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Tibet-III Air Shower (AS) Array
 Num. of Scinti. Counter  0.5 m2 x 789
 Effective area�     ~37,000 m2

 Observing Energy�   ~TeV - 100 PeV
 Angular resolution �  ~0.4° @10   TeV
    ������������  ~0.1° @100 TeV
 Energy resolution�   ~70% @10 TeV
    �   ~40% @100TeV
 Field of view�          ��~2 sr

The underground water Cherenkov muon detector (MD) array - Future plan
gamma ray / background  cosmic ray separation

by the muon number

Proton : Nµ ~ 50 Gamma : Nµ ~ 1
@100TeV(/ 10,000㎡, 4300m a.s.l)

Yangbajing in Tibet, China at 4,300m a.s.l. (90.522°E, 30.102°N)

Tibet III Air Shower Array (2007)

FT Detector (512)
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total 3,320 m2
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MD:12 water Cherenkov pools

1 pool = 50㎡ × 16 cells
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図 2.18: シミュレーションによる MD を用いたチベット空気シャワーアレイのかに星雲に対す
る 1 年で 5σを検出する感度曲線。AS アレイには有効面積 36,900 m2のものを用いている。緑
の実線は HEGRA による観測から予想されるかに星雲のフラックスを表している。比較のため、
主なチェレンコフ望遠鏡 (50時間 5σ)、及び計画中である HAWC、CTA の感度、またこれまで
の Tibet III( MDを除く有効面積 22,050 m2の ASアレイ ) の感度も同様にプロットしている。
バックグラウンドが無視出来る 100 TeV以上の感度は、ガンマ線シグナルが 10 イベントになる
ことを想定した感度となっている。
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Sensitivity (from MC simulation)

measure the amount of Cherenkov light
emitted by air-shower muons

(electromagnetic components absorbed by 2.5m-thick soil)

Prototype Muon Detector
Constructed in 2007

Data taking start : 2007 Dec.
                finish : 2010 Jan.

50㎡×2 cells
1.5m depth clear water

20 inch PMT×3 for each cell

Random Forest (RF): Machine Learning
Breiman, L. 2001, Machine Learning, 45, 5
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random sampling→ sub-sample

Dataset RF

Advantages

Nclass = 3
(Class 1:Blue,2:Red,3:Yellow) 

Decision tree

unknown data

deciding by voting

Classification
(probability)

・Scalability (capacity for processing large data volumes)

・High training speed

・High quality of the models derived (comparable with neural networks)

・Small quantity of parameters to be adjusted
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The Tibet ASγ
Collaboration
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Significance

YlFT > 15 (E > 3 TeV) Before RF

DATA ALLSKY
DATA without Crab, Mrk421

Gaussian

Northern Sky Survey Map

Significance Distribution

Gaussian
Distribution

Markarian 421

Crab Nebula

Galactic Plane

Cygnus Region

Cygnus region is the brightest diffuse γ-ray emitting region in the northern sky

MGRO J2031+41 MGRO J2019+37

MGRO J2019+37

(b)

(a)

(c)

MGRO J2031+41

Milagro 2012
@ ~35 TeV

This work
E > 3 TeV

Abdo, A., et al. 2009, APJ, 700:L127
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Experimental DATA
MC simulation

MC : without Nμ
MC : with Nμ

~90m
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(37,000 ㎡)

Experimental DATA consistent 
with MC simulation and 1.

There is no significant 
improvement by using RF.

※these results DO NOT use RF ※these results DO NOT use RF

without Crab Nebula and
Markarian 421,

there is no significant excess

These differential fluxes
consistent with MIlagro

We confirmed Milagro’s spectrum
 for the first time

in the world.

mailto:nakao@icrr.u-tokyo.ac.jp
mailto:nakao@icrr.u-tokyo.ac.jp

