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Nb3SN optics

M
B
.A
9R
2
.B
1

M
B
.B
9R
2
.B
1

M
B
.N
B
3S
N
.A
10
R
2
.A
.B
1

M
B
.N
B
3S
N
.A
10
R
2
.B
.B
1

M
B
.B
10
R
2
.B
1

M
B
.A
11
R
2
.B
1

E
.T
C
D
S
.IP
2R
.B
1

S
.T
C
D
S
.IP
2R
.B
1

300 320 340 360 380 400

s [m]

Make room for collimator
to intercept BFPP beam

by introducing new 11 Tesla
Nb3SN magnets

T. Mertens Alternative for the IR2 Nb3Sn magnet and cryo-collimator scheme 5 / 10



3 corrector bumps
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Main and BFPP1 Beam with/without Bump in IR2

An alternative approach is to
create an orbit bump to move
the first peak of the BFPP
beam down such that we can
intercept it with a collimator
to be installed in the empty
cryostat.

We can consider using different
horizontal correctors to construct the
bump. The table below contains
three examples, where we show the
correctors and their used strength in
percentages of their maximum
strength that were used to create the
bumps.

MCB(C)H.XR2.B1 6 8 10 12 14

Bump 1 26 57 46

Bump 2 30 11 32

Bump 3 30 31 17

Plots of the other bumps can be found in the backup slides.

Strengths used during ion runs 2011 (in stable beams) :
roughly 7 percent! (Double it for 7 TeV runs.)
See also next slides.

MCBCH.(8-10-12)R2.B1

BFPP1 - ORIGINAL 1σ

BFPP1 - BUMPED 8σ

BEAM1- BUMPED 8σ
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An alternative approach is to
create an orbit bump to move
the first peak of the BFPP
beam down such that we can
intercept it with a collimator
to be installed in the empty
cryostat.

We can consider using different
horizontal correctors to construct the
bump. The table below contains
three examples, where we show the
correctors and their used strength in
percentages of their maximum
strength that were used to create the
bumps.

MCB(C)H.XR2.B1 6 8 10 12 14

Bump 1 26 57 46

Bump 2 30 11 32

Bump 3 30 31 17

Plots of the other bumps can be found in the backup slides.

Strengths used during ion runs 2011 (in stable beams) :
roughly 7 percent! (Double it for 7 TeV runs.)
See also next slides.

MCBCH.(8-10-12)R2.B1

BFPP1 - ORIGINAL 1σ

BFPP1 - BUMPED 8σ

BEAM1- BUMPED 8σ
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Strenght used for ions 2011: overview
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Strength used for ions 2011: Fill 2300
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3 correctors + a new corrector

M
B
LS
2.
1
R
2

M
B
X
.4
R
2

M
B
R
C
.4
R
2.
B
1

M
B
.A
8R
2
.B
1

M
B
.B
8R
2
.B
1

M
B
.A
9R
2
.B
1

M
B
.B
9R
2
.B
1

M
B
.A
10
R
2
.B
1

M
B
.B
10
R
2
.B
1

M
B
.A
11
R
2
.B
1

M
B
.B
11
R
2
.B
1

M
B
.A
12
R
2
.B
1

M
B
.B
12
R
2
.B
1

M
B
.C
12
R
2
.B
1

M
B
.A
13
R
2
.B
1

M
B
.B
13
R
2
.B
1

M
B
.C
13
R
2
.B
1

M
B
.A
14
R
2
.B
1

M
B
.B
14
R
2
.B
1

M
B
.C
14
R
2
.B
1

M
B
.A
15
R
2
.B
1

M
B
.B
15
R
2
.B
1

M
B
.C
15
R
2
.B
1

M
Q
X
B
.A
2R
2

M
Q
X
B
.B
2R
2

M
Q
M
L.
6
R
2.
B
1

M
Q
M
L.
8
R
2.
B
1

M
Q
M
L.
10
R
2.
B
1

M
Q
X
A
.1
R
2

M
Q
X
A
.3
R
2

M
B
A
W
.1
R
2

E
.D
S
.R
2
.B
1

IP
2

S
.A
R
C
.2
3
.B
1

S
.D
S
.R
2
.B
1

0 100 200 300 400 500 600
-0.03

-0.02

-0.01

0.00

0.01

0.02

0.03

s [m from IP2]

x
[m

]

Main and BFPP1 Beam with/without Bump in IR2

Plots of the other bumps can be found in the backup slides.

