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A.  新フォトカソード :可視光カソード試運転
New Photocathode Development
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B.  大強度高品質電子源開発
Development of High Brightness Electron Source
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C.  高圧 DC Gun開発と入射部超伝導空洞開発

C-1. 直流高電圧要素開発
Development of Advanced High-Voltage DC System
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C-2.  直流高圧電子源開発
Development of High-Voltage DC Electron Guns
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C-3.  直流高圧電子源と組み合わせて使用する CW超伝導加速空洞の研究開発
Development of CW Superconducting Accelerator Cavity used with DC High 

Voltage Electron Gun
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D.  パルスレーザー蓄積装置開発
Development of Compact Laser Super-Cavity for High Flux X-ray
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E. パルス超伝導加速空洞技術の開発
Development of superconducting cavity for pulsed operation
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2013 3
17 18 X

40MeV 248 55pC/
X 43 μm Y 55 μm

15.4 μJ 80 μm
X 10 photons/bunch 1 ms 5 Hz

8 × 106 photons/sec 1.3 × 1010 1/1600
19 MCP

MCP X 248 /train 451 photons/train
1.8 photons/bunch 1.5 × 106 photons/sec
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16 4
4

17 MCP X Laser power 70000 ADC
ON 2000 ADC OFF ON MCP
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Cluster size <=2
2000 (-100) trains 
(SOI bad data ~ 5% )

[w. collision]  
- [w./o. collision]

BGD

~ 28 keV

18 SOI X X 28 keV

19 SX MCP MCP
X 248 /train 451 photons/train 1.8 photons/bunch
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F.  CW超伝導加速空洞技術の開発
Development of Superconducting Accelerating Cavity for CW Operation

X CW
X CW

2K 14 MV/m
CW

X X
X

CW
CW

CW

CW
1

1 CW 3 MV 22 MV
25 MeV

2 CW 300 kW CW
3 MV CW 22 MV

1.3 GHz 100 mA
2 1.3 GHz
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9 2
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CW 1.3 GHz 3
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48

5 28 MV/m
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4.2.1  

13 2

0.3 mm

4.2.2  
14 2 MHz
15

1.3 GHz
2K 1 m 2 2.5 mm

660 kHz

13

0.3 mm
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4.2.3  
PLL

16 34.5 Hz 45.2 Hz 49.3 Hz
7 Hz 1

1

15
2 2.5 mm 500 KHz

500V
1 kHz

14
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4.2.4  
2

PIN NaI 16 MV/m
16.7 MV/m 10 MV/m

14 MV/m
2 17 18

17 9 Q-E 15 MV/m
10 MV/m

X

16 PLL open 7 Hz
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4.2.5  22 MV
1

14 MV/m 14.5 MV 2 22 MV

20 kW

2 K 50 W 47 W
0.3 mm

7 Hz 2 K
11 W

CW

18 9
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3 MV 22 MV
2013 2 19

2
2 3 3 MV 100 mA 300 kW

6 1 50 kW
40 MV/m 15 MV/m

1 22 MV

Cavity A Cavity B

1300 MHz
R/Q 900
Esp/Eacc 3.0

16 MV/m 16.7 MV/m
14.5 MV/m 14 MV/m

Q 7.2E+09 5.6E+09
Q 1.16E+10 1.08E+10
Static loss 11 watts

motor 1299.766 – 1300.345 MHz 1299.759 – 1300.393 MHz
piezo 1 kHz 1 kHz

34.5 Hz, 45.2 Hz, 49.3 Hz, 98.5 Hz
Q 1.5 – 5.3 E+07 0.87 – 3.3 E+07

10 kW 15 kW
4612 mm

0.3 mm 
7E-07 Pa

19 3 2
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2
20

21 15 MV/m
CW 8.1 MV.m CW Q

22
23

2 K
2

2 3
1 2 2

2 K
15 MV/m

2 K
3 MV

20 2

21 15 MV/m CW
8.1 MV/m
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23

22 3 Q
1 3

2 3 MV

Cavity 1 Cavity 2 Cavity 3

1300 MHz
R/Q 204
Esp/Eacc 2.25

6.5 MV/m 7.5 MV/m 7.5 MV/m

15 MV/m 15 MV/m 15 MV/m
8 MV/m 8 MV/m 8 MV/m

Q 8 MV/m 1E+09 1E+09 1E+09
Static loss 12     watts

1299.924 MHz 1299.655 MHz 1299.629 MHz
1 MHz/mm 1 MHz/mm 1 MHz/mm

Piezo 2 kHz 2 kHz 2 kHz
2 Q 2.40 & 2.39 E+06 0.95 & 1.20 E+06 0.94 & 1.28 E+06
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X 1.3 GHz
CW

