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Abstract

In the J-PARC linac, the digital feedback system was implemented to satisfy the requirement of the RF system.
However, it was found that the output momentum in the linac was drifted by the effect of the humidity at the klystron
gallery. Therefore, we measured the humidyt characteristics of the RF devices and these results with a few degrees were
one oder larger than the requirement (+0.3% in amplitude, 0.3 deg. in phase). Although the moistureproof treatment
was performed on the RF devices, the result was a reduction of 20% of the phase drift at maximum. . We will plan the
improvement of the RF reference distribution system, one 324MHz station and one 972MHz installed in the condition of
the constant humidity to estimate the effect of the humidity. In the future, the phase drift will be tuned in the improved

system.
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Figure 1: Humidity fluctuation of 2017 fiscal year at the
klystron gallery.

TWARW, AHIED R, &8ss DR ERM: 2 4 —
X=X G F 1 HifEE CRMR L T, IR0 o 8
BNEA R KM Z2RET S Z & h B,

2.1 EEBEEE SN Y AT LR

JJPARCV =7 v 7 Tl, ¥+ 7Y O EHH T 12MHz
D J-PARC D27 1w ZIZFH L 7z 312MHz & 960MHz
DHEMELGZEERL T, EFTEAT—Ya Vi
DET BYAT LR 5TV [3], 5, S S
EEKRLTWD Y =7 v 7 &G S A 2
(CDX-KEK021) O R 2 A L 7z, BT, 2
£ D CDX-KEK021 # FHHE L T, [HEM I EL T—
E BRI N O CDX-KEK021 D1E 5 & 6 i 16 1648 12 3%
&L CTRE DA% 2L X H 72 CDX-KEK021 D55
ZEEE U 72 (X 2Y), B3 12 CDX-KEK021 O i@ J&
MORERERZRT, HE 27 COFMETTREZ
30% M5 65% IZB LS 2 212, 312MHz 1§ 5 1%
—1.4 deg., 960MHz {5 ¥ —3.2 deg. DiAH KV 7 k
NHIE XNz, ZORERPS, BEDHEIL 2742 C

V-7V E%kE MoBERELEUOLY N7y 7T
HEXNhTWE, BB AR Y 7 MJMES DRSNS
BRMOLFHE LTEHL TS

614 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

CDX-KEK021
o 2 ‘
12, h | 2 OpX-KEK021

temperature test chamber temperature and humidity test chamber

Figure 2: Setup for the humidity characteristics test of the
J-PARC linac master OSC (CDX-KEKO021).
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Figure 3: Humidity characteristics of CDX-KEKO021.
When the relative humidity fluctuated by 30% and 65%,
the phase dirift at 312MHz and 960MHz were —1.4 deg.
and —3.2 deg., respectively.
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Figure 4: Result of the humidity characteristics test of the
324MHz RF&CLK board (CDX-KEKO005). When the rel-
ative humidity fluctuated by 30% and 65%, the phase dirift
at 324MHz, 312MHz and 48MHz were 1.8 deg., 1.0 deg.
and 0.8 deg., respectively.
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Figure 5: Correlation beteen the humidity and phase drift
of the downconverter of 324MHz in CDX-KEK004. When
the relative humidity fluctuated by 30% and 65%, the am-
plitude variation (a) of 0.02dB and the phase drift (b) of
0.2 deg. were obataind, respectively.

T, WE 27 Ciz—E L TERE 30% 5 65%
I B & B 72 & ¥1Z, 324MHz RF, 312MHz LO (Local
Oscillator) (235 T 1.8 deg., 1.0 deg. DAifH KNV 7
k ASHIE & 17z, 48MHz CLK (CLocK) 1, [Fl&eff: T
0.6 deg. ZE LT\ 5, Z7z, CDX-KEK004 IZ N X
7= downconconver DI ERMEDHIEFER 2K 5 12
AT, EmIAR A U W23, [F T 12MHz IF
DHME T 0.02dB FEEE D ZH), fL4H T 0.2 deg. FEED
KU 7 hHYHIE S N7z, ADCL & ADC2 13 Hf E D
BlAR D E X 72 I B 508, EARIZIZIE U B B
BELTWwb, ULAL,ADC]1 & ADC2 TF ¥ » 1)
WA H B Z L L WS FERIZA 5 72,

6 \ZANE JE B 972MHz D A F — ¥ 3 VIZE
X NTWD CDX-KEK018 O i 45 M 3 B oD
RE2RT, REL 27 CIZHEE LU TEE 30% 75
65% 122X 72 & £1Z,972MHz RF, 960MHz LO K
O 48MHz CLK H 112 BT 2.3 deg., 1.8 deg. KO}

-615 -




Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THPHO11

x

L0 70§
— 05 60 Z
o) 5
< z
E 0.0 50 &
= ol
= =
A0S 40 2
g

-1.0 30 |

—_ 9601\4}[2‘(L0) Phase
——972MHz (RF) Phase

——48MHz (CLK) Phase
—— Humidity

9/29 101 1073 10/5
Date [mm:dd]

Figure 6: Result of the humidity characteristics test of the
972MHz RF&CLK board (CDX-KEKO018). When the rel-
ative humidity fluctuated by 30% and 65%, the phase dirift
at 972MHz, 960MHz and 48MHz were 2.4 deg., 2.0 deg.
and 0.2 deg., respectively.
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Figure 7: Correlation beteen the humidity and phase drift
of the downconverter of 972MHz (CDX-KEK019). When
the relative humidity fluctuated by 30% and 65%, the am-
plitude variation (a) of —0.03dB and the phase drift (b) of
—0.2 deg. were obataind, respectively.
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Figure 8: Resutls of the humidity characteristics test of
N9913A and E5061B.
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Table 1: Humidity Characteristics of Cables

Cable Name Phase Drift [deg./10m]
RH10% — 65% RH65% — 10%

LDF2RK-50 —0.15 deg. +0.03 deg.

S 04272 B —0.55 deg. +0.30 deg.
5B-322-27-27 —0.34 deg. +0.74 deg.
Sucoflex106 —0.42 deg.

Sucoflex104 +0.45 deg.

Optical Fiber —0.19 deg.
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Figure 9: Improvement plan of the RF reference signal distribution system.
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