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Development of cosmic-ray air showers

. Primary particle
(e.g. iron nucleus)

first interaction

=——— pion decays

., ————  — second interaction

[C) 1992 K. Bernlshr
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Development of gamma-ray air

showers

Primary particle
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(gamma ray)

first interaction

with nucleus in air
(pair production)

<———— bremsstrahlung

on nucleus in air

pair production

(== bremsstrahlung

() 1999 K. Bernlhr
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Measurement of Cherenkov
light with telescopes
or wide angle pmts

/\/
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Measurement of particles with tracking
detector or calorimeters

Measurement of energy flux of particles
or muons with water Cherenkov

¥

4

A

«— First interaction (usually several 10 km high)

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

Measurement of
fluorescence light

Some of the particles
reach the ground

~~ l
—_—
Measurement with T
scintillatio\n counters
1 ] | | ] | | 1 = =

[~ 1 Measurement of low energy muons with
~ scintillator, water Cherenkov or tracking
detectors

Measurement of high energy Measurement of
muons deep underground radio signals
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Cosmic Messengers
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CATCHING RAYS

China's new observatory will ~25 000 rm ——
intercept ultra-high-energy y-ray ’
particles and cosmic rays.

12 wide-field-of-view
air Cherenkov -

telescopes ‘ ‘a. 80,000-m?2 surfa,ce—
‘ : 5,195 scintillator : ~water Cherenkov 1171 underground
detectors | detector  water Cherenkov tanks
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KM2A:

5195 EDs 3120 cells

1171 MDs 78,000 m?
Future

WECTA: Enhancements:

18 telescopes e.g., LHAASO-

1024 pixels each ENDA ...

1BD ...
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100 cm

Scintillator (SGC BC408): 1 cm thickness, 4 tiles (1 m x 0.25 m)
24 fibers (SGC BCF92) for each tile

One 1.5-in PMT (HZC XP3960)

Lead: 0.5 cm

Iron case: 0.1 cm

Electronics (IHEP) & power supply (Tianjin Centre): in the case

25cm

25cm

25cm

25cm
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Hexagonal mirror side length: 219.1 mm
WFCT Curvature radius: 5800 mm
Container Focal length: 2780 mm

Container
s transmission system
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Auxiliary
container fixer
FHPEETIE

Door transmission
system
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The supporting leg

2.14 m

¢ it
Detachable
vehicle group

%
Operating ladder

=== == - Analog Board
:_HP S14466 Metal frame :

SiPM board
» Winston cone J

N~ 1/64 (a sub-cluster)
Digital Board  of the camera

Slow control
board ]
Electronics: SCU
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of A2k = =
El=ZBfx
o EENEKKEEM (100 GeV-1 PeV):

Galactic sources;

Extragalactic sources & flares;

VHE emission from GRBs;

i ?:ﬁ,w;%“r»a-ﬁ? { iy : )
Diffused Gamma rays. it b ggww%wwww
o {MIE5FLEEENE (100 GeV-1 PeV) ——

Mechanisms of the acceleration, escape and transport;

Origin of cosmic rays — 100 years’ mystery.
* FHZNE (10 Tev-10 PeV):

Components and spectrums;

Anisotropy of VHE cosmic rays.
+» HE:

Dark matter;

.....

Sun storm & IMF;

Particle physics;
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