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TAIGA (Tunka Advanced Instrument for
cosmic rays and Gamma - Astronomy)

Tunka Valley, Republic Buryatia
- 50 km to the west
from Lake Baikal.

The main aim of TAIGA project:

Very high- energy gamma-ray
astronomy

(E>10TeV)

Cosmic Rays: 104 - 1018 eV

51" 48" 35
103" 04' 02" E
675m a.s.l.
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[1naH goknapna

1.TAIGA-1

- cTaTyC M 3aBeplLUeHne pa3BepTbiBaHUe
- nccnenoBaHma B 06/1aCT KOCMUYECKUX NyYen.
- nccnegoBaHma B obnactn raMMa-acTpPoOHOMUM

2. Ot yctaHoBku TAIGA-1 kK TAIGA-100




TAIGA-1 Astrophysical Complex

Tunka-133 Cherenkov EAS
array ( 2009)
Area — 3 km?

—_ 1018 eV
Tunka-Grande (2015)
Detection of charged Cosmic Rays
particles ( electrons, (protons and
muons) _ nuclei)
— 10 14 eV
TAIGA — HISCORE G
(finishing of Bt
deployment in 2021) astronomy
|| TAIGA -IACT 10 ' eV
IACT — Imaging _1

Atmospheric
Cherenkov Telescope




TAIGA -1(Tunka Advanced Instrument for
cosmic rays and Gamma-ray Astronomy)

area~ 1 kM2

TAIGA-HISCORE:
120 Cherenkov station

Angular accuracy ~ 0.2°
Thershold 50-60 TeV
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AcTtpodpusunveckmnm komrnsnekc TAIGA
nnowiagb okoao 3 KM?
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Cosmic rays ( the latest results)

YCTHBIE TOKIIAIbI

M.Tepnosoit (HUUAD MI'Y)

I'myouna makcumyma HIAJI u cpeanuii maccoBbii cocras ITKJI mo
MPOCTPAHCTBEHHO-BPEMEHHOMY paclpeie/ieHHI0 YePEeHKOBCKOI0 CBETA
no 1aHHbIM ycTaHoBKH TAIGA-HISCORE

JIro6oBb CemnukoBa (HUMAD MI'Y)
NuTepnperanms CieKTpa U XUMCOCTABA KOCMUYECKHX JIyYyeld B MHTEpBaJie JHepPrui
0.2 — 300 I1»B o nanneim 3xkcnepuMenToB HISCORE n TUNKA-133.

[TocTepsr
Brnagumup Camonura (HUU Ilpuknanuoit ¢puzuku UT'Y) Bobigenenue Jérkod KOMIOHEHThI
KocMuueckux Jydeid mo 1aHHbIM ycTaHOBOK TAIGA-IACT u TAIGA-HISCORE #107

Pavel Volchugov (SINP MSU), xommabopanus TAIGA
BoiesieHne Jierkoii KOMIOHEHThI KOCMHUYeCKHUX Jiydeil mo 1aHHbIM yeTaHoBKH TAIGA-IACT #138



TAIGA all particle energy spectrum
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Compare of TAIGA energy

spectrum with TA and Auger
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Mass composition

(noknag M.TepHOBOro)
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F(En)*En*2.7

[TonbITKa MHTEPNPETUPOBATb CNEKTP N COCTaB
(gpoknagp J1.I.CeeLLuHMKOBA)

Knee, ~ 3 PeV

CATE] i R TR | Y i ! $===S A ], ! S 312_ T T T T T T
. I Extra Component Pr_He - 3,0 } LHAASQO]
i : ] ]
5 | ‘ | 28 -
10 : : ] 2,6 - -
JKLEM ! 2,4 ki
Jp222009000s,| : Ccomp ! 22 k
16 I 1 2,0 -
-6 LHAASO Pr_ He 56% s ) 1,8 — -
o i B W | <P -:
] CN024% | ‘Pr ] £ 1,4+ .
'ﬁ'\__ J | 1.2 ..
T |V oo ——— L] 0,8 ]
10 E re 5% ] 0,6_ -1
] ] 0,4-: -
\ ] 0,2 __

err——ir i r—iAr Ry r——r 0,0

10° 10’ 10% En.,PeV 2 !

