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Thomson Scattering

« Thomson Scattering

— Interaction between photon and R R 4
electron X Y Laser pulse
— Photon energy«electron energy (MeV) _—~ X/ ‘g™ -
 Features Electron X-ray
— Short pulse, high brightness, quasi oy
monochromatic, wavelength
continuously tunable(keV~MeV),
polarization controllable. do _, 1-p? E sin’0cos’f
— =T - .
 Application prospects dQ °(1-BcosB)* | y*(1-Bcosd)’ -
— Life Science, biophy.sics., nuclear 8 £r¥(£r¥§j
physics, X-ray polarization detector E - S
4meCT E  y¥ e - 2

calibration and so on. B

o
-I
5
b =
#Eip
-
2E

J. Yang et al., Nucl. Instr. and Meth. A, 428, pp. 556, 1999.
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Tsinghua Thomson Scattering X-ray Source
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Parameters : Quarter-wave plate I
Photon energy/ keV ~50 : :
I |
Electron energy/ MeV ~ 46.7 I |
! :
Laser wavelength/ nm 800 : I
1 2
Count/per pulse ~107 ' N e > o B
| _ _ _ Parabolicmirrors 1 . . RN

Y. Du et al., Nucl. Instr. Meth. A 637, S168 (2011).
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Polarization Measurement
Scattered photon

Polarization measurement methods
— Photoelectric effect: Soft X-ray
— Compton scattering effect: Hard X-ray or Gamma ray

Klein-Nishina formula
[ Image Plate

—=r(1-sin“Bcos

dsl

2 P2 i
5 _ 2. Sinzqcosf+asm f) “
adw a-+1 ol
The cross section distribution is depended on factor a
a: the ratio of £lx . £ly

The distribution of scattered photons in space—X-ray
polarization - -
0=90°

Incident X-ray

0.4

arXiv:1408.5899v1
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Experiment Design

Infrared Laser
Coil 2 Chicane Faéaday
up
Coil 1 === T T A e
Target for
—— e - e = = = = e e e — — — P [R— Polarization
E Measurement
RF Gun Buncher 3m S-band Linac Triplet 1 Triplet 2 Interaction Deflecting Dipole Ti Window

Chamber Cavity (Exit of X-rays)

Absorption / Compton scattering cross section

Photon energy Material Absorption (cm?2/g) Compton scattering (cm?/g)
PE 0.0089 0.1880 "*
———— C 0.0104 0.1630
I_50keV._I
Al 0.1720 0.1500
Fe 1.7000 0.1360
PE 0.0489 0.1930
C 0.0571 0.1650
30keV
A 0.8720 01400 Size: radius1.5-cm, height 6-cm
Fe 7.7600 0.1290
Aluminum Ring: Inner radlus 12 5-
PE 1.7800 0.1670
cm, outer radius 5- -cm, thlckness 0.5;
C 2.0800 0.1350 v ; ,.
10keV cm ks ‘b;_..ﬁ_‘ \ 3 _ \u_i
Al 25.6000 0.1060 -
Record scattered photons with
Fe 169.0000 0.0854

imaae plate
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Simulation & Experiment

z-direction
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z-direction

h o w4 /2 3mw/4 T 5mw/4 3w/2 7w/4 21T
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5" Circle osl
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| P=0  3°
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Experiment Results
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Dotted line: Polarization
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