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ATF/ATF2

Layout of ATF/ATF2Goals of ATF2

Åfocus the vertical beam size to 37 nm

Åstabilize the vertical beam position in 2 nm resolution

Åaccelerate electron beam to 1.3 GeV

Ånormalized gey = 2.8 10-8 m rad achieved in the Damping Ring

ATF
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Beam Size Monitor (Shintake Monitor)

Schematics of Shintake Monitor

Modulation depth

Measured signal in FFTB at SLAC

T. Shintake et al., 1992

sy~65 nm beam size was measured

Beam Size

d: fringe pitch     q : crossing angle
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Components of Shintake Monitor

Layout around ATF2 Interaction Point
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Laser System

Q-switched Nd:YAG Laser

(wave length:1064 nm)

PRO350 (SpectraPhysics)

ÅTo make smaller interference fringe, small wave length is needed.

second harmonics 532nm 

ÅHigh power laser is needed to raise S/N ratio.

1.4J/pulse

Specifications Value

Wave length
(second harmonics)

532 nm

Line width < 0.003 cm-1

Repetition rate 6.25 Hz

Pulse width 8 ns (FWHM)

Timingjitter < 1 ns (RMS)

Pulseenergy 1.4J/pulse
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Vertical Optical Table

Laser path diagram (174 deg crossing angle) 
Picture of the vertical optical table installed 

at ATF2 beam line
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Switch of Laser Crossing Angle

174 30

8 2

Electron beamIssue of the Shintake Monitor 

Ҝ measurable beam size 

range is limited

(7 ï40 % of fringe pitch),

if the fringe pitch is fixed.

By changing the laser crossing 

angle, the measurable beam size 

range can be enlarged.

continuous

fringe pitch

q : crossing angle

http://maru.bonyari.jp/texclip/texclip.php?s=%5Cbegin%7Balign*%7D%0D%0Ad%20%3D%20%5Cfrac%7B%20%5Clambda%20%7D%7B%20%5Csin%20%5Cfrac%7B%20%5Ctheta%20%7D%7B2%7D%7D%0D%0A%5Cend%7Balign*%7D
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Expected Beam Size Resolution

É Expected  resolution (statistical 

error) is evaluated by simulation 

considering the probable error 

sources

in 25 nm 6 ɛm range 

: less than 12 %

É Systematic error also need to be  

evaluated.

Simulation condition

Statistical error of the Compton 

scattered photons 

(including background 

subtraction): 10%

Electron beam position jitter:

30 % of beam size

Jitter of interference fringe 

phase: 400 mrad

Jitter of laser pulse energy:

6.8%

1 measurement time : 1 min.

174 30 8 2

Fringe
pitch

266 nm мΦло˃ƳоΦум˃ƳмрΦн˃Ƴ

Minimum 25 nm 100 nm 360 nm -

Maximum 100 nm 360 nm - 6 ˃ Ƴ
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Detection of Compton Scattered Photons

ÅDifficulty at ATF
ïBackground photons have higher energy than the signal photons 

(Compton scattered photons).

Signal

Compton scattered photons

Compton edge at 30 MeV

1.3 GeV electron vs. 

532nm (2.3 eV) photons 

Background

Bremsstrahlung

Broad spectrum from 1.3 GeV 

(energy of electron beam)

Simulated Gamma-ray Energy Spectrum
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Gamma-ray Detector

Å Use multi-layerd calorimeter
ï CsI(Tl),  4 thin layers + 1 bulk

Å Calculate the amount of  Compton 
signal and the background using 
the difference of energy deposit 
on each layer.

Multi layered gamma-ray detector

1
2

3
4

5

Measured resolution

Energy deposit ratio on each layer


