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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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gk ln(tk)

!
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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3v+3u +d3e
2
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3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
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3
ln
✓
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d
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
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6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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2 f
 r
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2 f
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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Contrary to the F-part VF , the D-part VD depends on the three
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The q parameter essentially shifts the local extrema towars
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =
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u =
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2
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v =
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)
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gk ln(tk)
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
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part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes

VD(t,u0,v0) =
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1
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2 3
Sc

al
ar

po
te

nt
ia

lf
ro

m
D

7-
br

an
es

m
od

ul
is

ta
bi

lis
at

io
n

Th
e

K
äh

le
rp

ot
en

tia
lo

ft
he

m
od

el
is

[3
]

K
=
�

2 k2
ln

 
(t

1t
2t

3)
1 2
+

x
+

3 Â k
=

1
g k

ln
(t

k
)!

.
(1

2)

St
ar

tin
g

fr
om

th
e

re
al

pa
rts

t i
of

th
e

K
äh

le
r

m
od

ul
if

or
th

e
th

re
e

m
ag

ne
tis

ed
D

7
br

an
es

,w
e

ca
n

de
fin

e
th

e
no

rm
al

is
ed

fie
ld

s

t i
=

1 p
2

ln
(t

i
).

(1
3)

Is
ol

at
in

g
th

e
vo

lu
m

e
fr

om
th

e
tw

o
ot

he
rp

er
pe

nd
ic

ul
ar

di
re

c-
tio

ns
w

e
ob

ta
in

th
e

fo
llo

w
in

g
ba

se

t
=

1 p
3(t

1
+

t 2
+

t 3
)
=

p
6 3

ln
(V

),
(1

4)

u
=

1 p
2(t

1
�

t 2
),

(1
5)

v
=

1 p
6(t

1
+

t 2
�

2t
3)
.

(1
6)

Ta
ki

ng

g 1
=

g 2
=

g 3
⌘

g
(1

7)

fo
r

si
m

pl
ic

ity
an

d
de

fin
in

g
µ
=

e

x 2g
,o

ne
ca

n
ex

tra
ct

th
e

F-
pa

rt
of

th
e

sc
al

ar
po

te
nt

ia
lf

ro
m

(1
2)

.I
td

ep
en

ds
on

ly
of

th
e

vo
lu

m
e

V
(o

re
qu

iv
al

en
tly

th
e

m
od

ul
us

t
)a

nd
re

ad
s

V
F
=
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )
.

(1
8)

Th
e

D
-p

ar
to

f
th

e
sc

al
ar

po
te

nt
ia

lc
om

in
g

fr
om

th
e

D
7

flu
xe

d
br

an
es

re
ad

s
in

th
e

la
rg

e
vo

lu
m

e
lim

it

V
D
⇡

d
1

k4
t3 1

+
d

2

k4
t3 2

+
d

3

k4
t3 3

=
e
�
p

6t

k4
⇣ d

1e
�
p

3v
�

3u
+

d
2e

�
p

3v
+

3u
+

d
3e

2p
3v
⌘
.

(1
9)

C
on

tra
ry

to
th

e
F-

pa
rt

V
F

,t
he

D
-p

ar
tV

D
de

pe
nd

so
n

th
e

th
re

e
m

od
ul

it
,u

an
d

v
.W

he
n

co
ns

id
er

in
g

th
e

vo
lu

m
e

as
th

e
po

ss
i-

bl
e

in
fla

to
n,

w
e

pl
ac

e
th

e
tw

o
ot

he
rm

od
ul

ia
tt

he
ir

m
in

im
al

va
lu

es
u

0
an

d
v

0
di

ct
at

ed
by

th
e

m
in

im
is

at
io

n
of

V
D

in
(1

9)
.

Th
ei

rm
in

im
al

va
lu

es
re

ad

u
0
=

1 6
ln
✓

d
1

d
2

◆
,

v
0
=

1
6p

3
ln
✓

d
1d

2

d
2 3

◆
,

(2
0)

fo
rw

hi
ch

th
e

V
D

po
te

nt
ia

lb
ec

om
es

V
D
(t
,u

0,
v

0)
=

3(
d

1d
2d

3)
1 3

k4
V

2
=

d

k4
V

2
=

d k4
e
�
p

6t
,

(2
1)

w
ith

d
⌘

3(
d

1d
2d

3)
1 3
.

H
en

ce
af

te
r

st
ab

ili
sa

tio
n

of
th

e
tw

o
tra

ns
ve

rs
e

m
od

ul
i,

th
e

to
ta

ls
ca

la
rp

ot
en

tia
lr

ed
uc

es
to

V
=

V
F
+

V
D

⇡
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )

+
d

k4
V

2
.

(2
2)

In
th

e
la

rg
e

vo
lu

m
e

lim
it

w
e

ob
ta

in
th

e
si

m
pl

er
ex

pr
es

-
si

on

V
(V

)
⇡

3W
2 0

2k
4 V

3
(2

g(
lo

gV
�

4)
+

x)
+

d

k4
V

2

⌘
C k4

✓
�

lo
gV

�
4
+

q

V
3

�
3r 2V

2

◆
,

(2
3)

w
ith

q
⌘

x 2g
,

r
⌘

2d
9W

02 g
<

0,
C
⌘
�

3W
02 g

>
0.

(2
4)

Th
e

q
pa

ra
m

et
er

es
se

nt
ia

lly
sh

ift
s

th
e

lo
ca

le
xt

re
m

a
to

w
ar

s
la

rg
e

vo
lu

m
es

.C
is

an
ov

er
al

lc
on

st
an

tw
hi

ch
pl

ay
s

no
ro

le
in

th
e

m
od

el
bu

ti
s

gi
ve

n
by

th
e

am
pl

itu
de

sp
ec

tru
m

ob
er

va
-

tio
n.

4
Po

te
nt

ia
lm

in
im

um
,m

ax
im

um
an

d
slo

w
-r

ol
l

pa
ra

m
et

er
s

In
th

e
fo

llo
w

in
g

se
ct

io
ns

w
e

w
ill

st
ud

y
th

e
in

fla
tio

na
ry

po
s-

si
bi

lit
ie

s
fr

om
th

e
ab

ov
e

m
od

el
.T

he
in

fla
to

n
w

ill
be

id
en

-
tifi

ed
to

th
e

ca
no

ni
ca

lly
no

rm
al

is
ed

m
od

ul
us

t
,

w
hi

ch
w

e
de

no
te

f
fr

om
no

w
on

.H
en

ce
w

e
ca

n
ex

pr
es

s
(2

3)
in

te
rm

s
of

th
e

in
fla

to
n

f
(w

hi
ch

ag
ai

n,
is

th
e

to
ta

lv
ol

um
e

m
od

ul
us

t
).

It
re

ad
s

V
(f

)
⇡
�

C k4
e
�

3q
3 2

f
 
r

3 2f
�

4
+

q
+

3 2r
e

q
3 2

f
!
.

