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GamCal Detector

W. Morse (BNL): Coordinator

M. Ohlerich et al. (Zeuthen): beam-
strahlung simulations

B. Parker (BNL): Machine interface issues
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Y. Nosochkov (SLAC): Extraction line
Issues
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RDR: Luminosity Feedback
Detectors BeamCal and GamCal

L1423 Luminosity feedback  Because the huminosity may be extremely sensitive fo
yunch shape, the maximum [minosity may be achieved when the beams are slightly offset
rom one another vertically, or with a sight nonzero beans-beamn defection, After the [P
position and angle b hve come roed, f }e h nosity feedback varies the position
and angle of one heam with vespect o the other in s 11allbeps 0 maximize the meastured

[iminosity.
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Beam-strahlung Gammas

 F =e(E + cBxB)

- E=0, B, = 1KT

* P, =2% P, =0.3MW

* N, = 1.5N, = 3x10"° /BX
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Beam-strahlung Pairs
Bethe-Heltler: ye — e e*e-
Ogy = 38 mb
<E>=1GeV
Landau-Lifshitz: ee — ee e'*e"
6 =19 mb

<E>=0.15GeV
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Beam-strahlung Pairs
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Bethe-Heitler Pairs
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For left and right detectors separately: N*/c,6, and N-/c,0,,
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1. total photon energy vs offset_y
2. BeamCal pair energy vs offset_y

see also: EUROTeV-Memo-2006-011
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ratio of E_pairs/E_gam vs offset_y
is proportional to the luminosity

similar behaviour for angle_y, waist_y ...
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GamCal and BeamCal

* Measuring the beam-strahlung pairs and
gammas provides robust complementary
information

« Ratio of pairs to gammas is largely
proportional to the instantaneous
luminosity

W. Morse GamCal



BeamCal

003 <6<.02rad
~3.5m from IR
Pairs curl in the magnetic field

Measure the =104 beam-strahlung e*e-
pairs/BX for beam diagnostics

The distribution of the pairs on the
BeamCal contains rich information on the
beam parameters of the collision (beam
sizes, emittances, etc.)
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GamCal Detector

~180m from IR

~10 X, to convert beam-strahlung gammas into
e*e pairs

Converter could be gas jet or a thin solid
converter

Dipole magnet with P+ kick 0.25 GeV/c
separates the pairs from beam electrons

Calorimeters outside vacuum after magnet
measure the 1-10 GeV positrons
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pairs

Statistical Error for BX

N pairs and gammas full intensity
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pairs
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GamCal Backgrounds from Beam

Electrons
Process Background/signal
Bremsstrahlung <1%
Delta rays <1%
Landau-Lifshitz ~6%
r production <0.1%
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« Some increase of cost,
improved performance

+  More suitable for GamCal

« Ratio of energy in
Gammas/Pairs ~ Lumi signal

Apr 27,07

Global Design Effort

Modification of polarimeter chicane

(CCR oncoming)

Polarimeter Chicane

new layout
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Yale IBS Design

Integrated Beamstlrahlung Spectromeler
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Beam Diagnostics Detectors
Conclusions

BeamCal and GamCal provide robust complimentary
information.

GamCal backgrounds look OK — needs simulations.

Can measure, and then subtract, the GamCal
background by accelerating only one beam.

Ratio of the beamstrahlung pairs (BeamCal) to gammas
(GamcCal) is largely proportional to the instantaneous
luminosity.

There is much rich information from pair distributions on
BeamCal and IBS camera, which we are studying.
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Extra Slides
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Achieving the ILC Luminosity Will
Be a Challenge

* Bunch P_(t){N, &, 6, 0,, Gy, ¥, W}
* Bunch P,(t) {N, q,, 6,, 0,, 6., ¥ ¥}
* Instantaneous Luminosity:
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IBS Camera
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Figure 3: IDhnstributions as ssen by the IBS camera from head-on collizions at the IP. Upper left
i= a plot of positron intensity vs. horzontal (o) and wvertical () directions transwverss to the
beam=trahlung beam. Upper right 1= the the same a=s ssenin the © — v plane. Lowrsr left and
rizht are projected intens=ity distributicns in © and w, respectivealyw.

W. Morse GamCal

24



IBS Camera
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Figure 4: Sam= a= fig. 3 but for a wvertical offset of the collidinge beams=s of 325 nm.
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Perfect Collisions
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Bunch width
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Bunch Width

Luminosity (10733 cm”-2/s)

30 0.12

25 0.1

20 0.08

15 - 0.06

10 0.04
3} 0.02
0 ‘ ‘ ‘ ‘ 0

400 500 600 700 800 900

Bunch width (nm)

—m—Lum
+R

W. Morse GamCal

29



dN/dlog(E)
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7 f\f\7 \ W /1 @) f\7 f\7f\f\
VL—ECL VS. €L —elce

* Electron carries virtual gammas

 Landau Lifshitz conversion of virtual
gammas

dN 2o 1 Inl.l;/C 1
do 7 w| wb,, 2
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YP > eep =10 mb

Yy > TN o= 0.5 mbon peak of A
resonance

vw—o>ntN oc=0.1mb E>4GeV
ep—>enN o=103mb
Thus ep — e N is negligible
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