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| A recirculating cavity can simplify the
laser by reducing the required power

Stacking cavity design from MBI / DESY- Zeuthen Gronberg

IS designed to reach 9J per bunch

detector
“1Sm= 15 m

ILaser requirements:
electron
beam

t. 7 + 5 Hz operation
 1000+2820
bunches / train

40mdJ / pulse

764 W average
power

119 kW peak
diode power

~—'-_5|;. — input from laser

G. Klemz et al.

J. Groanberg - LLNL PLC 2005 — Kazimier; — Seprember 5-8, 2005




;Ip The MERCURY laser already has more

.......

e average power thanwe need . . . . ... . ..
Goal: Gas-cooled Gronb
) 180HJZ amplifier heads Blput
. 10% Efficiency * Helium gas flow at 0.1 Mach
e 2-10ns

o < 5X Diffraction limit
e >108shots

g Cavity Laser:
- e P DlOde arrays s 764 W average power
Front-end . 8 diode arrays « 119 KW peak power

* 6624 diodes total
e o QOQ m:‘] uuuuuuuuuuuu 730 kW.peakupoqunr uuuuuuuuuuuuuuu




,-"'l: R&D for the Cavity is a Key
* No R&D for Photon Colliders
«  Starting with Compton Based PosiPol Omor
mori

Rlllg/ ERL COlIl])tOll PosiPol2007
Re-use Concept
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eﬂ‘icjgnt photon heam

{’ ) |

\ J

ktorage ring or_ERL/ o Linac or E-gun
| 2 ——

efficient electron beam F

to main linac ~

A
u
3, o

¥ ulew ui bupoels uodlisod

Kpaes sose|
AJIARD JosE|
yadim
J0jesaacoe—asd
woipas —aumgde

Juy Imdurep | 2

-
.




e Laser and Cavity for PosiPol

o (some examples)
Requirement to a laser Omori
Enhancement of the cavity = 20000 (assumption) PosiPol2007

E(build up) = 600 myJ (requirement)

/

E(pulse) = 30 micro J

/:\TL =Tp.enL j:\/ A
T,

A <— pulse train from a laser

(a) fmp =163 MHz (Tp _gp. = TL =6.15 ns) Lcav=0.92m
Laser beam power (average) = 4.8 kW
(b) tmp = 40.8 MHz (Ty, gr. = TL = 24.6 ns) Lcav=3.69m

Laser beam power (average) = 1.2 kW
Easier, But, Difference exists only in average power.



,',’,‘: Two Major R&D for cavities

KEK LAL

type 2 mirrors FP 4 mirrors ring
enhancement | 1000 10000
Laser spot size | 30um 15um
Feed back Analog PID digital
stand alone
at ATF, to get .
. . (new w/ e- beam being
e- experiences with e- .
designed.
beam

to be at ATF?)




h’{: Experimental R/D at ATF
leoshlma LAL-IPN-CERN-Kyoto-Waseda-K EK

- - E’:S'Zf 2 mirror FP
m“ Hm ‘=. peam *Lcay =420 mm

= for 2.8ns bunch
L spacing

-
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1.28 GeV S-band Linac
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Accelerator Test Facility

1.28 GeV Damping Ring




! Laser stacking cavity with
o Two -Spherical Mirrors

Choice of R and spot size

7 L Y Mirror R rms laser spot

i N (mm) size (micron)
R 250 88

L = 420.00 mm 211 35

our choice for ____—p{2105 30
1st prototype 210.1 20
210.01 11

210.001 6




' ,',’,‘: “Schematic of the cavity

Piezo housing

_ g/ 12deg.

Mirror housing

smaller crossing angle is preferred but is 12 deg
to accommodatemirrors etc.



e

o Number of yexpected

o0

£ 38000

7 6000 10W, 357MHz

5 4000 |

~ 4000 12deg

k)

= 2000

10 20 30
crossing

ATF angle (deg) |
e bench |ength =0Omm (rms) ~1000/bunch Xing
Ne = 2x10%%bunch >~ 7x10"Ysec for

multi-bunch operation
(20bunch X 3 /sec


















,',lc Stauts

« Components

> all delivered

 finness of 1000 achieved with CW laser
« ~200 with pulse laser
* spot size ~30um achived

* Will be installed in the ATF ring coming
summer



e Future plan?
J[F _ | | |

1. Stay with PosiPol R&D,,,,,
— 4 mirror cavity is planned
— 1If PosiPol choose 40MHz ring scheme,

— 1tis(,3.6m ring cavity ) a good step toward large
cavity

2. High Power cavity?
— PosiPol 600mJ €= PLC 1OJ
— test at ATF2 beam line2

3. Large scale prototype?

need dedicated
R&D for photon collider




,',’{: Summary

« Pulse Stacking cavity w/ ATF beam is under
way

* more to learn from PosiPol collaboration
e however

* high power
* larger cavity
» w/ detector
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ANR LAL /Amplitude Systemes ., ter

L aser system

designed by

Amplitude Systemes

111213
4
FPGA-based 5
controle ~

POSIPOL 2007

PosiPOL2007

___________________ 1

—  FPGA control ;
1. Laser intensity |

[

2. Laser frequency .

3. Laser phase ;

4. Cavity parameters :

5. Cavity locking .

I

|

Etc...

Laser input

www.amplitude-systemes.com




(/3 Amplitude _ Conclusion

Zaouter
PosiPOL2007

 Presented the best performances to date
— High power fibre-CPA
— High energy fibre-CPA

* Design of the project submitted to ANR
— Very high power 1-ps amplifier with a synchro-locked laser seed
— Non-planar FP-cavity
— FPGA global control of the experiment

Production of polarized positrons

POSIPOL 2007 www.amplitude-systemes.com




,",’{,‘ R&D Report in ATF

Laser Section

Type YAG-VAN (1064nm)
Power 10 W
Frequency 357 MHz
Pulse Width 10 ps
Cavity Section
Length 420 mm
Mirror Reflection Rate 99.7 %
Beam Waist 30 um (in 0)
Crossing Angle 12 degree




Ring/ERL Compton

Re-use Concept

laser pulse stacking cavities
efficient photon beam
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