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The Tibet AS ¥ Collaboration

Papers (in refereed journals):

Underground water Cherenkov muon detector array with the Tibet air
shower array for gamma—ray astronomy in the 100 TeV region,

Astrophysics and Space Science, 309, 435-439 (2007)

Moon Shadow by Cosmic Rays under the Influence of Geomagnetic Field
and Search for Antiprotons at Multi-TeV Energies,
Astroparticle Physics, Vol 28/1 pp 137-142 (2007)

The energy spectrum of all-particle cosmic rays around the knee region
Tibet-IIl air-shower array,
Advances in Space Researchl[in press]

New estimation of the spectral index of high—energy cosmic rays as
determined by the Compton—Getting anisotropy,

The Astrophysical Journal Letter [accepted]



International Conference

« 30th International Cosmic Ray Conference (Merida, Mexico 2007)
16 talks/posters and proceedings papers

OG: 10 papers(Oral 3, Poster 7), HE: 3 papers (Oral 2, Poster 1),
SH: 3 papers (Oral 1, Poster 2)

o “Implication of the sidereal anisotropy of ~5 TeV cosmic ray intensity observed
with the

Tibet IIl air shower array”

6th IGPP Annual International Astrophysics Conference, Hawaii, USA,

K. Munakata on behalf of the Tibet ASgamma collaboration,
March 16 — March 22, 2007 , ORAL(invited talk)

e “Gamma-ray Observation with the Tibet ASgamma Experiment”,
Particle Astrophysics 2007,
M. Ohnishi for the Tibet ASgamma collaboration, Venice, Italy,
August 27 — August 31, 2007, ORAL

"Tibet Air Shower Array: Results and Future Plan”,
International Conference on Topics in Astroparticle and Underground Physics
(TAUP) 2007,

K. Kawata for the Tibet ASgamma collaboration,
Sendai, Japan, September 11 — September 15, 2007, ORAL
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Yangbajing , Tibet, China
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Total 789 detectors
Mode Energy
~3 TeV
Angular Resolution
~0.9 deg @3TeV
Trigger Rate
~1700 Hz
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Antiproton Search by Moon’s Shadow

3TeVLL_E1.5x10"v, 40 0 DE2

Astroparticle Physics, 28, (2007) 137-142

West
2.0 - -
=
=} 0
=z 0
m 5
© 1.0 it
> -10 =
ko) ® z
© o -
o = 5
g 00 =g 3 : .
n c g .
] =) =4 - :
= %] . . . .
[u] T T T T
= -30 [ ]
3
2 1.0 : s W
= 0
< E ]
—1000 N
e
5 —40 L i L | s i s 1 L i ]
3 40 20 0.0 20 4.0
-2.0 Angular Distance from the Moon Center
-2.0 . . . 2.0 in the North-South direction (deg.)

‘On E T T T

.| Tibet-IlI:

"~ "Present work

el
=]
T
c 0% e E
o g ]
= ’ ]
e 70
(=8 r Buffington (1981) 1
s Golden (1984) E
g > Bogomov (1987-1990)
] % Steitmatter (1990) ]
8 Salmon (1990)
‘o e IMAX (1996) 1
E CAPRICE (1997) e
< 4 Basini (1999) E
= BESS (1999) ]
) BESS (2000) 1 O
- CAPRICE2 (2001) 1 O
+ HEAT (2001) 4
MACRO (2003) E

¥ L3+C (2005)
O TIBET-I (1991-1993) 1
@ TIBET-IIl (1999-2003)

10 10? 10° 10*

Primary Energy (GeV)

Dashed line: leaky box M.Simon et al. ApJ 499 (1998)250.

Number of Dificit Events

Ditf.

West East

1 1 1 1 1
—4.0 —20 0.0 20 4.0

Angular Distance from the Moon Center
in the East-West direction (deg.)

023
rich /=
O:DATA
A:MC

Dotted line: leaky box + antistars S.A. Stephan et al. Space Sci. Rev. 46 (1987) 31.



Observation — Sun Shadow
Anti-correlation between Sun shadow and sun spot # @ 10 TeV
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® Observation OSimulation

Simulation (1996)
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Normalized Density of sun’s shadow (10 TeV)

2.5

A O :sim. (C(')rona.I+IMF.+Geo'mag)'
, N A :Sim. (IMF+Geomag)
O :0bs.

1.5 F

=

befl Clt correspond to the apparent solid angle : D/DappF1

| |

D/Dapp

1996 1997 1998 1999 2000 200 2002 2003 2004 2005
Year

Simulation Results
Quiet phase:

IMF influent to Cosmic-ray Deficit : increase about 230%' of Dapp
Coronal MF influent to the Deficit : decrease about 45%1 of Dapp

Active phase:
IMF influent to Cosmic-ray Deficit : decrease about 55% JJ of Dapp
Coronal MF influent to the Deficit : decreade about 30%1 of Dapp



Spectral index of high—energy cosmic rays as
determined by the Compton—Getting anisotropy

Apj. Letter [accepted]

local solar time

. 7

™~ Differential energy spectrum:jocE=¢
frevolution orhit « L - (o+2 )i cos 0
<|> C
L,
4 | : CR intensity A

<|>:average CR intensity
o :index of the CR energy spectrum
v : orbital velocity = 2.978 x 10* m/s
c :speed of light = 2.998 x 108 m/s
12h \ } 0

. angle between the CR arrival direction
and the direction of detector’'s motion

\. v,

cosmic ray ‘|

A.H. Compton and I.A. Getting, Phys. Rev. 47, 817(1935)
L.J. Gleeson and W.I. Axford, Ap. Space Sci. 2, 431(1968)




< I > constant component, I(t):
‘R . CR intensity outside the atmosphere,

Analysis:E - W method

*{I:-'>+I|:ﬂ

variable component

C . meteorological effect

(= R=+R(#) ) (= C=+C(t) )
“R=<C>=+R{)<C>=4+ <R =+ R ClE)

<I> = <R><C>
T Ii¥) R(t) , C(8) , R(HC)
(T-at) <I= - <mst<estme<cs
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o E- W Nuov? Cimento Soc.
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The dlfferentlal variation of relatlve CR Intensity
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consistent with —2.7 from direct energy spectrum measurements.



Energy spectrum of all-particle cosmic rays

around the knee region experiments
(Submitted to Apj.)

1 Model Index of Energy range
:‘?‘0 - | ' ' 5 spectrum (eV)
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Differential shower size spectra measured
at different atmospheric depths (1)
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Proton+Helium spectrum
with Tibet Il AS array + Burst Detector

Electromagnetic component over GeV is
responsible for burst size.
Scint. was calibrated by accelerator beam
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Events

Aanalysis

to the particle identification

Sensitivity of used parameters
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Proton+Helium spectrum
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Tibet AS("8.37Am?)  Tibet AS+YAC(1~5Fm?)
+MD(384Ch’ ~1 04m2) Cosmic ray(\P He, Fe )
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O fEF~ vk (90.522°E, 30.102°N) £2=4300 m
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