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Current Observable GW bands

Currently only high-frequency GWs have been directly detected by LIGO and Virgo.
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Next generation GWDs and space GWDs will expand the window of GWs




Interferometric GW detector

Fabry-Perot Michelson Interferometers with recycling technique

ETM: End Test Mass

ITM: Input Test Mass
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Global network of GW detectors

LIGOIivingsten KAGRA Hida

o & ! 3
U4 3 - _ Japan

> e

GEG®GooIHanover

Germany

h SR

.b-‘_" T —p » . <
T —————

Improvement of confidence in direction, duty cycle, sky coverage, and so on.
4



Past observing run

T. Sawada, JGW-G2214421-v7
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Past observing run

T. Sawada, JGW-G2214421-v7
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Plan of next observing run O4

Planned from 24 May 2023.
18 months for observing.
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KAG RA Site 90cm snow in one night
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KAGRA entrance in winter season
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Suspensions e

hKAGRA configuration
- Cryogenic test masses
- 3 km arm cavities
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History of KAGRA

Evolutlon of Sensitivity Curve
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T. Sawada, JGW-G2214421-v7

2010 Funded by MEXT Japan
2012 Started Construction
2016 Test Operation @ room temp. (IKAGRA|

/2018 Cryogenic Test Operation (bDKAGRA)

2019/10 Joirec Research MoA with LIGO-Virgo

- 2019/11 FPMI

2019/12 FPMI
2020/2 PRFPMI
2020/3 PRFPMI

2020/3 Joined O3 PRFPMI@ room temp.
2020/4 Observation 03GK

FPMI = Fabry-Perct Miche/son Interferomete
PRFPMI = Power Recycling Fabry-Peror
Michelson Interferometer 13



Noise budget during O3GK

KAGRA CoIIabora_tion, PTEP, 2022. ptac093
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We identified dominant noise sources in all observation band
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Suspension update for low frequency

Added new optical levers for better angular sensing.
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T. Yokozawa, JGW-G2214400-v3
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Conclusion and Future Work 11

Conclusion

With my newly designed control, the control noise was reduced by 2~3 orders of
magnitude while maintaining stable operation of the interferometer for a long time
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M. Tamaki, JGW-G2314804-v4
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Baffle installation for middle frequency

Installed many baffles around central area mirrors

T. Sawada, JGW-G2214421-v7 17



High power laser for high frequencies

Installed new high power laser with better intensity noise.
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laser
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Updates of vacuum and cryogenics

Achievement of cryogenic mirrors are important for better sensitivity.

We want to reduce thermal Problems occurred in the preparations for O3

noise by cooling the mirror, but..
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Expected sensitivity toward O4

O4a O4b H. Yuzurihara
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We aimed to achieve 1 — 3 Mpc at the beginning of O4 (O4a)

and 3 -10 Mpc at the end of O4 (O4Db).

To achieve them, we plan to have relatively longer commissioning
break between O4a and O4b compared with LIGO and Virgo.
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Published papers in this Year

KAGRA Collaboration First joint observation by the underground gravitational-wave
detector, KAGRA with GEO600

Unsupervised learning architecture for classifying the transient noise of
interferometric gravitational-wave detectors

Performance of the KAGRA detector during the first joint observation with GEO 600
(O3GK)

Response of the underground environment of the KAGRA observatory against the
air pressure disturbance from the Tonga volcano eruption on January 15th, 2022

A laser interferometer accelerometer for vibration sensitive cryogenic experiments
Vibration analysis of KAGRA cryostat at cryogenic temperature

Input optics systems of the KAGRA detector during O3GK

Estimation of Newtonian noise from KAGRA cooling system

22
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https://link.aps.org/doi/10.1103/PhysRevD.107.042001

Summary

LIGO-Virgo-KAGRA Collaboration has been started.

KAGRA couldn’t join O3 observing run with LV due to COVID19
pandemic but had an observing run, O3GK, with GEO600 in April,
2020.

Next observing run, O4, planned to start on 24 May 2023.

KAGRA will join O4 with better sensitivity than O3GK

Commissioning is ongoing.