(2
5)

In
or

de
rt

o
m

in
im

iz
e

an
d

st
ud

y
th

e
sl

ow
-r

ol
lp

ar
am

et
er

s
w

e
co

m
pu

te
th

e
fir

st
tw

o
de

riv
at

iv
es

of
V

.F
ro

m
(2

5)
w

e
ge

t

V
0 (

f)
=

3r
3 2

C k4
e
�

3q
3 2

f
 
r

3 2f
+

q
�

13 3
+

r
e

q
3 2

f
!
, (2

6)

V
00 (

f)
=
�

27 2
C k4

e
�

3q
3 2

f
 
r

3 2f
+

q
�

14 3
+

2 3r
e

q
3 2

f
!
. (2
7)

So
lv

in
g

V
0 (

f)
=

0
le

ad
s

to
th

e
tw

o
so

lu
tio

ns

f +
=
�
r

2 3

✓
q
�

13 3
+

W
0
� �

e
�

x
�

1�
◆
,

(2
8)

f �
=
�
r

2 3

✓
q
�

13 3
+

W
�

1
� �

e
�

x
�

1�
◆
,

(2
9)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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Taking
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for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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2
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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ln
✓
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◆
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
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d
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for which the VD potential becomes

VD(t,u0,v0) =
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1
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k4V 2 =
d

k4V 2 =
d

k4 e
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6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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In order to minimize and study the slow-roll parameters
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large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.
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parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
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denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
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3 Scalar potential from D7-branes moduli stabilisation
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Contrary to the F-part VF , the D-part VD depends on the three
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
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4 Potential minimum, maximum and slow-roll
parameters
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• Shape of the potential only depends on  parameter (  D-terms) 
q scales towards large volumes:  

x ↔
𝒱− = exp( 3/2)ϕ− = e−q exp( 13

3
− W0(−e−x−1))

• Numerical resolution of:  for  values of , 
compute 

H′ (ϕ) = ∓
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2
3H2(ϕ) − κ2V(ϕ) ≠ x

η(ϕ), ϵ(ϕ), N(ϕ)
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Contrary to the F-part VF , the D-part VD depends on the three
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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Contrary to the F-part VF , the D-part VD depends on the three
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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with
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)
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0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Isolating the volume from the two other perpendicular direc-
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part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6
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, v0 =
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d
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for which the VD potential becomes

VD(t,u0,v0) =
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1
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k4V 2 =
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k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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2
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(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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2 f
 r
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2 f
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2 3
Sc

al
ar

po
te

nt
ia

lf
ro

m
D

7-
br

an
es

m
od

ul
is

ta
bi

lis
at

io
n

Th
e

K
äh

le
rp

ot
en

tia
lo

ft
he

m
od

el
is

[3
]

K
=
�

2 k2
ln

 
(t

1t
2t

3)
1 2
+

x
+

3 Â k
=

1
g k

ln
(t

k
)!

.
(1

2)

St
ar

tin
g

fr
om

th
e

re
al

pa
rts

t i
of

th
e

K
äh

le
r

m
od

ul
if

or
th

e
th

re
e

m
ag

ne
tis

ed
D

7
br

an
es

,w
e

ca
n

de
fin

e
th

e
no

rm
al

is
ed

fie
ld

s

t i
=

1 p
2

ln
(t

i
).

(1
3)

Is
ol

at
in

g
th

e
vo

lu
m

e
fr

om
th

e
tw

o
ot

he
rp

er
pe

nd
ic

ul
ar

di
re

c-
tio

ns
w

e
ob

ta
in

th
e

fo
llo

w
in

g
ba

se

t
=

1 p
3(t

1
+

t 2
+

t 3
)
=

p
6 3

ln
(V

),
(1

4)

u
=

1 p
2(t

1
�

t 2
),

(1
5)

v
=

1 p
6(t

1
+

t 2
�

2t
3)
.

(1
6)

Ta
ki

ng

g 1
=

g 2
=

g 3
⌘

g
(1

7)

fo
r

si
m

pl
ic

ity
an

d
de

fin
in

g
µ
=

e

x 2g
,o

ne
ca

n
ex

tra
ct

th
e

F-
pa

rt
of

th
e

sc
al

ar
po

te
nt

ia
lf

ro
m

(1
2)

.I
td

ep
en

ds
on

ly
of

th
e

vo
lu

m
e

V
(o

re
qu

iv
al

en
tly

th
e

m
od

ul
us

t
)a

nd
re

ad
s

V
F
=
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )
.

(1
8)

Th
e

D
-p

ar
to

f
th

e
sc

al
ar

po
te

nt
ia

lc
om

in
g

fr
om

th
e

D
7

flu
xe

d
br

an
es

re
ad

s
in

th
e

la
rg

e
vo

lu
m

e
lim

it

V
D
⇡

d
1

k4
t3 1

+
d

2

k4
t3 2

+
d

3

k4
t3 3

=
e
�
p

6t

k4
⇣ d

1e
�
p

3v
�

3u
+

d
2e

�
p

3v
+

3u
+

d
3e

2p
3v
⌘
.

(1
9)

C
on

tra
ry

to
th

e
F-

pa
rt

V
F

,t
he

D
-p

ar
tV

D
de

pe
nd

so
n

th
e

th
re

e
m

od
ul

it
,u

an
d

v
.W

he
n

co
ns

id
er

in
g

th
e

vo
lu

m
e

as
th

e
po

ss
i-

bl
e

in
fla

to
n,

w
e

pl
ac

e
th

e
tw

o
ot

he
rm

od
ul

ia
tt

he
ir

m
in

im
al

va
lu

es
u

0
an

d
v

0
di

ct
at

ed
by

th
e

m
in

im
is

at
io

n
of

V
D

in
(1

9)
.

Th
ei

rm
in

im
al

va
lu

es
re

ad

u
0
=

1 6
ln
✓

d
1

d
2

◆
,

v
0
=

1
6p

3
ln
✓

d
1d

2

d
2 3

◆
,

(2
0)

fo
rw

hi
ch

th
e

V
D

po
te

nt
ia

lb
ec

om
es

V
D
(t
,u

0,
v

0)
=

3(
d

1d
2d

3)
1 3

k4
V

2
=

d

k4
V

2
=

d k4
e
�
p

6t
,

(2
1)

w
ith

d
⌘

3(
d

1d
2d

3)
1 3
.

H
en

ce
af

te
r

st
ab

ili
sa

tio
n

of
th

e
tw

o
tra

ns
ve

rs
e

m
od

ul
i,

th
e

to
ta

ls
ca

la
rp

ot
en

tia
lr

ed
uc

es
to

V
=

V
F
+

V
D

⇡
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )

+
d

k4
V

2
.

(2
2)

In
th

e
la

rg
e

vo
lu

m
e

lim
it

w
e

ob
ta

in
th

e
si

m
pl

er
ex

pr
es

-
si

on

V
(V

)
⇡

3W
2 0

2k
4 V

3
(2

g(
lo

gV
�

4)
+

x)
+

d

k4
V

2

⌘
C k4

✓
�

lo
gV

�
4
+

q

V
3

�
3r 2V

2

◆
,

(2
3)

w
ith

q
⌘

x 2g
,

r
⌘

2d
9W

02 g
<

0,
C
⌘
�

3W
02 g

>
0.

(2
4)

Th
e

q
pa

ra
m

et
er

es
se

nt
ia

lly
sh

ift
s

th
e

lo
ca

le
xt

re
m

a
to

w
ar

s
la

rg
e

vo
lu

m
es

.C
is

an
ov

er
al

lc
on

st
an

tw
hi

ch
pl

ay
s

no
ro

le
in

th
e

m
od

el
bu

ti
sg

iv
en

by
th

e
am

pl
itu

de
sp

ec
tru

m
ob

er
va

-
tio

n.

