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Ultra High Energy (UHE)
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Ultra High Energy (UHE)

e 43 UHE sources ( E> 100 TeV) [1]
o 9 of these have no known TeV association
o Largely extended to ground detectors
® Imaging atmospheric Cherenkov telescope (IACT) arrays
o Excellent angular resolution
o Large effective area per detector
o Not currently optimized for UHE sensitivity
® |f observing UHE is the primary goal, the most effective array will consist of many
small and affordable telescopes that are sparsely separated
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This is that small telescope
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This is that small telescope
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This is PANOSETI
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PANQOSETI Overview

Lick Astrograph On-sky Imaging 2pe 20221118 08:17:42
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; 80 Q e Ultrafast optical transients [2]

: 60 E e Two stations separated by ~ 1 km tessellating

g a the sky in each hemisphere
o A 20 “ o This initial plan has since evolved as a
.3“2,1“““&,3,2,1612”50 result of this work
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Telescope Design

e Modular design [3], [4]
o 0.5 m Fresnel lens

o 1024 pixel SiPM camera - 0.31°
pixel

o 10°x 10° field of view

o Commercially available tracking
mount

o <10 p.e. Trigger threshold

o  Orders of magnitude cheaper than
traditional IACTs
e Different from other detectors
o FAMOUS, IceAct, HAWC'S Eye,
TAIGA-HiScore, ASTRI, SST
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One scientist’s noise is another’s signal

West module East module
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Observations Coincident With VERITAS

e Operated at VERITAS for 5 |
nights in November 2021 [5] -
® Observed the Crab Nebula
o 6 hours
® Gamma-ray initiated showers
tagged by VERITAS and
time-matched with PANOSETI
e Coincident eventsat<1Hz
e 3 gamma rays detected by
both PANOSETI telescopes in
coincidence with VERITAS
o Each with E > 10 TeV
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Air Shower Image (Uncalibrated)

This is a 50 TeV
Full camera gamma ray
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Air Shower Image (Uncalibrated)

quabo# 6

Photoelectrons

Veritas 2021/11/06 03:24:31

SITY oF Nikolas Korzoun

EIAW : nkorzoun@udel.edu




Su0JJ08[90}0Ud

suou08[90J0yd suoJ108[90J0Yd

suoJ08190)J0Yd

Vg
Q
o]0)
(O
£
(40
—
Q
&
(qV)
<
=
L
Q
el
O
>

13

Nikolas Korzoun
nkorzoun@udel.edu

SITYor
WWARE



CORSIKA Simulations

® Image cleaning first

developed and tested on % msE . 1880T1\9/V
simulated images [6] % = Jiisutey
® Simulated air showers 5 1 Y {TeV
are difficult to s P - - - - Useful Image
reconstruct when £ g
cleaned images contain 2 P e
fewerthan60p.e.  E°7°°7° ‘“-'-.;;_'_ T '*""""" """""""""
e Predicted energy =S e e,
threshold is about 10 R e
TeV with 150 m o '1(|)o' - '2(|)ol - Yscl)o' = '4(|>o' - '5(1)0' - letl)o' - '75(.)—-'-'.' nséE'H ' 'gcl)ql 1000

Core Distance (m)

telescope spacing
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March 2024 Array Configuration
Lick Observatory, Mt Hamilton, CA
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Easy, Efficient Deployment

® Assembly, power, and network
configuration of a 3-telescope IACT
array took a team of 6 people a few
days to deploy

® Two observers packed up everything
and left in only one afternoon

Data Acquisition

Control Room
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on-sky triangle 2-pix trigger
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On-Sky Trigger Rate

® Each color corresponds to a
unigue quadrant of one camera
of one telescope

® 2 adjacent pixels within the
same quadrant of the camera
must be above threshold to
trigger a readout
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3-Telescope Coincident Event
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3-Telescope Coincident Event, Cleaned
Pedestal Subtracted
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Ongoing work
e Planning another observing run at Lick - —
Observatory at the end of this October R 50 ' g cieed U NPT
o Crab Nebula
e Comparison of background data with simulations
o Define selection criteria for gamma/hadron

separation "‘\%i.?ii’f;
e Procurement for a 10 telescope array is in e Al

Center (Palomar... e e

progress

o Palomar Observatory (San Diego) under
consideration along with Lick Observatory

o Will allow us to study UHE sources in higher
resolution
e Dark100

o Large array of PANOSETI telescopes probing
dark matter > 100 TeV
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https://news.rub.de/english/press-releases/2023-11-23-erc-consolidator-grant-new-look-dark-matter
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Angular Resolution (10 TeV threshold) *
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Angular Resolution™
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Effective Area (km?)

Effective Area™
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