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CAPTURE SECTION 

SHB  L ‐  0.8 GeV  5.7 GeV  0.1GeV  0.8 GeV 

e‐ DR 

e+ DR 

A  B  D C 

> 7 GeV e+ 

> 4 GeV e‐ 

PS 

Injector RF Layout 

GUN 

(Boni, Guiducci, Seeman) 

Turned down to 2.7 GeV 

AMD or QWT electron beam 

W
 Target 

AMD effect : the positron emiSance is  
described by an ellipse with large radial  
dimension and small transverse momentum 
easier to transport 

Parmela (Freddy) 
Geant4 



                    

                      Needed injec/on rate 
•  N = 6 x 1010 
•  n = 1600 
•  Life/me = 5 min 
•  dN/dt = 1600x6x1010/(5x60) = 3.2x1011/s 
We will used the SLAC Gun, from pep (polarized e‐) 
•  10 nC ≈ 6.25 x 1010 e‐ 
•  Inject each beam at 25 Hz  

•  Inject, say, 5 bunches per pulse 

50% (pessimis/c case) 

 25x 5x 6.25 x 1010 x α x Yieldtarget x Transtarget‐catpure Transcapture‐DR 

Yieldtargetx Transtarget‐capture  ~ 20% 

For safety reason let say 
40% (pessimis/c case) 



                    

                      One world on simula/on 
•  Geant4 based  

–  Produc/on of the positron polarized or not 
•  Total Power deposited 
•  Sliced for PEDD calcula/on 

–  Capture sec/on 
•  AMD & QWT (Analy/c form)  

–  transform large momentum into smaller one 

•  First cell of the accelera/on (Map field E, B)  
–  Described by SuperFish file 

–  Root Ouput file 

For CPU /me problem only 1 cell considered 
1 cavi/es = 4 cell (18 MV/m) ~ 56 cm 



                    

                      Yields Studies 

Seems to have a reasonable yield > 300 MeV 
What about the capture ? 



                    

                      Analy/c simula/on from Alessandro 



                    

                      Results 

E(MeV)    Yield (%) [geant4] 
@ exit target 

Yield (%) [geant4] 
 @ exit AMD 

  Yield(%)  
   @ aoer 40 m 

200 (t=0.76 cm)  55.6  12.1 
AMD:  6T, 50cm 

4.48  
(G4 11. aoer 1 cell) 

300 (t=0.88 cm)  86.3  17.6 
AMD : 4T, 30cm 

6.3 
 (G4 15. aoer 1 cell) 

500 (t=1 cm)  142.5  28.2 
AMD 2T, 30 cm 

9.7 
(G4 22. aoer 1 cell) 

1 cavi/es = 4 cell (18 MV/m) ~ 56 cm 



                    

                      Conclusion   
•  It seems that we can achieved the positron yield requirements @ 

SuperB running at lower energies  
–  Actual baseline > 2GeV our proposi/on around 500 MeV 
–  Without recircula/on line 

–  Less expensive 
•  Study thermal dissipa/on   

•  No problem concerning the PEDD constraints  (35 J/g) 
–  In the worst case at 500 MeV we have 1.1 J/g  

•  Icing on the cake (Cerise sur le gateau): 
–  We have  polariza/on for FREE. Need to run at lower energies  

–  Need to assure the polariza/on at the IP 
•  Need to understand the difference between Parmela – Geant4 



                    

                      Backup slide – Polariza/on  

50 MeV  80 MeV 


