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Laser Compton Activity with optical 
cavity in ATF

• Laser Compton Pol e+    …..Miyoshi
• Compact X ray source (LUCX/Quatum beam)   ….. 

Fukuda in PosiPol2008

e+

LUCX



PosiPol 
Make a fist 
prototype 
2-mirror cavity

Hiroshima-Waseda-Kyoto-IHEP-KEK

Lcav = 420 mm

.Put it in 
ATF ring

Lcav = 420 mm





LUCX
Laser Undulator Compact X rayser

Fukuda

40MeV



Fukuda PosiPol200



100 Bunch generation by LUCX
Sakaue Ph.D thesis
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Urakawa



4-mirror cavity2-mirror cavity

2-mirror-cav to 4-mirror-cav.

R. CizeronSpot size = 30 um

Enhance = 1000

Spot size = 10 um

Enhance = 10000
difficult to achieve both high 
enhancement and small spot



α

2D configuration

Focal points for horizontal and vertical are not same

3D configuration



R&D of 4 mirrors cavity started

Honda



polarization property of the 3 
dimensional 4 M ring cavity

• circular polarization state get geometrical phase ,,,,,,, 
Berry’s Phase

• For linearly polarized photon, it is rotation of the 
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k ( ) ±± Γ±→ ψψ iexp

• For linearly polarized photon, it is rotation of the 
direction of the polarizaton

T.Takahashi   Hiroshima

( ) ( )
( ) ( ) 



















ΓΓ−

ΓΓ
→









p

s

p

s

ψ
ψ

ψ
ψ

cossin

sincos

3D 4M cavity resonate only for
left or right handed circulate polarization



Two resonant peaks due to geometrical 
phase

Injecting linearly polarized laser

−+ += ψψψ R

Honda

Right LeftR+L



Application to feed back system
• possible to make feed back signal for each 

circular state
• easy to switch polatization

Honda

T.Takahashi   Hiroshima



Prototype 4M cavity

• basic study,,,  not to be installed to the acc.
• see if the structure is rigid enough to keep 

resonance
Honda
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Status of the protype
• now drawing
• ready by the  end of July Honda
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Optical Cavity R&D around ATF

• O(10MeV) γs for Compton Based Polarized 
Positron source.

• Hard X ray (~30keV) sources 
– LUCX project– LUCX project

• New 5 year project 
– Compact X ray source w/ SRF electron accelerator 

and pulse stacking cavity.
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Summary and prospects

• photon generation by Laser pulse stacking cavity / accelerator has 
been demonstrated both for

– Polarized electron source  (PosiPol)
– hard x ray generation  (LUCX)

• A project for x ray source has started• A project for x ray source has started
• All projects going to  4 mirror ring cavity

– Technique with Ring cavity and e-beam will be accumulated in next 3-4year
– Study of 4M cavity is under way 

• unique property for polarization
• new technique for cavity stabilation
• first prototype ….. summer 2009

T.Takahashi Hiroshima



T.Takahashi   Hiroshima


