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® Search for gamma rays above 100 TeV from the Crab Nebula with the Tibet air shower array
and the 100 m? muon detector

Amenomori M. et al., 2015, ApJ, 813, 98
EfR=E
ICRC2015 [oral]

eSearch for gamma rays above 100 TeV from the Crab Nebula using the Tibet air shower array

and the 100m? muon detector
eNorthern sky Galactic Cosmic Ray anisotropy between 10-1000 TeV with the Tibet Air Shower Array
eObservation of primary cosmic rays with the new Tibet hybrid experiment(YAC-II + Tibet-IlIl + MD)

ICRC2015 [poster]

eThe TIBET AS+MD Project; progress report 2015
eDevelopment of a Front-End Electronics for YAC-III detectors of TibetASgamma experiment
e Observation of intense fluxes of charged particles in association with thundercloud in Tibet
eSidereal anisotropy of Galactic cosmic ray observed by the Tibet Air Shower experiment
and the IceCube experiment
eLong term stability analysis on the MD-A under TIBET lll array
Investigation of hadronic interaction models from 10TeV to 1 PeV with the Tibet AS-core

TeVPA2015 [oral]

eRecent results from the Tibet ASy experiment

CRA2015 [oral]

eObservation and modeling of cosmic-ray anisotropy observed withthe Tibet air shower array
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FAVRZER I —E A E (Tibet AS)
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Air Shower Array



FAYRKFILOT7Sa—F 8RS (Tibet MD)
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Integral Flux (photonscm-2 s-')
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YAC || (YAC=Yangbajing Air shower Core detector)
(Dense version)

YAC Il detector consists of 100 burst detectors
with 1.5m spacing between detectors.

Total area of the array is 160 m? located near the
center of Tibet Ill AS array.

It is desighed to measure proton and helium
spectra in the knee region. Expected nhumber of
protons (>100TeV) and helium (>200TeV) using
HD model are 2300 and 800 per one year,
respectively. 15




Design of YAC-II
40cm x 50cm, 100 channels S=160m?

Pb 7cu

Iron

B
Wave length shifting fiber o
1.5m spacing 100ch + 2 PMTs |
N,>100E T4, (Low gain & High gain)

any 1 (>30GeV) 102<N,<10° 5
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Prototype 100 m? MD in Tibet
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Charge/photo-electron distribution
(100 m? MD)
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€

1 w = charge at single peak
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Nu = sum of numbers of muons from both cells
(averaged over two PMTs in each cell)



MC Simulation for the 100 m2 MD

1000 7 ®  Gammarays e
' . Cosmic rays )
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0 —I———-—— o | 0.92
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Data analysis (equi-zenith angle method)

Zenith Amenomoiri et al. 2009, Apd, 692, 61
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Upper limits on the Crab Nebula flux above 100 TeV
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Transition of the large-scale sidereal anisotropy

(10 TeV —1000

TeV) M Amenomoriet al., ICRC2015 (id355)

Dec. (deg.)

@ RN B oo
8 .
T o

Dec. (deg.)

Dec. (deg.)

Dec. (deg.)

Dec. (deg.)

Possible models @ ~10TeV

No model so far > ~300 TeV

02
= 01 x*/ndf 911.5/16
‘%’ 01 Amp. 8.5e-4x02e-4
=2 00.
E 000 —— ¢
B 99:
= 990
= o8
98!
24
= 1 x*/ndf 152.9/16
= 01C Amp. 5.3e-4=x 0.4e-4
=
= ,(,& ¢ 20.8+4.7 —_—
©
5 9:
é : 90
999999
= x*/ndf 67.6/16
é 1.0 Amp. 2.7e-4=x0.6e-4 + e .
= 326.8:12-9— —4— —
T:; ¥ / i —+
= — ——
2 ——
00 730
! 2
=1 x*/ndf 27.0/16
Zz 1 Amp. 6.0e-4x1.4e-4 —4—
=2
= & 267.1=13.3
2 +
=
=
2z
0.998 Qe . o
1.00:
£ 1.002
= ol Amp. 1.3e-3=0.3e-3
g ¢ ¢ 286.6x12.6
o> 1.000)
2
5 0.999)
2 0.998
0.997,

PO R.A. (degd’

M. Amenomoiri et al., Astrophys. Space Sci. Trans., 6, 49 (2010)
M. Zhang et al., ApJ, 790, 5 (2014)

N. A. Schwadron et al., Science, 343, 988 (2014)

X. B. Quetal., ApJdL, 750, L1 (2012)



Energy Dependence of Amplitude & Phase
(first-order harmonic fittind) 100 Tev 1000 Tev
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