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Make a first prototype
2-mirror cavity, Lcav =420 mm
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CW laser wire &40mmytiRss

CW Laser wire beam size monitor in DR

14.7um laser wire for X scan
5.7um for Y scan

(whole scan: 15min for X,
emin for Y) 3

300mW 532nm Solid-state Laser
fed into optical cavity



| aser wire block

diagram
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optical cavity resonance is kept by piezo actuator
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Storage of laser pulse

Resonance condition :

The relationship with
laser and cavity :

L =n-

1
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b | >

laser cery !

The enhancement factor
is the function of
reflectivity, Al and laser
pulse width.

Perfect resonance : Liaser = L cavity

Al=0,
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Imperfect Resonance : L jaser ~ L cavity
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Not resonance : L jaser7 L cavity
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Ext. Cavity:

Cavity: Super Invar
Cavity length: 420mm
Mirrors:

Reflectivity: 99.7%, 99.9%

Curvature: 250 mm (w, =180 ¢ m)




* Finesse: R = 99.98%

Finesse =7t T cll T :decay time
oD c: light verocity
PBS PBS : cavity length
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Laser Undulator Compact X-ray (LUCX)
Proiect at KEK-ATF

43MeV Multi-bunch beam+ Super-Cavity = 33keV X-ray. Multi-bunch
e beam photo-cathode
QPlqF1 - RF Gun
X-ray
Detector
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~ Multi-bunch e- beam 300nC at gun

Vacuum
Chamber

At present, laser waist size is 90um in
c. We should reduce both beam size at CP
down to 40um.

Super-Cayvity

f;c;reargsower 33keV X-ray generation based on inverse
2 A5KW Compton scattering will start from Oct.
7psec(FWHM) 2007 with Super-Cavity.

next step :1MW



2007 FERMDATS y-ray Generation with Laser Pulse

EERETHEI, : i ' A 3 _
Walst Size 20um Stacking Cavity (Hiroshima-Waseda-IHEP KEK
— 1. Achieve both g

high
enhancement &
small spot size
2. Establish feed-
back technology
3. Achieve small , V.
crossing angle Pulse stacking
4. Get experinence cavity

with e- beam Loy =420 mm
1.28 GeV S-band Linac
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Accelerator Test Facility

pulse stacking

cavity
in vacuum chamber ! D

AN |

1.28 GeV Damping Ring




Laser-wire at ATF-EXT By Grahame Blair (RHUL) et al.

6min 43s L
22+ 048 Laser waist size  4°
1600 bl sk Mm‘ihjzo a 354 ¢ EE ;
= 30 — 3
; g =1" }
= 5 20 L rX)
= MOODRER € 15- 2* 5 s
-"g", -_Glumu—F(: CCIS 10 = = .
) BT 5, 5 -
0 T T T T
3.02 3.04 3.06 3.08 310 60 65 70 75 80 85
Wire position (mm)
B Modify optical
g lens to realize
sub-mlcron

laser waist size.




New ldea by UK

Use a Misaligned Multipass Cavity

HR MIRROR A /4 POCKELS CELL GATE F/4 FOCUSING POLARISING BEAMSPLITTER
LASEI? \
,\\/(\
—

e-BEAM

500mJ/100ps @
210mm (0.7ns) > 1.14m

SINGLE PULSE

A

Mirror spacing determines the inter-pulse interval to match to 2.8ns

Slight mirror tilt from perfect auto-collimation or slight shear of one lens gives
scanning with equally spaced foci and a controllable spacing

PC gate switches pulse into cavity

Need to keep round-trip losses very low to ensure sufficient passes at sufficient
power 1

Other designs possible
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| aser Interference Monitor
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Non planer cavity with 4 mirrors in LAL




4-mirror-cavity
>
separate functions
& confocal configuration

-----------
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2-mirror cavity 4-mirror cavity
R1=R2=L/2 R1=R2=L

plans plans
L

A
A
=
e
12
N m—

waist
1
—
|
- —"'d____—'_—|_____“——_ —
]
waist
/2 f 1 f /2

concentric confocal 18



