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Beam status
2021c Final goal

Beam e+ e- e+ e-
Energy 4.0 GeV 7.0 GeV 4.0 GeV 7.0 GeV
Bunch charge
1st , 2nd [nC] 3.0 , 2.5 2.0 , - 4.0, 4.0 4.0, 4.0
Normalized
emmittance
[mm-mrad]

120, 5
(Hor. , Ver. )

50-20, 50-20
(Hor. , Ver. )

100, 15
(Hor. , Ver. )

40, 20
(Hor. , Ver. )

Energy spread 0.16 % ? ? 0.16 % 0.07 %
Simultaneous
top-up 
injection

4+1 rings 
(LER, HER, DR, PF, PF-AR)

4+1 rings 
(LER, HER, DR, PF, PF-AR)
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Electron beam charge 2021c

RF Gun generation

Linac end
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Positron beam charge 2021c

Gun generation

Primary electron at target

Positron after target

Linac end positron

Electron

Positron
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Electron beam emittance 2021c

In upstream of Linac
10 to 20 mm-mrad

In BT line
Under 20 mm-mrad in good 
condition.
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Positron beam emittance 2021c

Primary electron beam

In BT line
After dumping positron beam Hor. 120 mm-mrad

Ver. 5 mm-mrad
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FC modulator improvement
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!yoke shape optimization
!Insulator improvement

Base 8Before Base 7

Y. Enomoto
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FC head improvement (2020c)
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Spike voltage
Reduce spike voltage
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caused by parasitic 
capacitance of 
transmission cable
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RC circuit

Set RC circuit to the FC modulator 
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Energy jitter of AT line (Thermionic gun injector line) cussed beam 
loss at J-arc

AT_J2 Energy

R0_32 Charge

A sector

DC gun

RF gun

RF gun

B sector

C sector 1 sector 2 sector 3 sector 4 sector 5 sector

Dumping 
Ring

FC
TargetR 

se
ct

or
(J

-a
rc

)

LAS
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t
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-300 kV
5 usec
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Modulator feed pulse HV.  

Flat pulse is necessary.

Normal usage
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t
V

-300 kV
5 usec

tR
F 

po
ew

r
4 usec

Modulator feed pulse HV.  

Flat pulse is necessary.

At injector, gun was 
connected.

Parallel connection
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t
V

-300 kV
5 usec

tR
F 

po
ew

r
4 usec

Modulator feed pulse HV.  

Flat pulse is necessary.

At injector, gun was 
connected.

Parallel connection

Pulse shape was broken !!

Modulator pulse timing 
jitter is 10 ns

Sensitive to timing jitter
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HV delay Energy
(AT_J2 Y)

AT_22 Y

HV delay 
1 step = 8.8 ns

2022/01/17 study 
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Normal pulse

A1_A klystron pulse

10 nsec timing jitter

• ��:2(369*� 10 nsec�*%08'(+*9$���
�"�:/4+,-5)��#��#����!��;
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Source of beam instability
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Conclusion 2021c
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Linac Upgrade 2022-2026
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C. Mitsuda

1st 2nd bunch�������
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PCB�%PFNLXPXM��
PFN

• *5�\47kV

• 65�3\0.0155μF
• ROLX,
• 23\10kg#�
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