1 300 kW
2 3 MV 100 mA
3 22 MV

1 49.5 kV 9.75 A 305 kW
63% 2 3 MV

190 kW 22 MV 2 20 kW
3 MV 2

3 MV 2 3
2 6 1 MW

40 kW CW
8 MV/m CW

5 MV
3 22 MV

20 kW
KEK

2 K
2 16 MV 17 MV

CW 14.2 MV 13.5 MV 28 MV
15 kW CW

7 Hz

Enrico Cenni
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G.  X線検出装置開発
Development of X-ray detectors

X X
X 2012 SOI

X LUCX X

X SOI
SOI

INTPIX4 FZ-SOI
INTPIX5 INTPIX4 INTPIX5 1

A  INTPIX4
INTPIX4

440 ns/pixel 1 200 ms PC
5 Hz

DAQ
SEABAS1 SEABAS2 1

INTPIX4 13
1 15 ms 60 Hz

60 Hz
20 Hz 20 Hz X

5 Hz

1

INTPIX4 INTPIX5
mm2 15.5 × 10.3 18.3 × 12.2
mm2 17 × 17 12 × 12 

43 130
mm2 14.1 × 8.7 16.9 × 10.8

1 13 1 11
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B  FZ-SOI INTPIX5
CZ-SOI 700Ohm-cm INTPIX5

FZ-SOI 7kOhm-cm INTPIX5
CZ-INTPIX5 260 um 300 V

100V
FZ-INTPIX5

170 V 500 um
KEK-PF X 16 keV

X 2 FZ CZ
2

16 um  31.25 LP/mm CTF contrast transfer function  25-35%
FZ X

1 INTPIX4 SEABAS2 DAQ

2 FZ-INTPIX5 X
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LUCX X SOI
LUCX X

A  INTPIX4 LUCX X X
9 keV 3 Hz

X 3 X 3
INTPIX4 X 6000/collision

X
X

SOI X
X ADC ADU X

4 12000 collision X SOI 13

3 256 × 256 788 X 3 × 3
BGD
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B  X
INTPIX4 INTPIX5 X

X 28keV X
STF X

X SOI-X

 
KEK:

5 X GEM SOI-X X GEM

X SOI-X
X

1.5 cm
X

X X

4 X 12000 collision
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H.  X線測定および利用研究
X-ray Measurement and Its Application Researches

X
X

STF KEK LUCX
X X

X

KEK STF LUCX X
STF

MCP Micro-Channel Plate X LUCX
X X X

STF X
LUCX

150 9 keV X

STF X
MCP STF

X MCP 1  

1 STF MCP
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6 m
MCP

2 A
B

2 MCP BPM BPM
MCP

2 A 1 1

ADC Count 1Count X 1Count
X

X

360 X
STF 3

2 MCP  A   B

A B

3 STF 
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3 ON OFF
X 0

1 360 276
764Count X 85

1/2
X 3

X

X

KEK LUCX X
2

4 4 20 7.5

3.6Cell RF 3 m 12Cell
600 X 12 10

X STF LUCX
5

4 LUCX 4
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180 X
6

 B  
B  

95 μm 80 μm
X
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7 MCP
0

1 1 23 MeV
1064 nm 7.5 X 9 keV

MCP 9 keV
X 28 keV

5 1500 photons 7.4 × 105 photons/sec
8.25 × 106 photons/sec 1

9 keV MCP Ni K-edge
5 X

KEK SOI
9 keV X

MCP

0

500

1000

1500

2000

2500

3000

0 1000 2000 3000 4000 5000 6000 7000

M
C

P 
Si

gn
al

 [C
ou

nt
]

Stored Power [Count]

y = a + b x
ErrorValue

7.30661371.5a
0.00218250.2175b

NA2786.3Chisq
NA0.9995R

7 MCP

8 9 keV X X

 A   B   C  
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X 9 keV X
X

9 keV X 9
9 keV

15 keV X
X

KEK STF LUCX
X STF MCP

X
X

X X
LUCX

X
10 X X

X
X 15 keV X X

X
X X X

9 9 keV 15 keV

A  9 keV X B  15keV X
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I.  電子ビーム・レーザー衝突技術の開発（システム統合化）と
プロジェクトの総合的推進

