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THE MAIN IDEA

RADAR DETECTION OF HIGH-ENERGY PARTICLE CASCADES IN ICE
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RADAR ECHO MODELLING: TALK ENRIQUE HUESCA SANTIAGO THIS AFTERNOON
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WHY RADAR? PROBING THE PEV-EEV COSMIC NEUTRINO FLUX

THE RADAR ECHO TELESCOPE FOR NEUTRINOS
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Radar detection of high-energy particle cascades
-- KD de Vries (VUB)

- 10 x 100 kW effective
(phased) transmitter @ 1.5 
km depth.

- Trigger at 0 dB w.r.t. 
50 MHz bandwidth
thermal noise

200 m

20 m

https://arxiv.org/pdf/2203.08096.pdf
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SLAC T-576 EXPERIMENT  

DETECTING HIGH-ENERGY PARTICLE CASCADES AT SLAC
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APS/Alan Stonebraker

http://alanstonebraker.com/
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Difficult analysis due to Askaryan and Transition radiation
backgrounds → Singular Value Decomposition to filter. 

→ Excellent agreement between data and simulations

Method: S. Prohira, et al., Phys. Rev. D 100, 072003 (arxiv:1810.09914) || S. Prohira, 2020 J. 

Phys.: Conf. Ser. 1525 012119 (arxiv:1910.11314)

SLAC T-576 EXPERIMENT 

https://doi.org/10.1103/PhysRevD.100.072003
https://arxiv.org/abs/1810.09914
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First ever detection of a radar scatter from
a high-energy particle cascade!!

https://arxiv.org/pdf/1910.12830.pdf
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SLAC T-576 EXPERIMENT 
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First ever detection of a radar scatter from
a high-energy particle cascade!!

→Let’s see if we can detect a particle

cascade in-situ

https://arxiv.org/pdf/1910.12830.pdf
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THE RADAR ECHO TELESCOPE FOR COSMIC RAYS

DETECTING PARTICLE CASCADES IN NATURE
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DETECTING PARTICLE CASCADES IN NATURE

THE RADAR ECHO TELESCOPE FOR COSMIC RAYS
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RET-CR paper: arXiv: 2104.00459 - Phys. Rev. D 104, 102006
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THE RADAR ECHO TELESCOPE FOR COSMIC RAYS
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Radar detection of high-energy particle cascades
-- KD de Vries (VUB)

R. Stanley, K. Mulrey S. de Kockere S. Prohira

Slide from R. Stanley
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MAY 2023 DEPLOYMENT
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RET-CR Deployment team:

Steven Prohira
Rob Young
Dylan Frikken
Rose Stanley
Enrique Huesca Santiago
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Circle diameter 80 meters

- 3x1.2kW solar array with charge control and 
battery bank.

- 3 downhole strings with single Reciever dipole 
at 10m depth.

- 8 channel phased dipole array centered at 10m. 
Currently 4 power amps (channels) operational.

- 3 surface stations (2 scintillator panels + 1 
radio antenna each).

- GPS, WLAN link, etc.
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System running and fully
operational. 

First results coming soon!!
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R. Stanley, K. Mulrey

Slide from R. Stanley
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SURFACE SET-UP AT VUB INSTALLED AND TAKING DATA

THE RADAR ECHO TELESCOPE FOR COSMIC RAYS
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Radar detection of high-energy particle cascades
-- KD de Vries (VUB)
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SKIN DEPTH AND EFFECTIVE SCATTERING SIZE

RF SCATTERING FROM PARTICLE CASCADES
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Radar detection of high-energy particle cascades
-- KD de Vries (VUB)

Fig: Enrique Huesca Santiago ; 1 EeV shower energy

→ Effective scattering size
~1-100 cm2
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WHAT SCATTERS?

RF SCATTERING FROM PARTICLE CASCADES
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DETECTING PARTICLE CASCADES IN NATURE
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RET-CR paper: arXiv: 2104.00459 - Phys. Rev. D 104, 102006

Slide from R. Stanley
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