Applications of a high finesse Fabry
Perot Cavity for the ILC

Japanese Labs. : KEK, ATF group,
Hiroshima University

French Labs. : LAL (Orsay) in Collaboration with
CELIA (Laser lab., Bordeaux) and
LMA (mirror coatings Lab., Lyon)

» Introduction

» Status of the cavity R&D
—at ATF

—at LAL/Orsay
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Experimental R/D in ATF
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Experimental Setup

Optical Cavity

Gamma ray : :
Energy: 16~28MeV in aperture CV?/\;Iitsyt gggzg)zggﬂm
Average: 23MeV '
J Enhancement: 250
Detector

<\Angle: 12deg

Csl+PMT = Gamma

R R —— ]
vCa ® Electron bunch train
Laser pulse Electron

Wave length: 1064nm  Bynch length(c): 20ps

Pulse spacing: 2.8ns  Beam size HxV/(0):
power: 10W (28nJ/pulse) 100pumMx*10pm

‘ Pulse width(o): 5ps



October 2007: Install the 2-mirror cavity into ATF-DR




Feedback to Achieve 3 Conditions
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gamma generation / crossing

Find Optimum Position

First, scanning cavity position.

find optimum transverse

position for e beam e table
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Find Optimum Position

scanning laser pulse timing

--> find optimum 3D (transverse & timing) position

for e beam
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Result

energy
60— Entries 1295
- Mean 635.6
- RMS 128.3
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We detected 27 gamma-rays / bunch train.

generation 60 gamma-rays / train to all angle.

-60X2.16MHZ ~ 1.2 x 108 [gamma / second]
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Summary of R&D in Japan

» Optical Cavity at the ATF is in progress
stable operation of the Cavity in the ATF
no disturbance for the ATF beams
enhancement of 250

27 gammas / crossing

» Short term plan is to get 1000 enhancement by
high reflection mirror (99.6% -> 99.9%)

» R&D of 4 mirror ring cavity has been started



Four-mirror cavity & high power laser LAL/
Orsay R&D
Funded by ANR beginning 2009

1. Setup the following system at Bordeaux/Orsay

CELIA P >100W-200W | A} [KEK/LMA
Oscillator Amplifier
P =1W, 1030nm N e | Fabry-Perot cavity
Dt~5ps frep=178.5MHz sngtype dph°t°”'c fiber | Gain~10000
From Onefive compagny ope

LAL

" Numerical feedback
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Goal : Laser average power
>1MW inside the cavity...

2. Installation of the system at ATF/KEK in
collaboration with the ATF aroub




Laser amplification R&D at CELIA/Bordeaux

Laser amplifier = large rod type Yb doped mlcrostructured flbre

400W
pump diode

l 18 mm

976 nm Dichro'l'que

100 mm

Rod 122 cm

N2 N2

1032 nm
1ps
178 MHz

Goal : 150W stable average power @ 178MHz

Amplified signal power(W)
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First results
(without CPA)
~100W average
power@178MHz

Amplified signal power vs Pump power




4 mirror cavity design for KEK

Injection laser

ATF beam pipe: 5mm

2 spherical mirrors slit...

Angle laser / e” beam= 8°

laser/beam
Interaction point

2 flat mirrors



Injection laser

4 mirror cavity for KEK

2 spherical mirrors

Mirror positioning system

2 flat mirrors



Vacuum vessel for KEK and mirror mounting system

Injection laser

Drawing & tests finished
Construction started (LAL workshop & Caburn Compagny)
= will be delivered at LAL on Sept. 2009




Implantation at ATF




Summary of R&D in France

» At CELIA and LAL work has started on

» Funded by the french agency ANR

» Planning
Technical mission CELTA&LAL->KEK: () July 2009
Cavity assembly at LAL: Sept. 2009
Injection of high 150W laser: Oct. 2009
Installation at KEK : summer 2009

= Funding will be requested for technical missions at
KEK in 2010