Development of Technique for Collision between Electron and Laser Beams and 
Project System Integration

X 24

LUCX X 2 × 105 photons/sec 108 photons/sec
Burst Amplifi cation

15 4
100 1000

24 LUCX X 108 photons/sec
X 6.4 × 106 photons/sec

STF 24
X 28 keV X

X X
X

X

X

X 2012 3
1 m 162,500 bunches/pulse 2013 3 28 keV X
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2011
 ICS  X  LUCX  

2012 X 1 LUCX

3.6 Cell RF
12 Cell

3.6 Cell RF
3 RF 1 1.6 Cell

1.6 Cell 5.5 MeV
3.6 Cell 10 MeV 3.6 

Cell RF 2 3.6 
Cell RF 9.6 MeV

236 pC/pulse ICS X
8.5 MeV 30 MeV

ICS X 1

1 LUCX
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CT Current Transformer OTR Q

ICS X

3 150
3 150

1 ICS

Energy 23 MeV

Bunch charge 0.9 nC 

Number of bunches 150

Beam size at the collision point 1σ） 85 μm H  × 95 μm V  

Bunch length FWHM 15 ps

Bunch spacing 2.8 ns

Energy spread 0.12%

Energy difference 0.06% rms

Normalized rms Emittance 10π mmmrad H
7π mmmrad V

2 3.6 cell RF Gun

3 150
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RF RF
2008 X 108 photons/sec X 4

10 20 X
X

10 GW/cm2

2
2

2 4 4

4
4

7.56 m 357 MHz 9

7.5
4

4 4 4

4 2
3.75

1890 mm
4

X-ray

Electron
Laser

4 4
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Sagittal Vertical  25 mm Tangential Horizontal  54 mm
 STF  

4

LUCX S-band ICS
LUCX 2.8 ns

150 420 ns
 

2.8 ns

5

ICS X

1 mm

100% 4
5

ICS

EOM Electro-Optic Modulator

5
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4

TEM00

PDH Pound-Drever-Hall
EOM

De-modulation
6

100% 15%rms ICS

2 ICS
Finesse

Q Finesse
0.3 mJ/pulse

Finesse 5 mJ/pulse

1 2 ICS X
ICS X

MCP Micro-Channel Plate  SOI
ICS X 7

2 ICS

Energy 1.17eV 1064 nm

Repetition 357 MHz 2.8 ns

Intensity 0.3 mJ/pulse 

Waist size 1σ 89 mm × 85 mm  

Pulse length 7 ps

Finesse 335.43

6
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ICS X Be
X 20 mm

2.7 m SOI

SOI
MCP

SOI
14.1 mm × 8.7 mm MCP 30 mm

1 2 ICS X
7.5

CAIN Conglomérat d'ABEL et d'Interactions Non-linéaires ICS X
X 3

X 1 12.5 Hz Flux SOI
X Flux 9 keV

X Be 500 mm 1 300 K
0.7 SOI X

X 2 2 × 105 photons/sec/
total band 40 ICS X
X RF

MCP MCP

X 9 keV MCP MCP
ICS X

3 ICS X

Maximum Energy 9 keV

Bandwidth in Pb collimator 8%

Photon fl ux total band 8.2 × 106 photons/sec

Photon fl ux @ SOI sensor 7015 photons/train

7 X  
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1 2
MCP X

8 MCP X

SOI ICS X
SOI SOI 2

 KEK
pn

SN 17 mm × 17 mm
832 × 512 43 SOI SOI

200 mm 9 keV X 87
SOI ICS X 9 keV ICS X

1 MeV

SN ICS X MCP 1 1
SN SOI 20 1

SOI 9 keV X ICS X
X 4750 photons/train 87%

5460 photons/train SOI 4 CAIN

4 X 8

X 1
107 photons/sec

ICS X
SOI X 9

4 ICS X

SOI Sensor Measurement

X-ray fl ux on SOI sensor 5460 photons/train

X-ray fl ux total band 6.38 × 106 photons/sec

CAIN Calculation

X-ray fl ux on SOI sensor 7015 photons/train

X-ray fl ux total band 8.2 × 106 photons/sec

8 MCP
X
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8

SOI ICS X
SN

MCP
1

10000Shot

ICS X

LUCX S-band ICS X
3.6Cell RF 12Cell

0.06%
RF

ICS X
4

Finesse

10 20
ICS X 6.38 × 106 photons/sec X 20

X
SOI ICS X SOI

SN X

X

ICS X
1Shot X X

X

9 SOI
X
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ICS X

10 2012 9 STF X
X

Beam Dump

X-ray Detector

RF Gun Laser

10 STF X 3D

11 1 ms Flat Beam 162500 bunches/pulse Bunch Charge 30 50pC 2 9 
cell 40 MeV 7.5 mA
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10 STF 3D

