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Overview

• Introduction

• GW waveform

• Seismic data and the transfer function

• Results
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Introduction

• How to compare sites?
• Which is better? Why?
• Percentiles or modes?
• Use rms values?

• The detectability time dependent

(time dependent noises and disturbances)
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Introduction

• Time dependent sensitivity leads 
time dependent detectability

• Calculate early warning probability
• Possible site characterization (noise 

spectra dependent)

50th percentile of the signal detected about 4600 sec before the coalescence
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Introduction

• To estimate early warning possibilities
• Use simple signals, transfer function as a first step
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Introduction

• To estimate early warning possibilities

• Study the low frequency regime (1-7 Hz)
• Focusing earlier part of the signal
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Introduction

• To estimate early warning possibilities

• Study the low frequency regime (1-7 Hz)

• To minimalize the effects of time dependent noises and disturbances
• 1y data taking period used
• 1 GW signal per hour

• Estimate SNR based on “real” seismic data
• Use transfer functions  of suspension system
• Estimate NN
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GW waveform used

• M1 and M2 between 1.2 – 2.0 solar mass

• Time to coalescence between 0.4 – 166 hour

• The used waveform

• And selected 

M. Maggiore: Gravitational Waves
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Possible early warning 

• Six studied masses M1-M2 M_c t_max [h] t_min [h]

1.2-1.2 1.044661 166.6624 0.929486

1.2-2.0 1.339975 110.0614 0.613819

1.4-1.4 1.218771 128.902 0.718894

1.5-2.0 1.504732 90.71888 0.505945

1.6-1.8 1.476861 93.59014 0.521958

2.0-2.0 1.741101 71.13603 0.39673

Supported BY the ÚNKP-18-3 New National Excellence 
Program of the Ministry of Human Capacities



Seismic data

• The usual seismic data are the ASD

• 1 year of data studied (Matra
mountain range)

• No data filter (just Nuttal window 
function)

• Calculated each 

•
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Transfer function

• Estimated suspension system transfer function used

• Estimate the NN
Hughes and Thorne 
(Phys Rev D, Vol 85,122001)
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Results (All day)
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Results (Night period 20:00 – 04:00 UTC) 
Normalized by 3!
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Results
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Further ideas

• Use more than one seismometer to estimate a more realistic NN curves 
(in progress)

• Study the TtC-GWd curves to study which seismic averages fit best 
for the results of the long data taking period

• Short seismic disturbances modify long term seismic spectrum, therefore 
averages methods influence detectability

• Mode vs median

• Study the effects of different suspension system
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Thank you for your attention!
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Results (All day)
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