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Abstract

A table-top size soft X-ray source based on inverse Compton scattering has been developed at Waseda University. We
have already succeeded in generating soft X-rays via inverse Compton scattering between 4.6MeV electron beam
generated from a photocathode RF-gun and Nd:YLF 1047nm laser [1]. The energies of the generated soft X-ray are
within the “water window” region which can be applied to the soft X-ray microscope for biological observation. We
remodelled the collision chamber and laser amplifier system for further soft X-ray photons and S/N. As a result, the
number of the detected soft X-ray photons reached 312/pulse, the total generated photons reached 3.28 X 10%/ pulse, and
the S/N reached 123. Moreover, we succeeded in stable soft X-ray generation for 12 hours and some other application
measurements.
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Fig. 2: K-shell Absorption edges of elements constituting
biological bodies.
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Fig. 3: Soft X-ray generation system of Waseda Univ.
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Fig. 4: Schematics of (a)old chamber and (b)new chamber.
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Fig. 5: Flash lamp laser amplifier system.
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Fig. 6: Soft X-ray signal detected by MCP.

Table 1: Parameters of electron beam and laser for
soft X-ray generation.

Electron Beam IR Laser
Energy 4.6MeV  Wave length 1047nm
Charge 350pC Power 36mlJ

. 251pum . 42pum
Beam size S6um Spot size 42um
Bunch .
length <10ps  Pulse Width 10ps

Table 2: Generated soft X-ray signal.

2005 2006
Detected photons 30 312
Generated photons 6.87x10° 3.28x10*
S/IN 14 123
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Fig. 7: Beam size measurement via inverse Compton

scattering.
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Fig. 8: Collision angle dependence measurement.
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Fig. 9: Stable soft X-ray generation.
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