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Abstract

We have proposed a variable-bandwidth monochromator for the next-generation laser Compton scattering gamma-ray
sources. The monochromator consists of comb-like crystals forced to vibrate by piezo actuators. The vibrating fins of the
comb-like crystals are expected to enlarge the angular acceptance of the monochromator by the mechanism similar to
mosaic crystals, which have a larger acceptance than perfect crystals. In this paper, we present the design of a comb-like
crystal, fabrication of an aluminum mockup and results of vibration measurements.
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Figure 1: Proposal of a comb-like crystal for a variable-
bandwidth gamma-ray monochromator.
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Figure 3: Aluminum model of a comb-like crystal for
vibration measurements.
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Figure 4: Frequency response of a comb-like Si crystal
obtained by FEM analysis.

Frequency for Si (Hz)

4500 4600 4700 4800 4900 5000 5100
ol |7 Y|
— 2
— 3|
60 —_ 2
—_ — 5
é 50 | 6 |
5 — 7
40t — !
3 .
1]
o 30} — 1
U) A
20} I
10} / l
S
0 4/* A~ 4 &
2550 2600 2650 2700 2750 2800 2850

Frequency (Hz)
Figure 5: Frequency response of each fin in the aluminum
comb-like block obtained by laser doppler measurement.
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Figure 6: Vibration phase (A) and speed (B) of each fin in
the aluminum comb-like block oscillated at 2785.1 kHz
(the 6th eigenmode) obtained by laser doppler
measurement. The horizontal axis is the fin number.
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Figure 7: Vibration phase and displacement of each fin in
the aluminum comb-like block oscillated at the 6th
eigenmode calculated by FEM analysis.
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