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Abstract

+0.1°C temperature regulation of the accelerating structure with/without RF-power is one of the most challenging
parameters in SCSS (SPring-8 Compact SASE Source) project, which is aiming at constructing X-ray radiation
facility based on the SASE-FEL ™. Since the heat dissipation in the C-band accelerator is about ten times larger than
the conventional S-band accelerators and it’s level varies with different operational modes, an active control system is
necessary. We designed the precise temperature regulation system for the C-band high-gradient accelerator, which
monitors the structure temperature and provides feedback on the water temperature at inlet using an electric heater and a
flow-rate control valve. The performance of the prototype model of this scheme, which is capable of handling 4 kW heat
loss for the high-gradient test using one accelerating structure, is described in this paper.
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Fig.2: One-fourth FEM model and the cross-sectional
view of an accelerating cell.

Table 1: AT, (temperature difference of the cooling water
between the inlet and the outlet of the structure) and AT,
(temperature difference between the cooling water and the
copper body at the thermometer position) for various
cooling water flow rates per channel when the heat
dissipation is 2.0 kW. Velocity for each flow rate is also
shown.

Flow Velocity AT, AT,

Rate (m/sec) (°C) 0O
(I/min)

2 0.48 1.80 1.33

3 0.72 1.20 0.99

4 0.96 0.90 0.80

5 1.20 0.72 0.68
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Fig.3: Temperature distribution of the center cell. The
heat dissipation is 21.4 W per cell, and the cooling water
flow rate per channel is 4 1/min.

3. BERTAMRE Y FIZE T BT
Fig.4lZ. CN> Rin#ES A5 LD 1=y b &R
LTHED, 2KD0MWY 1A ko, N)VAE
Pal—%, NVAALT Ly —, 4AKDNEE,
BLOENS ITHIET % EFHERN S BRI N T W
5, 40MV/m®DHNHEE)ES & MG 3 % & el B i,
KDl E DEROAHADHNEND, #EoT. &
BERRBRTOHBEENIL, EETOERITLEXRT?2
% (4kW) E7xoTn5b,

ACPOWERLINE

COMPACTMODULATOR

RF.PULSE
COMPRESSOR

WAVEGUIDE
Accelerating Struc

Figure 4: One unit of the C-band main linac. The colored
components will be prepared at the high-gradient test.
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Fig.5: Cooling water circuit for the one accelerating
structure and the feedback system.
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Fig.6: Monitor display of the control touch panel.
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Fig.7: Experimental result of the temperature regulation
system without RF power. The temperature fluctuation of
+0.5 °C from the chiller system is regulated below +0.1
°C.
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