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f[aMmMa-acTPOHOMMUA — UHCTPYMEHT UCCNea0BaHUA
BceneHHOM BbICOKUX IHEPTUMN.

B cpeagHem KaxKabie 30 net B Haweun ManaKkTUKe
NPONCXOAUT B3PbiB CBEPXHOBbDIX

Mpu aTom Bbiaenserca sHeprna 10% Ox
MowHocTtb ConHua - 3,86 10%¢ Bt

*KpaGoBuanasi ryMmaHHoCTh (ocTaTku CBepXHOBOii, B3opBaBiueiics 4 uroist 1054 roxa)
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LLinpoKue atmocdepHbie TMBHU —
KacKaAabl YacTUu, B aTmocdepe
(OTKpbITbI P. Auger B 1938 roay)
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OCHOBHbIe OTKPbITUA B raMMa- aCTPOHOMMUMU CcAeNaHbl C
nomoubto Imaging Atmospherlc Cherenkov Telescope (IACT)
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VHE-UHE Gamma-ray
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EAS Cherenkov light

EAS Energy g detection with non-imaging”
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Tunka-133 — kpymnHeias B MUpe yCTaHOBKA
IJISL KCCJIEIOBAHUSA KOCMHUYECKHUX JIyUYeHr
IlepeHKOBCKHM METOI0M (2006 2012 r)
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50 km from Lake Baikal




C nomouwbto yctaHoBKM Tunka-133 noka3aHa NnepcneKTUBHOCTb
pa3BUTbIX NPK ee Co34aHNN TEXHOI0TUN ANA UCCNeaoBaHM NPUPOAbI
FfaNnakTUYECKUX NCTOYHNKOB CBEPXBbICOKMX SHEPTUM, 3TO
ctumynuposano co3pgaHue TAIGA-Collaboration
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Main Topics

for the TAIGA

observatory
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Gamma-ray Astronomy

Search for the PeVatrons.

VHE spectra of known sources:
where do they stop?
Absorption in IRF and CMB.
Diffuse emission: Galactic plane, Local
supercluster.

Charged cosmic ray physics

Energy spectrum and mass composition
anisotropies
from 10% to10'8eV.
108 events (in 1 km? array)
with energy > 10% eV

Particle physics
Axion/photon conversion.
Hidden photon/photon oscillations.
Lorentz invariance violation.
pp cross-section measurement.
Quark-gluon plasma.



120 optic station
on 1,1 km? aria

Advantage of a wide — angle

tuming Cherenkov array:

- Good accuracy positioning of EAS core (5-10 m)
- Good energy resolution ( 10 - 15%)

- Good angular resolution (~ 0.15 degree)

0| - Good accuracy of Xmax measurement

' (~ 20 -25 g/cm?2).

- Low cost ( ~ 10® Euro/ km?)

105 06 107 108 1 OQ_T
detector station concept
Total light-colecting area: 0.5 sqm S




The TAIGA - IACT

The TAIGA - IACT

First 2017y, second 2019y, third 2022y
situated at the vertices of a triangle
with sides:

300 m, 400 m and 500 m about

- 34-segment reflectors (Davis-Cotton)
- Diameter 4.3 m, area ~10 m?2

- Focal length 4.75 m

- Threshold energy ~2 -3 TeV




The Camera of the TAIGA-IACT
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TAIGA-IACT and TAIGA-HISCORE joint events.

Most of events are
Hillas parameters “Hadron-like”
E =880 TeV
width = 0.4°
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EAS detection by three IACT at a distance of 300 m — 400 m —

500 m in stereoscopic mode for high energies
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Background subtracted ©2-distributions for 150 hours
Crab Nebula observation

400
excess significance: 120
563 gamma-like events
observation time: 150h
300 A




The energy spectrum of gamma quanta
from the Crab Nebula (150 hours)
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Monck actpogpumnsnyecknx HaHOCEKYHOHbIX ONTUYECKUX
BCNbIWeK ¢ nomMmouwbio ycTaHOBKM TAIGA-HISCORE.

