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TAIGA

Tunka Advanced Instrument for cosmic rays and
Gamma Astronomy observatory
Tunka valley, the Republic of Buryatiya

Research area:
| » Primary cosmic rays
tu o PeV-EeV
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TAIGA Setups for registration of
» Secondary cosmic particles

» Cherenkov light
___ _» Radio emission

__________  Tunka-Grande scintillators
Tunka-Rex antennas 4/21
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AIGA-HiSCORE
Cherencov Telescope)  (High-Sensitivity Cosmic
ORigin Explorer)

+ TAIGA-Muon
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TAIGA-Muon

Setup area - 1 km?

n = IA
Total scintillator |

area-2000 m?2

'UUGAIhSCORE

Improving of
gamma-hadron
separation

Continuous
collection of
statistics

-

f= TAIGA-IACT
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Muon scintillation detector

Cross section of the shifters - 5x20 mm?

Reemitting addition - BBQ,

3 2

Thickness of
scintillation plates
1,2-10 mm
3 -2x10=20 mm

PMT entry window - 25 mm

1, 2, 3 - scintillator based on polystyrene,
4 - reradiating light guide plates (shifters),
5 = PMT 7/21




PMT vs SiPM

[ PMT SiPM

Size

Sensitivity to
magnetic fields

Operating
Voltage

Quantum
efficiency

! » SiPM has a long service life, high
- = operation speed and a wide spectral
range
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SiPM instead PMT

» Higher photon registration
efficiency

» Increase the sensitive area

» Decrease the transverse
size of the detector

» Simplification of its design
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Evaluation of the possibility of replacement the

vacuum PMT with the SiPMs



Experiment

Hamamatsu
s21360-6050 ve
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Experiment

Oscillogram of SiPM

Qoise signals

Calibration

Number of
photoelectrons

measurements

Comade’nce Muon detector 1x1 m2
and scintillation counter 10x10 cm?



Experiment
Npe = Ampl_muon / Ampl_calibration

Number of photoelectrons (2D histogram)

SiPMs




Experiment
Npe = Ampl_muon / Ampl_calibration

Number of photoelectrons (2D histogram)

SiPMs




Experiment

Average number of photoelectrons
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Conclusion

» Possibility of muon signal registration via
matrix of SiPMs have been demonstrated

» More photoelectrons

Qutlook

» Simplification of the design
» Mass production of improved detectors
for TAIGA-Muon
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Super Charm-Tau Factory

2E = 3-4.5 GeV

Legend:
W — damping wiggler

SS — Siberian Snake
RF — accelerating cavity

Crab Waist collision

Peak luminosity 103>
s cm-2s-]

o ‘_V‘ | e pol — polarized e source
M- e’/e* — conversion system
/

"Processes with c-quarks and T-leptons,
=Exotic states

=CP-violation in systems of charmed hadrons and
T-leptons

= epton number violation
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ldentification system for SCTF

Aerogel
=== Photodetector and electronics
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Alternative: PID based on ASHIPH
(Aerogel, wavelengt SHIfter and
Photomultipliers) detectors with

SiPMs as a photodetector
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PID system with extended range

Threshold Cherenkov
counter with two
refractive indexes

SiPM:

ability to set exact
threshold on Npe

Noise

ability to separate
particles with
momentum above
Pthr(1T)

Npe, eff*10, Nsigma
b ot

from report of E. Kravchenko
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Necessity of cooling
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Experiment
Dependence of noise frequency on threshold

1800

1600

1400

1200

1000

800

600

400

200

. T400

e
: w

0 L1 1

0

| . |
40 50
U threshold, mV

10 20 30

3350

300

250

200

150

100

50

0 I

N S— e S | | |
40 50
U threshold, mV

I R N BRI R A B
10 20 30

Conclusion: possibility of partial separation of

useful data from noise by threshold
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Experiment
Dependence of noise frequency on temperature
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N N
E o /
£ / E /
N N
I I
2 / 2 /
e 10° 7
4 =
yd 7
/ -
’ yd
/ //
10° % ////
/ 107 /
// A
£
e /
// A
| 1 IV | [ 11 1 | [ I 11 1 | I I {/
_40 _30 _20 _10 0 10 Ten‘?poeraturelc _40\ 1| I_SO\ 1 1 I_20I [ I_10\ 1 1 I0 [ I10I [ I20\ 1 1 |

Temperature, C

Probability of noise event during the time of
registration in the projected Cherenkov counter is
<1 %whenT =-30°C (1 pe threshold)
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Conclusion

» It is enough to cool the system to -30 °C
for effective working of the identification
system on the base of ASHIPH detectors
with light registration by SiPMs

QOutlook

» This level of cooling can (probably) be decreased
by using a coincidence scheme
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Backup



Installation of the
first cluster of
TAIGA-MUON
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Extensive air shower

Primary Particle

y

nuclear interaction
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Electric field strength E _

Silicon photomultiplier

N+

I'. @F Iul AHL lanche
\ i@ M

Avalanche zone

P-doped
body entrance window



Focusing Aerogel Ring Image
Cherenkov (FARICH) counter




