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SACLA (SPring-8 Angstrom Compact free electron Laser)
* Construction completed, user operation is scheduled to start in FY2011.
* Highly compressed electron bunch required [1]
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We introduce...
“3D bunch charge distribution monitor (3D-BCD monitor)”
1) Non-destructive

= based on EO method [2]

Chirped Laser Pulse
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2) Single shot
-=> spectral decoding
w/ multi-ch. spectrometer

3) Real time

-=> rectangular spectrum ‘ ‘ 10
. . Time
& linearly chirped probe laser TP,

/Temp. prof.

4) High temporal resolution (< 30 fs [FWHM])
- > 400 nm bandwidth ai
w/ organic EO crystals (ultra-fast response)

5) 3D bunch charge distribution monitor
w/ high resolution ( )
-=> radially polarized hollow laser
& radially allocated EO crystals ( )

Radial Details of the EO detectors
Hollowbeam  polarization in 3D-BCD monitor
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Laser spectrum beam splitter
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* Chirp linearity scan gave 9.58 ps / nm conversion factor.
e Staggered double signhal peak observed thru the timing shifter.
 10.8 ps (FWHM) electron bunch width measured.

Introduction of a single shot electron bunch charge monitor with
organic EO Pockels crystals

Numerical feasibility study for optical setup

Calc. condition (input laser specs):

Lasersize | b2 mm [FWHM]
Bandwidth 775 - 795 nm

Axicon T
lens pair ! Radial
‘ polarization
Optical delay line

Spectrometer | ‘-J'::-:_':!-

Pnlarizi}y‘ &
Pyramid mirror A\ N
as a probe laser B divided
divider Timing shifter

Electron beam [ 3
\'"x
EO crystals

* Laser propagates actual transport path length ~20 m.
* Focal length of axicon lens pair adjusted to be 35 mm to obtain $8 mm hollow shape.

Axicon lens pair
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Based on Twisted Nematic Effect
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Toward 30 fs temporal resolution
1. Broadband (400 nm) laser pulse generation [3]
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1) Broadband laser by PCF (Photonic Crystal Fiber)

2) Broadband amplification w/ NOPA (SHG of Ti:Sa & YAG) o F—i—

3) Higher dispersion control w/ DAZZLER and NOPA <[] = k ‘ 0

4) Axicon lens = Axicon mirror
2. Organic EO crystals for ultra-fast response in wider THz region

For example, DAST (4-N, N-dimethylamino-4’-N’-methyI-stibazoIium-tosylate) crystal [4] .

High qualified DAST collaborated
w/ H. Minamide (RIKEN)
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