2012 2014

measurement of ultra-high intensity average pulse power storage threshold
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Laser pulse with 10ps width was injected into the optical cavity which was
installed in vacuum chamber and new applification method, so called burst applification, is realized with
applification factor 10000 and 100us pulse duration bK inverse circulation feedback method. From this
experiment, we confirmed about 1.0mJ of pulse energy had no effect to high reflect mirrors and the
storage of laser power 357kW with 100us duration was safe for optical cavity operation. The peak power on
the mirrors was about 10GW/cm2. Also, we succeeded to storage 30kW in other optical cavity, which means
average power of 1MW/cm2 is no problem on mirror damage. However, we found a little variation on mirror

by measuring transmitted laser profile.



1998
2
2005
X
2009
2
100
1000
1
10
(99.99% )
42cm 357MHz 4w
LD pump
Burst Amp 70kwW
42cm
30um
2.23mm
0.067GW/cm?2
105kW/cm?2
100
MW
MW
10pm
(25mm)
4

714MHz

16
Burst Amplification

100w 4
10000

24
1w

100

10ppm

M g
——h

(10-ps pulse) 357MHz

100-us 10000

1.0mJ/pulse

375kW

peak power 10GW/cm?



250MHz
670kW(10-ps
400kW(250-fs pulse)

pulse)

4 . 7MW/cm?, 2.8MW/cm?

peak power 2.2GW/cm?, 53.3GW/cm?
10MW/cm®  peak power
GW/cm?
2ppm/mirror
10MW/cm?
MW
4

1. Hirotaka Shimizu, Alexander Aryshev,
Yasuo Higashi, Yosuke Honda, Junji
Urakawa " Development of a 4-mirror
optical cavity for an inverse Compton
scattering experiment in the STF” , NIM
in Physics Research Section A, 745, 63-72,
2014

2. T. Akagi, S. Araki, Y. Funahashi, Y.
Honda, H. Kataoka, T. Kon, S. Miyoshi, T.
Okugi, T. Omori, K. Sakaue, H. Shimizu, T.
Takahashi, R. Tanaka, N. Terunuma, J.
Urakawa, M. Washio, H. Yoshitama,
“ Development of a three dimensional four
mirror optical cavity for laser-Compton” ,
NIMA,724, 63-71, 2013

3. Arpit Rawankar, Junji Urakawa, Hirotaka
Shimizu, Yan You, Nobuhiro Terunuma,
Alexander Aryshev, Yosuke Honda , “ Design
studies on compact four mirror laser
resonator with mode-locked pulsed laser
for 5 um laser wire” , Nucl. Instr. & Meth.
Phys. Res. A, 700, 145-152, 2013

4. Yan You, Junji Urakawa, Arpit Rawankar,
Alexander Aryshev, Hirotaka Shimizu,
Yosuke Honda, Lixin Yan, Wenhui Huang,
Chuanxiang Tang, “ Measurement of beam
waist for an optical cavity based on Gouy
phase” , Nucl. Instr. & Meth. Phys. Res.

A, 694, 6-10, 2012
11

1. Junji Urakawa, Enhancement cavity laser
Compton experiences in KEK, MPQ meeting,
Max-Planck-Institut for Quantenoptik,
Munich-Centre for Advanced Photonics,
Hans-Kopfermann-Str. 1, 85748 Garching,
Germany

2. A.A_ Rawankar, N. Terunuma, J. Urakawa,
T. Akagi, A.S. Aryshev, Y. Honda, D.
Jehanno, Pulsed Green Laser Wire System
for Effective Inverse Compton, 3rd
International Beam Instrumentation
Conference (IBIC 2014)

3.
~ CERL
11
2014 08 09 2014 08 11
4. KEK
X
(LUCX) (15) 69
2014 03 27 2014 03 30
5. LCS

2013 2013
09 20 2013 09 23

6. Arpit Rawankar Performance
Study of Four Mirror Laser Resonator for
6 um Minimum Beam Size using Green Laser
Oscillator 10

2013 08 03 2013 08 05

7.
X
10 2013 08 03
2013 08 05

8. KEK

(LUCX) (13)

2013 03 26 2013 03

29

9. Arpit Rawankar Development of
Four Mirror Pulsed Laser Wire System for
ATF-KEK Damping Ring, 1BIC2012 2012

10 01 2012 10 04



10. PCT/JP2013/075379
“ 2013 09 12
2012 08 08 2012 08
11 3.
11. Arpit Rawankar Compact Four
Mirror Pulsed Laser Wire System for Quick
Measurement of Electron Beam Profile, 390PCT2,PCT/JP2013/052958
2012 08 08 2013 02 01
2012 08 11
4.
5
1. Alexander Aryshev
390PCT1,PCT/JP2013/052961
Vol .10, No.1, 32-42 KEK-LUCX 2013 02 01
X
69 2013
5.
2. Isotope News 2 No.706
2-7
119 2013
397US, US61/805026
3. 2013 03 25
154 2013
6.
4. Aryshev Alexander
Vol .9, No.3,
KEK 397JP, 2013-62123
X 2013 03 25
9 2012
5 o 1
Mathieu OMET 1.
Vol.9, No.2 L-band RF
1ms 10 2012
3197007
o 6 2 8 5
27 3 25
1.
http://kocbeam.kek. jp/
UsS61/914737 X
2013 12 11 http://nkocbeam.kek. jp/
2. http://ww-atf.kek. jp/thz/index.html




o

Urakawa, Junji
00160333

&)

®

Honda, Yosuke
40509783
Sakaue, Kazuyuki

80546333



