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Detection techniques in gamma-ray astronomy Longair, 1992)
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Illustration of the complementary detection techniques of high-energy gamma rays on ground. (Credit: Richard White, MPIK)
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Imaging Atmospheric Cherenkov Telescopes (IACTs) across the world
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SST-1M project
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Collaboration of 17 institutes from 3
countries - Czechia, Poland and
Switzerland

Developed as a design of Small Sized
Telescopes for CTAO - other design
was selected

Constructed 2 SST-1M prototypes -
relocated in 2022 from Poland to
Ondrejov Observatory of Czech

Academy of Sciences near Prague
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The SST-1M collaboration
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The SST-1M collaboration
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SST-1M major milestones

Ana |ySiS/SCience related Detection of enhanced very-high-energy gamma-ray
emission from Markarian 421

ATel #16533;

« February/November 2022 - Telescope 2/1 installation in Ondrejov on 15 Mar 2024; 16:55 UT

Credential Certification. Thomas Tavemier (favernier@fzu.cz)

« March 2023 - first sst1mpipe prototype Subjects: Gamma Ray, TeV, VHE, AGN, Blazar

Referred to by ATel #:

« April 2023 - Crab nebula detection in mono mode
* June 2023 - Crab nebula detection in stereo mode (without White Rabbit)

« July 2023 - first extragalactic source detected 1ES 1959+650 detection

« October 2023 - Crab nebula detected in true stereo mode (using White Rabbit)

* November 2023 - first release of sstTmpipe

« March 2024 - detection of increased activity of Markarian 421, first ATel #16533

ournal of €osmology and Astroparticle Physics

An IOP and SISSA journal il

« August 2024 - first extended source detected in stereo mode ,_
« February 2025 - harware paper published, C. Alispach et al JCAP02(2025)047 The SST-1M imaging atmospheric Cherenkov telescope

for gamma-ray astrophysics

AdeA, 699, A2S5 (2025)
Titps:dfdod.org/ 10,105 LAD04-6361 /202555292 tron omy

« July 2025 - performance paper published, AQA == frophysics

Observation of the Crab Nebula with the Single-Mirror Small-Size

oula*®, T, Bulik®®,
P, DEdic™, D, della Yolpe' 0,
eller' @, M, Hrabovsky ',
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Publication status

Published papers

C. Alispach et al JCAP02(2025)047 - The SST-TM

imaging atmospheric Cherenkov telescope for gamma-

ray astrophysics, 10.1088/1475-7516/2025/02/047
ournal of Gosmology and Astroparticle Physics

ACCEPTED: Jaruary 2025
PunLisnED: February 19, 2025

The SST-1M imaging atmospheric Cherenkov telescope
for gamma-ray astrophysics

C. Alispach et al. (2025). Observation of the Crab Nebula
with the Single-Mirror Small-Size Telescope stereoscopic
system at low altitude. Astronomy and

Astrophysics. https://doi.org/10.1051/0004-

6361/202555292
LA, 6OY, AZSS (202
i‘:ﬁ.l}:ﬁfli?_ut[f;;.]l[l;i .-'I:I'JI]-J- 6361202555202 1ron om
© The Authors 2025 trothSics

Observation of the Crab Nebula with the Single-Mirror Small-Size
Telescope stereoscopic system at low altitude

C. Alispach' @, A, Araudo®, M. Balbo' @, V. Beshley'©, 1. Blazek*©, 1. Borkowski'®, §. Boula*®, T. Bulik®®,

F. Cadoux', 8. Casanova® 0, A, Christov(, J, Chudoba*®, L, Chytka, P. Cechvala®®, P. Dédic©, D, della Volpe'©,
Y. Favre!, M. Garczarczyk® 0, L. Gibaud” O, T. Gieras®, E. Glowacki”0, P. Hamal’ 0, M. Heller'©, M. Hrabovsky ',
P Janeéek* @, M. Jelinek™, V. Jilek”, J. JurySek®* O, V. Karas''0, B, Lacave', E. Lyard"*, E. Mach®, D. Mandidt*©,

W. Marek”, 8. Michal’®, 1. Michatowski®, M. Miroi”, R. Moderski'®, T. Montaruli'©, A, Muraczewski’,

S R. I\«’Iul}'lg,-'ala2 CAL L Miiller’ o, A Nugui] LK. Nu]uwajski" D. Neise!?, J. Niemiec*®, M. Niku{ajukl" ,

V. Novotng= 10 M. Ostrowski 0, M. Palatka®©, M. Pech?®, M. Prouza®©, P. Schovanek?, V. Sliusar'20,

L. Stawarz'?, R. Sternberger®, M. Stodulska', 1. Swierblewski®®, P. Swierk®®, 1. Swobl", T. Tavernier™* ©,

P. Trivnicek?, L. Troyano Pujadas', J. Vicha’®, R. Walter'”, and K. Zigtara'?

2024

Conference contributions

2023

International Cosmic Ray Conference

« JurySek et al., PoS(ICRC2023)592 - Mono and stereo performance of the two
SST-1M telescope prototypes, https://doi.org/10.22323/1.444.0592

« Tavernier et al., POS(ICRC2023)741 - Analysis of commissioning data from SST-
1M: A Prototype of Single-Mirror Small Size Telescope,
https://doi.org/10.22323/1.444.0741

IAU General Assembly 2024
* M. Nikolajuk - poster, SST-TM mini-array progress at the Ondrejov
observatory
Gamma 2024
« J. JurySek - talk, Observation of Astrophysical Sources with SST-1M Telescopes

