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The next generation ERL light sources
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Development of a 500kV photocathode gun at JAEA
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HV conditioning of a segmented ceramics insulator

R. Nagai et al., RSI 81, 033304 (2010).
N. Nishimori et al., PRSTAB 17, 053401 (2014).

A segmented ceramics help avoid discharge caused by field emission from a central stem electrode.
Acceleration gap length was optimized for 500 kV operation.
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500keV beam generation

N. Nishimori et al., APL 102, 234103 (2013)
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Gun assembly at cERL

v" Oct. 2012 Transport of gun from JAEA to cERL at KEK

v' Jun. 2013 Injector commissioning 5MeV-0.3uA

v' Mar. 2014 ERL loop commissioning 20MeV-4.5uA

v' Mar. 2015 Laser Compton Scattering (LCS) 20MeV-80uA

Gun voltage is limited to 390kV at cERL.
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Why 390kV operation ? (Exp. with insulator only)
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High voltage conditioning with cathode electrode
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Gun operational time ..

N. Nishimori ERL15 at Stony Brook University
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Gun operational status for two weeks

Cathode voltage Stable operation
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Beam current (pA)
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Gun operational status during LCS experiment
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QE during LCS experiment

Beam Rep. Ra

Faraday Cup Display

te 5 Hz

2015/06,/02 13:08:35

Laser

PD (for Small PDWEI)‘Laser PD (for Large Power)

Gun FCMain Dump|Circ FC|Diag F|Diag Dunp

Laser PD (for Small Power)

FKILAE  1.46E-6 sec E-s&m  1.561E-2 A KRR
MLASe  7.807E-1V pigEE  1.14E-7 A KRS
CWEFE  6.924E-2V Cw=iE  5.206E0 uA CW=EE

Gun FC
1E-6 sec E-J&®  7.832E-5 A
3.916E-3 V PigER  3.916E-10 A
1.639E4V cw=sE 1.232E-2 uA

RESISTANCE |50 REPRATE 5 LASER OFFSET 9. 120
3 =

0.8+

0.6
2

3
£0.44

0.2

T T T T T T T T T T T 1
B B85 1 1.5 2 2.5 3 35 4 45 b BH G
Time[us]

RESISTANCE |50 REPRATE 5 LASER OFFSET 0. 000

0. 00855
0. 004

0. 002

-0.005

i}

Voltage[V]

LS AR RN S A AR R AAASS inAd A S AL MBS RARAR]
=3=2,b6-2-1.6-1-858 @b 1 1.5 2 2.5 3-3.5 4
Time[us]

12

1 1 1
[ B
4
E
I_I2 L
i
=

laser position

10

Fl
0 O i
2
<t u-
1 1 1 1 1 [:l
-2 0 2 4 E

xpos [mm]

14

Quantum efficiency (%)

1/e life=9,200 hours

Jan.
2015

Feb.

Mar.

Apr. May

Charge extraced (C)



June 9, 2015 N. Nishimori ERL15 at Stony Brook University

FEL appliCatiOn T. Miyajima et al., Proc. of FEL2014
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A Plan to 500kV operation
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* Prepared an additional ceramics

 Install the ceramics in July 2015

« Perform HV test without cathode electrode
 Install an additional stem rod in Sep. 2015
* Perform HV test with cathode electrode

« Perform beam generation in Nov. 2015
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Summary

Results at JAEA
v'Generated 500keV electron beam from a photo-gun with current up to 1.8mA

Results at cERL
v Provided 390keV beam stably for 1200 hours
v 1/e life of GaAs cathode is 9200 hours long enough for commissioning

Future work
O Install additional ceramic insulator for 500 kV operation at the cERL
O Develop a photocathode appropriate for high current operation



