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Laser-Compton Scattering

Comparison of Produced X-ray Energy

— by Laser-Compton Scattering and Undulator
Undulator Radiation
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Motivation of This Research
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Multi-Bunch Electron Linac

LUCX Multi-Bunch Electron Linac
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Status of LUCX LINAC

Beam Parameter at LUCX Accelerator
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Pulsed-Laser Super-Cavity

Pulsed-Laser Super-Cavity
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Cavity Resonance Condition ‘

Resonance of Single Frequency Wave (CW) Lco
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Cavity Resonance Condition
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Cavity Resonance Condition

Pulsed-Laser Stacking A
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Pulsed-Laser Stacking

Principle of Pulsed Laser Stacking 1
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Super-Cavity System

Difficulty of Pulsed Laser Stacking
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Present Status

Present Status of Super-Cavity
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Introduction of “Burst Mode”

“Burst Mode” Super-Cavity for Multi-Bunch Electron Beam
Normal Mode Operation Burst Mode Operation
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Burst Mode Experiment

“Burst Mode” Super-Cavity for Multi-Bunch Electron Beam
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Status of Burst Mode Cavity

Super-Cavity Laser Specification
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Super-Cavity System at LUCX

Super-Cavity Laser System at LUCX
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Laser and Electron Beam Specification at the Collision Point
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X-ray Detector Location

Location of X-ray Detector at LUCX
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Expected X-ray Properties at LUCX
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Multi-Pulse X-ray Generation

X-ray Detection
by LYSO Scintillation Detector

>Number of X-rays Measurement

known detection efficiency

by Micro-Channel Plate
>Pulse-by-Pulse Measurement

unknown efficiency but enough temporal resolution

by HOPG (Bragg Reflector) Based Spectrometer
>X-ray Energy Measurement

Bragg reflection provides X-ray energy




Multi-Pulse X-ray Generation

X-ray Detection
by LYSO Scintillation Detector

>Number of X-rays Measurement

known detection efficiency

by Micro-Channel Plate
>Pulse-by-Pulse Measurement

unknown efficiency but enough temporal resolution

by HOPG (Bragg Reflector) Based Spectrometer
>X-ray Energy Measurement

Bragg reflection provides X-ray energy




LYSO Scintillation Detector
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First X-ray Detection

X-ray Detection by LYSO Scintillation Detector
Timing Scan : Laser®ReferenceMitB8%3 5L THEAAZ 4 %Scan
Mover Position (Vertical) Scan : LaserMFE ->TlL b TableDfIEScan
S>EEGE(EXScreenTEHE TS, T (XEEFIMZIVTH1ET

rmsiig
I‘mSTFE ~621 u m JBeam = \/O-Meas.ured2 _GLaserz
= 1500 [ ~0.82deg : 2 @ BF
§ (150pS ',"‘.% = Ts t—lx"j"fz L__ .
o[ (FWHM)) | i g =545 pum |7
o 3 o 1000 I‘,
S - Q i s
¥ I
T 500 ; § 500 & :
‘% :{_.: :{" g . f I___.-I"”I, “‘I-..__‘[__ I. I
% 2] ~ e oy TS
g 0 P-“‘;‘“&-"*"% ++'{5+ '500500 400 300 200 100 0
276 278 280 282 284 286 i i . K "
Phase@357MHz [deg] Mover Position [um]
k Timing Scan Mover Position (Vertical) Scan

EREEEFEREMES@QLEXRE



N
Number of X-rays ‘

Number of Produced X-ray Photons Measurement
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Multi-Pulse X-ray Generation

X-ray Detection
by LYSO Scintillation Detector

>Number of X-rays Measurement

known detection efficiency

by Micro-Channel Plate
>Pulse-by-Pulse Measurement

unknown efficiency but enough temporal resolution

by HOPG (Bragg Reflector) Based Spectrometer
>X-ray Energy Measurement

Bragg reflection provides X-ray energy




MCP X-ray Detector

Micro-Channel Plate Detector
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MCP Waveforms

Waveform from Micro-Channel Plate/ DarkiE2FADBGMH LIz
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Multi-Pulse X-ray Detection

X-ray Waveform Detected by Micro-Channel Plate
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Multi-Pulse X-ray Generation

X-ray Detection
by LYSO Scintillation Detector

>Number of X-rays Measurement

known detection efficiency

by Micro-Channel Plate
>Pulse-by-Pulse Measurement

unknown efficiency but enough temporal resolution

by HOPG (Bragg Reflector) Based Spectrometer
>X-ray Energy Measurement

Bragg reflection provides X-ray energy




HOPG Based X-ray Spectrometer
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Rocking Curve Measurement

Rocking Curve Measurement at Beam Energy 36/38/40/42 MeV
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X-ray Energy Measurement

X-ray Energy Measurement by Bragg Angle
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LINAC Base Laser-Compton X-ray Source
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ERL Base Laser-Compton X-ray Source
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Conclusions ‘
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