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Introduction Idea

Signal Characteristics

Sensitivity Projections

Dark Matter: 
Particle nature is unknown despite 
strong astrophysical evidence and 
extensive searches.

Ultra-Heavy Candidates: 
Evade conventional direct 
detection due to low flux, even 
with strong interactions.

Detection Method: UHDM 
deposits energy through 
elastic scattering, producing 
thermo-acoustic waves.

Hydrophone Array: 
A sparse array of hydrophones 
spanning ~100 km³ detect 
these waves.

Already proposed for ultra-
high energy neutrino 
detection!

Array 
Geometry

10km x 10km 
x 1km 

45 x 45 x 10 
hydrophones 

Typical of 
neutrino 

experiment 
proposals

Detection 
Efficiency 

Use Monte 
Carlo of tracks 

in the array

𝑝 > 𝑝𝑡ℎ𝑟

required in 10 
hydrophones

Quantify DE by 
fraction of 

tracks 
detectable

DM Flux

Large DM cross 
section = daily 

modulation

Smoking gun of 
DM over UHE 

neutrinos

Flux typically 

~ 4
1𝑔

𝑚𝜒
yr−1

Require 
 𝑁𝑒𝑣𝑒𝑛𝑡𝑠 >

10 𝑦𝑟−1

 

Signal has a bipolar 
shape with 
O(10 𝜇s) extent.

Asymmetry of pulse 
depends on 
distance travelled.

Cut-off in 
frequency domain 
determined by 
attenuation in sea 
water.

Dotted line shows 
pure water 
attenuation model.
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UHDM hard to 
directly detect

UHDM elastic scattering 
produces thermo-
acoustic radiation

Proposed hydrophone arrays 
for UHE neutrino detection are 

sensitive to UHDM
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