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Outline

» Calibration of beam energy
» Properties of scattered photons

» Synchrotron radiation



Method of energy calibration

> Method: Compton back-scattering combining a bending magnet
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Compton back-scattering method used in BEPC
by measuring the energy of scattered photons

with accuracy is 2 x 10°.

https://doi.org/10.1016/j.nima.2011.08.050

The technique is “non-destructive”: ~10° Compton
scattered particles in one collision.


https://doi.org/10.1016/j.nima.2011.08.050
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Synchrotron radiation background
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Theory

» For a horizontally accelerated electron, per solid angle
d) = sindddde

J iIs polar angle;
@ Is azimuth angle

lz Acceleration direction
B

velocity direction
Figure 2.4: Synchrotron radiation cone of width ¢ = 1/y sweeping across an observation point O while the photon

source is moving from points A to B on the circular trajectory.



SR properties

« Bending radius
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Theory
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Theory
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Properties of scattered photons

cross-section
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angle[rad]
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Properties of scattered photons
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Figure. The computed spatial photons of Compton gamma-ray photons by a head-on a circularly polarized 532 nm

laser with an 120 GeV electron beam.



Compton photons

» Samples > Fit results
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Synchrotron radiation background
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Synchrotron radiation background

B : foq = 3000

REI#HE: N=242

24 % RE— R ISR flux: Nph = 4.6028e+07 [YFU/(#)- ZINE - L1 GeV)]

Detector acceptance angle = 2/y = 0.0085 mrad

|
Nph = 391238
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Synchrotron radiation flux
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