4
Po

te
nt

ia
lm

in
im

um
,m

ax
im

um
an

d
slo

w
-r

ol
l

pa
ra

m
et

er
s

In
th

e
fo

llo
w

in
g

se
ct

io
ns

w
e

w
ill

st
ud

y
th

e
in

fla
tio

na
ry

po
s-

si
bi

lit
ie

s
fr

om
th

e
ab

ov
e

m
od

el
.T

he
in

fla
to

n
w

ill
be

id
en

-
tifi

ed
to

th
e

ca
no

ni
ca

lly
no

rm
al

is
ed

m
od

ul
us

t
,

w
hi

ch
w

e
de

no
te

f
fr

om
no

w
on

.H
en

ce
w

e
ca

n
ex

pr
es

s
(2

3)
in

te
rm

s
of

th
e

in
fla

to
n

f
(w

hi
ch

ag
ai

n,
is

th
e

to
ta

lv
ol

um
e

m
od

ul
us

t
).

It
re

ad
s

V
(f

)
⇡
�

C k4
e
�

3q
3 2

f
 
r

3 2f
�

4
+

q
+

3 2r
e

q
3 2

f
!
.

(2
5)

In
or

de
rt

o
m

in
im

iz
e

an
d

st
ud

y
th

e
sl

ow
-r

ol
lp

ar
am

et
er

s
w

e
co

m
pu

te
th

e
fir

st
tw

o
de

riv
at

iv
es

of
V

.F
ro

m
(2

5)
w

e
ge

t

V
0 (

f)
=

3r
3 2

C k4
e
�

3q
3 2

f
 
r

3 2f
+

q
�

13 3
+

r
e

q
3 2

f
!
, (2

6)

V
00 (

f)
=
�

27 2
C k4

e
�

3q
3 2

f
 
r

3 2f
+

q
�

14 3
+

2 3r
e

q
3 2

f
!
. (2
7)

So
lv

in
g

V
0 (

f)
=

0
le

ad
s

to
th

e
tw

o
so

lu
tio

ns

f +
=
�
r

2 3

✓
q
�

13 3
+

W
0
� �

e
�

x
�

1�
◆
,

(2
8)

f �
=
�
r

2 3

✓
q
�

13 3
+

W
�

1
� �

e
�

x
�

1�
◆
,

(2
9)

2
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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Contrary to the F-part VF , the D-part VD depends on the three
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values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)
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large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln

 
(t1t2t3)

1
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
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3
ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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Hence after stabilisation of the two transverse moduli,
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d
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In the large volume limit we obtain the simpler expres-
sion
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2k4V 3 (2g(logV �4)+x )+ d
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V 3 � 3r

2V 2

◆
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
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q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
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V
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
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d2
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3v�3u +d2e
�
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3v+3u +d3e
2
p

3v

⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓
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◆
, v0 =
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6
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d
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
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k4V 2 =
d

k4V 2 =
d

k4 e
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p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )
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k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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for simplicity and defining µ = e
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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Solving V
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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2
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6
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✓

d1
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◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
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for which the VD potential becomes

VD(t,u0,v0) =
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1
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
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Taking
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for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)
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gk ln(tk)
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =
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u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
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large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
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sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
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• Shape of the potential only depends on  parameter (  D-terms) 
q scales towards large volumes:  

x ↔
𝒱− = exp( 3/2)ϕ− = e−q exp( 13

3
− W0(−e−x−1))

• Numerical resolution of:  for  values of , 
compute 

H′ (ϕ) = ∓
1

2
3H2(ϕ) − κ2V(ϕ) ≠ x

η(ϕ), ϵ(ϕ), N(ϕ)

• Observational constraints give , horizon exit near inflection pointx = 3.3 × 10−4
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =
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6
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ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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0(f) = 0 leads to the two solutions
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6
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d1
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, v0 =
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for which the VD potential becomes

VD(t,u0,v0) =
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
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In the large volume limit we obtain the simpler expres-
sion
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q ⌘ x
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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In order to minimize and study the slow-roll parameters
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tion.
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parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
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denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
1p
2
(t1 � t2), (15)
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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u =
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v =
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Taking
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for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Isolating the volume from the two other perpendicular direc-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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1
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Â
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gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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q ⌘ x
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with
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, r ⌘ 2d
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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v =
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
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In the large volume limit we obtain the simpler expres-
sion
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with
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< 0, C ⌘�3W0
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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gk ln(tk)
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =
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3
ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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2
(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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(t1t2t3)
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6
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✓

d1
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, v0 =
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6
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d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
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k4V 2 =
d

k4V 2 =
d

k4 e
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6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3
2 f
 r
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2 f
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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In order to minimize and study the slow-roll parameters
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in the model but is given by the amplitude spectrum oberva-
tion.
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parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln
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gk ln(tk)
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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v =
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =
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6
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ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with
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2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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0(f) = 0 leads to the two solutions
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• Shape of the potential only depends on  parameter (  D-terms) 
q scales towards large volumes:  

x ↔
𝒱− = exp( 3/2)ϕ− = e−q exp( 13

3
− W0(−e−x−1))

• Numerical resolution of:  for  values of , 
compute 

H′ (ϕ) = ∓
1

2
3H2(ϕ) − κ2V(ϕ) ≠ x

η(ϕ), ϵ(ϕ), N(ϕ)

• Observational constraints give , horizon exit near inflection pointx = 3.3 × 10−4

• Prediction: ,   scale: r = 16ϵ* = 4 × 10−4 H* ≃ κ V*/3 ≃ 5.28 × 109 TeV
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )
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.
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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1
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
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k4t3
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=
e
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6t

k4

⇣
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�
p

3v�3u +d2e
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3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓
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◆
, v0 =
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6
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d
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
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p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
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2k4V 3 (2g(logV �4)+x )+ d
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+
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3
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e
�
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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1
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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In order to minimize and study the slow-roll parameters
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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k4t3
1
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2
p

3v

⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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ln
✓
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◆
, v0 =
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)
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gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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k4t3
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with
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, r ⌘ 2d
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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k4t3
1
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes

VD(t,u0,v0) =
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Isolating the volume from the two other perpendicular direc-
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t =
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Contrary to the F-part VF , the D-part VD depends on the three
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large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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1
2 +x +
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2 3
Sc

al
ar

po
te

nt
ia

lf
ro

m
D

7-
br

an
es

m
od

ul
is

ta
bi

lis
at

io
n

Th
e

K
äh

le
rp

ot
en

tia
lo

ft
he

m
od

el
is

[3
]

K
=
�

2 k2
ln

 
(t

1t
2t

3)
1 2
+

x
+

3 Â k
=

1
g k

ln
(t

k
)!

.
(1

2)

St
ar

tin
g

fr
om

th
e

re
al

pa
rts

t i
of

th
e

K
äh

le
r

m
od

ul
if

or
th

e
th

re
e

m
ag

ne
tis

ed
D

7
br

an
es

,w
e

ca
n

de
fin

e
th

e
no

rm
al

is
ed

fie
ld

s

t i
=

1 p
2

ln
(t

i
).

