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Quick numbers on the detection of acoustic pulses  
from electromagentic showers
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Main research question: 

Is acoustic detection a good approach for the detection of UHE 
neutrinos? 

Second research question: 

What is the impact of the LPM effect? 

…which answer could answer: 

Can we differentiate between NC and CC interactions?



Can we differentiate between NC and CC interactions?
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NC interaction:    hadronic shower  +  neutrino 

CC interaction:   hadronic shower  +  electromagnetic shower

To be able to differenciate CC and NC interactions we need to be able to… 

- Detect acoustic pulses from electromagnetic showers 

- Distinguish the electromagnetic acoustic pulses from the hadronic ones

some numbers before having all the simulations…
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NC interaction:    hadronic shower  +  neutrino 

CC interaction:   hadronic shower  +  electromagnetic shower

Can we detect them?

electromagnetic showers produce detectable acoustic pulses for shower energies above ~ 10**9 GeV

detectable pulse amplitude is ~ 1mPa 

corresponds to a ~ 10**8 GeV hadronic shower 

energy deposition peak ~ 4·10**6 GeV/20gcm-2 

corresponds to a ~ 10**9 GeV electromagnetic shower

(r = 1km, z = zmax)
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NC interaction:    hadronic shower  +  neutrino 

CC interaction:   hadronic shower  +  electromagnetic shower

Can we distinguish them from 
the hadronic pulse?

distances between pulses enough to be able to distinguish the electromagnetic and hadronic pulses

<peak distance> = distance energy deposition peak hadronic 
and electromagnetic shower  

10**8 GeV: <peak distance> ~ 5 - 10 m 

10**9 GeV <peak distance> ~ 5 - 50 m

corresponds to ~7ms separation 
(acoustic pulses ~10kHz)

(can be more than one, due to multipeak structure)



Can we detect acoustic pulses from 
electromagnetic showers? It seems so…! 

Does that mean that we can differenciate NC from CC 
interactions? It seems so…! 

Does that mean that we can test the LPM effect at HE? 
(only has been tested up to energies of 10**3GeV)       
It seems so…! 

Let’s wait for the complete simulation and analysis… 
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