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1.6 MRAD EXTRACTION LINE FOR 1 TEV CM

• New Final Doublet for 1 TeV CM

• 1.6 mrad crossing angle

• Extraction magnets for 1 TeV CM

• More collimators to remove low energy tail
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Disrupted beta in 1.6 mrad extraction line for 1 TeV CM nominal case.
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Linear dispersion

• At chicane collimator: ηx = -13.5 cm, ηy = 6.9 cm

• At center of energy chicane: ηx = -12.4 cm, ηy = 6.9 cm

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

• At dump: ηx = -36.2 cm, ηy = 0 cm
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Dispersion in 1.6 mrad extraction line after SF1.
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1 TeV CM disrupted beam for IP

distribution: X’max=550 µrad,

Y’max=600 µrad, Emin=20%*E0

Horizontal beam envelope
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Vertical beam envelope
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Disrupted X & Y distribution at the 2nd focus for 1 TeV CM

• Desired beam core sigma at 2nd IP: σ < 100 µm.

• Sextupole geometric aberrations increase the horizontal size.
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Turtle disrupted beam tracking.  X(mm) histogram at S=260.595
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Undisrupted phase space at the 2nd focus for 1 TeV CM

• Quadratic X’ vs. X due to sextupole geometric aberrations.

• More sextupole optimization is needed.
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XY beam distribution at magnets for 1 TeV CM and initial IP distribu-

tion with X’max=550 µrad, Y’max=600 µrad, Emin=20%*E0
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Y vs X(mm) at S=18.03m , exit of QF1 ,B=0.00 T  @ 10 mm, L=2.02m

low energy loss
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Y vs X(mm) at S=22.39m , exit of SF1 ,B=−2.05 T  @ 110 mm, L=3.8m
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XY beam distribution at magnets for 1 TeV CM and initial IP distribu-

tion with X’max=550 µrad, Y’max=600 µrad, Emin=20%*E0
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Y vs X(mm) at S=41.19m , exit of QEX1B ,B=0.99 T  @ 110 mm, L=3m
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Y vs X(mm) at S=34.89m , entry of QEX1A ,B=1.12 T  @ 100 mm, L=3m

incoming beam does not fit

may need 2 mrad crossing

−50 0 50 100 150 200 250
−150

−100

−50

0

50

100

150
Y vs X(mm) at S=37.89m , exit of QEX1A ,B=1.12 T  @ 100 mm, L=3m
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Undisrupted XY distribution at dump for 1 TeV CM

• This size should be acceptable for the dump.
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Realistic disrupted XY distribution at QF1 for 1 TeV CM nominal

with and without offset at IP

∆y = 0

No loss

∆y = 100 nm

44 W loss
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Beam power loss for 1 TeV CM nominal and ∆y = 0



August 02, 2005 Y. Nosochkov for SLAC-BNL-UK-France task force

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 -159.37 35 BHEX1 1 2.0 -0.375 -0.45

QF1 1 2.0 67.21 10 BHEX2 1 2.0 0.153 0.184

QEX1A 1 3.0 11.25 100 BHEX3 4 2.0 0.618 0.741

QEX1B 1 3.0 8.97 110 BHEX4 7 2.0 -0.831 -0.997

QEX4 3 3.0 5.84 ~100 BHEX5 4 2.0 0.774 0.929

QEX5 3 3.0 -7.14 ~100 BYCHIC 6 2.0 0.834 1.0

QEX6 2 3.0 -5.69 ~150 BYCHICM 6 2.0 -0.834 -1.0

QEX7 2 3.0 5.15 ~150 BYENE 6 2.0 0.834 1.0

BYENEM 6 2.0 -0.834 -1.0

Name N L (m)
d2By/dx2

(T/m2)
R (mm)

BYPOL 4 2.0 0.834 1.0

BYPOLM 4 2.0 -0.834 -1.0

SD0 1 3.8 1032.19 80

SF1 3.8 -339.09 110

SEX1 1 2.0 -150.10 115

SEX2 2 2.0 -150.10 ~100

SEX3 2 2.0 83.39 ~100

* Some apertures need to be defined more accurately

based on beam loss calculations.


