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Abstract

We have developed a new power coupler for the ARES cavity being reused in SuperKEKB. The key design feature is
that the coaxial window part is detachable from the coaxial loop coupler part, while both parts of the current type are
integrated into one body by brazing. In this paper, we report the results of thermal analysis for the new type of power

coupler in comparison with the current type.
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Figure 1: Cross-sectional views showing cooling-water
circuits of the current and new types of couplers.

3. ERMEMHER

3.1 fRMT SR
BEHTICIE ANSYS & fif 7=, FEES{ 1L, CST-
MW-Studio Zf# >, SuperKEKB (281} 55 K RF &
77 800kW #AFERFIZ 33T DFRMT A FL[2] %8 H L 7=,
AR 30°C, KD E% 3 L/min ELCTED#E
R AR E A T CAMERANS 284 W/mPK, PN (AR
12 674 W/m’K, K&HI%Z 6 W/m?K LERELT,

- 380 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

FRAT LA A L7 BHRF LA Z Table 112R97, 703

T 7 &b B ARRFARFGZER HA9S -T2,
Table 1: Material Properties

Alumina Copper SUS304
Thermal
Conductivity W/mK 27 386 16.7
Young's N/m? | 3.20E+11 | 1.I8E+11 | 1.93E+11
Modulus
Thermal
Expansion /'C 7.70E-06 | 1.77E-05 | 1.73E-05
Coefficient
Poisson's
Ratio 0.24 0.34 0.3
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Figure 3: 3D temperature distribution for the new type
when feeding RF power of 800 kW.
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Figure 2: Comparison of the 2D temperature distributions for the current and new types when feeding RF power of

800 kW.
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Figure 4: 3D temperature distribution for the new type
where the material of the central connecting bolt is
changed from stainless steel to copper.
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Figure 5: 3D temperature distribution for the new type
with an additional cooling water circuit around the inner
conductor at the air side.
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