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Abstract

Production of alumina ceramics used for L-band RF window of the coupler in J-PARC linac was discontinued. Thus,
we have carried out the measurement of the RF properties of L-band RF windows made of various alumina ceramics in
order to find the usable ceramic substitute for the RF window. The measured resonant frequency and Q value of TE111
mode in the cavity resonator with an alumina ceramics was compared with the values simulated by HFSS code for the
estimation of the relative permittivity and dielectric loss tangent of ceramics.

1. [XC®HIC 2.
J-PARC V=77 ZE{{D N1 775 —D RF &I,

LEFERSIUVSBEEEDAIE
KE RF W& T250>7F—0 RF &I, BD

H AR B ERASHOT LI FEIFTIv 72 (4
HA95 3L TNHA997) ¢, THE#A i %% 324 MHz ™
RFQ Z&{A® RF 5177 —1Zi%, EA 166 mm @ HA95

RE RS TR0, U n A &L, BYRE R
DEWEHE 9587307 ARMER &SNS, F7-., It
FHERNFEFEDGHESTLDE RF BD VSWR N EL

RMMERA S, DTL ZEiM® RF Ay 77 —I2%, B 7570, BI7I9 7 AOEEry RROBIRNE S TH It
150mm0)HA997 MEHASH, SDTL ZEiH D RF By BERNPEDLRVEERROLIND,

—{Zi%. B 203 mm O HA95 MEH I TWD, F
e:\ TE#RJE R 972 MHz O ACS Z2iRDE LRy 7 25
RF 2%, EA 285 mm @ HA9S 2ME S C\a, L
75 L FRAMMHINDD RF BMRELE G (kic/e -7

D, BAERBLAHEL 0D, ZRH LSRR RE &
Wijt AROT=DBEREEL W, Fo, A— 7‘3 DHH
7RSI WD BTy 7 ADFEE R, /O£
TIEINEWERER A2 HWTEY, ku%@‘éﬁ@w

B TIv I AD S # a4 Table 1 1271, Zhb
DEFERBLOFE B EZOBIEICIE, EEE cm, &
= lmm FE /NSRS HWSI TS, S EO
HEIZIE, B 285 mm, JEE 10 mm DT LI F T3y
77\%%\%_0 ZhUE, ACS ZEHD RF EBERARDT
NIFETIvIATHD, Figure 1 IZHIEL fﬁb‘f_ =]

HIRERZ R, AME 230 mm O TV S W Z2 R LRSS
:L NES 185 mm, & & 66.1 mm@FqMHﬂ{l_J*B% 2 I

bOLRLRDG BB HD, £Z T, A ML, J-PARC V= A3 25, ThHOMFEMTET I v 7 A& kAiddx,
T o7 TRORE/RER 285 mm %ﬁa“é RF B MREELEOWMN» =TT 0 —7 25 LA
W2 DETIv 7 AFM TRAEL, 28RS Z A T, TEN £— FOEREEEE L O Q MoiE %
WA ERB LGS E R nzutn‘*%'%ob TR ATl
%:—3— 6 o
Table 1: Characteristics of Alumina Ceramics
Type number AM997 AM997QII A479B A479U A480S SSA-S1 HA95
Manufactures Ferrotec Ferrotec Kyocera Kyocera Kyocera Nikkato NTK
Alumina content (%) 99.7 99.7 99.8 99.7 99.7 99.6 95
Relative permittivity 9.7 9.7 9.8 9.7 9.7 - 9.2
(3.2GHz) (3.2GHz) (1MHz)
Dielectric loss tangent 0.7~2 0.2~0.25 0.3 0.2 1 - 3
(X104 (10GHz) | (10GHz) | (32GHz) | (3.2GHz) | (IMHz) (IMHz)
Thermal conductivity 32 33 29 31 32 35 27
(W/mK)
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Figure 1: The photograph of a cavity resonator.
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Table 2: Measurements and Calculations for TE111 Mode
in the Cavity Without an Alumina Ceramics

Measurements HESS
Resonance 1478.35+0.01 1478.57
frequency (GHz)
Q value 17600 =600 | 17596
Roughness (1« m) - 7.4
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Figure 2: Electric field distribution of TE111-mode in an
eighth of the cavity resonator with an alumina ceramics.
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Figure 3: Electric field on a y axis in the cavity resonator
with an alumina ceramics.
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Table 3: The Results of Measurements for Relative Permittivity and Dielectric Loss Tangent

Type number AM997 | AM997QIl | A479B A479U A480S SSA-S1 HA95
Resonance frequency 902.36 905.70 905.70 908.76 905.41 906.23 947.46
(MHz) +0.01 +0.02 +0.01 +0.02 +0.01 +0.02 +0.01
Q value 16800 16000 3990 12800 2500 1740 3360
200 600 +100 100 +100 +150 +100
Relative permittivity 9.91 9.81 9.81 9.72 9.82 9.79 8.60
+0.01 +0.01 +0.01 +0.01 +0.01 +0.01 +0.01
Dielectric loss angle 0.08 0.12 2.90 0.35 4.95 7.6 3.83
(X10%) +0.01 +0.04 +0.05 +0.01 +0.05 +0.9 *0.05
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Figure 4: Resonance frequency vs. Relative Permittivity.
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Figure 5: Q value vs. Dielectric loss tangent.
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