(1
3)

Is
ol

at
in

g
th

e
vo

lu
m

e
fr

om
th

e
tw

o
ot

he
rp

er
pe

nd
ic

ul
ar

di
re

c-
tio

ns
w

e
ob

ta
in

th
e

fo
llo

w
in

g
ba

se

t
=

1 p
3(t

1
+

t 2
+

t 3
)
=

p
6 3

ln
(V

),
(1

4)

u
=

1 p
2(t

1
�

t 2
),

(1
5)

v
=

1 p
6(t

1
+

t 2
�

2t
3)
.

(1
6)

Ta
ki

ng

g 1
=

g 2
=

g 3
⌘

g
(1

7)

fo
r

si
m

pl
ic

ity
an

d
de

fin
in

g
µ
=

e

x 2g
,o

ne
ca

n
ex

tra
ct

th
e

F-
pa

rt
of

th
e

sc
al

ar
po

te
nt

ia
lf

ro
m

(1
2)

.I
td

ep
en

ds
on

ly
of

th
e

vo
lu

m
e

V
(o

re
qu

iv
al

en
tly

th
e

m
od

ul
us

t
)a

nd
re

ad
s

V
F
=
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )
.

(1
8)

Th
e

D
-p

ar
to

f
th

e
sc

al
ar

po
te

nt
ia

lc
om

in
g

fr
om

th
e

D
7

flu
xe

d
br

an
es

re
ad

s
in

th
e

la
rg

e
vo

lu
m

e
lim

it

V
D
⇡

d
1

k4
t3 1

+
d

2

k4
t3 2

+
d

3

k4
t3 3

=
e
�
p

6t

k4
⇣ d

1e
�
p

3v
�

3u
+

d
2e

�
p

3v
+

3u
+

d
3e

2p
3v
⌘
.

(1
9)

C
on

tra
ry

to
th

e
F-

pa
rt

V
F

,t
he

D
-p

ar
tV

D
de

pe
nd

so
n

th
e

th
re

e
m

od
ul

it
,u

an
d

v
.W

he
n

co
ns

id
er

in
g

th
e

vo
lu

m
e

as
th

e
po

ss
i-

bl
e

in
fla

to
n,

w
e

pl
ac

e
th

e
tw

o
ot

he
rm

od
ul

ia
tt

he
ir

m
in

im
al

va
lu

es
u

0
an

d
v

0
di

ct
at

ed
by

th
e

m
in

im
is

at
io

n
of

V
D

in
(1

9)
.

Th
ei

rm
in

im
al

va
lu

es
re

ad

u
0
=

1 6
ln
✓

d
1

d
2

◆
,

v
0
=

1
6p

3
ln
✓

d
1d

2

d
2 3

◆
,

(2
0)

fo
rw

hi
ch

th
e

V
D

po
te

nt
ia

lb
ec

om
es

V
D
(t
,u

0,
v

0)
=

3(
d

1d
2d

3)
1 3

k4
V

2
=

d

k4
V

2
=

d k4
e
�
p

6t
,

(2
1)

w
ith

d
⌘

3(
d

1d
2d

3)
1 3
.

H
en

ce
af

te
r

st
ab

ili
sa

tio
n

of
th

e
tw

o
tra

ns
ve

rs
e

m
od

ul
i,

th
e

to
ta

ls
ca

la
rp

ot
en

tia
lr

ed
uc

es
to

V
=

V
F
+

V
D

⇡
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )

+
d

k4
V

2
.

(2
2)

In
th

e
la

rg
e

vo
lu

m
e

lim
it

w
e

ob
ta

in
th

e
si

m
pl

er
ex

pr
es

-
si

on

V
(V

)
⇡

3W
2 0

2k
4 V

3
(2

g(
lo

gV
�

4)
+

x)
+

d

k4
V

2

⌘
C k4

✓
�

lo
gV

�
4
+

q

V
3

�
3r 2V

2

◆
,

(2
3)

w
ith

q
⌘

x 2g
,

r
⌘

2d
9W

02 g
<

0,
C
⌘
�

3W
02 g

>
0.

(2
4)

Th
e

q
pa

ra
m

et
er

es
se

nt
ia

lly
sh

ift
s

th
e

lo
ca

le
xt

re
m

a
to

w
ar

s
la

rg
e

vo
lu

m
es

.C
is

an
ov

er
al

lc
on

st
an

tw
hi

ch
pl

ay
s

no
ro

le
in

th
e

m
od

el
bu

ti
s

gi
ve

n
by

th
e

am
pl

itu
de

sp
ec

tru
m

ob
er

va
-

tio
n.

4
Po

te
nt

ia
lm

in
im

um
,m

ax
im

um
an

d
slo

w
-r

ol
l

pa
ra

m
et

er
s

In
th

e
fo

llo
w

in
g

se
ct

io
ns

w
e

w
ill

st
ud

y
th

e
in

fla
tio

na
ry

po
s-

si
bi

lit
ie

s
fr

om
th

e
ab

ov
e

m
od

el
.T

he
in

fla
to

n
w

ill
be

id
en

-
tifi

ed
to

th
e

ca
no

ni
ca

lly
no

rm
al

is
ed

m
od

ul
us

t
,

w
hi

ch
w

e
de

no
te

f
fr

om
no

w
on

.H
en

ce
w

e
ca

n
ex

pr
es

s
(2

3)
in

te
rm

s
of

th
e

in
fla

to
n

f
(w

hi
ch

ag
ai

n,
is

th
e

to
ta

lv
ol

um
e

m
od

ul
us

t
).

It
re

ad
s

V
(f

)
⇡
�

C k4
e
�

3q
3 2

f
 
r

3 2f
�

4
+

q
+

3 2r
e

q
3 2

f
!
.

(2
5)

In
or

de
rt

o
m

in
im

iz
e

an
d

st
ud

y
th

e
sl

ow
-r

ol
lp

ar
am

et
er

s
w

e
co

m
pu

te
th

e
fir

st
tw

o
de

riv
at

iv
es

of
V

.F
ro

m
(2

5)
w

e
ge

t

V
0 (

f)
=

3r
3 2

C k4
e
�

3q
3 2

f
 
r

3 2f
+

q
�

13 3
+

r
e

q
3 2

f
!
, (2

6)

V
00 (

f)
=
�

27 2
C k4

e
�

3q
3 2

f
 
r

3 2f
+

q
�

14 3
+

2 3r
e

q
3 2

f
!
. (2
7)

So
lv

in
g

V
0 (

f)
=

0
le

ad
s

to
th

e
tw

o
so

lu
tio

ns

f +
=
�
r

2 3

✓
q
�

13 3
+

W
0
� �

e
�

x
�

1�
◆
,

(2
8)

f �
=
�
r

2 3

✓
q
�

13 3
+

W
�

1
� �

e
�

x
�

1�
◆
,

(2
9)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =
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u =
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(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =
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6
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ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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• Shape of the potential only depends on  parameter (  D-terms) 
q scales towards large volumes:  

x ↔
𝒱− = exp( 3/2)ϕ− = e−q exp( 13

3
− W0(−e−x−1))

• Numerical resolution of:  for  values of , 
compute 

H′ (ϕ) = ∓
1

2
3H2(ϕ) − κ2V(ϕ) ≠ x

η(ϕ), ϵ(ϕ), N(ϕ)

• Observational constraints give , horizon exit near inflection pointx = 3.3 × 10−4

• Prediction: ,   scale: r = 16ϵ* = 4 × 10−4 H* ≃ κ V*/3 ≃ 5.28 × 109 TeV

• Value of the minimum cannot be tuned (  fixed by inflationary phase)x
5

Inflation in our IIB moduli stab. model
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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2(g+2V )+(4g�V ) ln(µV )
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In the large volume limit we obtain the simpler expres-
sion
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
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Taking
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for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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k4t3
1
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
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we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
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 r
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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✓
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with
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2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
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. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C
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Solving V
0(f) = 0 leads to the two solutions

f+ =�
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2
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)2 3

Sc
al

ar
po

te
nt

ia
lf

ro
m

D
7-

br
an

es
m

od
ul

is
ta

bi
lis

at
io

n

Th
e

K
äh

le
rp

ot
en

tia
lo

ft
he

m
od

el
is

[3
]

K
=
�

2 k2
ln

 
(t

1t
2t

3)
1 2
+

x
+

3 Â k
=

1
g k

ln
(t

k
)!

