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Abstract

KAGRA is a detector for gravitational waves, a laser interferometer with 3km x 3km arms, located in an underground
site in Kamioka, Gifu, Japan. Vacuum system for KAGRA was constructed already, while a remote monitoring system
for it is not well implemented yet. In 2021, KEK staff members started to discuss the issue with KAGRA on-site staff
members. During 2022-2023, EPICS-based prototypes were developed for monitoring vacuum components, and were
evaluated for near future mass production. This report describes the current status of KAGRA vacuum monitoring system,

various problems behind, and future plans.
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Figure 1: Timeline of observing runs, quoted from [6].
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Figure 2: Layout of KAGRA vacuum units.
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Figure 3: Vacuum components for one unit.
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Figure 4: Prototype-2 design for one vacuum unit.
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Figure 5: Prototype-2 implemented at the location Y21.
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Figure 6: KAGRA vacuum trend of X area during O4a
(May 25-June 01).
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Figure 7: Network extension plan for device controls.

3.1.2  EiREIZED lon Pump fifiE

KAGRA ELZ2H 5% (151 X/Y arm OBEES) 1. 510 EE
DT R R E SN TND, 2D, Ton pump
R COREN AT D, Oda FIMIZH—ET Ton
Pump 2MEIEL T z72%, TMP & Roots pump TOX
RIERAZE RSN,

ZOREIE, IEEE° LIGO, VIRGO TIEE I/
VY, KAGRA i H TRERZ E 1A, ISR &> TV D E:
MThD,

3.2 WFZEERBEODMIE

32,1 ANAYEPRENNE SRS h1E

J-PARC MR i 25 O £ ¥E |2 ¥ > 7= Prototype-1
(PLC-based) N EFEET /L EL TEHHH TEX e -72DIE,
NN % & KAGRA O 15« N B O OIniEdR
EEPBBDRIMNK)RERICHD, 5 HO
Prototype-2 DBHFEDIHT, KAGRA D FKMFIZHE-T=H
AL A RINBEETHoT,

KAGRA O ANPIRAET, Hilf# 7 N — 7% Network &
B ZELZEITHEEL N, 3.1.1 OHEZRHIE Network 2%
EENLEDNS LR, 4% BERE & R AHL 208
DELEMREEZ RS TNL,

- 710 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

322 hrVNEEREE

KAGRA R /LN TIEEE 2 BT TL
TITbivh, D EEIEEDIEZERE T, b RLNT
B2 IR OEENFIBRENDZEH 20, £,
Arm IR ITIREK THIIE 237K LIZZR AT 65,
ZAT AN DEAFIRNDN | FLZE s il 4 0D SEHE 237270
PEFRNEFO—D>THD,

4. FEOH

2021 4EFELIREDHK) 2 AERI D, KEK O KAGRA #7253
HE ~DOFFRIC DWW T L7z, KEK #4700 EPICS
NR— 2D E ORERZT 212, a) J-PARC MR {145
@ PLC ~—A® Prototypel 73 KAGRA EZEHE%T (Gate
valve, Pump, Cathode Gauge) DERIZfEH CZH2 L%
FZFEL . b) LAN-DIO ~X—AMD{K= AR 2 Prototype2 % &
FEET NVEL TR LT, Bl T 3 AT EZEE85%
BEARL QD A1, Prototype2 % HEAN|Z 2R H) 40 7
FTO# A% B a4, BI# L TR O£ Gate valve DE1R -
Interlock (2675 T35,

—7J7. KAGRA # A NTOEZEEAR A O T,
H NI — I BN B 5B 2 D, KAGRA AH T
S VIONG AV g T N

HiEE

KAGRA HEZEEEAA T O 5HkE (K512 EPICS 10C
&72% micro server) DA HIFHEE T, KEK (L H 5RO
A DM AR R TLT=, F£72, PLC ¥¥M OIS T
Bl Cld, KEK 1 —RICH HLQ-2& L, B
ZEtas D5 Cathode gauge <° Ton pump controller D&
BCIE, KEK S HKEO#FmAIRICLHELE,
EEHIAN LT,

KAGRA YA GREE TR RT) TOIEE)L, ICRR D
ZLDEZ T TN T2 TE Y E3, HRURHIN
7-LET,

SE Xk

[1] T. Akutsu et al., “Overview of KAGRA: Detector design and
construction history”, Progress of Theoretical and
Experimental Physics, 2021(5):05A103, May 2021.

