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Spin dynamics at SuperB 
•  The electron 

beam LER 
(E=4.18 GeV) is 
polarized  

•  The Compton 
Backscattering 
(CBS) technique 
could be used to 
measure both: 
Longitudinal 
Polarization and 
Energy   
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CBS kinematics (2 body) 
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Main Characteristics of the CBS 
beam 

•  The energy spectrum follow the Klein-Nishina 
differential cross section 

•  The Compton Edge identify the kinematical 
case of a head-on collision (ψ=π) and 
backward (θ=0) scattering 

•  In this condition is not possible transfer 
angular momentum between incoming 
polarized photon and outgoing electron i.e. 
the outgoing photon has the same polarization 
of the incoming one  
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Graal γ beam characteristics 

Tilton 19 august 2002 GRC 2002 Dario Moricciani 



Polarization Measurement 
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Polarization observables of  γe   γe 

This is the 
variable which 
we have to 
measure ! 
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E(θ) asymmetry for the CBS 

The longitudinal polarization of the electron beam is 
given by: 

     Plong = 
 

N3/2 – N1/2 

N3/2 + N1/2 
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Energy measurements 
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The Compton Edge is also useful 
for measure the LER beam energy  
•  Measuring ωmax we know the energy of the 

energy of the beam E0 = γme 

•  We can measure the γ-ray ωmax by high 
resolution detector like Ge or 

•  We can measure the recoil electron energy 
Erec=E0-ωmax using the same magnet of 
SuperB like magnetic spectrometer 
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VEPP-4M Performance 
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λo = 10 µm 



Graal Performance  
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ωmax 
4 γ2 ω0 

1 + 4 γ  
ω0 
me 

= 

β2 = (1-1/γ2) 
Δβ/β ≤ 1.6x10-14 

Eo= 6.03 GeV 
ΔE/E = 1.4 x 10-6 

 
ΔE = 8.4 keV 



SuperB case 
•  CO2 laser will produce a Compton Edge of 

31.1 MeV, could be a problem for absolute 
energy calibration 

•  We can use the M1 level of 12C at 15.1 MeV. 
This level could be excited only by using 
a linear polarized photon 

•  In this case we need a laser with λ0 ≥ 21.9 
µm 
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Terahertz Laser R&D 
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21.9 µm 



R&D from 2004 à … 
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•  An external CO2 pulsed 
laser is always needed 

•  This laser with two NL 
optical system could 
provide the energy 
measurements for both 
LER and HER rings 

	  	  

Application 
 
Explosive Detection 
Bio Agent 
Mail Inspection 
Identify of Pharmaceutical Drugs 



Conclusion 
•  Polarization and Energy measurements seems 

feasible with “standard” technique 
•  Accuracy and systematic (misalignment, 

laser line, electron beam emittance, etc) are 
under study  

•  Cost of the overall system needs also to be 
valuated 

•  …	  

•  Thank you for the attention 
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