KAGRA Newtonian noise investigation meeting

Purpose of this meeting
2020/12/22
Takaaki Yokozawa
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Newtonian noise

Amaldi 9 and NRDA 2011 10P Publishing
Journal of Physics: Conference Series 363 (2012) 012004 doi: 10. 1088/1742-6596/363/1/012004

Newtonian noise and ambient ground motion for NeWtOnian nOise aﬂd

gravitational wave detectors

reduction rate
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Newtonian noise i

Presentation by Jan Harms and Vuk Mandic

https://events.ego-gw.it/indico/getFile.py/access?
contribld=26&sessionld=1&resld=0&materialld=slides&confld=34

Seismic NN in a surface detector Seismic NN in an underground detector
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https://agenda.infn.it/event/15928/contributions/

N eWtO n I a n n O I Se 88921 /attachments/63250/76092/GWADW2019.pdf

Atmospheric Newtonian Noise (NN):
attenuation & cancellation strategies

D, Fiorucci', J. Harms', F. Paoletti?, I. Fiori®, M. Falxa?,
M. Barsuglia’, F. Giberté, F. Badaracco!

NEB measurements: not taken at the same time!
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Newtonian noise
Presentation by Somiya-san at TAUP2019

https://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=10792
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Newtonian noise

Report by Nishizawa-san

Water Newtonian noise for KAGRA

Atsushi Nishizawa, Junko Kasuya, Kazuhiro Hayama
(Dated: February 3, 2019)

We consider Newtonian noise from a water channel and a water fall and estimate how large these Newtonian noises
are to conclude whether it finally affects KAGRA sensitivity or not.

I. NEWTONIAN NOISE FROM A WATER CHANNEL

A. Noise power spectrum

Figure 1. Schematic views of Newtonian force exerted on a mirror from a water channel.

Figure 13. Power spectra of Newtonian noise from a water fall ax a function of frequency f (1 =
to the mirror D = 5m (blue), 2m (orange), and 1m (green). Other parameters are set to p = 1
Saame = 5'em® /He, v = 2m/s. The red line is KAGRA design nolse curve (3],
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Figure 14. Power spectra of Newtonian noise from a water fall as a function of frequency [ (Q = 2=
a = 0 (blue), =2 (orange), and —4 (green). Other parameters are set o D = 2m, p = lg/em®, L =
v=2m/s The red line is KAGRA design noise curve [3].
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Newtonian noise
Reported by R.Takahasi-san

https://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0010/G1201050/001/K-J%20workshop%20120528.pdf

Comparison with feed-back control
=\Witness sensor is effected by the control. | setsmometer
sWitness sensor is NOT effected by the control. — -
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KAGRA Newtonian noise

- Newtonian noise from lkenoyama mountain
- | remembered some discussion about mountain pulsation (k&) when | became
KAGRA collaborator(~2013), but no report---

- Newtonian noise from water fluid (Main topic today)

- Measurement
- Theoretical calculation, model investigation
- Simulation

- NN measurement by seismometer/microphone

- From density fluctuation inside medium

- Sound reverberation time measurement
- Surface displacement

- Preliminary result was obtained from Virgo group
- Atmospheric NN

- Temperature NN

- Infrasound NN

- NN measurement by Gravity Gradiometer
- Superconducting gravimeter ((BE&&E SH:t) at Misawa Naoj
- TOBA