.
(1

2)

St
ar

tin
g

fr
om

th
e

re
al

pa
rts

t i
of

th
e

K
äh

le
r

m
od

ul
if

or
th

e
th

re
e

m
ag

ne
tis

ed
D

7
br

an
es

,w
e

ca
n

de
fin

e
th

e
no

rm
al

is
ed

fie
ld

s

t i
=

1 p
2

ln
(t

i
).

(1
3)

Is
ol

at
in

g
th

e
vo

lu
m

e
fr

om
th

e
tw

o
ot

he
rp

er
pe

nd
ic

ul
ar

di
re

c-
tio

ns
w

e
ob

ta
in

th
e

fo
llo

w
in

g
ba

se

t
=

1 p
3(t

1
+

t 2
+

t 3
)
=

p
6 3

ln
(V

),
(1

4)

u
=

1 p
2(t

1
�

t 2
),

(1
5)

v
=

1 p
6(t

1
+

t 2
�

2t
3)
.

(1
6)

Ta
ki

ng

g 1
=

g 2
=

g 3
⌘

g
(1

7)

fo
r

si
m

pl
ic

ity
an

d
de

fin
in

g
µ
=

e

x 2g
,o

ne
ca

n
ex

tra
ct

th
e

F-
pa

rt
of

th
e

sc
al

ar
po

te
nt

ia
lf

ro
m

(1
2)

.I
td

ep
en

ds
on

ly
of

th
e

vo
lu

m
e

V
(o

re
qu

iv
al

en
tly

th
e

m
od

ul
us

t
)a

nd
re

ad
s

V
F
=
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )
.

(1
8)

Th
e

D
-p

ar
to

f
th

e
sc

al
ar

po
te

nt
ia

lc
om

in
g

fr
om

th
e

D
7

flu
xe

d
br

an
es

re
ad

s
in

th
e

la
rg

e
vo

lu
m

e
lim

it

V
D
⇡

d
1

k4
t3 1

+
d

2

k4
t3 2

+
d

3

k4
t3 3

=
e
�
p

6t

k4
⇣ d

1e
�
p

3v
�

3u
+

d
2e

�
p

3v
+

3u
+

d
3e

2p
3v
⌘
.

(1
9)

C
on

tra
ry

to
th

e
F-

pa
rt

V
F

,t
he

D
-p

ar
tV

D
de

pe
nd

so
n

th
e

th
re

e
m

od
ul

it
,u

an
d

v
.W

he
n

co
ns

id
er

in
g

th
e

vo
lu

m
e

as
th

e
po

ss
i-

bl
e

in
fla

to
n,

w
e

pl
ac

e
th

e
tw

o
ot

he
rm

od
ul

ia
tt

he
ir

m
in

im
al

va
lu

es
u

0
an

d
v

0
di

ct
at

ed
by

th
e

m
in

im
is

at
io

n
of

V
D

in
(1

9)
.

Th
ei

rm
in

im
al

va
lu

es
re

ad

u
0
=

1 6
ln
✓

d
1

d
2

◆
,

v
0
=

1
6p

3
ln
✓

d
1d

2

d
2 3

◆
,

(2
0)

fo
rw

hi
ch

th
e

V
D

po
te

nt
ia

lb
ec

om
es

V
D
(t
,u

0,
v

0)
=

3(
d

1d
2d

3)
1 3

k4
V

2
=

d

k4
V

2
=

d k4
e
�
p

6t
,

(2
1)

w
ith

d
⌘

3(
d

1d
2d

3)
1 3
.

H
en

ce
af

te
r

st
ab

ili
sa

tio
n

of
th

e
tw

o
tra

ns
ve

rs
e

m
od

ul
i,

th
e

to
ta

ls
ca

la
rp

ot
en

tia
lr

ed
uc

es
to

V
=

V
F
+

V
D

⇡
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )

+
d

k4
V

2
.

(2
2)

In
th

e
la

rg
e

vo
lu

m
e

lim
it

w
e

ob
ta

in
th

e
si

m
pl

er
ex

pr
es

-
si

on

V
(V

)
⇡

3W
2 0

2k
4 V

3
(2

g(
lo

gV
�

4)
+

x)
+

d

k4
V

2

⌘
C k4

✓
�

lo
gV

�
4
+

q

V
3

�
3r 2V

2

◆
,

(2
3)

w
ith

q
⌘

x 2g
,

r
⌘

2d
9W

02 g
<

0,
C
⌘
�

3W
02 g

>
0.

(2
4)

Th
e

q
pa

ra
m

et
er

es
se

nt
ia

lly
sh

ift
s

th
e

lo
ca

le
xt

re
m

a
to

w
ar

s
la

rg
e

vo
lu

m
es

.C
is

an
ov

er
al

lc
on

st
an

tw
hi

ch
pl

ay
s

no
ro

le
in

th
e

m
od

el
bu

ti
s

gi
ve

n
by

th
e

am
pl

itu
de

sp
ec

tru
m

ob
er

va
-

tio
n.

4
Po

te
nt

ia
lm

in
im

um
,m

ax
im

um
an

d
slo

w
-r

ol
l

pa
ra

m
et

er
s

In
th

e
fo

llo
w

in
g

se
ct

io
ns

w
e

w
ill

st
ud

y
th

e
in

fla
tio

na
ry

po
s-

si
bi

lit
ie

s
fr

om
th

e
ab

ov
e

m
od

el
.T

he
in

fla
to

n
w

ill
be

id
en

-
tifi

ed
to

th
e

ca
no

ni
ca

lly
no

rm
al

is
ed

m
od

ul
us

t
,

w
hi

ch
w

e
de

no
te

f
fr

om
no

w
on

.H
en

ce
w

e
ca

n
ex

pr
es

s
(2

3)
in

te
rm

s
of

th
e

in
fla

to
n

f
(w

hi
ch

ag
ai

n,
is

th
e

to
ta

lv
ol

um
e

m
od

ul
us

t
).

It
re

ad
s

V
(f

)
⇡
�

C k4
e
�

3q
3 2

f
 
r

3 2f
�

4
+

q
+

3 2r
e

q
3 2

f
!
.

