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LIGO situation

* Global seismic motion cancellation system was
implemented on O6 run at iLIGO.
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Cancellation system
was well worked.




Newtonian Noise?

e Test mass fluctuation due to the gravity perturbation
* By seismic motion
e By air
etc. (= change of the mass)

. . (a) P-waves —
Newtonian noise by Cisigigian
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Why important?

GW sensitivity [1/V Hz]
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How to ?

e Define the subtraction factor at the single

frequency.
* The subtraction factor is changed by
* Number of sensors
e Sensor layout ( )
: S g Raw
* Array size /R — NNgup | E
o S e Subtracted
NNRaw
y Frequency
From the Rayleigh model, the correlation function is given by
C(day; po,w) = (2rGpoy(v) // d*k d"’,_ l_.:.I:'.u:)%%(‘_}'k(‘_hk,(*i@*'(E—F’.
C(daz; po,w) = (Gpoy(v) [[d'o(l 0'C(&; 0,0, w)K(D, 00)K(8", 00),
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C(&;,0az: 00, 0.w) = Gpoy(v )/(1“9((&::9.9 Lw)K (8, 8o).



LHO study

Measurement:
April — November, 2012

LHO Y-end station

Wilcoxon Research =

731-207

108m




Accelerometer #32

Seismic [(m/s)N Hz]
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Filter check
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Coherence at 15 Hz

Why to choose this parameter?
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APW: anisotropic plane-wave
IPW: isotropic plane-wave

Optimized sensor position

SPW: single plane-wave

Gaussian: isotropic Gaussian

25

201
15F

oL N R
AT . I |
: P :
S S "L S S |
& ¢
O ST A J— & APW

@ IPW
| 4 SPW

¢ Gaussian

-20 -10 0 10 20

W 3;;.—:«:;— = -rﬂgj@

v
!

R -



Estimated subtraction
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15 Hz subtraction
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Conclusion

e Sensor layout optimization at 15 Hz to
subtract the Newtonian noise was done.

e Cancellation system (not written the details)
may use the similar system of the seismic
cancellation system.

* Yutaka does not understand
e Why 15 Hz optimization? Where 25 Hz noise?
e Adaptive filter system is needed?
e Cancellation system is well worked?



