
Buncher developments

• Previous buncher: two β =1 five-cell SW buncher
• A new TW taper-β buncher is initiated:
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Phase-space using TW buncher
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Beam envelope using TW buncher



Summary for TW buncher

• We initiated a TW L-band buncher: β=0.75 5-cell 
cavities and β=1.0 41-cell cavities (note number of 
cells is arbitrary).

• Energy is 40 MeV; energy spread: 83 keV (FWHM) 
and 0.6 MeV (full width).

• Bunch length: 20 ps (FWHM) and 53 ps (full width) 
• Input bunch charge at the gun is 6.4 nC, output 

charge with window (0.6 MeV x 42 ps) at 40 MeV 
is 6.1 nC.      

• Normalized rms emittance 32 μm. 
• Need RF structure expert to define more accurate 

structures for the buncher. 



Comparisons between β=1 SW buncher 
and taper-β TW buncher



Phase and energy spectrum

New: TW buncher New: TW buncher

Phase 
spectrum

Energy 
spectrum

P
ar

tic
le

 n
um

be
r

Phase spread (deg in L-band) Particle number

E
ne

rg
y 

sh
ift

 to
 c

en
te

r 
en

er
gy

 Δ
E

 (k
eV

)
20 ps

long tails

20 ps

107 ps

53 ps

Old: SW buncher Old: SW buncher

Phase 
spectrum

Energy 
spectrum



0
5

10
15
20
25
30
35
40
45

-20 0 20 40 60 80 100 120 140 160 180 200

Particles longitudinal position (ps) 

Be
am

 e
ne

rg
y 

(M
eV

) SW buncher
TW buncherWindow: 42ps x 0.6MeV

Energy - phase



Comparisons (cont’)
• Parameters comparison at 40 MeV

SW buncher TW buncher
Bunch length 20 ps (FWHM)                  20 ps (FWHM)

106 ps (FW)                      53 ps (FW)
Energy spread 83 keV (FWHM)                83 keV (FWHM)

>1.5 MeV (FW)                0.6 MeV (FW) 
Norm. Emit. 42 μm (rms)                     32 μm (rms)
Charge @gun                                6.4 nC                  6.4 nC
Charge @40MeV within window   4.4 nC 6.1 nC
(window: 42 ps x 0.6 MeV)

• All parameters in TW buncher are better than in 
SW, especially TW buncher has an extremely 
high bunching efficiency. 


