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мс bŀǘƛƻƴŀƭ /ŜƴǘŜǊ ŦƻǊ {ǇŀŎŜ ²ŜŀǘƘŜǊΣ 
/Ƙƛƴŀ aŜǘŜƻǊƻƭƻƎƛŎŀƭ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΣ /Ƙƛƴŀ

мт {ŎƘƻƻƭ ƻŦ LƴŦƻǊƳŀǘƛƻƴ {ŎƛŜƴŎŜ ŀƴŘ 9ƴƎƛƴŜŜǊƛƴƎΣ 
{ƘŀƴŘƻƴƎ !ƎǊƛŎǳƭǘǳǊŜ ¦ƴƛǾΦΣ /Ƙƛƴŀ

му bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ LƴŦƻǊƳŀǘƛŎǎΣ WŀǇŀƴ
мф {ŀƪǳǎƘƛƴDŀƪǳƛƴ¦ƴƛǾΦΣ WŀǇŀƴ
нл /ƻƭƭŜƎŜ ƻŦ {ŎƛŜƴŎŜΣ /Ƙƛƴŀ ¦ƴƛǾΦ ƻŦ tŜǘǊƻƭŜǳƳΣ /Ƙƛƴŀ
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нн aŀȄπtƭŀƴŎƪπLƴǎǘƛǘǳǘŦǳ ɉǊ tƘȅǎƛƪΣ 5ŜǳǘǎŎƘƭŀƴŘ
но 9ǎŎǳŜƭŀŘŜ /ƛŜƴŎƛŀǎC ȳƤǎƛŎŀǎȅ bŀƴƻǘŜŎƘƴƻƭƻƎ ȳƤŀΣ 
¸ŀŎƘŀȅ¢ŜŎƘΣ 9ŎǳŀŘƻǊ

нп /ƻƭƭŜƎŜ ƻŦ LƴŘǳǎǘǊƛŀƭ ¢ŜŎƘƴƻƭƻƎȅΣ bƛƘƻƴ ¦ƴƛǾΦΣ WŀǇŀƴ
нр {ƘƻƴŀƴLƴǎǘƛǘǳǘŜ ƻŦ ¢ŜŎƘƴƻƭƻƎȅΣ WŀǇŀƴ
нс WŀǇŀƴ !ǘƻƳƛŎ 9ƴŜǊƎȅ !ƎŜƴŎȅΣ WŀǇŀƴ 



5

ЎЦАЕἋṓЄам˔Ḣ (Tibet AS)

Å ⁯ЎЦАЕ (90.522oE, 30.102oN) ‰4300 m

ÅЄрЎй˔Єдрᾁ Ṁ 0.5 m2 x 789
ÅἋṓЄам˔ ῟ ~37,000 m 2

ÅΩ ϵКиϻ˔ ~3 TeV
Åᶑ ᵔ ~0.9o @3 TeV
Å♪ ~2 sr

ĄἋṓЄам˔ χ ⱳ ◓(︠τe+/ -,ў)ϬḢ ΰ
ԁⱳ֓ ϵКиϻ˔ʺ ΰϬ



ЎЦАЕ ЎϴйрЀТЬв˔ϷрḢ (Tibet MD)

ĄἋṓЄам˔ χЬв˔Ϸр
Ϭ ΰʺϹрЫ ˗ᶋ◓

~4200m 2
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нлмп

V ᴞ 2.5m ( ῡל ~ 515g/cm2 ~19 X0)

V 7.2m˷7.2m˷ 1.5m 80

V 20ºјPMT (HAMAMATSU R3600)

V +ʿЀрϼз˔Еל∙ ∙בּ
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4,200m2

᷂ʤ
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ᴅ ΰ τϢϥϵКиϻ˔Ὠ (MC)

K. Kawataet al. Experimental Astronomy 44, 1-9 (2017)
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мл ¢Ŝ±gπǊŀȅ 100 TeVg-ray



ᴅ ΰ τϢϥϵКиϻ˔Ὠ (MC)

S50 : NKGḩ π ϣϦθ
ЀϯΤϣ50m χ ◓

È(S50)= 16 %

Ne : NKGḩ π ϣϦθЄам˔ЂϱЇ

Sr: ᾁ Ṁπ ϣϦθ ◓ (hump:  
direct hit + PMT saturation effect) 
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K. Kawataet al. Experimental Astronomy 44, 1-9 (2017)
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ϵКиϻ˔ ᵔ χSrӢ (MC)

YΦ YŀǿŀǘŀŜǘ ŀƭΦ 9ȄǇŜǊƛƳŜƴǘŀƭ !ǎǘǊƻƴƻƳȅ ппΣ мπф όнлмтύ



Sun Shadow

Earth

TeV proton -- > Charged particle
Larmor radius

7.4AU  (B=30mG near the earth)
0.16R�x(B=300mG near the sun)

Ą Probe of the solar MFs !

Sun blocks VHE cosmic rays,
and cast the cosmic -ray 
shadow on the earth.

Sun

Photosphere:
Optical observation
(Zeeman effect)

@1AU
Satellite
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