Actual kick values can be found in tables in the backup slides

We also considered installing a new
(existing type - MCBCH) corrector
next to the, to be installed,
collimator in the empty cryostat with
the aim of reducing the strengths
used by the existing correctors that
were used to create the bumps. This
also adds some flexibility to shape
the bump and to have some control
over the collimator impact angle of
the BFPP beam.

The tables below show the used corrector strengths for

both cases, without and with the additional corrector

(named MCBCH.11R2 below). Again the used strength

values are shown in percentage.

MCB(C)H.XR2.B1 6 8 10 11 12 14

Bump 1 26 57 46

Bump 2 30 11 32

Bump 3 30 31 17

MCB(C)H.XR2.B1 6 8 10 11 12 14

Bump 1 04 31 16 25

Bump 2 30 10 43 20

Bump 3 30 23 26 00

NEW CORRECTOR

MCBCH.(8-10-11-12)R2.B1
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Main and BFPP1 Beam with/without Bump in IR2

Plots of the other bumps can be found in the backup slides.

Actual kick values can be found in tables in the backup slides

We also considered installing a new
(existing type - MCBCH) corrector
next to the, to be installed,
collimator in the empty cryostat with
the aim of reducing the strengths
used by the existing correctors that
were used to create the bumps. This
also adds some flexibility to shape
the bump and to have some control
over the collimator impact angle of
the BFPP beam.

The tables below show the used corrector strengths for

both cases, without and with the additional corrector

(named MCBCH.11R2 below). Again the used strength

values are shown in percentage.

MCB(C)H.XR2.B1 6 8 10 11 12 14

Bump 1 26 57 46

Bump 2 30 11 32

Bump 3 30 31 17

MCB(C)H.XR2.B1 6 8 10 11 12 14

Bump 1 04 31 16 25

Bump 2 30 10 43 20

Bump 3 30 23 26 00

NEW CORRECTOR

MCBCH.(8-10-11-12)R2.B1
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Summary

Do we have an alternative for Nb3Sn magnet scheme at IR 2 ?

YES
Do we need an extra corrector?

Not necessarily,
but can be useful to reduce load on magnets and
adds extra flexibility in bump shape.
Residual corrector strength available with bump without extra corrector : 40-50 percent

Residual corrector strength available with bump with extra corrector : 60-70 percent
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Backup slides

BACKUP SLIDES
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Angle Kicks

MCB(C)H.XR2.B1 6 8 10 12 14

Bump 1 2.38242e-5 -6.82452e-5 -3.76679e-5
Bump 2 -3.63689e-5 -1.33984e-5 -2.63415e-5
Bump 3 -3.63689e-5 -2.52651e-5 1.34225e-5

MCB(C)H.XR2.B1 6 8 10 11 12 14

Bump 1 3.99235e-6 -3.63689e-5 -1.90735e-5 -2.07889
Bump 2 -3.63689e-5 1.17765e-5 -5.1742e-5 -1.61124e-5
Bump 3 -3.63689e-5 -2.76846e-5 -2.10093e-5 -8.5219e-11
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Bump R6R8R12
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Bump R8R12R14
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Bump R6R8R11R12
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Bump R8R11R12R14
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Strenghth used for ions 2011: R6
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Strength used for ions 2011: R8
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Strength used for ions 2011: R12
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Strength used for ions 2011: R14
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