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de Sitter
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KKLT Kachru, Kallosh, Linde, Trivedi 2003

K =1 3log(T +T)

W = Wy + Aexp(! aT)
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ReT

AdS minimum at

DTW =0
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String Theory
Antl-D3 Brane

de Sitter

V >0
Supergravity
Nilpotent o
Superpeld
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The nilpotent superpeld

S(x,1)= s(x)+ 2" (x)! + F(x)!?

Volkov, Akulov 1972,1973
Rocek; Ivanov, Kapustnikov 1978

2 Lindstrom, Rocek 1979
S°(x,1)=0

Casalbuoni, De Curtis, Dominici, Feruglio, Gatto 1989

Komargodski, Seiberg 2009

S(x,1) = o=+ 2"+ F1?

no scalar! just fermions!

Inflation and Attractors from Nilpotent Kahler Corrections

Marco Scalisi | DESY / KU Leuven



The nilpotent superpeld

S(x,1)= s(x)+ 2" (x)! + F(x)!?

Volkov, Akulov 1972,1973
Rocek; Ivanov, Kapustnikov 1978

2 Lindstrom, Rocek 1979
S°(x,1)=0

Casalbuoni, De Curtis, Dominici, Feruglio, Gatto 1989

Komargodski, Seiberg 2009

S(x,1) = o=+ 2"+ F1?

no scalar! just fermions!

¥ SUSYnon-linearly realized
¥ SUSYspontaneously broken F £0

Inflation and Attractors from Nilpotent Kahler Corrections

Marco Scalisi | DESY / KU Leuven



The nilpotent superpeld

S(x,1)= s(x)+ 2" (x)! + F(x)!?

Volkov, Akulov 1972,1973
Rocek; Ivanov, Kapustnikov 1978

2 Lindstrom, Rocek 1979
S°(x,1)=0

Casalbuoni, De Curtis, Dominici, Feruglio, Gatto 1989

Komargodski, Seiberg 2009

i |
Y= — + 2"1 + F1°2
S(xz,!) T 2"l + F
when coupled to SUGRA
no scalar! just fermions! ) )
de Sitter Supergravity
Bergshoeff, Freedman, Kallosh, Van Proye2015
¥ SUSYnon-linearly realized

Hasegawa, Yamad&015

¥ SUSYspontaneously broken F £0
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de Sitter supergravity

S8

=
[

Wo+ MS most generalW as S2=0

=
[

at S=0

W

V = M2 3W02 no scalar degrees of freedom!
‘de Sitter supergravity’

/ Antoniadis, Dudas, Ferrara, Sagnot2014

Bergshoeff, Freedman, Kallosh, Van Proye2015
Hasegawa, Yamada&015

SUSY breaking of S

Gravitino mass

Marco Scalisi | DESY / KU Leuven
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String Theory
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de Sitter

V >0 v
Supergravity
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String Theory

Anti-D3 Brane
Does the Anti-D3 brane

break SUSY spontaneously? ?
McGuirk, Shiu, Ye 2012 :
v
Can we package the Supergravity
uplifting term into K and W? Nilpotent o
Ferrara, Kallosh, Linde 2014 -
Superpeld
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KKI—T + NllpOtent Superpeld Ferrara, Kallosh, Linde 2014

K =13log(T+ P! S%) L4
V = Vi + 72
W = Wo + Aexp(l aT)+ S 3(T + F)

V
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NILPOTENT SUPERFIELD <N-> D-BRANES

The four dimensional description of an anti-D3 brane
In an N = 1 Rux background is
a supergravity theory of anilpotent superfield.

Kallosh & Wrase 2014
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NILPOTENT SUPERFIELD <N-> D-BRANES

The fermions arising when one or moreanti-branes, placed in
certain geometries, break supersymmetry spontaneously can often
be packaged intoconstrained superfields.

