
  

SuperB positrons production LINAC

What is the effect of a TM020-2pi/3 3GHz 
cavity for the decceleration section,

before a L-Band LINAC (up to 250-300 
MeV) ?

J. Brossard 2012, may 22.



  

Part I :

Simulation using 1428 MHz 
“travelling wave, constant gradient” 

TM010-2pi/3 cavity mode
(1st cavity in decceleration mode)



  

E(e-)=1500 MeV
L_AMD=0.5 m  (Bmax=5T  Bcst=0.4T)
amd_50cm_sol30m_Ltot30.6m_Bzmax5T_50000p.dat
 → Effect of the “aperture radius” vale (r=15, 20 and 25 mm)

Cavity 1 Cavity 2 Cavity 3 Cavity 4
TWS_1428b.dat file TWS_1428b.dat file TWS_1428b.dat file TWS_1428b.dat file
freq=1.428 GHz freq=1.428 GHz freq=1.428 GHz freq=1.428 GHz
L_cav=6.1083 m L_cav=6.1083 m L_cav=6.1083 m L_cav=6.1083 m
Drift=0.19 m Drift=0.19 m Drift=0.19 m Drift=0.19 m
Eacc=??  Phase=?? Eacc=20MV/m  Phase=?? Eacc=20MV/m  Phase=?? Eacc=20MV/m  Phase=??
Zstop=6.61 m Zstop=12.91 m  Zstop=19.21 m  Zstop=25.51 m  

determine_length_TANK_TWS('TWS_1428b.dat',84)
 L_total = 0.43992
 L_coupler_in = 0.11499 m
 L_coupler_out = 0.11499 m
 L_middle = 0.20994
 Tank length = 6.1083 m



  

Bunch length is minimized around phase(1)=250°

Bunch length is minimized around Eacc=9MV/m                Drift after cav 1 = 0.19 m

Aper=15 mm
Aper=20 mm
Aper=25 mm

E(e-)=1500 MeV

10 000 e+

50 000 points for Bz

Search for “optimum” 
- phase cavities values
- gradient 1st cavity value
- 10 000 e+ used only (for speed computation)



  

Cav 2  Eacc fixed 20 MV/m  phase =220° 

ZSTOP=12.91 m

Cav 3  Eacc fixed 20 MV/m  phase =220° 

ZSTOP=19.21 m

Cav 4  Eacc fixed 20 MV/m  phase =220° 

ZSTOP=25.51 m

Aper=15 mm
Aper=20 mm
Aper=25 mm

10 000 e+

E(e-)=1500 MeV 50 000 points for Bz



  

ASTRA computation performed using 50 000 e+ (↔ 12 724 impinging e- at 1500 MeV)

Yield = 5464/(50 000*50 000/196 467)*100=  43%

Aper=15 mm
Aper=20 mm
Aper=25 mm

50 000 points for BzE(e-)=1500 MeV

50 000 e+



  

ASTRA computation performed using 50 000 e+ (↔ 12 724 impinging e- at 1500 MeV)

Yield =9993/(50 000*50 000/196 467)*100= 79%

Aper=15 mm
Aper=20 mm
Aper=25 mm

50 000 points for BzE(e-)=1500 MeV

50 000 e+



  

ASTRA computation performed using 50 000 e+ (↔ 12 724 impinging e- at 1500 MeV)

Yield =14 568/(50 000*50 000/196 467)*100=  114%

Aper=15 mm
Aper=20 mm
Aper=25 mm

50 000 points for BzE(e-)=1500 MeV

50 000 e+



  

Part II :

Simulation using 3GHz 
“travelling wave, constant gradient” 

TM020-2pi/3 cavity mode
(1st cavity in decceleration mode)



  

E(e-)=1500 MeV
L_AMD=0.5 m  (Bmax=5T  Bcst=0.4T)
amd_50cm_sol30m_Ltot30.6m_Bzmax5T_50000p.dat
 → Effect of the “aperture radius” vale (r=15, 20 and 25 mm)

Cavity 1 Cavity 2 Cavity 3 Cavity 4
TWS_3_ENM.dat file TWS_1428b.dat file TWS_1428b.dat file TWS_1428b.dat file
freq=3GHz freq=1.428 GHz freq=1.428 GHz freq=1.428 GHz
L_cav=2.9855 m L_cav=6.1083 m L_cav=6.1083 m L_cav=6.1083 m
Drift=0.19 m Drift=0.19 m Drift=0.19 m Drift=0.19 m
Eacc=??  Phase=?? Eacc=20MV/m  Phase=?? Eacc=20MV/m  Phase=?? Eacc=20MV/m  Phase=??
Zstop=3.49 m Zstop=9.79 m  Zstop=16.09 m  Zstop= 22.39m  

determine_length_TANK_TWS('Ez_acc_files/TWS_chpE_3GHz_TM020.dat',84)
 L_total = 0.2882
 L_coupler_in = 0.09415 m
 L_coupler_out = 0.09415 m
 L_middle = 0.0999
 Tank length = 2.9855 m

determine_length_TANK_TWS('TWS_1428b.dat',84)
 L_total = 0.43992
 L_coupler_in = 0.11499 m
 L_coupler_out = 0.11499 m
 L_middle = 0.20994
 Tank length = 6.1083 m



  

Bunch length is minimized around phase(1)=250°

Bunch length is minimized around Eacc=10MV/m                Drift after cav 1 = 0.19 m

Aper=15 mm
Aper=20 mm
Aper=25 mm

E(e-)=1500 MeV

10 000 e+

50 000 points for Bz

Search for “optimum” 
- phase cavities values
- gradient 1st cavity value
- 10 000 e+ used only (for speed computation)



  

Cav 2  Eacc fixed 20 MV/m  phase =0° 

ZSTOP=9.79 m

Cav 3  Eacc fixed 20 MV/m  phase =0° 

ZSTOP=16.09 m

Cav 4  Eacc fixed 20 MV/m  phase =0° 

ZSTOP=22.39 m

Aper=15 mm
Aper=20 mm
Aper=25 mm

10 000 e+

E(e-)=1500 MeV 50 000 points for Bz



  

ASTRA computation performed using 50 000 e+ (↔ 12 724 impinging e- at 1500 MeV)

Yield = 4717/(50 000*50 000/196 467)*100=  37%

Aper=15 mm
Aper=20 mm
Aper=25 mm

50 000 points for BzE(e-)=1500 MeV

50 000 e+

Reference particle is outside 
the principal bunch !!



  

ASTRA computation performed using 50 000 e+ (↔ 12 724 impinging e- at 1500 MeV)

Yield =8558/(50 000*50 000/196 467)*100= 67%

Aper=15 mm
Aper=20 mm
Aper=25 mm

50 000 points for BzE(e-)=1500 MeV

50 000 e+

Reference particle is outside 
the principal bunch !!



  

ASTRA computation performed using 50 000 e+ (↔ 12 724 impinging e- at 1500 MeV)

    Yield =12 374/(50 000*50 000/196 467)*100=  97%

Aper=15 mm
Aper=20 mm
Aper=25 mm

50 000 points for BzE(e-)=1500 MeV

50 000 e+

Reference particle is outside 
the principal bunch !!



  

2nd solution--> 85% of the Yield given by 1st solution
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