log E TeV
10M7eV  10"8eV

C-KoOMMnoHeHTa nMeeT nerknn coctas Pr+tHe +? , HO HE OQHW NPOTOHHI

Bo3MoXxHbIV BapuaHT C-koMnoHeHTbl - E. Churazoy, I. Khabibullin, A M. Bykov et al,
“Southern eROSITA bubble as a forward shock and thelow-metallicity CGM”
arXiv:2603. 20740



[MbpuaHbIM NOAX0A K BblAENEHMNIO NErKOM KOMMOHEHTD

KocMumnueckux nyven (Metogmka LHAASO)
B. Camonura (HUUIID UT'Y) noctep#107

Direction ( 6, ¢)of EAS
and energy from TAIGA-HISCORE

Image of EAS from IACTs

Projection of EAS on the plane
of IACT camera
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BbiaeneHue nerkom KOMNOHEHTbI MO AaHHbIM YEPEHKOBCKUMX TENECKOMNOB
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Gamma-ray-astronomy

Pavel Volchugov (SINP MSU), konna6opauuna TAIGA

BbioeneHne raMmma-kBaHToB oT KpaboBmnaHoOM TYMaHHOCTM NO AaHHbIM
yctaHoBkU TAIGA-IACT B ce3oHax 2022-2025 #137

lNocTepnl

1.AnekcaHap PasymoB (Pusmnueckuin pakynbstet MIY)

Ha6bnropeHna kpacHoro kapnuka V962 Tau Ha yctaHoBKax TAIGA-IACT #56

2.E.Kopoctenesa, AnekcaHapa lNaHdéposa (HNAD MTY)

MeToaunka n HeKoTopble pe3ynbTaTbl NOUCKa Cy6-MNKPOCEKYHAHbIX ONTUYECKUX TPAH3NEHTOB
aTtMocdepHbIMU UepeHKOBCKUMU Tenneckonamm yctaHoBku TAIGA-IACT. #71

3. 0. Aly6eHckaa (HNNAD MI'Y), A. Kptokos, P. Volchugoy, E. I'pecb, A. lemnues, [1. XXypos, u. ap.

Shower Core Reconstruction in the HiISCORE Experiment using Neural Networks fed by Autoencoder-Derived
Essential Features #76

4. OmnTtpun Xypos , Ennzaseta pecb , Oner Npecc (HNUMN® UTY)

OnepaTtuBHbIEe HabnraeHNAa 3a ramma-Bcnneckamm c noMmoubio Teneckonos TAIGA-IACT #93

5. N. Lubsandorzhiev (SINP MSU), L. Kuzmichey, E. Korosteleva, A. Panferova, A. Pakhorukov, D. Zhurov
KannbpoBka oTHOCUTENbHOU YUyBCTBUTENbHOCTU YepeHKoBckux Teneckonos TAIGA-IACT ¢ ncnonb3soBaHuem
MMNY/NbCHOIro UCTOYHUKa cBeTa #141

6.E. Postnikov, P. Volchugov (HNA® MTI'Y), konnabopauwna TAIGA

9dPekTBHOCTL HabNraeHna yctaHoBkon TAIGA raMMa-UCTOUHUKOB nopa 6onbumMu yrnamm #143

7. AnekcaHap PasymoB (Pusmnueckum dakynbret MIY)

Pe3ynbraTbl 06paboTKu KBa3BEpPTUKA/IbHbIX MICTOUHMKOB raMMa-unsnyuyeHma Ha TAIGA-IACT #157
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TAIGA-T100: sub-PeV gamma-ray
astronomy and cosmic ray physics

Gamma-ray astronomy of sub-PeV energies.

The study of the energy spectrum of known PeVatron (plerions, microquasars, binary
systems, regions of active star formation) and search for a new PeVatrons.
Reconstruction of the energy spectrum of diffuse gamma radiation from the galactic disk.

Wide energy range study of cosmic rays. Diffuse gamma-rays and neutrino
Measure energy spectra and mass composition of cosmic rin the 1 PeV-10 EeV range.
Seach for gamma-rays and neutrino with energy above 100 PeV,

Transient phenomena

Search for high-energy gamma rays from a gamma-ray bursts, variations in the fluxes of
high-energy gamma-rays from astrophysical sources, and search for gamma-rays
associated with high-energy neutrinos

Multidisciplinary research
Investigate links between ultra-high-energy CR flux variations and atmospheric electricity.
Enable cross- disciplinary studies in astroparticle physics and Earth sciences.



