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High finesse cavity for Polarised
Positron Source on ILC.

LAL – ORSAY
PLIC

Pulse Laser Injected Cavity
Brisson V., Chiche R., Cizeron R., Jacquet-Lemire M., 

Jehanno D., Soskov V., Variola A., Zomer F.,



PL
IC

 E
xp

er
im

en
t

2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Logic of a laser choice.

Pulse laser

Object: train of particles bunches

One IP
Multiple used each of the pulses

inside the cavity

One laser pulse
Multiple IP

Gain= NIPGain=103-104

Small cross-section of the interaction

Gain=duty factor

Cavity without locking

Locking technique
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• Goal: operate a very high finesse Fabry-
Perot cavity in pulsed regime
– 2 and 4 mirrors cavities
– Gain: 104-105

• Previously: cw 2m long cavity installed at 
HERA with gain=104

– Our R&D is an extention of the cw mode to 
pulsed mode

Present R&D at Orsay 
(funded by EUROTEV & IN2P3:CNRS)
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Optical pulse train description
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Build-up process in Cavity
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Locking of Fce and Frep

PD

PDPD

Laser comb
spectrumCavity modes

Physical Review A, vol.69, 051803(R), 
(2004)
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Pound-Drever-Hall technique
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Optical Scheme

AOM
Shifter EOM

Generator Demodulator

Feedback System

fc

fcwedge

fr mirror 

fc GTI
fr

Pump laser
Verdi 6W AOM MIRA 900P

FC
Coarse tuning:

1.Wedge
2. GTI

Fine tuning:
1. AOM-shifter

FREP
Coarse tuning:

1. Mirror motor
Fine tuning”

1. Mirror PZT
2. AOM
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8 ADC:
14 bits 105Msps

8 DAC : 
14bits 125 Msps

fpga latency=60ns

Digital Feedback Scheme
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Optical Setup at Orsay
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Confocal cavity
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PLIC Experiment setup.
25.04.2006
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Pulse-repetition frequency reaction

 
y = 1.2e+002*x + 7.7e+007
y = - 30*x2 + 4.7e+002*x + 7.7e+007

data 1
   linear
   quadratic

Pulse-repetition frequency reaction
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Amplitude noise measurement
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Phase noise measurement
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PLIC – LAL (ORSAY) 

THANKS !!!


