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Reminder: Harms NN coupling function

• Harms Idea: build the three IFs for ET triangle from seismic components of Terziet sensor „x,y,z“

• X=IF1=V1=BH1 ; Y=IF2=V2=BH2 ; [Z=IF3=V3=BH3] → one day of data of NN with transients; 2019-12-16

• “problem:” NN in full space does not couple via vertical direction into ET-detector-plane (in body wave model)

• See: Correlated and coincident noise in Einstein Telescope's triangular configuration ET Docs

• See: ET sensitivity curves 2026 gitlab.et-gw.eu

• NOTE: NN budget dominated by body waves (for preliminary NN mitigation factors ignore other contributions) 

https://apps.et-gw.eu/tds/?r=20424
https://gitlab.et-gw.eu/pub/et-sensitivity-curves/-/tree/main/10_km?ref_type=heads
https://gitlab.et-gw.eu/pub/et-sensitivity-curves/-/tree/main/10_km?ref_type=heads
https://gitlab.et-gw.eu/pub/et-sensitivity-curves/-/tree/main/10_km?ref_type=heads
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Sensitivity curves including NN without mitigation in Harms body-wave model

NN needs to be

reduced below:

→ NN LF 

(mitigated)
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Needed mitigation factors in frequency domain (average over single day – BH1)
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Needed mitigation factors in frequency domain (average over single day – BH2)
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Needed mitigation factors in frequency domain (average over single day – BHZ)



Backup
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From seismic displacement to mirror acceleration (in time domain)

• All incoming waves are plane waves (of frequency in range approx. 1-10 Hz)

• mirror in spherical cavern located in a quasi-infinite homogenous medium of density ρ0

• 𝜹𝒂(𝒓𝟎, 𝒕) : acceleration of the mirror → integrate to strain noise 
Δ𝐿

𝐿

• 𝝃 𝒓𝟎, 𝒕 : seismic displacement measured at the cavern wall (close to mirror)

REMINDER: This is Harms model 

used for the ET ISB budget!
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ET-NoiseBudget (ISB)

ET / ISB / Interferometer / ET-NoiseBudget · GitLab

https://gitlab.et-gw.eu/et/isb/interferometer/ET-NoiseBudget

https://gitlab.et-gw.eu/et/isb/interferometer/ET-NoiseBudget
https://gitlab.et-gw.eu/et/isb/interferometer/ET-NoiseBudget
https://gitlab.et-gw.eu/et/isb/interferometer/ET-NoiseBudget
https://gitlab.et-gw.eu/et/isb/interferometer/ET-NoiseBudget
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