(2
5)

In
or

de
rt

o
m

in
im

iz
e

an
d

st
ud

y
th

e
sl

ow
-r

ol
lp

ar
am

et
er

s
w

e
co

m
pu

te
th

e
fir

st
tw

o
de

riv
at

iv
es

of
V

.F
ro

m
(2

5)
w

e
ge

t

V
0 (

f)
=

3r
3 2

C k4
e
�

3q
3 2

f
 
r

3 2f
+

q
�

13 3
+

r
e

q
3 2

f
!
, (2

6)

V
00 (

f)
=
�

27 2
C k4

e
�

3q
3 2

f
 
r

3 2f
+

q
�

14 3
+

2 3r
e

q
3 2

f
!
. (2
7)

So
lv

in
g

V
0 (

f)
=

0
le

ad
s

to
th

e
tw

o
so

lu
tio

ns

f +
=
�
r

2 3

✓
q
�

13 3
+

W
0
� �

e
�

x
�

1�
◆
,

(2
8)

f �
=
�
r

2 3

✓
q
�

13 3
+

W
�

1
� �

e
�

x
�

1�
◆
,

(2
9)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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for simplicity and defining µ = e
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part of the scalar potential from (12). It depends only of the
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Contrary to the F-part VF , the D-part VD depends on the three
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values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )
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.
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
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In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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Taking
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for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

Minkowski

2
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)
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Contrary to the F-part VF , the D-part VD depends on the three
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values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
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✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
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, (29)
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
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k4t3
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3
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6t
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⇣
d1e

�
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3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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✓
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◆
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d
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for which the VD potential becomes
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1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with
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, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)
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Â
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
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d1d2

d
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
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6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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In the large volume limit we obtain the simpler expres-
sion
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2k4V 3 (2g(logV �4)+x )+ d
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
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q

3
2 f
 r

3
2

f �4+q+
3
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q
3
2 f
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
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Isolating the volume from the two other perpendicular direc-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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2
(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.
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parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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k2 ln
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)
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k4V 2 =
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k4 e
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p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
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2k4V 3 (2g(logV �4)+x )+ d

k4V 2
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V 3 � 3r
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, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C
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�3
q

3
2 f
 r

3
2

f �4+q+
3
2
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q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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r
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2 f
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q
3
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V
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3
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Solving V
0(f) = 0 leads to the two solutions
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
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d1d2

d
2
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, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
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2k4V 3 (2g(logV �4)+x )+ d

k4V 2
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3
2 f
 r
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re

q
3
2 f
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base
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g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)
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sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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• Shape of the potential only depends on  parameter (  D-terms) 
q scales towards large volumes:  

x ↔
𝒱− = exp( 3/2)ϕ− = e−q exp( 13

3
− W0(−e−x−1))

• Numerical resolution of:  for  values of , 
compute 

H′ (ϕ) = ∓
1

2
3H2(ϕ) − κ2V(ϕ) ≠ x

η(ϕ), ϵ(ϕ), N(ϕ)

• Observational constraints give , horizon exit near inflection pointx = 3.3 × 10−4

• Prediction: ,   scale: r = 16ϵ* = 4 × 10−4 H* ≃ κ V*/3 ≃ 5.28 × 109 TeV

• Value of the minimum cannot be tuned (  fixed by inflationary phase)x

• Shape of the minimum (very shallow). How does inflation end ? 5

Inflation in our IIB moduli stab. model
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes

VD(t,u0,v0) =
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k4V 2 =
d

k4V 2 =
d
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
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2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation
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Starting from the real parts ti of the Kähler moduli for the
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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with
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< 0, C ⌘�3W0
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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v =
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Taking
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for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
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d2

k4t3
2
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d3

k4t3
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�
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3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
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d1d2

d
2
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
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k4V 2 =
d

k4V 2 =
d

k4 e
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p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )
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In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
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2k4V 3 (2g(logV �4)+x )+ d

k4V 2
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C
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3
2 f
 r
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2 f
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
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Â
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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part of the scalar potential from (12). It depends only of the
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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1
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
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for which the VD potential becomes

VD(t,u0,v0) =
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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In the large volume limit we obtain the simpler expres-
sion
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k4V 2
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C
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3
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3
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
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6t

k4
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�
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3v�3u +d2e
�
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3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓
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d2

◆
, v0 =
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6
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d
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, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
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d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3
2 f
 r
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re
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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Taking
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2g , one can extract the F-
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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1
2 +x +
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Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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1
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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q ⌘ x
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, r ⌘ 2d
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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(t1 + t2 + t3) =
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u =
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(t1 � t2), (15)

v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)
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Â
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
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k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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, v0 =
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for which the VD potential becomes

VD(t,u0,v0) =
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1
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k4V 2 =
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3
2 f
 r
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2
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2 f
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e
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part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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 phase transition to   ⟨S⟩ = ± |mS|

λ
≡ ± v

     VS(ϕ, v) = −
mS4

4λ
(ϕ) < 0

   
     waterfall direction→
           steep: ends inflation,  
           large: lowers the global minimum 
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➡ Internal magnetic fluxes:       (for spin -)   int. cycles volumes 
   magnetic field (2-torus):   w.s. term induces modified b.c. 
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(∂σXm + 2πα′ HmnXn)
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σ=0
= 0 7

Waterfall field in string theory (1)

 X6 = T2 × T2 × T2

𝒱 = 𝒜45 × 𝒜67 × A89

T-dual to brane at angles , same b.c.→ θb
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• If   with fixed   
(as in our moduli stab. scenario, with e.g. )

𝒜45 = r45𝒱1/3, 𝒜67 = r67𝒱1/3 r45, r67

τ3 ∼ 𝒜45𝒜67

• Mass depending on internal volume , i.e. inflaton , as required for 
waterfall field

𝒱 ϕ

• Explicit construction with ingredients required for moduli stab. + 
waterfall field ?

Waterfall field in string theory (2)

α′ m2 = −
|k(45)

ab |
π𝒜45

+
Δxab𝒜67

α′ 

≈ −
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• Build a model containing moduli stab. ingredients:  
       3 magnetized D7-brane with orthogonal co-volumes

• Toy model: not CY but toroidal orbifold  T2
1 × T2

2 × T2
3 /ℤ2 × ℤ2

• Brane configuration:

                                              •  brane localized in this plane    
                                              ⨉  worldvolume spanning this plane      
                                              ⨂  worlvolume magnetization

 magnetic field on each D7 necessary to have 3  coefficients→ di ≠ 0

Toy model in toroidal orbifold

(45) (67) (89)

D71 • ⨂ ⨉

D72 ⨉ • ⨂

D73 ⨂ ⨉ •
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 mass depends on internal spins of each state of our specific model→

• Lowest-lying states have the following masses

recall   ζa =
1
π

Arctan(2πα′ qaHa
(45)) =

1
π

Arctan ( qaα′ k(45)

𝒜45 ) ≈
qaα′ k(45)

π𝒜45

• To eliminate mixed state tachyons  : D7i − D7j |ζ(2)
1 | = |ζ(3)

2 | = |ζ(1)
3 |

• Left with doubly charged states tachyons     (brane and image)D7i − D7i

Spectrum (1)

2πHa
(45)𝒜45 = k(45)

a

k(45)
a =

n(45)
a

m(45)
a

∈ ℚ ,
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• To eliminate doubly charged tachyons: Wilson lines/brane separations
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• Total scalar potential:   V(𝒱, φ
−
) = VF(𝒱) + VF(𝒱, φ−) + VD(𝒱, φ−) + ⋯
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• Global min.: V(𝒱, φ−) =
C
κ4 (−

ln 𝒱 − 4 + q
𝒱3

−
3σ

2𝒱2 ) +
1
2

m2
S(𝒱) |φ− |2 +

λ(𝒱)
4

|φ− |4

• when ,    , 𝒱 < 𝒱c m2
S(𝒱) < 0 → ⟨φ−⟩ ≡ v2(𝒱) ≠ 0

Global minimum

−
m4

S

4λ
(𝒱)

depends on: fluxes, brane position 
 choose it near → 𝒱−

→
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• Cannot tune value minimum: all parameters used to tune , x 𝒱c

• Invoke new physics near the minimum. With ingredients of our model ?

