Calibration of the Radio Neutrino Observatory Greenland

using thermal noise

Ruben Camphyn*, F. Schluter*, S. Toscano* for the RNO-G collaboration
ruben.camphyn@ulb.be

* Interuniversity Institute for High Energies Université Libre de Bruxelles

/ \

\Obtain end-to-end in-situ absolute amplitude system response calibration/

RNO-G system schematic [1] | |
» Simulate thermal noise sources ,,5ice
» Fold through normalized system response Hgystem
Saence<>al * Fit to data to obtain absolute amplitude (&
: q D
Snoise
Detector o) /
S R0
=+ Alr K — / i -
T Ice Generate  Antenna System Sim < » Data
\/ at source G - Hyystem AJ Sobs
I \Q’i“ 4 ™
E/ E \Ki G- Hsystem(f) ' Snoise(f) — Sobs(f)
O Calibrated system
{/ S~ response
Simulation Data
Electronics e |dentify 3 thermal noise sources: » Assume ambient background is
', DAQ Thermal radiation from surrounding ice thermal noise
i Amplifier ice Galactic radio background * Forced trigger: data taking
Electronic noise Initiated by software every 0.1 s
Antennas Galaxy
+  LPDA e Fold in antenna and detector response e Summer 2023
L vpol Electronics e Simulated using NuRadioMC [2] e 24 antennas
g J L )
Results
data
0.20 Ice
electronic
(Te/|150MHZ= 7593i220 K)
N galactic
L _ best fit
g 0-15 (gain: 53.72+0.02 dB)
o
O
=
go.lo-
(O
©
g
“0.05
0.00- j ‘ -
o0 @~ 02 04 06 08 10

frequency / GHz

fnis

YA
1273 €C

BRUXELLES BRUSSEL

1] RNO-G Collaboration, JINST 20 no. 04, (2025) P0O4015
2] C. Glaser et al., EP) C 80, 77 (2020), arXiv:1906.01670