OTnuumntenbHble OCOOEHHOCTU

PaBHOMepHaa 3acBeTKa BCeX Ui 6onbLUOUN YacTu
onTuyecknx ctaHuum yctaHoBkn TAIGA-HISCORE BonHoM
C NNOCKUM (PPOHTOM.

B pe3yabTaTe npeBapuTEeJIbHOI0 AHAJIN3A JaAHHBLIX YCTAHOBJIEH
BEPXHHI1 Ipeies1 Ha MOTOK (JOTOHOB C IVIOTHOCTHLIO Bhime 10~
3pr/c/CM? U AIUTENBLHOCTBLIO 00JIbIIE 5 HC.

ITorok TakuX cOObLITHII MeHbIIe YeM 2%10~3 coObITHIi/cTEp/Uyac
(preliminary)



bynymui kommieke TAIGA-10 ¢ ruOpuanoi cucreMo 1€TEKTOPOB

A point source sensitivity: 2.5 1014 TeV/cm? s (300 hours, 30-200 TeV)

TAIGA-HISCORE - array. A
net of 1000 non imaging
wide-angle detectors
distributed on area 10 km?
with spacing 100 m about
An EAS core position,
direction and energy
reconstruction.

Ha miomaan 10 km?

Energy range

50 TeV — 1 PeV.

300- 400 gamma from
Crabe Nebule with
Energy > 100 TeV

For 300 hours

TAIGA-IACT - array

of 5-10 IACT with mirrors — 4.3
m diameter.

Charged particles rejection using
Imaging technique.

The net ( 50-100)

of wide angle ( 30°)

Small Imaging Telescope
(SIT), 1/5 diameter mirror,

SiPM based camera




3aKnw4dyeHune

B TyHkuHckoii 1ouHe (pecnyoauka bypsaTus) co31aH He MMEKIIMHA AHAJIOTOB B
MHPe KOMILIEKC YePeHKOBCKUX YCTaHOBOK TAIGA-1, Hane/ieHHbII HA pelleHne
IIUPOKOI0 KPyra (pyHAaMeHTAJbHBIX MP00JeM B 00JIaCTH raMMa-aCTPOHOMMUH,
(PU3UKHA KOCMHYECKHUX JIy4Yel U acTPOPUIUKH FJIEMEHTAPHBIX YaCTHIIL.

AddekTBHAA nrowaab KOMMSeKca Ansa uccriegoBaHusA NOTOKOB raMMa-KBaHTOB
c 3Hepruen Bbiwe 100 TaB cocTaBnseT 0,9 KM?

YyBCTBUTENIbHOCTbL ANA perucrpaumm ramma-KkBaHToB ¢ aHepruen 30- 200 TaB ot
NOKanbHbIX MICTOYHUKOB - 2.5 1013 TeV/cm? s (300 yacoB HabnogeHun).

BnepBbie noJsiy4eHbl IKCIIEPUMEHTAJNbHbIE JaHHbIE 00 JHEPIreTHYECKOM CIIeKTpe
raMmMa-us3Jjy4eHus UCTOYHUKA B KpaOdoBHIHOM TYMAHHOCTH NP SHEPIrUsiX BbIIIIE
80 T>B yepeHKOBCKHM METOIOM.

OnbIT, MOJYYEHHBbIN NPH cTpoUuTeIbCTBEe KoMILIekca TAIGA-1, saBasiercs
OCHOBOH /ISl CO3JaHM ¢ pasyMHbIMH 3aTparamMu ycTaHOBKU TAIGA-10 ¢
rHOPHIHBIM KOMILIEKCOM J€TEKTOPOB Ha miomaan 10 km?, koTropoMy He Oyaer

KOHKYPEHTOB B MUpe B OJiMKalIIue JeCATHIICTHS.