2012 3 L-band 1 ms 162500 bunches/
pulse 40 pC

ICS X
1 mm Be 99.99% X

5 mm X 30% X
10 mm

15 50 mm

12 4
MCP X 20 2

13 4
80 mm
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12 2 10 mm

4

2012 9 10

12
PHD KEK 2013 3

4
14 X

3 X MCP

14 ICS X
ICS X

15 43 mm rms 53 mm rms
15.4 mJ 80 mm rms

2.7 kW
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16 SOI CAIN
28 keV X 3 29

16

2008 X
30 mm 10 ps 60 mm 20 ps

1 ps mm X

X
X
10 mm

ICS X

Cluster size <=2
2000 (-100) trains 
(SOI bad data ~ 5% )

[w. collision]  
- [w./o. collision]

BGD

~ 28 keV

0

0.2

0.4

0.6

0.8

1

0 5 10 15 20 25 30 35 40

Expected X-ray Spectrum by CAIN

X-
ra

y 
in

te
ns

ity
 [a

.u
.]

Energy [keV]

~ 28 keV

BG subtracted X-ray spectrum

16 ICS X SOI X
X 106 photons/sec 10000 1
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4 LUCX X STF 109 1010 ICS 
X 3D-4

X
LUCX

1000 X
ICS X

300 nC/300 nsec  1.6 
cell RF Gun 3.6 cell RF Gun 5 MeV or 10 MeV

keV 50 keV X
2009 3 4

2011 1.3 GeV X

2012

X LUCX 0.9 m S-band booster 12 cell 
booster

3 m 2012 6 1000 bunches
X RF Aging 500 bunches/pulse

X 150 bunches/pulse
RF Aging 1000 bunches/pulse

2012 2012 12
X 2013 3 X

X
X

73 Web
Web http://kocbeam.kek.jp/index.html

2009 DC

2012 500 750 kV mA
500 kV 10 mA

L-band RF Gun
L-band RF Gun

2009 2012
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102

1

Status of Main Linac Cryomodule 
Development for Compact ERL 
Project

K. Umemori, E. Cenni, T. Furuya, 
H. Sakai, M. Sawamura, K. Shinoe

IPAC2012 New Orleans, 
USA

2012 5

Field Emission Simulation for 
KEK-ERL 9-cell Superconducting 
Cavity

E. Cenni, T. Furuya, H. Sakai, K. 
Umemori, M. Sawamura, K. Shinoe

IPAC2012 New Orleans, 
USA

2012 5

Vertical Test Results for ERL 9-cell 
Cavities for Compact ERL Project

K. Umemori, E. Cenni, T. Furuya, 
H. Sakai, M. Sawamura, K. Shinoe

IPAC2012 New Orleans, 
USA

2012 5

Multi-bunch Beam Generation by 
Photo-cathode RF Gun for KEK-
STF

M. Kuriki, S. Hosoda, H. Iijima, G. 
Isoyama, R. Kato, K. Kawase, H. 
Hayano, J. Urakawa, K. Watanabe, 
K .  Sakaue ,  A .  Kuramoto ,  S . 
Kashiwagi

IPAC2012, TUPPD034, New 
Orleans, USA

2012 5

R E F R A C T I O N  C O N T R A S T 
I M A G I N G  V I A  L A S E R -
C O M P T O N  X - R AY U S I N G 
OPTICAL STORAGE CAVITY

K. Sakaue, T. Aoki, M. Washio, M. 
Fukuda, Y. Honda, N. Terunuma, J. 
Urakawa

IPAC2012, WEOBB02, New 
Orleans, US

2012 5

Development of an RF Electron 
G u n  f o r  U l t r a - S h o r t  B u n c h 
Generation

Yuya Koshiba,  Tatsuro Aoki , 
Kazuyuki  Sakaue ,  Masakazu 
Washio, Junji Urakawa, Toshikazu 
Takatomi

IPAC2012, TUPPD058, New 
Orleans, USA

2012 5

Gamma-rays Generation with 3D 
4-mirror Cavity for ILC Polarized 
Positron Source

