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Designed accelerator complex
@ SPring-8 photocathode RF gun test fafility

3D-BCD
RF accelerating EO detectors
structure Magnetic bunch
compressor

Beam
dumps

emmmmmmmm e e s >
Photocathode Energy 3.9m Bending magnet

RF gun modulators (By=0.65T)
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3D bunch shape monitor (One element of 3D-BCDM) [1]

Three sets of 3D-BCD elements: de/en-coding to de/o- multiplexing

[1] H. Tomizawa, H. Hanaki, and T. Ishikawa,
“Non-destructive single-shot 3-D electron bunch monitor with femtosecond-timing all-optical system
for pump &probe experiments,” Proc. FEL2007, Novosibirsk, Russia, 2007 pp. 472-475.
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2D moment of bunch slice as transverse detection

A) Boundary condition of metal vacuum chamber (like Multi-pickup BPM)

EO crystal e bunch
Iorg %

At center of EO-detectors Center shifted Elliptical shape
B) Situated in free space
(3D-BCD EOS) ta), =,
. E ‘\ _‘\\
Probe points on EO-crystal £ 0 NE ° " Imm'ZnTe
edges located 2-mm from S|m 8- \SACLA: 100 pC,/30 fs [FWHM]
center of bunch slices. S . . ; :;1?:;\131 ¥ /4
g N (b) Al x 10
._é___.tl:}:-rruhls 5 I 4
(a) 10-um transverse shift e = s = o
e  beam (40 pm [rms]) I £
(b) ellipse-shaped slice s
(150 pm [rms] in major axis) 5 |
3|
Isig—Ior -
Al = =48, 4
o e 0 50 100 150 200 250 300 350
Isi.g= w we— Azimuthal angle (8) of detection points [deg]

e
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I,sin? (ﬁAnL). ~x=0.3mm
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Linear-chirped
Supercontmuum

Radlal Polarization Hollow—shaped Laser Beam

Electron Bunch
Timing Shifter

PRV U — M%
i .

Photonic Radial Polarization  Axicon Lens Pair
Crystal Fiber | Converter (Waveplate)

Laser (a) Organic EO crystals assembled w1th (b)
Oscillator radial distribution of a-axes @

(1) (b) Amorphous Kerr EO materlal

Broadband Polarization Fresnel-Rhomb-type

Beam Splitter Waveplate

Laser Spectrum
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Linear-chirped Radial polarization Hollow shape

suPercont:nuum @ O

Ultra-broadband omﬁ U —)
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AO modulator
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PCF Osc.

Radial polarization
converter

Axicon lens pair
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Spectrometer CCD image

Assembly of EO crystals

Electron bunch
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(2) BEAR (UFE) EHE:

Measurement (Decoding ) methods
of EO Sampling :

(a) Temporal Decoding
(b) Spectral Decoding

(c) Spatial Decoding ’’
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Measurements of linear-chirped laser probe pulse with
Spectrograph Streak camera:

The upper is an original laser probe pulse (constant chirp rate).
The lower 1s squarely shaped spectral intensity distribution by
DAZZLER AO-modulator.

(a)

EO material

<
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Laser pulse

Electric field
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polarizer
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Laser pulse

polarizer
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i) Streak Camera [1-3]
The best temporal resolution is 300 fs (FWHM)
when we use “> 700 nm light for injection” + “Fastest sweep field”

Sweep field sWeep electrode Cherenkov radiation enters photocathode.
photo cathode Phosph
JPIOTSIEN ) ~< 500nm: resolution of Streak Camera is ~ >500fs (FWHM)
ligh 1 . .
-lg t 6:3“”0“5 _________ Photoelectrons are swept by E-field to obtain the
temporal distribution.
\ e Space charge effect and initial velocity distribution of
Accel. electrode photoelectrons limits resolution.

ii) RF deflector Cavity
High precise with high resolution, but destructive.
It will be installed to XFEL [4] (The total length became large ~ 15 m).

Transverse E-field

Electron bunches enters RF cavity.

electrons

— Electrons are swept by RF field to obtain the

temporal distribution

RF cavit
Y Profile monitor

[1] H. Tomizawa, Proc. of 5t PASJ, 2008, 129, [2] M. Uesaka, Femtosecond beam science, Inperial College Press (2005)
[3] M. Uesaka et al., IEEE Trans. Plasma Sci. 28 (2000) 1084
[4] H. Ego et al., in Proceedings of EPAC 08, Genova, Italy (2008) 1098
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800nm (EFtE D HFT/=BH S —MRHI7ZTi:Sa Laser); 100fs laser
FESCA200T® /\JL AME(FWHM)D B RAKRTF 4

BET —HF2 C6138 IZBITAEE 800nm DX AFIvrL v
http://jp.hamamatsu.com/resources/products/sys/pdf/jpn/c6138.pdf

FESCA-200 D-Range
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400 ~500nm (FL 274D ;EL): 100fs laser
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FESCA200 T/ \)L AME(FWHM)D K -

BEZT —H#1 C6138 IZBITAHEKE 400nm ODF A FIvIL v

http://jp.hamamatsu.com/resources/products/sys/pdf/jpn/c6138.pdf
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Chirped Laser Pulse
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Intensity [a.u.]
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Chlrp scanning to add pure GDD Chirp Rate: 40fs/nm
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