McGuirk, Shiu, Ye2012
Kallosh & Wrase 2014
Bergshoeff, Dasgupta, Kallosh, Van Proeyen & Wrag014
Kallosh, Quevedo & Uranga2015
Bertolini, Musso, Papadimitriou & RapR015
Aparicio, Quevedo & Valandro 2013
Garca-Etxebarria, Quevedo & Valandr@015
Dasgupta, Emelin and McDonough2016
Vercnocke & Wrase2016
Kallosh, Vercnocke & Wras€016
Bandos, Heller, Kuzenko, Martucci and Sorokir2016
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Our Work

McDonough & MS 2016
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anti-brane

bulk geometry
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McDonough & MS 2016

anti-brane
P JK = 6K (! ,9,S,9)
RY

de Sitter P

bulk geometry
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anti-brane

de Ntter =9 |nRation

bulk geometry
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McDonough & MS 2016

anti-brane

Renata KalloshOs talk
Kallosh, Linde, Roest, Yamada 2017

- | o bulk geometry
Oanti-D3 brane induced inf3ationO
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McDonough & MS 2016

S8

=
[

W =W+ MS

at S=0

V=Ml 3W¢

Marco Scalisi | DESY / KU Leuven
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Flat KShler geometry

McDonough & MS 2016

=
[

Wo+ MS

atS=0 andatim! =0

W

V = M 2 ! 3W02 no inflation! (shift symmetry not broken!)
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McDonough & MS 2016

Flat KShler geometry

K = S@' (l L] )2 inflation!

Wo+ MS W= g0 )+ ()8

N[

=
[

Kallosh, Linde, MS2014

atS=0 andatlm! =0 =" = sssssssssss=s :

Kallosh, Linde2014
W DallOAgata,Zwirne014

V = M 2 ! 3W02 no inflation! (shift symmetry not broken!)
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Flat KShler geometry

McDonough & MS 2016

K=85—-1( —1)°+f( ,9)SF+ g(! ,9)(S+ F)

oK

W =W+ MS
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Flat KShler geometry
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Flat KShler geometry

ng in KalloshOs talk
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McDonough & MS 2016

Flat KShler geometry

K=12118°+"1+f 1 ¥ Sg

W =W+ MS

ng in KalloshOs talk

atS=0 andatim! =0

W

V=MFI)! 3W¢

F(1)!

1+f(,!)
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Flat KShler geometry McDonough & MS 2016

K=12118°+"1+f 1 ¥ Sg

W =W+ MS

ng in KalloshOs talk

atS=0 andatim! =0

\W/
Phenomenological Flexibility

V = M2F(1 )1 3W?2 ¥ Arbitrary Inflationary Potential
0
: ¥ Controllable level of SUSY breaking

‘ ¥ Tunable level of the CC
N

F(1)! ; f%l D SUSY broken just in the S direction
+T1(,!
D! W =20 D5W = M

Marco Scalisi | DESY / KU Leuven
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EX. Quadratlc InBatlon

McDonough & MS 2016

, | wuz m* 1D 2
K=1411 87458 1 0458
W =W+ MS
atS=0 andatIm! =0 Vi
W
o 1

V= M21 3w + U

with ! = 2Rd !
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McDonough & MS 2016

Hyperbolic KShler geometry

o+ &
2| |

K=S58! 3 log

W =W+ MS

atS=0 andatim! =0

W/

V=M 2 ! 3W02 no inflation! (shift symmetry not broken!)
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Hyperbolic KShler geometry

McDonough & MS 2016

l + @
K=5%13 |Og< o] >+f(! ST+ g(! ,Y)(S+ %)
: ” :
W =W+ MS
at S=0 andatIm! =0
f= o fal' ™ g= . _, o' |" smallperturbative corrections!

¥

V= Vp+ Vlexp(—\/Z/Ba gp) .

Vo= M?1 3W¢
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McDonough & MS 2016

Hyperbolic KShler geometry

T T T T T
025 "~ - Planck TT+lowP+lensing+ext 7
+BK14
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0.20 | 5 O - o-attractors
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%%@ Lo Neg = 1 I — N= —5=
0.10 } 7 > . N 2
0.05 | -
see LindeOs and YamadaOs talk
0.00 !
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V= Vp+ Vlexp(—\/Z/Ba gp) .

Vo= M?1 3W¢
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Recap-Cartoon
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anti-brane bulk geometry

DsW EQ —Pp pure de Sitter

\/ 4 SUSY is spontaneously
broken just in the
Sdirection

v
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anti-brane bulk geometry

DsW EO —P»  Hubble inRationary energy

K e InRationary dynamics
V (dependence on!l )
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anti-brane bulk geometry

DsW EO —P»  Hubble inRationary energy

K e InRationary dynamics
V (dependence on!l )
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