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Ina namsaTuy...
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YTO MbI pernctpupyem?
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3a CYeT Kakux npoueccoB?
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Tunbl U pa3mMmepbl 4eTEeKTOPOB B acTpoduniluke
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HanpaBneHusa pa3BUTUA OETEKTOPHbIX
MeTOoOMK:

* Perucrtpauus 4yactuL, BO BCEM AMana3oHe 3HEPTUK

 OnpepgeneHue Tuna nepBUYHON KOCMUYECKOM YacTuLbl (NPOTOH
— A4Pp0 — Kakoe a4po?)

« Peructpauusa ramma-kBaHTOB — UCCIe0BaHME UCTOYHMKOB
yacTuy
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JKcnepumMmeHTbl Ha opobute (AMSO02)
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- Charged particles
- Cherenkov light

- Fluorescence light
-Radio emission

ally several 10 km high)
P,N,Y i

Air shower evolves (particles are created
and most of them later stop or decay)

Measurement of
Measurement of Cherenkov Some of the particles e esc ence light
light with telescopes reach the ground
or wide angle pmts Measurement of
\ Measurement with I'adIO emission
/ / scintillation counters \\
Measurement of low energy muons

Measurement of particles with

tracking detectors or calorimeters
-—

with scintillation or tracking detectors

Measurement of high energy
muons deep underground

.| HanmpaB/ieHHe npuxoja
).| DOHeprus 4acTHUIIbI
3. | THI yacTHIIBI

J(HOBHbIe BOCCTaHaB/IMBaeMble napaMeTphbl

For electrons with
E, >25 MeV

V, >C/n

Atmosphere as
a huge calorimeter

1 atm — 1000 r/cm?:
27X0
11A,
MoXXHO ncnonb3oBaTb
KaK kanopumetp!!!



Kak saperncrpupoBatb LLIAJ1 oT ramma-kBaHTa?(1)

300 TeV gamma-induced EAS | 300 TeV proton-induced EAS
+

energy,GeV

+ +

p* hadrons |y e hadrons

e i
0.0-0.01 |12.290 1.384 0.000 0.000 |9.794 1.111 0.000 0.000
0.01-0.1 | 9692 2625 0.000 0.000 |7.581 2.130 0.000  0.000
0.1-1.0 | 2182 1.017 0001 0.000 | 1843 0923 0.007 0.003
1.0-10 | 0.116 0.066 0.001 0.001 | 0.145 0.091 0.025 0.006
10- 100 | 0.003 0.002 0.001 0.000 |0.009 0.007 0.044 0.007

>100 0.000  0.000 0.000  0.000 |0.001 0.001 0.010  0.002

Bbloensiem MIOOHbI UCMONb3Yysa NornoTuTens!
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Kak 3apeructpupoBatb LLUAJI oT ramma-kBaHTa?(2)

250 GeV 250 GeV
proton photon
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Gamma
ray _ . Types of images seen by
atmospheric Cherenkov camera
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Combination of images

H.E.S.S,, Dlameter 10 m from three telescopes
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Muon Ring Sky Noise

TAIGA, Diameter 5 m




