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Abstract

A coherent parametric x-ray radiation (PXR) source based on a cryogenic electron linac has been developed by Toyama
Co., Ltd, KEK and Nihon University. This accelerator requires a high Q factor to obtain high accelerating gradient. To
obtain a high Q factor, accelerating and decelerating structures are operated around 20 K. The accelerating gradient was
achieved up to 30.9 MV/m at 1.0 us pulse width. Amount of the dark current was not observed, and the observed radiation
dose was quite low compared with an accelerating structure operated at room temperature.
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Figure 1: Schematic of the accelerator.
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Table 1: Parameters of New Accelerating Structure

Structure length 1.3m
Resonance frequency 5712 MHz
Working temperature 20K
Shunt impedance 350 MQY/m
Unloaded Q factor 53,000

Accelerating mode Traveling wave

Phase advance per cell 27/3
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Flgure 3: The top view of cryostat.
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Figure 4: The displacement of horizontal direction for the
cavity.
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Figure 5: The displacement of vertical direction for the
upstream cavity.
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Figure 6: The accelerating structure in the cryostat for a
low-power test of the accelerating structure at low
temperature.

Table 2: Results of Low Power Tests for the Accelerating
Structure at 5712 MHz (RT : room temperature)

N S Att. VSWR | VSWR
O | Deduence (dB) Input Output
1 Before bonding at RT -1.72 1.07 1.16
2 After bonding at RT -9.7 1.20 1.17
3 After RF tuning at RT -9.75 1.23 1.33
After setting in cryostat
4 at 288 5K -9.88 1.33 1.33
After setting in cryostat
5 at 48.8K -8.40 1.41 1.39
5 4 =
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Figure 7: Schematic of high-power test for the C-band
Accelerating Structure at 20 K.
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Figure 8: Layout of the high-power test component around
the accelerating structure.
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Figure 9: E..c vs number of accumulated pulses for
the accelerating structure.
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Figure 10: E.' and number of trip vs number of

accumulated pulses for the accelerating structure. The

rescaling has been done applying the definition in Eq. (1).
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Figure 11: The average rad1at10n dose vs Egcc.
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Figure 12(a): PMT output waveform and RF pulse
waveform in operation.
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Figure 12(b): PMT output waveform and RF pulse
waveform at the trip of VSWR.
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