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One of the most ambitious goals of gravitational-wave astronomy is to observe the stochastic
gravitational-wave background. Correlated noise in two or more detectors can introduce a systematic
error, which limits the sensitivity of stochastic searches. We report on measurements of correlated

magnetic noise from Schumann resonances at the widely separated LIGO and Virgo detectors. We
investigate the effect of this noise on a global network of interferometers and derive a constraint
on the allowable coupling of environmental magnetic fields to test mass motion in gravitational-
wave detectors. We find that while correlated noise from global electromagnetic fields could be
safely ignored for imitial LIGO stochastic searches, it could severely impact Advanced LIGO and
third-generation detectors.
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[ Wikipedia &0 ]
e 1952%: W. O. Schumann HEsmHIICFE.
1954%: W. O. Schumann & H. Konig H &8l
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Schumann HEIROETANE

o HRDTHY 100 BOEICLBHE
(858 3-5 km (CHE ST 20-30 KA)

e 0.5-1.0 pT /rHz [D.D. Sentman 1995 ]

o 10 pT M/\=R~(F2MC1E< SLMEEETWND.
[ M. Fullekrug 1995 ]

o HIRDIBIIHIREIRED ~1/5.
o E=HIVADIKRICKOTERT S.
o WiZMIE—LYERKR ~1000 km
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stochastic: IBRERISEMS LANILETCUNESEHERSE
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burst: coincident false event MIEX
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WAt EZENZNDOERPFFDOZYANICED NI DZRAWNS.

LIGO: Bartington Mag-03 & H5t
Virgo: Metronix MFS-06% 05t
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HL: S5 (330 B)
HV: S6-VSR2/3 (100 BH)

8B 85: Schumann ik
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o JAlESN/=HIREEE 7.8, 13.9, 20.5 Hz (& Schumann itk
& consistent.

o MDA (BB, BB AN) CHULTHRIUKS K
ERTZI.

o ERDJHAHABDT —FICH U THRAUKLSBERERFE.
o RIEIE—LIYVRZRT, FEBHE TRV & =HESE.

o SEEE (HL: 200 Hz Lk, HV: 50 Hz Bl k) TIEFEER
Oe—LYRIERZGEHDTE.
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iLIGO TO1ER%» S (1)

o ISERE T(f) ERE
(ABBRERD B GW F v RILADH v T V)

o BEXF T V/I\—DNCEMEES I TEENEISEFRAE.
e MADYA KT

T(f) = 0.003(f/1Hz)~3m/T

[ R. Schofield (2012), http://www.ligo-wa.caltech.edu/~robert.schofield
/iLIGOenvironmentallnflueinces.htm#PEMinjections ]
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iLIGO TO1EEEZ#S (2)
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KAGRA TOXI&R

o ERIB: iLIGO &DH ~100 B/ N7 BRA IS M

o RHIYVTIL (ETIERBRWVW?) BNEKIFFEIZEHYI I VI %
X

o MBDTIEEM(E. WIFIRIBEZY —DT—YZHWTHBEISMS D
Z=25|Z%1T5 (e.g. Newtonian noise).
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