Detector station of installation

Wide-angle atmospheric Scintillation counters with area ~1 m’
Cherenkov module
FoV ~2sr
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Configuration

Tkm
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3 km
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10 km

y N
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400 muon detector
(50 m spacing)

1600x2 scintillator
detectors
(25 m spacing)

100 wide FoV
Cherenkov detectors
(100 m spacing)

900 muon detector
(100 m spacing)

200x2 scintillator
detectors
(200 m spacing)

900 wide FoV
Cherenkov detectors
(100 m spacing)

400 muon detector
(250 m spacing)

400x2 scintillator
detectors
(250 m spacing)

400 wide FoV
Cherenkov detectors
(250 m spacing)



Places for Installati
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OndpdepeHumanbHasa YyBCTBUTE/IbHOCTb

Point-like source differential sensitivity
5 bins per decade, 5 sigma each

10—11 ,

HESS, 50h
TAIGA100 (2000 a.s.l.)

A:Scintillator detector array ( 1 km?)
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OnddepeHumanbHasa YyBCTBUTE/IbHOCTb

Point-like source differential sensitivity,
Point-like source differential sensitivity
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OnddepeHumnanbHaa YyBCTBUTENNbHOCTb

Point-like source differential sensitivity
5 bins per decade, 5 sigma each
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HabntogeHne Mmmkpokeasapa Cygnus X-3
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~ Time of observation
from 22.07 to 22.05 (with
Cherenkov array)

cone 45°, tilt 15°

Galactic Latitude (b)
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Pilot TAIGA-100 array (autumn 2026)
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[TocTepbl no TAIGA-100

YcTHbIe aoknaabl

PomaH MaHxoeB
MunotHbIM NpoekT TAIGA-100 #78

Anna MBanosa, TAIGA Collaboration.
MOHUTOPUHI KJIMMATHYECKUX YCJIOBUHM VI ACTPOPU3IUYECKOI0 KOMILJIEKCA
TAIGA-100. #4

MNocTepsbl

1..AwwnH, M. Tyaenes (HNAY MNOWN)

MopenupoBaHue npoToTuna MaccuBa YepPeHKOBCKMUX MIOOHHbIX A,eTEKTOPOB yCcTaHOBKM taiga-100 #41
2, M. Wynbra (B. Monewyk, P. MoHxoes HAWM® UTY, NpkyTck (oT konnabopaumum TAIGA)),
PesynbtaTbl pa6oTbhl BOAHOro UEePEHKOBCKOro CTeEHAa B paMKax peanusauuu npoekrta TAIGA-100 #77
3.0. AxmegbaHos , M. NntowunH (HUNMNO UNTY), P. MoHxoes (HUNTTO NTY)

MopenupoBaHue 3KCnepuMeHTaibHOro BOAHOro YepeHKoBcKoro getekropa npoekra TAIGA-100 #90
4. Muxaunn UntowmnH (MpKyTCKUn rocyaapcTBEHHbIV YHUBEPCUTET) Konnabopauna TAIGA
MopenupoBaHue CLMHTUIALUOHHOW YCTaHOBKU acTpodusnueckoro komnnekca TAIGA-100 #103

5. Aptyp bopoanH (ONAN), Evgenii Bodrov, Andrey Shaikovskiy, Aleksandr Blinov, Khussein Karatash
OueHKa napaMeTpoB MOAEPHU3UPOBAHHOrIO AeTeKTopa ana coBMecTHou peructpauum LLUAJ #123

6. Bmagumup CeepkynoB (Upkyrckuii ['ocynapctBennbiit Yausepcurer), Jmurpuii XKypos (HUTID UT'Y), Anna MBanosa.
Pa3zpaboTka MeTonuku aHanu3a 00JIa4HOCTH IO CHUMKaM Heba B paMKax moucka Turomaaku st yctanoBku TAIGA-100. #108



3ak/iroueHune

1. PasBeptbiBaHMne koMnnekca TAIGA-1 3aBepluaetca. aoet cbop, ob6paboTtka
N aHanNM3 AaHHbIX ANAa nccnenoBaHnm B 061actm GU3NKM KOCMUYECKUX NTyYEN U
raMMa-acTpPpoOHOMUMN.

2. MNpopon>aetca paboTta Ha npoekTtoM koMmnnekca TAIGA-100. Pa3sepTbiBaeTcA
NMNoTHbIN NnpoToTMn KoMnnekca TAIGA-100.
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