Einstein Telescope

Broadband Seismometer
Array Optimization

Patrick Schillings and Johannes Erdmann

EMR-Meeting, 11.08.2026

AN AR

s

With funding from the:

Federal Ministry
EINSTEIN % of Research, Technology ‘ nw.rl'l
TELESCOPE and Space e n




Einstein Telescope

How much mitigation do we need?
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Optimization at 10 Hz
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Optimization at 3 Hz

optimize 20 boreholes per corner at 3 Hz

—_add 0 seismometers per tunnel I

optimize 20 boreholes per corner at 3 Hz
add 0 seismometers per tunnel |

45
no Gaussian displacement vary Gaussian displacement with c=50 m
40 ! - : 40 * B :
; . seismometers ; . seismometers
; ' per borehole (total) g J per borehole (total)
35 -' x 351 / :
s -_ — 1 (20) s — 1 (20)
30l i 2 (40) Cg0l £ 2 (40)
o .' :~ ‘_‘ |- o .- :_ ,“ \‘
e N ——+ 3 (60) s ——+ 3 (60)
So5f ! /./ \,\ ‘-.__‘ e 5 (100) O o5 ! - N e 5 (100)
S Cid Vg ----+ 10 (200) S f 1/ R ---+ 10 (200)
_4: 2 0 | .: . / \‘ -__. ‘ 4: 2 O | ..l ./- ) .:‘ .“
2 | " 2 |/ \\!

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Test frequency f[Hz] Test frequency f[Hz]

] EINSTEIN
5)?&%% TELESCOPE




Einstein Telescope

Broadband Optimization

optimize 20 boreholes per corner at 10 Hz optimize 20 boreholes per corner at 10 Hz
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Broadband Optimization

optimize 20 boreholes per corner at 10 Hz
add 100 seismometers per tunnel
no Gaussian displacement

optimize 20 boreholes per corner at 10 Hz
add 100 seismometers per tunnel -
vary Gaussian displacement with =50 m
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Borehole positions
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50 Boreholes

optimize 50 boreholes per corner at 10 Hz optimize 50 boreholes per corner at 10 Hz
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