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v-ray generation based on ICS with 3D Optical Cavities

Experiments at the KEK ATF

JEl

Optlcal caV1ty

ATF parameter
1.3GeV

1x1010 electron/bunch
Up to 10 bunch/train
W S 2.16% 106 turn/s




4 mirror cavities are at the ATF

KEK—Hiroshima
installed 2011

relatively simple control system
employs new feed back scheme

LAL—Orsay
installed summer 2010

sophisticated control
digital PDH feedback
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Cavity control

: Agilent Technologies TUE JUL 31 09:34:18 2012 Agilent Technologies THU JUN 07 04:42551 2012
] 505/ ) - 00s 50008 Stop ¢ -66.3¢ 0 s50u/ B @ 208/ 5 00s 50008/ Stop %

[stack_power|
¢ - Entries 1164
3 - Mean 2598
o

RMS 38.15

Stack power

80} I
.11.4% fluctuation
—>8pm control

40

Laser power = 2.6kW
Timing jitter = 8ps :
Enhancement 1230

due to mirror TN
contamination and injection coupling.
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Finesse measurement

Airy Function Decay time measurement
Pockels cell I

0 200/ B 200v/ @ #  00s 10008/ Stop ¥ E 5007

Free Spectral Range
(FSR)

Transmitted power [mV]

Time [us]

Airy Function Life time of the laser light

Finesse: FWHM / FSR 27mTcT /L
=4040+420 =4040*=110



Laser SpO".Z les vertical deirection
13um achieved 4

Oe=10u

electrons

8 —— : : : x? | ndf 176.7/5
- Constant 11.17 £ 0.07701
N Mean  -566.3+0.1362 I
= Sigma 17.95+0.1739
Offset  5.172 + 0.05588
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%D 4 mirror optical cavity
Enhancemeut factor ~2000

Spherical
mirror
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Detectorfacility for
Gamma-ray detection
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Second phase of
cERL plan in ~2018"

A= AR BB THRE)

Four mirror optical
cavity for Gamma-ray
generation

\E LCS-HUVRREEREBEL-BF
35MeVhri60MeV / AR D /N S AR B X R ITR A

60MeV Electron Beam, 532nm (green laser)
1.3GHz collision, X-ray 130keV

Number of photons per 1% width

5x1013 photons/sec

lllustration by Rey Hori 130ker5x1013=1.04J/s

330 kGy (X-ray size 0.2mm diameter)
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2013.10.17 — Compton Meeting LAL / Compton Cavity

[ 2010 | 2011 2012 |  2013/07

07/25 : Installation 03/06 : Fibre Amplifier KO

DB;’Zl_ : Laser locked to CAV ggﬁé Esr;??(lgke IMPRO VEMEN Ts

09/06 : Connected to beam
09/24 : Locked to ATF clock

_ . New laser (MENLO) New fibre amplifier (CELIA) New cavity mirrors
10/25 : 1%ty generated — more reliable, robust — more reliable, robust — Finesse 40k, Gain 13K
12»”38 1Y generated — New actuators for Frep, CEP — 20mW injection, 50W output

New power record at Orsay - 07/22 81kW

2 ]INST -
POWER / SHIFT REQUEST
-LMA- kW - : -
2012.01.2? LAL-LMA-CELIA ( 3 ) Aug —Oct in KEK o | 1032013
“Non-planar 4-mirror optical 'ﬁ‘ab Su Mo Tu We Th Fr Sa
cavity for high intensity gamma o SV 123 45
ray flux production by pulsed i fa 174 135 fﬁ :g i; 152
- 108 Pin=49W GAIN=13K Beam restart 35122232425 26
laser beam Compton scattering - n uitable 27 3826 30 31
off GeV-electrons” 640 'i r ....... not suitable
2012.01.31 +KEK / ......... 2 | 11 2013
81kwW " | PUPEZA ?P‘C{; Su Mo Tu We Th Fr Sa
160W ~3 Y/bunch— 102 k 2013.07.22 2010.06.09 (=Ll VOOl PR
“Production of gamma rays by 2 <—0Orsay «MPQ F;'&?"’ 10111213 1415 15
pulsed laser beam Compton 1 72kW runs 1171819202
scattering off GeV-electrons ’ <ATF asla00 Nicolas Delerue (2425 26 27 2E @ u
using a non-planar optical 30 kW Lau: finesse
S 10 Beam mode to
T. Akagi. S. Araki.” J. Bonis.= be improved -, 4500
I. Chaikovska.=! R. Chiche.?
E. gizen‘:nﬁ; l\';'l.é:ohertn,.:f '
. Cormier.,” P. Cornebise.” ., 22 23 24 25 16
S Fananseht ¥ B odomaano, 1 b 11ps pulse 15hift / weak o 3031
Y Honda T Labeve compressor 2 St
C. Michel.” S. Mi hi.” —— -
S Naante,” T. Omori.” =P 8 Nicolas + Iryna + 2 PhD
Y. Peinaud,” L. Pinard.- 160W a X . ) -
H. Shimizu.” V. Soskov.” I I I o = 11/15 : calibration with KEK
T. Takahashi.* R. Tanaka. 0.1 ]
T. T A J. Urak A . . .
A. Variolas and E. Zomers 25 50 75 100 © Highest y flux + Longest duration



