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Abstract

A drift-tube linac has been employed for a low energy region of a hadron accelerator, and the application diverges into
many branches from investigation to an industrial use. One of the biggest problems of this system is enlargement of a
power supply system for it needs several hundred kW at a peak to operate. The power consumption of a drift-tube linac
is estimated as sum of a wall loss, which is proportional to resonator surface resistance including contact region, and a
beam loading. Therefore we tried to apply a cryogenic apparatus to reduce wall loss which is correlated with
temperature. We manufactured several prototype drift-tube cavities, consisting 2 cells, and applied 30 K approximately.
Then the Q-factor, which is inversely related with wall loss, was measured. The prototype cavity which has edge shape
contact shows more than 2 times Q-factor which means we would be able to reduce power consumption to half.

In this paper, we report the structure characteristic of the prototype drift-tube cavities and the temperature dependence

test result of the Q-factor .
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Figure 1: Dimensional outline drawing of the resonator.
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Table 1: Specification of the resonator

AR JE R 400 MHz
Q& 7000

LRI AR 175 mm

HRRNEE $ 229 mm
KU 7 b F =2 — 7B 2 K
KU 7 bFa—TEBE 50 mm

KU 7 NF o— TSR % ¢ 30 mm
PNEE ¢ 12 mm

VU 125 mm
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Figure 2: Schematic drawings of the resonator.
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Figure 3: General drawing of the prototype cavity.

Table 2: Specification of the prototype cavity
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Figure 5: Measurement results.
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(a) Connection with an indium.
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(b) Connection with a sharp edge.
Figure 6: Partial view of the connection area.
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