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detection of extensive air showers

primary
particle

. telescope
radio light particle for fluores-

antenna  detector detector cence light

Taken from: F. Schrsder. Prog. Part. Nuc. Phys. 93 (2017) 1
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how does GRAND work?
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how does GRAND work?

shower shower
axis axis
; —
.AC@.BQ%
. : .
| —>
~ ! - shower front
'V
\ 4
VXVXB
h
p p shower
polarisation in \ /
——T—— h | t
vxB Shower plane a VxB
+—| — detector / \
<——
geomagnetic emission Askaryan emission

Adapted from: F. SchrSder. Prog. Part. Nuc. Phys. 93 (2

b Rafael Alves Batista | S<o Paulo 31/July/2018 | The Giant Radio Array for Neutrino Detection (GR/



how does GRAND work?

| the shower is compact (~1 cm thick and a few cm wide)

| emission is coherent at radio frequencies

credits: M. Bustamante
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radio detection of inclined showers
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GRAND's forefather: TREND

Tianshan Radio experiment for
Neutrino detection

located at Tianshan mountains, XinJiang
province, China

original proposal: D. Ardouin et al.
Astropart.Phy&l (2011) 717

| operated from 2011 to 2014

I 50 antennas with one polarisation
deployed over 1.2 ki

| achievement: autonomous detection
and identibcation of air showers with
high background rejection
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GRANDproto35

| TREND has proven that it is possible to
Identify showers using radio only

I 35 antennas are currently being deployed

| each antenna has 3 arms for polarisation
measurements

I fast DAQ system: 100% duty cycle (up to 1
kHZz)

I cross checks using scintillators are also being
done
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GRAND's beld of view
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the multimessenger connection
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the multimessenger connection
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the multimessenger connection
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source-produced neutrinos
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source-produced neutrinos

K.Fang et al. JCAP 12 (2016) (
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cosmogenic neutrinos

source evolution: (1 +z)™
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RAB, R. M. de Almeida. B. Lago, K. Kotera. Submitted JCAP. arXiv::

source evolution: AGN
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cosmogenic neutrinos

RAB, R. M. de Almeida. B. Lago, K. Kotera. Submitted JCAP. arXiv::

, source evolution: (1 +z)™ , source evolution: AGN
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the collaboration

GRAND collaboration. Proc. of Science (ICRC2017) 996. arXiv:1708.05128
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Giant Radio Array for Neutrino Detection
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white paper

upcoming white paper
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roadmap
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conclusions and outlook

| GRAND: next-generation high-energy neutrino detector

| autonomous radio detection: good for physics and cheap

| discovery sources of UHE neutrinos

| guaranteedetection of cosmogenic neutrinos

| 200,000 krd and ~200k antennas required to reach the goal

| the white paper describing the science case and projected sensitivity |
currently being written

| check out our websitegrand.cnrs.fr
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conclusions and outlook

| GRAND: next-generation high-energy neutrino detector

| autonomous radio detection: good for physics and cheap

| discovery sources of UHE neutrinos

| guaranteedetection of cosmogenic neutrinos

| 200,000 krd and ~200k antennas required to reach the goal

| the white paper describing the science case and projected sensitivity |
currently being written

| check out our websitegrand.cnrs.fr

thank you
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what does the neutrino spectrum depend on?

A.vanVliet, J. HSrandel, RAB. PoS (ICRC2017) 562. arXiv:17

I what parameters are more relevant to compute the cosmogenic neutrino spectrum?
| let's adopt a reference scenario to get an ideai=RR00 EV, m=0¢=2.5

| we vary one parameter at a time

spectral index

source evolution maximum rigidity
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radio detection

air other media

| better energy estimates$ | very cheap detectors: antennas

calorimetric measurement . .
| higher detection rate

| mass composition measuremen .
| maximum frequency for coherel

I very high duty cycle _emission: ~ GHz

I maximum frequency for coherel
\emission: ~ 10-100 MHz

i
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detection principle

From Neutrino to Lepton
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detection principle

I example: simulation with CoREAS for the LOPES experiment

| colour: electric beld strength of the radio signal.

| steepness and shape of footprint: depend on the distance from observation plane to th

shower maximum

| footprint correlates with the composition

proton
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