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Overview of Capture linac

3 GeV 4.0 nC electron driver

19 mm W-Re rotating Target

37of L-Band SW (11cell APS) Linac

Chicane to remove electron

Booster :  L and S-Band TW Linac

ECS (Energy Compressor Section)

Parameter
Numb
er

Unit

Frequency 1300 MHz

Shunt Impedance 31.5 MΩ/m

Aperture (2a) 60 mm

Q Value 24970

Length 1.27 m

RF power 22.5 MW
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Transient property of SW cavity (Single cell model)
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Beam Loading Compensation
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Beam Loading Compensataion : Off  crest

Off crest acceleration with a phase 𝜃,

𝑉 𝑡 =
2 𝛽𝑃𝑟𝐿

1 + 𝛽
1 − 𝑒−

𝑡
𝑇 𝑒𝚤𝜔𝑡

−
𝐼𝑟𝐿

1+𝛽
1 − 𝑒−

𝑡−𝑡𝑏
𝑇 𝑒𝚤 𝜔𝑡+𝜃

The phase is varied over the pulse. The phase should  be 
controlled for the compensation.  

1st bunch
On crest BL Off crest BL

Off crest BL
with PM



RF input Phase Modulation





APS cavity

p/2 mode SW

𝑟𝑠ℎ = 31.5
𝑀Ω

𝑚
𝑄0 = 25000
𝛽 = 5.0

PRF=22.5 MW

Ib=2.0A



L i n a c T u n i n g



Beam profile at the capture linac

 Positrons and electrons are initially placed 

at cos(-p), Ez<0 phase. 

 Positrons moved to the acceleration phase 

by slippage. 

 Beamloading current is initially zero, and 

increased up to <2A. 

 GEANT for particle generation 

(Bremsstralung + pair-creation) , GPT for 

particle tracking in the capture linac, BL is 

evaluated by a C program. 

Positron
Electron

加速エネルギー 加速管の加速電圧

ビームの相対位相BL電流



Positron yield evaluation

Capture Linac Exit Chicane Exit

Booster Exit ECS Exit



Global phase modulation

10th Bunch 20th Bunch

 Beam loading current is average over 

the linac. 

We assume a global phase.  



Summary



T H A N K  Y O U !
A n y  Q u e s t i o n s ?


