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Cosmic rays act as probes of the

most extreme physical processes in
the universe.
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different origins.

They span orders of magnitude.
The flux Slope changes, indicating
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Galactic Transition
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Measuring the type of particles
informs us about the sources.

Galactic Transition Extragalactic
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Cosmic Ray Flux
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Cosmic rays within the transition region
are detectable by radio experiments.
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o A cosmic ray collides Wlth thee -
atmosphere C:ausmg an extensive air
R '.Shower_ which emits coherent radio.




Drawing credit: Karen Terveer

| Using LOFAR:
Understand radio emission
| &

' Measure mass composition*
*Small statistics limited energy rang\e
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Radio emission

Air showers as measured by LOFAR

3 components:

Electromagnetic
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Towards the future
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©|SKA-Low:

| ~65k Antennas . |
- |50-350 MHz Bandwidth
- |Max baseline ~65 km -
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Drawing credit: Karen Terveer

'Compared to LOFAR:

Antenna density up by ~100
Bandwidth from 30-30 MHz to
50-350 MHz

Lower energies possible™

Paper: radio-interferometric technique
By . Schliter in JINST 16 2021
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https://arxiv.org/abs/2102.13577
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On an individual antenna level
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Just so many antennas...
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First image:

In"an area of 100 moons,
~35 brightest known galaxies
in-that region.
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Article: SKA-Low's first glimpse of the Universe
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https://www.skao.int/en/news/621/ska-low-first-glimpse-universe
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We aren't alone in the sky...
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Presentation: When Satellites Speak Loudly
By X. Zhang at the LOFAR Family meeting 2025
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https://indico.lofar.eu/event/24/contributions/173/
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https://arxiv.org/abs/2005.07273
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Scintillators made at KIT,

in collaboration with VUB and Radboud
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You are now
entering a

Radio Quiet Zone
for radio astronomy

* Place all devices

St MRS
REE UV D

* Swit
« Minimise

* Emergency use Is permitted

Your co-operation is appreciated
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SO many antennas...
Slow simulations, like really slow
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< r ‘%@ — ' .00..0.0:
« Using an electric-field-based interpolator we can, :::::.:,:.
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https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514
https://arxiv.org/abs/2306.13514

--c‘
00 o0050. 02000,
0.0 40 s S0 000,
0 0.0%.0%0:%% %" ¢ S
2% 0" PO N ) 2 ~
N IAAOMCAOOYOAN IR S
.. “ .‘ ". .‘ M” 6
0700 0,05%%% 000 1)
LT INAT S S i 115
: st 0020 000 . Setey
# 200 4% A 3 o : 2%,
: . ‘. .‘. - O ‘.OO. %
200 00000 0%, TR ®e ¢ v »_
MOOCK I °Z AR
AL TT A 5 WM
AT IO vy
0. Do & 2% 0
Y .0 0% 00 0%
o0 ’ "'
AL N
00000 00 00 2. "0 "% 00
v N L Y P
:
o :| X
T A
a0 . :
o
" % £ 8 o
O
(%]
c B i .
S 5 -
= B 33 -
e - iR o
S .
)
E O :
= + < £
= 3 F
z =
e <<
> z . - o
O
a) 8 8 : 'y
3 |: I .
a0 5 il g £
= m E »LE B .
< p— [e]
- — [ A
n IR T B , e Ry
soprired jo MX_E: N . w
. - - [/ Ar] opnyridure pay oLos[H m B
009050 09000 00 ¢
TLITA IR
20005000 000 Soedons)
T °e? TN
090900 000 000 TNy
2? 500,.%.0%" Senteit,
0000 0 A : s 9% ¢
4 "o o** $.9%0 00" ety
oA A 3%
O P L T
NOOS OHOMOOON Uy
20 00 0.7 . :
- MIIACITIDAN ¥
20 %0 . s
TV OMAVA, 53
:aocooooo:o.o £l
5L
aabh D.b..‘..‘.. %W%
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By K. Mulrey
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Origins of pic rays in the Galactic-extragalactic transition enefgy
& By A. Corstanje & S. Saha - : e ® o 0:0

@ Best fit
I Syst & stat uncertainties
I Stat uncertainties

Limited by read-out and trigger
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Studying higR&energy hadronic physics from observations of an

- showers
By S. Buitink & V. De Henau
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Using .Qw to detect PeV gamma-rays from Galactic Sourees F & .
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Unveiling the Mysteries of Lightning:

Exploring its fundamental Physical Processes
with SKA-LOW
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Paper: Radio emission
By B. Hare in PhysaR
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