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Introduction

SACLA (SPring-8 Angstrom Compact free electron Laser)

* Construction completed in end of 2010 & user op. in end of 2011
 Highly compressed electron bunch required [1]

(a) EO signal @ laser
incident RF phase ¢ = 80
| degs (sine func.)

(b) Chirp linearity of the

probe laser
(c) EO signals probed 2 ZnTe
crystals simultaneously
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Electron bunch parameters ———— Delay stage [step] Wavelength [nm
S (sliced)
7~ 25 Energy 8 GeV * Chirp linearity scan gave 9.58 ps/nm conversion factor.
==« Beamsize 40 um (rms) e Staggered double sighal peak observed thru the timing shifter.
& Bunch duration 30 fs (FWHM) * 10.8 ps (FWHM) electron bunch width measured.
S Charge 100 pC 3D-BSM w/ radial polarized & hollow-shaped probe laser works well !!

Non-destructive & real time bunch monitor required N ical calculati / ILab lich
: _ Chirped Laser Pulse umerical calculation (w/ VirtualLab, www.lighttrans.com
Thus, we introduce... e ( g )

ll3D bunCh Shape mOnitor (3D_BSM)H _ h The exit of axicon lens pair
1 Non'dEStraCtiVe —— i | The exit of radial polarization converter
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2 Single-shot Spectrum® " '
- spectral decoding int. dist. % j\<Temp. prof.
w/ multi-ch. spectrometer U R
3 real-time - Esﬁcz'rte,h---
-> rec.tangular stpectrum | I o .
& linearly chirped probe laser = Aly//T - \
3 High temp. resolution (< 30 fs [FWHM]) SETSERRS pyramid miffor it of timing shifter
H wavelength | e e e o o % R : E h) E
=> > 400 nm bandwidth - RN P — i — @8 (h) Ex
w/ organic EO crystals (ultra-fast response) '
4 3D bunch shape monitor w/ high resolution (longitudinal)

-> radial pol. hollow laser & radially allocated EO crystals (transverse)

Radial
Linear chirped polarization Hollow shape
supercontlnuum

Calc. condition (input laser specs) :

~20 m.
m Focal length of axicon lens pair adjusted to be

= B s A B Bandwidth 775=735nm 35 mm to obtain $8 mm hollow shape
converter
L SR E v v vy Polarization linear Radial polarization obtained & confirmed at the
Laser radially alilocated c- aXIS O O O

(b) Amorphous Pulse duration 200 ps (FWHM) EXit Of timing Shifter .’.’

Kerr material probe laser
Ijl * Kerr-EO material is preparing.

Broadband Frsnel-Rhomb (amorphous material candidate)

beam splitter type waveplate

Enectronbunch Laser propagates actual transport path length
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Laser spectrum

Toward to 30 fs resolution

S | . . 1. Broadband (400 nm) laser pulse generation [3]
Feasibility test @ SPring-8 photoinjector test faC|I|ty, 2010 oo
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Accelerator

Axicon lens pair Axicon mirror pair

Oscillator  Streteher i 1) Broadband laser by PCF (Photonic Crystal Fiber)
2) Broadband amplification w/ NOPA (SHG of Ti:S & YAG)

W T T P __ doces @768 | e 3) Higher dispersion control w/ DAZZLER & NOPA %&<

] & S\ - 4) Axicon lens = Axicon mirror

™ ) . T R 2. Organic EO crystals for ultra-fast response in wider THz region

204
& . n8=1.650

- * | - ST et el For example, DAST (4-N, N-dimethylamino-4’-N’-methyl-stilbazolium-tosylate) crystal [4]:

Rod length =120 mm
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Time delay for each Each EO signal encode

~25 MeV SO segmented area in different wI region High qualified DAST

direction of laser My collaborated W/

Beam size ~100 um (rms S | | r : :
(rms) ‘ H. Minamide (RIKEN)
Bunch duration 6 — 10 ps (FWHM) AL\ Blectron '?unc

Charge ~1.5 nC

EO crystal /nTe x 2; : o ‘
¢ Hollow-shaped Timing shifter Fa?:licarI)I,;tdailsstri,ll)uted Refe re n Ces

10 X 10 X 1 mm3 aser crystal axis )
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