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Overview

® Machine parameter sets give significantly different
beamstrahlung spectra

® Parametrize spectra (including beam spread effects)
® TJop threshold energies

® Simulate samples of Bhabha events and use
acolinearity to extract parameters

® Investigate the measurement of different parameter sets

® Studied effect of
® Deflections due to strong fields (GP++)

® Asymmetry of two colliding beams




Luminosity spectrum

® Major
components

® Beam energy
spread (BES)

® Beamstrahlung

Beam Energy Spread

+ Beamstrahlung
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® Most machine
input

® |nitial state
radiation
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® RDR parameters
sets large space
for physics




RDR beam spectra

Generated
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Top threshold
centre of mass
energy

Most concern
is LowP and
LargeY option
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Beamstrahlung parametrisation

® Beta function parameterization chosen

f(x) = apd(0) + a1x2*? (1 — x)™®
® Problems with logarithmic transforms easier fitting

® Due to energy spread

v’ = log(x — 1)

® Convolute with beam energy spread

() =a9BES(1,0) + a3 / BES(z,0) -2 (1 —2)" dx
0

® Numerically calculate integral




Beamstrahlung fits
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® Blue curve fit
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® Histogram with
errors GP++
simulation

Events /( 0.000202 )

® Performed for all
parameter sets
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N ominal - Large-Y Low-P
Beamstrahlung parameters 0.606 . 0.445  0.531

15.340 : 11.192 8.026
and energy spread fitted to 0708 | 0con  0.an

GP++ simulations 0.175 . 0.174  0.176
173.58 . 172.26  171.62




Bhabha acolinearity

® Monitor low angle
Bhabha events

® >/degrees

® Simulation

s - channel

® Generated using
BHWIDE

® Fold in luminosity
spectrum for a given
centre of mass energy

® Measure final state
angles and compute

\/ le 0,
Tacol = A/ CcOt 5 cot 5

Assuming single photon radiation



Reconstructed energy loss

e Compare
reconstructed x and g
8

true X

® Nominal parameter
set

® |arge deviations
from main diagonal

® Multiple photon
radiation

® Final state radiation X

true

Logarithmic z scale




Beamstrahlung measurement

® Simulate various sets of °
Bhabha events with
different a parameters

— (a0 — 0.2) /default
(a2 — 5.0) /default

2.5 (a3 + 0.2) /default

® Create histograms of

Xacol
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® Minimize to determine
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parameters which best Jo———55——
describe sample

Fit; 0 a; —a; ,
T (a)—a:j+§i: 5o, (2"




Effect of bunch fields

® | ook at effect
of

® initial and final
state
perturbation of

Bhabha

scattered Lt oma
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particles
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® mean value

® Final state is
not a problem

® <5 micro-rad

® |nitial state
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® |50 micro-rad
0, [mrad]




Summary of extracted spectra

® Extract
beamstrahlung
parameters for
each set

® |argest effect for
LowP

Problem
exasperated due
to initial state

momentum

® Nominal and
LowN fine,
LargeY a problem

Correlations E ffect

Parameter

N ominal

L owN

LargeY

L owP

do
a
as
Ox

0.623

15.669

-0.688
1.0061 -1073

0.712

16.347

-0.727
1.0001 <1073

0.463

11.549

-0.684
1.0069 -10°3
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Aag
A a,
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A oy
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Initial State Transverse Momentum E ffect

Parameter

N ominal

L owN

LargeY

L owP

0.623

15.799

-0.685
1.2503 -10°3

0.726

16.335
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11.655
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Propagation to top threshold

1.27

TOPPIK (no beam) T T I T T T I T T T I T T T T T T T T
TOPPIK + beamspread
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® Final test is the effect
on top threshold

1

® (Can consider fraction of
luminosity within few %

® Cumulative distribution
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® Study not quite
complete ... few weeks
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Conclusions

® Simplistic extraction of luminosity spectrum
parameters

Small shifts for Nominal and LowN parameter sets
Shifts significant for LargeY and LowP

Problem is exasperated for LowY and LowP when pre-
collision disruption is included

Will continue looking at LowP

Must check with traveling focus solutions for LowP

® Detector effects are not significant compared with
deflections due to high bunch fields




