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Classical Coherent electron Cooling scheme 
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Amplifier	of	the	e-beam	modula3on	in	an	
FEL	with	gain	GFEL~102	
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Dispersion	At a half of plasma oscillation	

Debye radii	

€ 

RD⊥ >> RD //

€ 

ωp = 4πnee
2 /γ ome

Density	

€ 

ω pt

  

€ 

λ fel = λw 1+
 a w
2( ) /2γ o

2

  

€ 

 
a w = e

 
A w /mc2

€ 

Eo = 2Goγ o
e

βε⊥n

€ 

X = q/ e ≅ Z(1− cosϕ1) ~ Z



Our PoP is based on an economic version of CeC:  
it limits strength of the wiggler aw to about 0.5 

but it is very cost effective 

GENESIS parallel computation 
of electron beam bunching in 
free electron laser (FEL) 
shows amplification of 
modulator signal.  

VORPAL prediction of the 
coherent kicker electric field  
E 

k due to e-density 
perturbation from modulator, 
amplified in the FEL. 

VORPAL 3D δf PIC computation of 
e- density perturbation near Au+79 

ion (green) vs. idealized theory 
(blue).  On Cray XE6 cluster at 
NERSC. 

Bunching 
computed from 
charge density 
perturbation & 
entered into 
GENESIS FEL 
simulation. GENESIS output 

converted into 
VORPAL-compatible 
input. 

Param.’s from 40 GeV proof-of-principle exp. at BNL 

Simula1ons	by	Tech-X	
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Coherent	electron	Cooling	PoP	

Loca3on	–	RHIC	02:00	Region	
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Coherent	electron	Cooling	PoP	

CeC Proof-of-Principle Experiment  



Bunching 
RF cavities 

Low energy transport 
beam-line 

with 5 solenoids 

Dog-leg: 
3 dipoles  
6 quads 

20 MeV  
SRF linac 

Low power 
Beam dump 

SRF photo-gun 
and cathode 
manipulation 

system  

CeC modulator 
4 quads 

Common section with RHIC 

CeC “kicker” 
4 quads 

High power 
beam dump 

2 dipoles 
4 quads 

The CeC system 

CeC FEL amplifier 
3 helical wigglers 



Panoramic views 

From inside RHIC ring	

From outside RHIC ring	



Panoramic views 


