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‘ Introduction
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Diffraction radiation

~ YA Diffraction radiation

[/K h _ (DR) appears when a

ok +—————C» charged particle
A== = _ZTFPR moves in the vicinity

o of a medium
Impact parameter, h, —
y?» the shortest distance
h<— between the target
2T and the particle
A - observation wavelength trajectory

Y = E/m¢? — Lorentz - factor
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Basic idea of compact microwave and soft
X-ray source

420mm

CDR open resonator ,  Microwave radiation
‘ / SBD Detector

Vches

= Generate microwave radiation
= Stack it in open resonator.

= Scatter CDR on a subsequent bunches generating
soft X-ray radiation.
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‘ LUCX facility

CDR open resonator SBD detector

PMT based detector
of scattered photons

Gamma detector 2 . . T j =j1:u

3m S-band Linac

\\elazlr;;m bunches aF ad ICcT

Parameter Value Units
Electron energy 43 MeV
Bunch charge 2 (1.25*10"M0) nC (e/bunch)
Bunch length 10 pS
Number of bunches per pulse 100
Bunch spacing, Ib 2.8 (840) ns (mm)
Pulse repetition rate 12.5 Hz
Transverse beam dimensions in |P 200 x 200 um
Emittance 5 T mm mrad
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‘ ICT multi-bunch traces
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Microwave cavity
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Microwave cavity
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'CDR mirror, Flat

Aluminum mirror on fused silica substrate
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‘ CDR mirror, Concave

Bulk aluminum mirror
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CDR beam line, detectors

e BPM2 . 420mm _:  BPM1

SBD Detector
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electron bunches
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‘ CDR (microwave) line
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‘ Alignment of CDR (microwave) line

5= Alignment laser

with telescope
I

¥
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‘ Alignment laser through CDR section

upstream downstream
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‘ New mirrors back-reflection check
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‘ Schottky Barrier Diode

Model DXP-12
Frequency Range (GHz, mm) 60-90,
3.33-5
Sensitivity (mV/mW at 10 uW input), typ. 1800
Flatness (dB) typ. + 2.0

Wavelength, mm
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'Detector of scattered photons
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Electron beam optics
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430514 Alpha Beta Emittance
E[TEV]" s | Horizontal | 6.259 3.495 | 162605E-6 e 1g
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X-Y scans for C1 and C2
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‘ Angular dependences
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Dependence on bunch charge
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SBD scope trace, cavity Q-factor
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Autocorrelation, spectrum
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QQ-factor
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Stimulated CDR
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Demonstration of SASE exponential
orowth and saturation at the TTF FEL.

J. Rossbach, et. al., Demonstration of gain saturation and controlled variation of
pulse length at the TESLA test facility FEL, NIMA 507 (2003) 362—-367
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(Q-factor saturation
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Summary and plans

We have successfully commissioned
microwave resonator system.

Demonstrated a good power stacking of the
Stimulated Coherent Diffraction Radiation.

Further work remains to fully optimize this
system.

Achieve higher quality factor of the cavity
what will gain soft X-ray production via
Thomson scattering.
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