Tuning the vacuum energy

• Additional tachyons (other doubly charged states), not sufficient 



15

• Cannot tune value minimum: all parameters used to tune , x 𝒱c

• Invoke new physics near the minimum. With ingredients of our model ?

Tuning the vacuum energy

• Add a 4th brane parallel to one of the initial stack !
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• Probability of escaping to the runnaway direction ? 

Stability of the vacuum

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)
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The Kähler potential of the model is [3]
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ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1
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1
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⌘
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
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for which the VD potential becomes

VD(t,u0,v0) =
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1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p
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with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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Solving V
0(f) = 0 leads to the two solutions
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Contrary to the F-part VF , the D-part VD depends on the three
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The q parameter essentially shifts the local extrema towars
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4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
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1
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Â
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gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
sion
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit

VD ⇡ d1

k4t3
1
+

d2

k4t3
2
+

d3

k4t3
3

=
e
�
p

6t

k4

⇣
d1e

�
p

3v�3u +d2e
�
p

3v+3u +d3e
2
p

3v

⌘
. (19)

Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD

⇡� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))

+
d

k4V 2 . (22)

In the large volume limit we obtain the simpler expres-
sion

V (V )⇡
3W

2
0

2k4V 3 (2g(logV �4)+x )+ d

k4V 2

⌘ C

k4

✓
� logV �4+q

V 3 � 3r

2V 2

◆
, (23)

with

q ⌘ x
2g

, r ⌘ 2d

9W0
2g

< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads

V (f)⇡� C

k4 e
�3
q

3
2 f
 r

3
2

f �4+q+
3
2

re

q
3
2 f
!
. (25)

In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get

V
0(f) = 3

r
3
2

C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 13
3

+ re

q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions

f+ =�
r

2
3

✓
q� 13

3
+W0

�
�e

�x�1�
◆
, (28)

f� =�
r

2
3

✓
q� 13

3
+W�1

�
�e

�x�1�
◆
, (29)

2 3
Sc

al
ar

po
te

nt
ia

lf
ro

m
D

7-
br

an
es

m
od

ul
is

ta
bi

lis
at

io
n

Th
e

K
äh

le
rp

ot
en

tia
lo

ft
he

m
od

el
is

[3
]

K
=
�

2 k2
ln

 
(t

1t
2t

3)
1 2
+

x
+

3 Â k
=

1
g k

ln
(t

k
)!

.
(1

2)

St
ar

tin
g

fr
om

th
e

re
al

pa
rts

t i
of

th
e

K
äh

le
r

m
od

ul
if

or
th

e
th

re
e

m
ag

ne
tis

ed
D

7
br

an
es

,w
e

ca
n

de
fin

e
th

e
no

rm
al

is
ed

fie
ld

s

t i
=

1 p
2

ln
(t

i
).

(1
3)

Is
ol

at
in

g
th

e
vo

lu
m

e
fr

om
th

e
tw

o
ot

he
rp

er
pe

nd
ic

ul
ar

di
re

c-
tio

ns
w

e
ob

ta
in

th
e

fo
llo

w
in

g
ba

se

t
=

1 p
3(t

1
+

t 2
+

t 3
)
=

p
6 3

ln
(V

),
(1

4)

u
=

1 p
2(t

1
�

t 2
),

(1
5)

v
=

1 p
6(t

1
+

t 2
�

2t
3)
.

(1
6)

Ta
ki

ng

g 1
=

g 2
=

g 3
⌘

g
(1

7)

fo
r

si
m

pl
ic

ity
an

d
de

fin
in

g
µ
=

e

x 2g
,o

ne
ca

n
ex

tra
ct

th
e

F-
pa

rt
of

th
e

sc
al

ar
po

te
nt

ia
lf

ro
m

(1
2)

.I
td

ep
en

ds
on

ly
of

th
e

vo
lu

m
e

V
(o

re
qu

iv
al

en
tly

th
e

m
od

ul
us

t
)a

nd
re

ad
s

V
F
=
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )
.

(1
8)

Th
e

D
-p

ar
to

f
th

e
sc

al
ar

po
te

nt
ia

lc
om

in
g

fr
om

th
e

D
7

flu
xe

d
br

an
es

re
ad

s
in

th
e

la
rg

e
vo

lu
m

e
lim

it

V
D
⇡

d
1

k4
t3 1

+
d

2

k4
t3 2

+
d

3

k4
t3 3

=
e
�
p

6t

k4
⇣ d

1e
�
p

3v
�

3u
+

d
2e

�
p

3v
+

3u
+

d
3e

2p
3v
⌘
.

(1
9)

C
on

tra
ry

to
th

e
F-

pa
rt

V
F

,t
he

D
-p

ar
tV

D
de

pe
nd

so
n

th
e

th
re

e
m

od
ul

it
,u

an
d

v
.W

he
n

co
ns

id
er

in
g

th
e

vo
lu

m
e

as
th

e
po

ss
i-

bl
e

in
fla

to
n,

w
e

pl
ac

e
th

e
tw

o
ot

he
rm

od
ul

ia
tt

he
ir

m
in

im
al

va
lu

es
u

0
an

d
v

0
di

ct
at

ed
by

th
e

m
in

im
is

at
io

n
of

V
D

in
(1

9)
.

Th
ei

rm
in

im
al

va
lu

es
re

ad

u
0
=

1 6
ln
✓

d
1

d
2

◆
,

v
0
=

1
6p

3
ln
✓

d
1d

2

d
2 3

◆
,

(2
0)

fo
rw

hi
ch

th
e

V
D

po
te

nt
ia

lb
ec

om
es

V
D
(t
,u

0,
v

0)
=

3(
d

1d
2d

3)
1 3

k4
V

2
=

d

k4
V

2
=

d k4
e
�
p

6t
,

(2
1)

w
ith

d
⌘

3(
d

1d
2d

3)
1 3
.

H
en

ce
af

te
r

st
ab

ili
sa

tio
n

of
th

e
tw

o
tra

ns
ve

rs
e

m
od

ul
i,

th
e

to
ta

ls
ca

la
rp

ot
en

tia
lr

ed
uc

es
to

V
=

V
F
+

V
D

⇡
�

3g
W

2 0
k4

2(
g+

2V
)+

(4
g�

V
)l

n(
µV

)

(V
+

2g
ln
(µ

V
))

2 (
6g

2 +
V

2 +
8g

V
+

g(
4g
�

V
)l

n(
µV

) )

+
d

k4
V

2
.