T. Akagi, R. Tanaka, T. Takahashi, 
H. Yoshitama, S. Araki, J. Urakawa, 
T. Omori, T. Okugi, H. Shimizu, N. 
Terunuma, Y. Funakoshi, Y. Honda, 
K. Sakaue, M. Washio

IPAC12, WEPPD055, New 
Orleans

2012 5

Femtosecond electron guns for 
ultrafast electron diffraction

J. Yang, N. Naruse, K.Kan, T. 
Kondoh, Y. Yoshida, K. Tanimura, 
J. Urakawa

IPAC12, FRXBB01, New 
Orleans

2012 5

Feasibility of THz source based on 
coherent Smith-Purcell radiation 
generated by femtosecond electron 
bunches in super-radiant regime

L. G. Sukhikh, A. P. Potulitsyn, 
K. P. Artyomov, A. S. Aryshev, J. 
Urakawa, P. V. Karataev

IPAC2012, MOPPP005, New 
Orleans, USA

2012 5

Further study on fast  cooling 
Compton storage rings

E .  B u l y a k ,  J .  U r a k a w a ,  F. 
Zimmermann

IPAC2012, MOPPP004, New 
Orleans, USA

2012 5

Permanen t  Magne t  Focus ing 
System for Klystrons

Y. Fuwa, Y. Iwashita, H. Tongu, S. 
Fukuda,

IPAC2012, THPPC055, New 
Orleans, USA

2012 5

Applications of a high fi nesse Fabry 
Perot Cavity for the ILC

R. Tanaka, T. Akagi, T. Takahashi, 
H. Yoshitama, S. Araki, J. Urakawa, 
T. Omori, T. Okugi, H. Shimizu, N. 
Terunuma, Y. Funakoshi, Y. Honda, 
K. Sakaue, M. Washio

TYL2012 2012 5

STF 55 9 2012 8
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1

KEK-STF L 9    
   

9 2012 8

   
   

 
 KEK

9 2012 8

9 2012 8

D E V E L O P M E N T  A N D 
A P P L I C A T I O N  O F  A 
FREQUENCY SCAN-BASED 
A N D  A  B E A M - B A S E D 
CALIBRATION METHOD FOR 
THE LLRF SYSTEMS AT KEK 
STF

Mathieu Omet, Ayaka Kuramoto 
(Sokendai ) ,  Hi tosh i  Hayano, 
Toshihiro Matsumoto, Shinichiro 
Michizono, Ken Watanabe (KEK)

9 2012 8

RF Cs2Te
 1ms  

   

  
 

9 2012 8

L    RF
VI

   
   
  

   
 

 
 

9 2012 8

STF  HOM  
  

9 2012 8

KEK-STF  
 

 

 9 2012 8

X
  
  

9 2012 8

STF  9 2012 8

KEK-STF    
   

  
   

   
Omet Mathieu

9 2012 8
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1

 STF
 

 Alexander Aryshev

ATF   
 

9 2012 8

RF MeV    
   
 

9 2012 8

3 4    
   

   
   
   

9 2012 8

3 4 
-

   
   
   
   
   

9 2012 8

II
   

   
  

9 2012 8

KEK ATF    
   
  

9 2012 8

   
   
   
   
   

9 2012 8

Compact  Four  Mirror  Pulsed 
Laser Wire System for Quick 
Measurement of Electron Beam 
Profi le

Arpit Rawankar, Hirotaka Shimizu, 
Junji Urakawa, Yousuke Honda, 
Masafumi Fukuda,  Alexander 
Aryshev, You Yan, Tomoya Akagi, 
Kazuyuki Sakaue, Sakae Araki, 
Nobuhiro Terunuma

9 2012 8

KEK LUCX
1

Aryshev Alexander 9 2012 8

KEK LUCX
2 Aryshev Alexander

9 2012 8

9 2012 8

RF-Defl ector
9 2012 8
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1

RF-
Gun

9 2012 8

Progress of SOI Pixel Process Y. ARAI In te rna t iona l  Workshop 
on Semiconductor  Pixel 
Detectors for Particles and 
Imaging (PIXEL2012), 

2012 9

High-Resolution Monolithic Pixel 
Detectors in SOI Technology

T. MIYOSHI,  Y. ARAI,  I .  M. 
A H M E D ,  P.  K A P U S TA ,  R . 
ICHIMIYA, Y. IKEMOTO, Y. 
FUJITA, K. TAUCHI, A. TAKEDA,

In te rna t iona l  Workshop 
on Semiconductor  Pixel 
Detectors for Particles and 
Imaging (PIXEL2013), 

