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Outline

o Background

© Quiet standard
® Schumann resolution
® Coherence analysis

€ On-site quiet installation
® Sites tested
® Schumann resolution
® Sideband noise

[Copyright Photo Philippe Plailly/Eurelios]
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Schumann resonances
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[aLIGO LHO Logbook Entry 12525, Schofield et al.]

® ~100 lightning strikes/sec

/7/‘ ® 0.5—1.0pT/Hz'?

® 10 pT bursts above 1 pT background at 0.5 Hz rate
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Procedure

® MFS-06 maghetometer ® Centaur 24-bit digitizer ® 12V battery
® Trillium three-axis seismometer ® 16 GB memory card ® DC-to-DC converter box
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Quiet standard: Villa Cristina
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® Livorno Hills scout house
® 13 km South-West of Virgo
® Mag. axis North-South
® DAQ ~4 m away
® June 22-25, 29-July 3 (160 hours)
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Villa Cristina: Schumann resolution
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Villa Cristina: Coherence
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® Coherence with LHO magnetometers £ (Ha)
[Thrane et al. 2013] @ Previous: coh(7.8 Hz) ~ 10™* (3 months)
® Current: coh(78Hz) ~ 107 (1 week)
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On-site location testing
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® Average ASD at each location (32-64 averages)
® ASD(f) for different frequencies compared
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On-site installation: West Arm, 1 km

— Site B, 7920 avgs (100%)

4-12 Hz averaging

(
e e e S S — Site B, 7318 avgs (92%)

— Site B, 5149 avgs (85%)
—Site B, 3925 avgs (50%)
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ASD (pT/+Hz)

® 3/4 primary resonances resolvable
after only 35% reduction
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West Arm, 1 km: Sideband noise

- T T Site B, Sideband "on"data = [— o |
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— Site B, Cut 2
— Site B, Cut3
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00 ® Sideband noise turning on and off
t (HH:MM) July 20-21 ® During sideband “on” time, resonances
completely obscured
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Sideband explanation

West-End‘ Building (WEB)

T~ T
«="Central Building
g

® 230 kV line sidebands (dark blue)
® WEB vertical sidebands (red)
® Investigate further down the road

— 300 mRoad Z

M 1——1000 m West Arm Install.
g1/ 1300 m West Arm X
| = 1500 m West Arm X

| 2250 m West Arm Z
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Moving forward

® Should we stay or should we go?
Efficiency of location
® Algorithm for percentage of “on”
time and past occurrences
® WEB V: data since February 2015
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Stochastic GW Background (SGWB)

Arise from a large number of random, EHtcspeecet oot mnte —iLIGO S5 measured |

. |—aLlGO 1 yr predicted|]
independent events s —cnrrelated noise

|
rna
Pa

—_
o

® Primordial or astrophysical origin

. . . o
® Detection: Cross-correlating strain data g 10
® Limited by correlated noise 'E
B
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Wiener filtering and coherence

T = JI—coh(p)

51 ()5 (f)?
1510012 151 ()12

coh(f) =

§1(f) — Fourier transform of the data series
measured by detector 1

S5 HL coh(f)

S6 HV coh(f)

f(Hz)
[Figure from Thrane et al. 2013]
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Villa Cristina noise

Coherence between Yilla Cristina Magnetometer and Seismometers
June 22, 10:00:00 UTC, 771 hours
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® Magnetometer vs. seismometer coherence
® Specific frequencies
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Willa Cristina Magnetometer, Asd @ 37.6 Hz
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Sideband WESB,

nT/sart{Hz)
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