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Theeftie

Oxford: T. Hartin, C. Clarke, C. Swinson, P. Burrows,
G. Christian, H. Dabiri Khah, C. Perry

SLAC: M. Woods, R. Arnold, S. Smith et al
Daresbury: A. Kalinin

s Justification for concern of pair backgrounds on IP BPM
@ Experiments at SLAC ESA
@ Develop simulation of noise on striplines

@ Comparison with CLIC parameters and estimate for error
In position measurement
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The impact
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Steers more primaries into Lumi
Cal. Extra BPM spray sources

30% more spray hits delivered
to the BPM

BPM hits are a function of | o
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ONT@ESA

AIM:Recreate ILC-like
background hits on BPM

® Pass 30 GeV main beam
Material model  through Be radiator, select
____________ = 1| of ILC outgoing Momentum bites and transport
--------------------------- 1| beamline to A-lll’le
N ® bunch charge 106 = -10%
mi"" obtaine_c_ ]_JY varying
A\ transmission at slits
* runl, July06: x,y beam shitt to
impinge directly on lowZ
mask and produce spray
e runZ2, March(O7: insert thin
radiator upstream to produce
halo of spray impinging on
lowZ mask
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Charge 3eb electrons per pulse, large spot size at r=1.75cm
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* Imm spot size incident on low Z at
(x,y)=(1.4,0)

» “Signal” obtained by counting net
charge passing by strips

* “Noise” obtained by counting net
charge in the secondary emission
from the striplines

e Time response obtained from
GEANT T.O.E. parameter
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BPM wall

. R#— back emitted

\front emitted
charges

epeam 1mpinging on LowZ smears
out and peaks at ~x=1.5cm

emore spray hits on the BPM strip
furthest from the initial beam

sthese two countervailing
tendencies give the relative weights
of BPM noise:signal

gNaRY. noise due to strip impacts

1) charge moving to or from strip surface contributes
proportionally due to the angle of approach

2) charge absorbed/emitted at front face - balanced
by loss/addition of image charge

3) emitted charge from back face and reaching wall
+1 for electron and -1 for positrons

Spray Particles
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W’ because...

to balance signal
Inst noise by taking into
ount the fraction of the image
arge on each strip

 We want to compare with real
voltage measurements, take into
account residual impedance and
capacitance in the measuring
circuit

HTOF histogram
“raw” charges

AN

“signal” is almost a delta functlon at
upstream end of BPM strips

/ “Noise”
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Reflected “signal” after round
trip of 30cm/c = 1.0 ns
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s=gomparison with data

‘ Charge 1e8 electrons per pulse, large spot size at x=0cm y=0cm

Broaden a simulated ...
. : ' f\
signal pulse by passing \
througha 2@ order 12 . /J X g
|
GHz Butterworth Low ™ |/
, J
pass filter
O ) 55 so  Apply scheme for adding |
A the effect of stripline hits
1 001 - 7
EY to produce 'noise'. i
oo |  'Signal'is determined by
s . beam charge and offset
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Voltage

Stripline C signal, charge: 1.6e10, 5% foil
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_ SA “thin foil run” Mar07

Jul06 run passes beam through thin
foil to produce lower noise/signal
ILC n/s ~5x10-6

July06 noise/signal ~5x10-2

Mar07 noise/signal ~5x10°

Stripline C difference signal foil-nofoil, charge: 1.6e10, 5% foil

time

subtracting nonfoil from foil data gives a reverse
bipolar double-EITHER noise OR drift

But noise signal has large negative peak due to
pile-up - therefore drift

NOISE~8*(net charge in strip)/(spent beam charge)
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ea-Pig++ with o Jo _53/1 nm, ye /ye =660/20 nm rad
glves 3.68x10° mcoherent pairs and 5x108 coherent pairs
ILC worst case has 6.8x10° incoh+coh pairs

Run CLIC coh pairs through generic extraction line with
20mrad crossing angle and L*=3.5m

* Net charge~-1x10° in each strip, but 25% random
variation bunch-to-bunch

* Therefore uncertainty in position measurement due to
secondary emission on striplines is ~5%
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uly06 — beam offset onto graphite element produced large
amount of spray and visibly distorted signals

ar07 — beam on axis through thin foil produced lower level
azimuthally symmetric spray
* Simulations

Method of image charges to give weight to hits on and emissions
from striplines — pileup in reflected noise

used GEANT to obtain time dependence of secondary emission
and relative weights of noise and signal

Error in position measurement ~ 8*strip charge/beam charge

» Extrapolation to linear colliders
ILC 1 TeV at most 0.1% error in position measurement

CLICL 3 TeV indicated 5% error but more detailed studies are
needed
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