2012 9

High Resolution X-ray Imaging 
Sensor with SOI Technology

A .  TA K E D A ,  Y.  A R A I ,  T. 
M I Y O S H I ,  M .  O K I H A R A , 
H .  K A S A I ,  N .  M I U R A ,  N . 
KURIYAMA, Y. NAGATOMO 

In te rna t iona l  Workshop 
on Semiconductor  Pixel 
Detectors for Particles and 
Imaging (PIXEL2014), 

2012 9

Advanced Radiation Image Sensors 
with SOI technology

Y. ARAI International Conference 
on Solid State Devices and 
Materials (SSDM 2012),

2012 9

ILC    
   
   
   
   

2012
2012 9

   
   

  
   
   
 

2012
2012 9

SOI X

SOIPIX

2012 2012 9

E x p e r i m e n t  o f  t h e  4 - M i r r o r 
Compton cavity at KEK-ATF

R. Tanaka, T. Akagi, T. Takahashi, 
H. Yoshitama, S. Araki, J. Urakawa, 
T. Omori, T. Okugi, H. Shimizu, N. 
Terunuma, Y. Funakoshi, Y. Honda, 
K. Sakaue, M. Washio

POSIPOL2012 2012 9

Recent  progress  for  4-Mirror 
Compton cavity at KEK

J. Urakawa POSIPOL2012 2012 9

1  m s  M u l t i - b u n c h  E l e c t r o n 
Beam Acceleration by a Normal 
C o n d u c t i n g  R F  G u n  a n d 
Superconducting Accelerator

M. Kuriki, H. Iijima, S. Hosoda, K. 
Kawase, G. Isoyama, R. Kato, K. 
Watanabe, H. Hayano, J. Urakawa, 
A. Kuramoto, S. Kashiwagi, K. 
Sakaue

MOPB025, 16th Linac 2012, 
9-14 September, Tel-Aviv, 
Israel

2012 9
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1

X-Ray  De tec t i on  Us ing  SOI 
Monolithic Sensors at a Compact 
High-Brightness X-Ray Source 
B a s e d  o n  I n v e r s e  C o m p t o n 
Scattering

T. Miyoshi, Y. Arai, M. Fukuda, 
J. Haba, H. Hayano, Y. Honda, K. 
Sakaue, H. Shimizu, A. Takeda, J. 
Urakawa, K. Watanabe

2012 IEEE Nuclear Science 
Symposium Anaheim, CA, 

2012 11

Monolithic pixel detectors with 
0.2 um FD-SOI pixel  process 
technology

T.  M I Y O S H I ,  Y.  A R A I ,  Y. 
I K E M O T O ,  Y.  U N N O ,  Y. 
I K E G A M I ,  R .  I C H I M I YA , 
Y.  F U J I TA ,  K .  TA U C H I ,  T. 
TSUBOYAMA, A. TAKEDA, T. 
TSURU, S. NAKASHIMA, G. S. 
RYU, T. KOHRIKI 

13th Vienna Conference on 
Instrumentation (VCI2013), 

2013 2

Feedback R&D for Optical Cavity R. Tanaka, T. Akagi, T. Takahashi, 
H. Yoshitama, S. Araki, J. Urakawa, 
T. Omori, T. Okugi, H. Shimizu, N. 
Terunuma, Y. Funakoshi, Y. Honda, 
K. Sakaue, M. Washio

SAPPHiRE DAY 2013 2

FZ 2 SOI    
 SOIPIX

68 2013 3
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2

L-band RF
1ms

   
    
   

Mathieu OMET

Vol.9
No.2

2012 7

KEK
X

 Aryshev Alexander
   
   

Vol.9
No.3 156-164

2012 10

Measurement of beam waist for an 
optical cavity based on Gouy phase

Yan You, Junji Urakawa, Arpit 
Rawankar, `Alexander Aryshev, 
Hirotaka Shimizu, Yosuke Honda, 
L i x i n  Ya n ,  We n h u i  H u a n g , 
Chuanxiang Tang

Nuclear Instruments and 
Methods in Physics Research 
A 694 (2012) 6–10

2012 12

First refraction contrast imaging via 
Laser-Compton Scattering X-ray at 
KEK

Kazuyuki Sakaue et al. AIP Conf. Proc. 1466, 272 2012 12

   
  

   
 James Koga  

   
  

   

I S S N  1 3 4 2 - 3 1 8 5 ,  I A E -
RR-2013 No.101, 1-154

2013 1
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