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Cosmic Ray Energy Spectrum
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The energy dependences of amplitude and phase

Amplitude & phase of first-order harmonic function (dipole)
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Energy dependence in southern hemisphere
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Energy dependence of the cosmic ray anisotropy
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in northern hemisphere

Also by ARGO

Phase
Shift

21000 ¥indf 911516

51-0‘313 — . Amp. 8.5e-4+0.2e-4

E 1.0004 — ¢ 21.9+1.6 _f

£ 0.9996 [— T‘;p-'

= 0.9988 |- ——e

w

o 0.9980 50 100 150 200 250 300 350

- —_—

gL ¥ndt 152.9/16

R Amp.  b3e-4+04e-4

- ——

E 10004 == 0 108847 | e

2 0.9996 =

- ——T

T 00,9988 f—

I , . . , . . .
0.9980 50 100 150 200 250 300 350
1.0010

z indf 67.6/16

g 10006 (= Amp.  2.7e-d0 6e-4 4

E 1.0002 326.8¢ i

= L0 s o ==

L 9998 |- -

o 0.9994 =
O'W%ﬂ 50 100 150 2000 250 300 350

2 100 Zndf 27,0116

5 100 Amp.  6.0c-4+1 de-4 -+

E o, 2671 Lt ':PP'#?:

s R T

= 0999 =

3 -+

B 0998 50 100 730 300 350 300 350

E o0 = indf 9.3/16

g ! Amp. 1.3e-3£03e3 »

£ 0 2866126

N i '

=

2 ol +

° , . N A . . .

0 50 100 1 200 250 300 350
RA. (deg)



PeV anisotropy in Southern hemisphere
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Experiments results in Northern hemisphere

EAS-TOP: sharp increase in the anisotropy KASCADE: upper limit
for primary energies of ~370 TeV from 2.7-33 PeV
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300TeV anisotropy by Tibet air shower array

A deficit region Excess region
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Tibet ASy Experiment
Tibet China (90.522°E, 30.102°N) 4300 m a.s.l., since 1989

Number of Scinti. Det. 0.5m2x 789

F.O.V. ~2 Sr

Covering Area ~37,000 m?

Angular resolution: ~0.3 degree (cosmic ray)
Previous [1] This work
ApJ 836, (2017) 153. | ICRC2019-488

Configuration Tibet Il Tibet II

collected period 1995.10-2010.2 1995.10-2010.2, 2014.2-

2017.5
Events@ 300TeV 2.7 X108 3.6 X108

Events@ 1 PeV 5.7 X107 7.8 X107



Energy determination
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° Significance map at 300 TeV and 1 PeV

Significance Distribution
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Relative intensity map at 300 TeV and 1 PeV
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One dimensional projection at 300 TeV and 1 PeV
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Expected anisotropy in Local solar time
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Full sky cosmic ray anisotropy at ~1PeV
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Full sky cosmic ray anisotropy at ~1PeV 1.0020
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Energy dependences from 300 TeV to 1 PeV
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Summary

A significant excess (6.30 )and a deficit (-5.6 o) at
PeV are observed by Tibet ASy experiment in the
northern hemisphere .

The anisotropy In local solar time, anti-sidereal and
extended-sidereal time are investigated.

A full sky anisotropy map at 1 PeV Is obtained.
More statistics and observations...

Study of the rigidity evolution could be helpful.
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Compton-Getting Effect

Due to the solar motion around galactic center
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