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Abstract

To obtain high brightness quasi-monochromatic X-ray via Inverse Compton Scattering, highly intensified laser beam
is designed and implemented in a new beam line of KEK Superconducting RF Test Facility (STF) accelerator, under the
program of "Quantum Beam Technology Program". The STF accelerator is a superconducting Linac using ILC
technology, operated with a 5 Hz repetition, Ims electron bunch train, and 40MeV beam energy. The intensified laser
beam was generated by a 4-mirror optical cavity with beam-synchronized burst-amplified laser input. The high
brightness X-ray is generated by the collision between incoming electron beam and stored laser beam in the 4-mirror
cavity. The 4-mirror optical cavity technology has been selected for their stable laser storage with long mirror distance,
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where electron beam is coming in and out for head-on collision between them. On this report, STF accelerator
construction including collision laser system, and also collision results are described.
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STF Accelerator Operation Parameter Table
Pulse Length Ims
Repetition Rate S5Hz
Bunch Spacing 6.15ns (162.5MHz)
Number of Bunch / Pulse 162,500
Bunch Charge 62pC
Total Charge / Pulse 10,000nC
Beam Current 10mA
Bunch Length 12ps (FWHM)
Maximum Beam Energy 40MeV
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Figure 2 : Typical beam size measured by tungsten wire

Figure 1: Beam Parameter of STF Accelerator
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Figure 3 : Emittance measurement results

DSO X 30344, MVEZ]SBBEB FriMar 28 17:47.20 201 3

Loss Monitor

BPM signal
(V1+V3)

N

‘n’ oricavityonsTEBeam line
% — - |

Figure 5 : 4-Mirror optical cavity

Figure 4 : Achieved 1ms long bunch at STF
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Figure 7 : Obtained Signal using MCP detector
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Figure 6 : Additive support system for the optical cavity
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Figure 8 : Detected X-ray spectrum on SOI detector
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