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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

Collimators ~ Polarimeter Collimators (red)

VYV Energyy |y \ \

Disrupted beta in 1.6 mrad extraction line for 1 TeV CM nominal case.
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Linear dispersion

» At chicane collimator: Ny =-13.5 cm, Ny = 6.9 cm
* At center of energy chicane: ny=-12.4cm, n,=6.9cm
» At the 2nd focus: Nx=-7.0cm, ny=2.0cm
e At dump: Nx=-362cm, n,=0cm
Polarimeter
Energy

Dispersion in 1.6 mrad extraction line after SF1.
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1 TeV CM disrupted beam for IP Turtle racking, X(mm) vs S(m)
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Vertical beam envelope

Turtle tracking. Y(mm) vs S(m)
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Turtle tracking. Y(mm) vs S(m)
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Disrupted X & Y distribution at the 2nd focus for 1 TeV CM

e Desired beam core sigma at 2nd IP: ¢ < 100 pum.
» Sextupole geometric aberrations increase the horizontal size.

Turtle disrupted beam tracking. X(mm) histogram at S=260.595 Turtle disrupted beam tracking. Y(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.

X’ vs. X Y’ vs. Y

Turtle undisrupted beam tracking. X(mm) vs X’(mrad) at S=260.595 Turtle undisrupted beam tracking. Y(mm) vs Y’'(mrad) at S=260.595
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XY beam distribution at magnets for 1 TeV CM and initial IP distribu-

tion with X’ ,,=550 prad, Y’
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XY beam distribution at magnets for 1 TeV CM and initial IP distribu-

tion with X’
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Undisrupted XY distribution at dump for 1 TeV CM

 This size should be acceptable for the dump.

Turtle undisrupted beam tracking. X(mm) histogram at S=795.095 Turtle undisrupted beam tracking. Y(mm) histogram at S=795.095
35r 35r
30r 30+ rmsy: 1.1 mm
rms = 4.4 mm \

25+ 25r
20+ 201 H g
15+ 15+
101 10+

5F 5r

0 | | | | I J 0 | | | | | | |
3735 3740 3745 3750 3755 3760 3765 -4 -3 -2 -1 0 1 2 3 4



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

Realistic disrupted XY distribution at QF1 for 1 TeV CM nominal
with and without offset at IP
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Beam power loss for 1 TeV CM nominal and Ay = 0

High statistics, head-on, 1TeV nominal, N rays= 217095
Lotal N in the beamnl=17453218 particles
gawed to taill 1t _0_65E0_or gt 5S00urad.datc N=217095
== % 1/174d53218 [estimate Watts : *13000/2)

¥ o s Sl 00w gtk of OF B=030 T i 10 s LT 00w

r "*

3%

Taw R w e e e Ho loss on QFL
FOSITION LAEBEL RATS RATIN )
34.839: M ECOLLA 29 l.6e-6 0.0150
34,392 M QEX1A 2 1l.1e-7 0.0010
6l.79:2 M HCOLL 47 Z.6e-6 0.0242
a.09z2 M YCOLL 7 4.0e-7 0.0036
g9.392 M E¥CHIC 9 5.le-7 0.0046
91.69:2 M EYCHIC 3 1.7e-7 0.0015
93,99z M E¥CHIC 2 1l.1e-7 0.0010
95.99:2 M WCOLL2 85950 4.9e-3 44,3

307.695 M ECOLLL 2065 l.le-4 1.06
TOTAL 88114 5.0e-3 45.4
Low statistics, head-on, 1TeV nowinal N rays= 349068
== *1/34908
POSTTION TLABET RAYTS RATIOD ~K
95,992 M WCOLL= 182 5H.Z2e-3 46.9
307.695 M ECOLLL 1l Z2.58e-5 0.25
494,495 M ECOLLZ2 9 Z.he-4 2.3

744.795 M ECOLL3 104 2.9e-3 26.8
TOTAL 296, 8.58-3 76.5
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Beam power loss for 1 TeV CM nominal and Ay = 100 nm

High statistics, dy=100nm, 1TeV nominal, Nigyg= 300301

Loral N in the beaml=10122901 particles

gaved to taill 1t 0 A5ED or gt S00urad.dat N=300301

=x *1/10122901
¥ i Kiree) o S=10.03m , sk of OF1 B=0.00 T @ 10 mm, Le2.02n

Lozs on QFl ~50 rays

o} +
=10t
- E T
POSITION LAEBEL FAY3 ERATIO ~EIT
10,230 M SDOA 1 3.8e-5 0.aoos9
15.000 M NF1 L0 4.9e-6 0.0445
34.892 M ECOLLA 92 9.0e-6 0.0318
34,8592 M QEX1A 1 9.8e-5 O.o0o09
36.382 M QEX1A 1 9.8e-5 O.o0o09
6l.782 M HCOLL 79 7.8e-6 o.070:2
62.0%92 M VCOLL 3978 3.%9e-4 J.5367
G9.392 N BYCHIC 9 &§.8e-7 0.00s0
93,992 M BYCHIC l 9.8e-5 0.oo0s9
O9L.902 M VCOLL2 72807 7.le-3 64,7308
241,292 M ECOLLO 23308 2.3e-3 20,7225
276.895 K EYFOL 222 Z2.1e-5 0.1974
307.685 K ECOLLL 7a358 T.2Ze-3 65,2206
TOTAL 173857, 1.7e-2 154, 5716
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Magnet parameters at 1 TeV CM

dB./dx
Name N L (m) Y R (mm) Name N L (m) B (T) © (mrad)
(T/m)
QDO 1 2.5 -159.37 35 BHEX1 1 2.0 -0.375 -0.45
QFl1 1 2.0 67.21 10 BHEX2 1 2.0 0.153 0.184
QEXI1A 1 3.0 11.25 100 BHEX3 4 2.0 0.618 0.741
QEXI1B 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
d2B. /dx2 BYPOL 4 2.0 0.834 1.0
y
Name | N\ L(m) (T/n?) R (mm) BYPOLM | 4 2.0 -0.834 -1.0
SDO 1 3.8 1032.19 80
SF] 38 233909 110 * Some apertures need to be defined more accurately
based on beam loss calculations.
SEX1 1 2.0 -150.10 115
SEX2 2 2.0 -150.10 ~100
SEX3 2 2.0 83.39 ~100




