Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 THP048

= E SO ER TO O EfFIEEER
PROPERTY TEST OF THE CRYOGENIC Q-FACTOR FOR HIGH PURITY COPPER

FREFSEALA A, 1L E Rk A8, E g ©
Akihiro Iino #®), Seiya Yamaguchi »®), Katsumi Endo®
A) The Graduate University for Advanced Studies, SOKENDAI
B) High Energy Accelerator Research Organization, KEK
© Toyama Co., Ltd.

Abstract

Toyama Co., Ltd, KEK and Nihon University have been developing coherent parametric x-ray radiation (PXR) source
based on cryogenic electron linac. In this accelerator, it is generated PXR to be irradiated on the single crystal with
electron beam of 75MeV. This accelerator is a normal-conducting compact energy recovery linac and is required high O
factor in the accelerating and decelerating structure. To obtain high Q factor, the accelerating and decelerating structure
is under 20K, and we selected high purity 6N8 copper (6N8 copper) as cavity materials to exceptionally lower DC
resistivity at extremely low temperature. We report measurement result and calculation result of residual resistance ratio
(RRR) for 6N8 coper and Oxygen-free copper (Class 1), and those of Q factor for pillbox cavity made of 6N8 copper and

of Class 1 in this paper.
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Figure 1: Schematic of the accelerator in development.
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Table 1: Parameters of New Accelerating Structure

Beam energy 75MeV
Structure length 1.3m
Average Eacc 57.7MeV/m
Resonance frequency 5712MHz
Working temperature 20K

Shunt impedance 300M Q/m

Accelerating mode Traveling wave

Phase advance per cell 27n/3
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Figure 2: DC conductivity dependence of surface
impedance of copper.
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Figure 3: RRR dependence of Qy(20K)/Qo(300K).

3. RRR & QfEDOHIE

3.1 RRR OHE

RRR & Q EOWETIX, ETE /LR Y7 AZE | OF kE
LoD E SRS O RRR ZHIEL | £ D% BELIZE L
R 7 AZENZHOWTHIENOBIEE ETO 0 EHOE
FEARLEPEDREZITV, Q L RRR DRRA KD D,
RRR ORIEE T, (1) &0, BKIE L F IR COEE
DORFEMEIDENENDOBETIRTIE o ZROF LT,
ASHIE T, 4¥s1E% AV, Keithley Model 2401 Low
Voltage SourceMeter Instrument & Nanovoltmeter 2182A
EOMBEDLFIZLDT NVEZE—RTHHAILT,
RRR10,000 O FEFCHARKIR RFORE T +43 72 81 1
ERELGONDLIOIT, Eita 1A, REH A X & Wi
Immx1mm, £ 100mm [JIRELT, X 4 127744 A
o NN~ER & T D RO B BRI A 7~ 9, RRR

- 1081 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 THP048

DOWTETIE. 6N8 Filkt L class 1 $AM I HOWNT T o7,
kR 300°C., 500°C, 700°C., 900°C TZI-EH 3 B
DT =— VA ZE i LT D& E LT, 0 DIRERLE
PEZ X 51279, IRIZ 300K TOHPIHR & 20K TOHE
PLEDO (0 (300K) 0 (20K)) O 7T =— LVALELIE
(Ta)EAFPEDRERERZK] 6 12T,

Specimen

Soldered connection '

|

Figure 4: Layout of the DC conductivity measurement for
6N8 copper and class 1 before setting in cryostat.
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Figure 5: Annealed temperature dependence of DC
resistivity.
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Figure 6: Annealed temperature dependence of ,0 (300K)/
0 (20K).
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Figure 7: Layout of the Q factor measurement for the
pillbox cavity before setting in cryostat.
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Figure 8: Temperature dependence of Q-factor for 6N§
copper.
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Figure 9: Temperature dependence of Q-factor for class 1

copper.
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Figure 10: Temperature dependence of Qy(T)/Qo(300K).

100

6 . y
o ]
e ' ]
4 ]
8 4 ]
< ]
S 3} .
o) Calculation
8 2F f : @ Experiment(6N8) .
S ; @ Experiment(class 1)
0 A | - | d ad L ]
0 500 1000 1500 2000 2500 3000 3500
RRR
Figure 11: RRR dependence of Qy(20K)/Q(300K).
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