(2
2)

In
th

e
la

rg
e

vo
lu

m
e

lim
it

w
e

ob
ta

in
th

e
si

m
pl

er
ex

pr
es

-
si

on

V
(V

)
⇡

3W
2 0

2k
4 V

3
(2

g(
lo

gV
�

4)
+

x)
+

d

k4
V

2

⌘
C k4

✓
�

lo
gV

�
4
+

q

V
3

�
3r 2V

2

◆
,

(2
3)

w
ith

q
⌘

x 2g
,

r
⌘

2d
9W

02 g
<

0,
C
⌘
�

3W
02 g

>
0.

(2
4)

Th
e

q
pa

ra
m

et
er

es
se

nt
ia

lly
sh

ift
s

th
e

lo
ca

le
xt

re
m

a
to

w
ar

s
la

rg
e

vo
lu

m
es

.C
is

an
ov

er
al

lc
on

st
an

tw
hi

ch
pl

ay
s

no
ro

le
in

th
e

m
od

el
bu

ti
sg

iv
en

by
th

e
am

pl
itu

de
sp

ec
tru

m
ob

er
va

-
tio

n.

4
Po

te
nt

ia
lm

in
im

um
,m

ax
im

um
an

d
slo

w
-r

ol
l

pa
ra

m
et

er
s

In
th

e
fo

llo
w

in
g

se
ct

io
ns

w
e

w
ill

st
ud

y
th

e
in

fla
tio

na
ry

po
s-

si
bi

lit
ie

s
fr

om
th

e
ab

ov
e

m
od

el
.T

he
in

fla
to

n
w

ill
be

id
en

-
tifi

ed
to

th
e

ca
no

ni
ca

lly
no

rm
al

is
ed

m
od

ul
us

t
,

w
hi

ch
w

e
de

no
te

f
fr

om
no

w
on

.H
en

ce
w

e
ca

n
ex

pr
es

s
(2

3)
in

te
rm

s
of

th
e

in
fla

to
n

f
(w

hi
ch

ag
ai

n,
is

th
e

to
ta

lv
ol

um
e

m
od

ul
us

t
).

It
re

ad
s

V
(f

)
⇡
�

C k4
e
�

3q
3 2

f
 
r

3 2f
�

4
+

q
+

3 2r
e

q
3 2

f
!
.

(2
5)

In
or

de
rt

o
m

in
im

iz
e

an
d

st
ud

y
th

e
sl

ow
-r

ol
lp

ar
am

et
er

s
w

e
co

m
pu

te
th

e
fir

st
tw

o
de

riv
at

iv
es

of
V

.F
ro

m
(2

5)
w

e
ge

t

V
0 (

f)
=

3r
3 2

C k4
e
�

3q
3 2

f
 
r

3 2f
+

q
�

13 3
+

r
e

q
3 2

f
!
, (2

6)

V
00 (

f)
=
�

27 2
C k4

e
�

3q
3 2

f
 
r

3 2f
+

q
�

14 3
+

2 3r
e

q
3 2

f
!
. (2
7)

So
lv

in
g

V
0 (

f)
=

0
le

ad
s

to
th

e
tw

o
so

lu
tio

ns

f +
=
�
r

2 3

✓
q
�

13 3
+

W
0
� �

e
�

x
�

1�
◆
,

(2
8)

f �
=
�
r

2 3

✓
q
�

13 3
+

W
�

1
� �

e
�

x
�

1�
◆
,

(2
9)

2

3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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v =
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(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads

VF =� 3gW
2
0

k4
2(g+2V )+(4g�V ) ln(µV )

(V +2g ln(µV ))2(6g2+V 2+8gV +g(4g�V ) ln(µV ))
.

(18)

The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read

u0 =
1
6

ln
✓

d1

d2

◆
, v0 =

1
6
p

3
ln
✓

d1d2

d
2
3

◆
, (20)

for which the VD potential becomes

VD(t,u0,v0) =
3(d1d2d3)

1
3

k4V 2 =
d

k4V 2 =
d

k4 e
�
p

6t , (21)

with d ⌘ 3(d1d2d3)
1
3 .
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)
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gk ln(tk)
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. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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for which the VD potential becomes
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Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to
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In the large volume limit we obtain the simpler expres-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]

K =� 2
k2 ln

 
(t1t2t3)

1
2 +x +

3

Â
k=1

gk ln(tk)

!
. (12)

Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
1p
2

ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
1p
3
(t1 + t2 + t3) =

p
6

3
ln(V ), (14)

u =
1p
2
(t1 � t2), (15)

v =
1p
6
(t1 + t2 �2t3). (16)

Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e

x
2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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2(g+2V )+(4g�V ) ln(µV )
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The D-part of the scalar potential coming from the D7
fluxed branes reads in the large volume limit
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
ble inflaton, we place the two other moduli at their minimal
values u0 and v0 dictated by the minimisation of VD in (19).
Their minimal values read
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1
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for which the VD potential becomes
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with d ⌘ 3(d1d2d3)
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3 .

Hence after stabilisation of the two transverse moduli,
the total scalar potential reduces to

V =VF +VD
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In the large volume limit we obtain the simpler expres-
sion
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with

q ⌘ x
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, r ⌘ 2d

9W0
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< 0, C ⌘�3W0
2g > 0. (24)

The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
of the inflaton f (which again, is the total volume modulus
t). It reads
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2 f
 r
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In order to minimize and study the slow-roll parameters
we compute the first two derivatives of V . From (25) we get
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q
3
2 f
!
,

(26)

V
00(f) =�27

2
C

k4 e
�3
q

3
2 f
 r

3
2

f +q� 14
3

+
2
3

re

q
3
2 f
!
.

(27)

Solving V
0(f) = 0 leads to the two solutions
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Starting from the real parts ti of the Kähler moduli for the
three magnetised D7 branes, we can define the normalised
fields

ti =
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ln(ti). (13)

Isolating the volume from the two other perpendicular direc-
tions we obtain the following base

t =
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u =
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Taking

g1 = g2 = g3 ⌘ g (17)

for simplicity and defining µ = e
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2g , one can extract the F-

part of the scalar potential from (12). It depends only of the
volume V (or equivalently the modulus t) and reads
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The D-part of the scalar potential coming from the D7
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Contrary to the F-part VF , the D-part VD depends on the three
moduli t,u and v. When considering the volume as the possi-
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The q parameter essentially shifts the local extrema towars
large volumes. C is an overall constant which plays no role
in the model but is given by the amplitude spectrum oberva-
tion.

4 Potential minimum, maximum and slow-roll
parameters

In the following sections we will study the inflationary pos-
sibilities from the above model. The inflaton will be iden-
tified to the canonically normalised modulus t, which we
denote f from now on. Hence we can express (23) in terms
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3 Scalar potential from D7-branes moduli stabilisation

The Kähler potential of the model is [3]
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Contrary to the F-part VF , the D-part VD depends on the three
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• Instanton solutions (Euclidean action analysis), between false and 
true vacua , bounce solutions

φ−
φ+

• Compute  numerically (with  + b.c.) with overshooting/
undershooting method

φ SE

• HM bounce :  φ+ B = SE(φ+) − SE(φ−) = −
24π2

κ4V(φ+)
+
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≃
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3H4

*
≈ 3.3 × 109

Bounce solutions

A4



• Vacuum amplitudes: propagation open string glued back to it self, 
with(out) orientation reversal, corresponding to annulus (Möbius 
strip) topologies. For 1 unique state : 
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