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» Experimental results
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Nz v B Monte Carlo simulation
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My Monte Carlo simulation
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Asymmetry
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unpolarized cross section

v' At the (u,¢) plane:
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longitudinal electron polarization
transverse electron polarization
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u is the ratio of scattered energy of photons and electrons;
@ 1S the azimuthal angle in the detector.

(x,y) is the postion of scattered particles
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Ngm it EIMonte Carlo simulation
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Discussion and Summary
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Compton Polarimeter for CEPC(Z pole)

> Layout of CEPC Compton polarimeter Prospects for the Compton polarimeter system:
- Arranged in previous or next straight sections near the physical IP.

The last dipole in the CEPC arcs is used to bend electron beams.

il - Based on Inverse Compton scattering process
N - Aim to measure the distribution of scattered electrons in the detector.
mirror
) Layout parameter
— > 9 A~~~ ~_— Sacttered Beam energy(Z pole) 45.5GeV
: 4 photons
electron bunch I? mirror 2 5, w = 1.24eV: El =2 8m]'
: 7 - 4 » Llaser — 4- )
26m (@*@q Laser
| % pulse length = 28ps
%,
“a Magnetic length: | = 28.686m
Dipole
Magnetic strength: B = 70.7904Gs
Beam vacuum tube 31mm(Quter radius)
Drift distance Ly =60m ; L,=40m
T 6.9676 x 1033m=2 -s71
ki | Max. scattering rate 2.742 x 105571
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Calculation of scattering rate

» The maximum rate of pulsed laser and electron bunch
« The luminosity of 1 pulse laser with 1 electron bunch:

NN,  8x10™ x1.4x10"

= = 6.967 X 1033m~2.s71
20y 0y, 21 X (160um X 160um) moes

T =

e The ICS cross section is ;

()_znrg =28V os1 +10 + (1 L )48 = 393.5mb
oM = k w2) OB 9Ty 1+x)2) x| i

« Compton scattering event rate:

Note that: The laser is 1HZ.

8
IP: 1 bunch 1 second v = 2Z2™/5 _ 300034
100km

1s[A electron 3£4512000(CEPC CDR bunch nember)*3000/N 3R A Ri1F 1P, {EELaserToiALEE AR A S B,

% & laser BY5MZE H1Hz, ] 1sfA {X{X & & —>& pulsed laser collider with 1 electron bunch

> timing system TJ [ Z5laser— & & pItrigger, {Riutlaser[@45E B9—bunch#g & {£H, timing system EEH
& Nbunchfy By (8] &

> IEEERT, polarization @RI B REENR A E, EER /0B, IminATbe 2R, R
AEFTHIRRIRMAELE, JUXN—MEEREA, FFfE— Kdepolarizerfy3iix, Bl {7—>Kresonant
depolarization run, AENE— MZRARMCENER, FTEEFEFdepolarizersiR gl g, 1ZRARILE
FRxETh, FRONEIEFIRMLETL
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22 EV. Abakumova et al | Nuclear Instruments and Methods in Physics Research A 659 [2001) 21-29

energies are oy < m, < £ (Fig. 1). Here wy and ¢ are the energies of
the initial photon and electron, respectively. 'he back-scattered
photons with # =0 have the maximal energy (Fig. 2), and the
energy spectrum of the scattered photons has a sharp edge at the
maximal energy (Fig. 3).

The general idea is based on the following:

Pasitrons: 2010 11.23 | 08-37:58 - 11-34:01 | 2010.11.23
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# The maximal energy of the scattered photon ., is related w { IR . i : :
with the electron energy £ by the kinematics of Compton 700 —{"HIL L | R S———
scattering [13]: ; ' H : i
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Fig. 1. The Compion scatiering process. &, «yy, and o are the particles energies, and 300
I=T.
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BEPC II
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Fig. 2. The dependence of the scattered photon energy « on the angle ¢ between
the initial electron and the final photon in the Compton scattering process. The
initial electron and photon energies are iy =0.12 eV and &= 1770 MeV, respec-

tively, and o =m.

Positrons: 2010.11.23 | 06:32:58 -- 11:34:01 | 2010.11.23
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Fig. 4. The measured edge of the scattered photons energy spectrum. The line is
the fit result.
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