* M. Heller - poster, Commissioning and Operation of the SST-1M Stereoscopic
Imaging Atmospheric Cherenkov Telescopes

TDIHEP 111 2024

- P. Cechvala - talk, Overview of the SST-1M project - triggering and recent
scientific results

WDS
« S. Muthyala - talk, Gamma-ray emission from Markarian 421
Moriond
« T.Tavernier - talk, SST-1TM IACTs : Commissioning and Preliminary Observation
Results
TeVPA
« T.Tavernier - talk, SST-TM IACTs : Commissioning and Preliminary Observation
Results


https://doi.org/10.22323/1.444.0592
https://doi.org/10.22323/1.444.0741

Publication status

Conference contributions

« 2025
Bezovec, Conference of Young Astronomers 2025

« P. Cechvala - talk, Gamma-ray astronomy with SST-1M Imaging
Atmospheric Cherenkov Telescopes

International Cosmic Ray Conference
« Alispach et al., PoS(ICRC2025)771 - The SST-1M stereoscopic systems, https://doi.org/10.22323/1.501.0771

« Tavernier et al.,, POS(ICRC2025)861 - Calibration and Performance Validation of the SST-1M Telescopes Using Crab Nebula
Observations, https://doi.org/10.22323/1.501.0861

* Muthyala et al., POS(ICRC2025)776 - SST-1M Observations of Markarian 421, https://doi.org/10.22323/1.501.0776

* Lacave et al., POS(ICRC2025)719 - Stereo observations of CTA 1 with SST-1M, https.//doi.org/10.22323/1.501.0719

» JurySek et al., PoS(ICRC2025)703 - Observation of VER J2019+368 with the SST-1M stereoscopic system,
https.//doi.org/10.22323/1.501.0703

« Mandat et al., PoS(ICRC2025)746 - Operation of the SST-1M Cherenkov telescope gammaray stereoscopic system,
https://doi.org/10.22323/1.501.0746
« Cechvala et al., PoS(ICRC2025)908 - Stereo performance of SST-1M at different altitudes, https://doi.org/10.22323/1.501.0908

« Bakalova et al., PoS(ICRC2025)558 - Hybrid concept of detection for a wide-field gamma-ray observatory using Cherenkov
telescopes, https.//doi.org/10.22323/1.501.0558
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SST-1M telescopes

« Davies-Cotton optics

Segmented mirror - 18 hexagonal mirror facests

Fully remote observations

stereo observation
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JurySek et al., (2023), PoS(ICRC2023)592
Alispach et al., (2025), A&A

Perfomance of SST-1M (Ondrejov)
Sensitivity in energy domain approx. 1 TeV - 100 TeV
- Significant improvement of performance in stereo mode comparing to mono
mode
- Results in stereo mode
- Angular resolution in stereo = 0.1°

- Energy resolution in stereo = 10%-15%
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Crab Nebula (M1) observation

Shower image

0.4 - :r:ceogts):rt?tr;d position zz Flapsed time: 0 min S:c:ga:zund
« Standard candle in gamma-ray astronomy o5
. 25
* Obs. campaign 2023/2024 - approx. 25 hours of stereo £ 20
. > S 15
data after quality cuts o o
« Data zenith angle < 53° and energy threshold 1.0 TeV os 5
-06 -04 -0.2 0.0 0.2 (04H 1!:(;;6 %.O 0.1 0.2 0.3 0.4 0.5
(mono), 1.3 TeV (stereo) X (m) 62[deg]
e 5o detection in less than 2 hours in stereo (in less than 3 Tavernier et al., (2023,) PoS(ICRC2023)741
hours for mono) Alispach et al.,, (2025), A&A
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AGN activity monitoring - Mrk 421

Muthyala et al., PoS(ICRC2025)776

« First extragalactic source in true stereo detected by SST-1M |

1075 . H— !

« Higher activity detected on 15 of March 2024

Detection of enhanced very-high-energy gamma-ray
emission from Markarian 421

FLUX [1/(cm? s TeV)]

ATel #16533;
on 15 Mar 2024; 16:55 UT
Credential Certification: Thomas Tavernier (favernier@fzu.cz)

» © « % 3
oY AP «© NG w e w N W
- . B R p— 1 DATE
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VER J2019+368 (Dragonfly) juyzeketal, posicre2025)703

Significance map

« Complex region with multiple sources - in
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« Slightly extended source (approx. 0.5°)
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Searching for a new home for SST-1M telescopes

Cechvala et a

Hanle, 4270 m a. s. |

—

=

Auger, 1420 m a. s.

.,

PoS(ICRC2025)908

3

A
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sea level

)
L }

« Atmospheric conditions in Ondrejov are not satisfactory - number of clear-
sky nights

Credit:
Wikipedia

Indlan Astronomical Observatory site (,,Hanle"
site), 78.98°E, 32.78°N :

+ PIERRE
AUGER

] OBSERVATORY
tk q

. . Pierre Auger Observatory site (,,Auger” site),
= 69.2°W, 35.15°S



JACTs and surface array joining forces 4%9

Bakalova et al., POS(ICRC2025)558

3

Credit: Wikipedia

- Ii ~ i \r.{.
SWGO, 4700 m a. s. .
jr_".I...’ | SWGO
Hanle, 4270 ma.ss. |. - ¥  "The beacons are lit! Gu:dar
2 ,‘ calls for aid!"
Auger, 1420 m a. s, |. - SMG\/O\
’\‘ The'Southern Wide-field Gamma-ray Observa tory
SWGO, 67.73°'W, 23.01°S SST-1M
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