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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.
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Schematic of 2 mrad crossing

Shared magnets
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Beam optics
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Beta functions in 2 mrad extr. line for 1 TeV CM disrupted beam.
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Linear dispersion

• At collimator chicane: ηx = -10.0 cm, ηy = 6.9 cm

• At energy chicane: ηx = -11.4 cm, ηy = 6.9 cm

• At the 2nd focus: ηx = -7.0 cm, ηy = 2.0 cm

• At dump: ηx = 9.3 cm, ηy = 0
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Dispersion in 2 mrad extraction line.

SUN version 8.23/06 12/08/05  16.49.16
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1 TeV CM horizontal disrupted beam envelopes

for ranges of ∆E/E from 0 to -80%
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1 TeV CM vertical disrupted beam envelopes

for ranges of ∆E/E from 0 to -80%.
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XY extracted beam distribution at FF magnets for 1 TeV CM beam

with IP spread: X’max= 496 µrad, Y’max= 566 µrad, ∆E/E= 0 to -80%
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XY beam distribution at extraction magnets for 1 TeV CM beam with

IP spread: X’max= 496 µrad, Y’max= 566 µrad, ∆E/E= 0 to -80%
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XY disrupted beam size at the 2nd IP for 1 TeV CM nominal and ∆y=0
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Disrupted beam power loss for 1 TeV CM nominal and ∆y = 0
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Disrupted beam power loss for 1 TeV CM nominal and ∆y = 100 nm
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Magnet parameters at 1 TeV CM

Name N L (m)
dBy/dx

(T/m)
R (mm) Name N L (m) B (T) Θ (mrad)

QD0 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

QEX1A 1 3.0 11.76 113 BHEX3 4 2.0 0.929 1.114

QEX1B 1 3.0 10.46 127 BHEX4 7 2.0 -0.867 -1.040

QEX3 2 3.0 6.83 ~150 BHEX5 4 2.0 0.806 0.967

QEX4 4 3.0 -7.42 ~150 BYCHIC 6 2.0 0.834 1.0

QEX5 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

Name N L (m)
d2By/dx2

(T/m2)
R (mm)

BYPOLM 4 2.0 -0.834 -1.0

SD0 1 3.8 1043.07 88

SF1 1 3.8 -340.13 112


