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Extraction Line Optics for 2 mrad Crossing Angle

Features:

Final Focus and extraction magnets up to 1 TeV CM.

Dedicated diagnostic section for energy and polarization measurements.

No extraction sextupoles for minimal beam size growth at the Compton IP.

Dedicated collimation chicane and various collimators to protect magnets from low energy
losses.

Schematic of 2 mrad crossing
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Beam optics
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Linear dispersion

» At collimator chicane: Ny =-10.0 cm, Ny = 6.9 cm
» At energy chicane: Ny=-114cm, ny,=6.9cm
» At the 2nd focus: Nx=-7.0cm, ny=2.0cm
* At dump: Ny =9.3 cm, Ny=0
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1 TeV CM horizontal disrupted beam envelopes
for ranges of AE/E from 0 to -80%

Turtle tracking. X(mm) vs S(m) Turtle tracking. X(mm) vs S(m)
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1 TeV CM vertical disrupted beam envelopes
for ranges of AE/E from 0 to -80%.

Turtle tracking. Y(mm) vs S(m) Turtle tracking. Y(mm) vs S(m)
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XY extracted beam distribution at FF magnets for 1 TeV CM beam

with IP spread: X’ ,,,= 496 prad, Y’
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XY beam distribution at extraction magnets for 1 TeV CM beam with

[P spread: X’ ;= 496 prad, Y’

Y vs X(mm) at S=34.68m , entry of QEX1A ,B=1.33 T @ 113 mm, L=3m
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XY disrupted beam size at the 2nd IP for 1 TeV CM nominal and Ay=0

Low statistics, hesad-on, 1TeV
== *1/34%0¢
POSITION LABEL ELYS
B9.180 M BYCHIC 2
85.780 M VCOLLZ 174
118.480 M HZOLLZ 31
133.380 M HZOLL3 41
TOTAL 233
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Disrupted beam power loss for 1 TeV CM nominal and Ay = 0

No sextupoles

POSITION LABEL BLYS RATIO ~FEW
5.720 M QDo 1 o.72e-8 0.000Z5
18.030 M QF1 (similar as w.July Z87)
34.080 M ECOLLA =L S.50s—-56 0.04585
34.680 M QEX1R 7 £2,.01le-7 0.0036
el.380 M HCOLL 4 2.2%9=-7 0.00Z21
el.880 M VCOLL 3 1.71=-7 0.0015
g9.180 M BYCHIC 4& 2.63e-6 0.0237
81.480 M BYCHIC 5! 2.86e-7 0.00Z26
G3.780 M BYCHIC = 3.43=-7 0.0031
G5.780 M VCOLLZ 82414 4,492e-3 44,3028
118.480 M HCOLLZ 12628 d.95=e-4 B.0588
1533.280 M HCOLL3 16305 2,34=-4 5.4074
TOTAL 118015 €.76e—-3 e0.85¢l
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Disrupted beam power loss for 1 TeV CM nominal and Ay = 100 nm

No sextupoles:

EOSITION LABEL BAYES RLTIO ~FEW
2.750 M w)ali 3 Z.Y9ge-T 0.0014
18.030 M QFl (similar as w.July 287)
10,085 M SD0n 3 Z.9%ge-7 0.0014
34,080 M ECOLLA 277 2.73e-5 0.246
34,080 M QEX1h 15 1.48e-¢ 0.0133
el .380 M HCOLL g 5.8Ze-7 0.0053
el.880 M VCOLL TA9Zg  T.BZe-4 7.04g8
g9.180 M BYCHIC 53 5.43e-¢ 0.04E84
81.480 M BYTCHIC 7 ©.91le-7 0.0062
G3.780 M BYTCHIC 5 4.83e-7 0.0044
82,780 M VCOLLZ 74108 7T.3Z2e-3 €5.8874
115.480 M HCOLLZ 620897 ©.13=—-3 55.2088
153,380 M HCOLL3 Z2edc8 Z.ele-3 Z23.33Z20
240,280 M ECOLLO 4954 4. 80e-4 4,4134
343,180 M ECOLLL 87789% J.e7e—-3 T8.0337
473 280 M ECOLLZ 12743 1.25=-3 11.3Z%5
TOTLL 276473 Z2.73=-2 245.3047
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Magnet parameters at 1 TeV CM

Name N L (m) dB,/dx R (mm) Name N L (m) B (T) © (mrad)
(T/m)
QDO 1 2.5 -159.78 35 (40) BHEX1 1 2.0 0.417 0.5
QF1 1 2.0 67.93 10 BHEX2 2 2.0 -0.598 -0.717
QEXIA 1 3.0 11.76 113 BHEX3 4 2.0 0.929 1.114
QEXI1B 1 3.0 10.46 127 BHEX4 7 2.0 -0.867 -1.040
QEX3 2 3.0 6.83 ~150 BHEXS 4 2.0 0.806 0.967
QEX4 4 3.0 -7.42 ~150 BYCHIC 6 2.0 0.834 1.0
QEXS 2 3.0 6.83 ~150 BYCHICM 6 2.0 -0.834 -1.0
QEX6 2 3.0 5.77 ~150 BYENE 6 2.0 0.834 1.0
QEX7 2 3.0 -5.59 ~150 BYENEM 6 2.0 -0.834 -1.0
BYPOL 4 2.0 0.834 1.0
42B. /dx? BYPOLM 4 2.0 -0.834 -1.0
Name N L (m) Y R (mm)
(T/m?)
SDO 1 3.8 1043.07 88
SF1 1 3.8 -340.13 112




