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Tibet Air shower Array

— Located at an elevatlon of 4300 m R
(Yangbajing , China)

— Atmospheric depth 606g/cm?: i\ |
— Wide field of view (Dec. -15% 75294
— High duty cycle (>90%)
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— Angular resolutief (~0.99)

Large scale-anisotropy




Motivation

ISES Scolar Cycle Sunspot Number Progression
CbE=erved data throuagh Jol 20611
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Tibet array has successfully observed the Cosmic ray anisotropy.
(4TeV-300TeV)

Tibet array has obtained the data from 1999-2008. The solar activity is
from maximum to minimum in this time range.

Analysis of the time evolution of the anisotropy---the influence of the solar
activity to the anisotropy.



Lomb power

Periodicity search in 3 energy ranges
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Solar diurnal anisotropy----due to
terrestrial orbital motion around the Sun

local solar time
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Sidereal-diurnal anisotropy
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Problem to distinguish the two
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the data taken is incontinues
and less than 1 year. 6
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Simultaneously fit the anisotropy in local solar and

Zenith Sldereal time
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Monte Carlo ssmulation

Local sidereal time Local solar time
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Expected: no signal Expected: Compton-Getting effect

MC shows this method can simultaneously obtain anisotropy in local
solar and_sidereal time. (incontinuous data set, less than 1 year)
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Data selection

Fire four or more FT detectors
*The estimated shower center inside the array
«The zenith angle < 45°

Nine phases of the Tibet Ill data

Defimition of Nine Phases of Tibet 11 from 1999 November to 20008 December

Phase  Start Time End Time  Live Days Number of Used CR Events

1 1999 Nov 18 2000 Jun 29 173.1 5.16 = 107
2 2000 Oct 28 2001 Oct 11 283.7 8.14 % 10°
3 2001 Dec 5 2002 Sep 19 201.8 3.59 %107
4 2002 Nov 18 2003 Nov 18 259.1 6.34 x 107
5 2003 Dec 14 2004 Oct 10 123.6 31.07 % 107
f 2004 Qct 19 2005 Nov 15 277.6 6.79 x 107
7 2005 Dec7 2006 Nov 3 114.5 271 =107
8 2006 Nova 2008 Feb 25 2692 6.36 x 107
9 2008 Mar 2 2008 Dec 3 2129 491 x 107




Sidereal time anisotropy in 9 Phases (1999-2008)
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Tgure 2. CR intensity variation in the local sidereal ime frame for CRs with the modal energy around 5 Te'V in the nine phases of Tibet I array. Top: two-dimensional
intensity map of each phase: Bottom: one-dimensional projection averaged over all declinations. In bottom plots of each panel, the red crosses in each plot show the
mtensity vanation over each phase respectively, while the dashed blue lines represent the intensity averaged over all nine phases of Tibet 111 array.

Stable and insensitive to solar activities 10

M. Amenomori et al., Apd 711, 119 (2010)

<<On Temporal Variations of the Multi-TeV Cosmic Ray Anisotropy Using the Tibet Ill Air Shower Array >>,



ST Amplitude (x 10%)

ST Phase (Deg.)

Time Evolution of the Sidereal Anisotropy
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Summary

-We developed a method, which could simultaneously analysis
anisotropy in the two time frames.

«Time evolution of sidereal anisotropy in multi-TeV energy
range are obtained from 1999 to 2008.

«The multi-TeV cosmic ray anisotropy are stable and
Insensitive to the solar activities.

Further analysis will be done with more data.
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l1ime evolution of the anisotropy In local solar time
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»Tibet I & #E 5>/
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Periodicity search in 3 energy ranges
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<<Observation of Periodic Variation of Cosmic Ray intensity with the Tibet lll Air Shower Array>>, A.-F. Li Nuclear Physics B,, 529, 2008.



400 Years of Sunspot Observations

Y

b3

Maunder
.g Minimum
55

OF G T

1600

1650 1?UD

TR

EQ-

:"m. ‘|l

'H'.

SV

' nyy \&

MJtM

Modern
M[axlmum

M"T |

\k\

1?50

1800

1350

1900

195G 2000

17



