Compton edqe
measurement

Borysova Maryna (KINR)
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For ¥00 im laser, 17.5 GeV electrons:
Compton edge ~ 514 GeV
the first kinematic edqe is shifted
approximately by 200 MeV
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Schema of the experiment
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W or Ni wire, @ 10 pm
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Geant4 simulation for
the W wire converter

1000 photons from ~ 160 BX

W Ehickiness 10 um




e+/e— from GEANT4

1000 Pha&oms from ~ 160
BXW thickiness 10 um
e+/e- position on a

distance of 3.5 m from the
maqgnet (17T):

00-150-100 -50 0 50 100 150 200
[cm]

2 3 4 5 6 7 8 9
[GeV]




Geant4 simulation for
the NiL wire cownverter
sye&&m
¥63000 photons from 10000 BX
Ni thickiness 10 um

A um Ni, e-
10 14-%
1 7




er/e- spectra for 1 & § um wires

§000 photons from ~ goo BX

A, um e+ e Ni, e~
10| 2740 | 278% | 14%
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METHOD of photon spectrum restoration

f(Ee)= ] o(Ev, Ee)g(Ev)dEY

The single-particle

spectrum obtained 102 - 1 kinematic edge 4.65 +/- 6.6e-06

i

in GEANT4 is % ; _ 2 kinematic edge 7.17 +/- 1.48e-04
compared to a i _ Ni, 10 pm
model spectrum EER[E '
calculated by ;
convolving the trial
. = photon spectrum

Zy, Ge:lo with the Bethe-

Heitler cross section

i GammaSpectrumTest

9(Ey, pi

107

| 6(Ex, Ee)g(Ev.p1,p2)dEY

fitting allows finding the the kinematic edges
quite well




What’s done & What’s nexkt

@ MC for HICS + trident with primary electrons: well visible
first and 2nd (!) kinematic edges for the lowest €=0.26
(corresponds to 0.01 J) for the Ni target of ~10 pm

Using wire targets of Ni, W w/ the thickness ~1-10 ym
number of pairs could be varied 10-104. E.g. for Ni 10 pm,
10m from IP Number of pairs ~150 (£€=0.26)

Move to detailed geometry in simulations w/ detector
implementation (tracker +calorimeter)

Study background

Perform the simulation for 14 GeV






Bethe-Heilbler [mi;r spea&rum

The classical Bethe-Heitler formula (H.Bethe, W.Heitler, Proc.Roy.Soc.A146 (34)83)

2 (&, Egsth + BB gy (1og s _ )

(hv)? hvme?

Corrected Bethe-Heitler cross-section from
GEANT4 is currently used:

Ey=17.5 GeV




Geant4 simulabtion for the Ni wire

converter
~e3000 RBX
NiL Ehicleness 10 um

er/e~ position on a distance of 3.5 m from the magnet:

00150100 50 0 50 100 150 200
[cm]

60 40 20 0 20 40 60 80
[cm]
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