[2] https://gwcenter.icrr.u-tokyo.ac.jp/

[3] https://www.ligo.caltech.edu/

[4] https://www.virgo-gw.eu/

[5] T. Tomaru, “Gravitational wave observation now and
future”, Presentation in the 19th Annual Meeting of Particle
Accelerator Society of Japan (PASJ2022), Kitakyusyu
(Online meeting), Japan, Oct. 2022,
https://www.pasj.jp/web_publish/pasj2022/proceedings/
PDF/TUOP/TUOPAO1 _oral.pdf

[6] https://observing.docs.ligo.org/plan/

[7] POERSCE “RAURIR B ) 8 KAGRA % MV V7o H
TN RIEDOHEHEIZ DN CORE”, SN2 444 1A

[8] M. Yang et al., “Introduction of accelerator know-hows to
KAGRA’s vacuum system”, Proc. PASJ2022, Kitakyusyu
(Online meeting), Japan, Oct. 2022, pp. 780-782.

[9] ZHED5, M KRR, “KAUEIR R Eimst A 3km
KORIEZEL I hOBUE”, Journal of the Vacuum Society
of Japan, Vol.54 (2011), pp.621-626.

[10] 75 i 05 5, “KAGRA D EZ23E{E >, B ARMM 7 25
Vol. 120 (2017), pp. 16-19.

PASJ2023 THP13

[11]T. Tomaru et al., “Vacuum System in KAGRA Gravitational
Wave Telescope”, Presentation in IVC-22, Sapporo, Sept.
2022.

[12]J. Odagiri et al., “Application of EPICS F3RP61 to
Accelerator Control”, Proc. ICALEPCS 2009, Kobe, Japan,
Oct.2009, pp. 916-918.

(I3t — ., Wi REh, FEMEAE, & HLE, "J-PARC
MR (235175 PLC module DEBEEFIEDERE, ik 26
AR BE AL IEE R BRI J8 4, Sapporo, Japan, Sept.
2014.

[14] 7 vh=L A8 425 FutureNet XIO-100,
https://www.centurysys.co.jp/products/protocol/
xio100.html

[15]M. Yang et al., “Evaluation of a LAN-DIO (Digital-1O to
LAN) Converter”, The 20th Annual Meeting of Particle
Accelerator Society of Japan (PASJ2023), Funabashi, Japan,
Aug.29 — Sept.1, 2023, THP11, this meeting.

[16]Y. Itoh on behalf of the KAGRA Collaboration, “Status of
KAGRA”, Proc. 38" International Cosmic Ray Conference
(ICRC2023), Nagoya, Japan, July 26 - Aug.3, 2023.

[17]T. Yokozawa (Fi{5%2: %), private communication.

[18]0O. Miyakawa on behalf of KAGRA Collaboration, “Real
Time control for KAGRA covered by EPICS”, Presentation
in EPICS collaboration meeting, Osaka, Japan, May 2017,
https://www.rri.kyoto-u.ac.jp/EPICS/materials/
Osamu_Miyakawa_KAGRA_20150517_EPICS2up.pdf

=711 -



	1. はじめに
	2. KAGRA真空監視系の状況
	2.1 KAGRA真空システムと真空監視系整備の経緯
	2.2 2つ目の信号取合い装置：Prototype-2
	2.3 共同観測O4aでの真空監視


