Cryogenic Collimator Optics for LHC IR7
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Optics perturbations in LHCB1, IR7

Beating of periodic solutions with no corrections
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Global beating
Beating in LHCB1 and LHCB2
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Geometry perturbations

The movement of bends has moved IP7

t abul at el Pmovenent [" | P7" ]

S| X Y Z
LHCB1 | 19994. 16239999976100 -4204. 725962242862800 0. -4204.838115131831
LHCB1Cryocol | Uncorrect ed | 19994. 16239999976100 -4204. 72502612265270 0. -4204.83813423129(C
LHCB2 19994. 162399999670000 -4204. 72596166135830 0. -4204.61411527385¢
LHCB2Cr yocol | Uncorrect ed | 19994. 162399999670000 -4204. 72502554114820 0. -4204.61413437331¢

The ring no longer closes

t abul at el Pnovenent ["1 P1. L1" ]

S X Y Z
LHCB1 | 26 658. 883199998883000 0.000121704 0. -0.0000796906
LHCB1Cryocol | Uncorrect ed | 26 658. 883199998883000 0.00199394 0. -0.0000796906
LHCB2 26 658. 88319999879600 0.000122265 0. -0.0000796906
LHCB2Cr yocol | Uncorrect ed | 26 658. 88319999879600 0. 00199451 0. -0.0000796906
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Displacements in global coordinates of reference orbits

Show the difference between global coordinates for LHCB1, starting on left of IR7, through to IP1.L1 (which normally
coincides with IP1):

AX/m

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\gm
21000 22000 23000 24000 25000 26000

~0.0015|

AZ/m

L \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\S/m
21000 22000 23000 24000 25000 26000

-0.010

-0.020

-0.

The only difference in the CS triad orientation occurs in the moved sections for the angle 6:
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Geometry correction
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Perturbation of optics from layout changes

This shows us how the differences arise between the two optics, starting from the usual initial conditions on the left. It plots
everything as a function of s only showing the first layout (i.e. the CC one) so does not compare optical functions exactly at
the ends of elements. LHCB1, then LHCB2:
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Rematching, first look
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The optics can be rematched for both beams, imposing exactly the same optical functions over the whole IR7 insertion.
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However this solution is not good enough because of large peaks in -functions.
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Rematching with g-functions controlled

LHCB1:
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This looks generally acceptable. Compare global tunes:

|V6. 503 CryoCol | 3
QL |64.31 64. 3029
Q@ |59.32 59. 3201
DQL | -26. 9533 -26.9081
D | -27.0242 -27.0194

The expected differences in circumference
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-0.00187223999800

-0.00187223995800
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Final quadrupole strengths

Before and after matching the strengths used for LHCB1CC. Light blue bars on left hand side plots are the maximum

strengths.
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Before and after matching the strengths used for LHCB2CC
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Summary
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