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Collimation Summary

Frank Jackson, Daresbury
Laboratory

With thanks to John Carter (RHUL), Alexander Drozhdin
(FERMILAB), Adam Mercer (Manchester), Nigel Watson
(Birmingham)
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Colllmatlon Summary

e Current Design

« Collimation depths for current crossing
angles

« Collimation performance/efficiency
o Wakefield Effects/Experiments
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Work of optics design team
quadrupoles at SLAC
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Collimation Depths

- i

e 20 and 2 mrad evaluation

* Achieve final-doublet-synchrotron-radiation
clearance through IR apertures

e Important apertures

— First extraction quad (20 mrad)
— Exit hole (beamcal) before QD (2 mrad)

e Additional IR masking may add more constraints

e Use optics SR code DBLT (O Napoly, Saclay) to
estimate collimation depths
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Colllmatlon Depth Results (20 mrad)

e 20 mrad FD, L*=3.51 m

Updated since RHUL BDIR,
June 05

-60

r, SR photon radial position (mm)

-80
-10 0 10 20 30 40 50

s, distance from IP (m)

oo

Change to L*=4.5 m will affect this solution
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r, SR photon radial position (mm)

s, distance from IP m)/‘ °
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-Colllmatlon Depth - esults (2 mrad)

New 2.0 mrad
L*=4.5m final
doublet

Beamcal
clearance puts
constraint on
collimation depth

r=15mm case at
1TeV

r=12 mm very
tight
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Colllmatlon Performance

« STRUCT halo tracking simulation (Sasha
Drozhdin, FERMILAB)

e 20 mrad deck (mid-June design, optimised
bandwidth)

e 1/r halo for increased scattering at
collimator edges (1% energy spread)
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» Spoilers (8c,) have to be set tighter than collimation
depth (9.60,) in x-plane to achieve target

 Energy spoiler used as secondary betatron spoller, tight
energy gap, oE = 0.33%
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Colllmatlon Losses

T — ! T PCE, dleclions ——

- —T—
P...l...'ﬁ_... —_— 14000 PC1, phokons —— | PCE, phokons ———1

TT1 mIrrrd L L L |
10000 | sP2 Sps PEX N 1200 P( :1 I | 2000 P( :8

5 particl _ i
s ol article = _ o _
= D00 E
E | I g L g .
3 1F 0SS 1 &0 1 roca |
s 4000 i
B U.U1 I ] ‘. - —’_l/rﬁ%
000 1
] o
0.0001 - 7 A5 0 & ) 5 10 15 A 65 R 155 480 a5
. . . . X, mm X, mm
200 1000 1200 1400 1600 1800 2000 2200
18000 — - . . . 35000 — - . r
Path length, m — PCA, elections —— M PCE, lections ——
18000 LA PCA, phiokns —— o PCH, phokns —— |
1es0s i j j " photon loss —— ] 14000 oo
10m0 _l T ar ép‘ T L} 1 L’ 1] T T LI | L] 43000
£ 100 E 10000 E 20000
= 1 T &0 T 1s000
2 .01 :Ei 10000
=
£ ooom s | o
£ qe08 o - i - ol
1a0B 0 -5 o 5 10 0 5 o 5 10
1610 ¥, mm ¥, mm
o

a0 a00 1000 1200 1400 1800 1800 2000 2200

e e e Particle losses end 800m before IP

photon loss ———

e} photon = p * Highest deposition on PC1 and

MSK2

Photon loss, Wim

oo | 10SS

105

1e-06 |

-19_07 1 1 1 1 1

2260 2280 2300 2320 2340 2360 2380 2400 2420
Path length, m

PC8, at 2.7kW and 2.4kW

Collimation Summary Talk, Snowmass 9
2005, ILC WGA4. Frank Jackson



Wakeflelds

Emittance growth and jitter amplification yet to be
studied in depth

Beam tracking tool MERLIN includes wakefield effects

— Studies underway at Univ. Manchester (R. Barlow, G.
Kourevlev, A. Mercer)

Wakefield simulation program beginning

— C. Beard (Daresbury), J. Smith & A. Sopczak (Univ.
Lancaster)

Wakefield measurements to be performed at ESA
— P. Tenenbaum (SLAC), N. Watson (Birmingham)

Collimation Summary Talk, Snowmass 10
2005, ILC WGA4. Frank Jackson



New results A. Mercer
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Corresponds to :

- 1.1% €, growth for a one 1g, offset.

- 9.4% ¢, growth for a 3o,
Higher modes have a converging negligible (fraction of a %) effect.
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Difficult to see but, as
expected, the profile broadens
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Collimator Wakefleld ESA beam test

SLAC Proposal T-480 (Tenenbaum, Watson et al)

http://www-project.slac.stanford.edul/ilc/testfac/ESA/files/ColWake TestBeamRequest.pdf
Many people involved directly, see proposal

Purpose

— Commision/validate CollWake Expt. at ESA

— Additional study of resistive wakes in Cu

— First study of 2-step tapers

— Development of ECHO-3D code (TEMF) for shallow tapers/short bunches
Schedule

— Short run, early Nov. 2005, 4 collimators

— Longer run, mid-late Jan. 2006, 8 collimators
Status

— Beamline prep., DAQ, BPM set up ongoing

— Test collimators (RAL) sent for fabrication
Related activity

— Collimator damage studies also envisaged at ESA
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FurtherWork |

2mrad collimation efficiency
Simulation benchmarking

Halo formation simulations

— EUROTEYV study beginning see D. Schulte
talk at RHUL BDIR

Spoiler survivability and machine
protection
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* Photon loss carries on much further down than
secondary particle loss in collimation system
— Low energy charged particles swept into walls by
magnets, photons are not bent
 Differential power losses on SP2,4,SPEX,
Integrated power on PC1,PC8. PC1 after SP2,
PC8 after SPEX.

e |Pis at 2374m, photon loss at 2380m Is
oremsstrahlung, from scattering from upstream
elements.
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