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The Astrophysical Journal, Letters, 709, L6-L10 (2010)

2. Temporal Variations of the Multi-TeV Cosmic Ray
Anisotropy Using the Tibet Ill Air Shower Array, M.
Amenomori et al.,

The Astrophysical Journal, 711, 119-124 (2010)
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« ICREA Workshop on The High-Energy Emission from
Pulsars and their Systems (Barcelona, Spain, April 2010),
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1 presentation

« ECRS2010, (Turku Finland, August 2010),

3 presentations
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Tibet Air Shower Array

Tibet Il (37,000 m?)

Total 789 detectors
Mode Energy

~3 TeV
Angular Resolution
~0.9 deg @ 3 TeV

Trigger Rate
~1,700 Hz

s 4,300 m a.s.l. = 606 g/cm?
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Introduction

Large Area Telescope(LAT) b
on the Fermi Gamma-Ray Vi e
Space Telescope i — . ¥

Vela Pulsar

.

Crab Pulsar

2008E6ﬁ ':*TBJ:(')SE‘ZDJ : **~— Blazar 3C4543
8 A V5 sky survey BAtA

FERMI/LARGE AREA TELESCOPE BRIGHT GAMMA-RAY SOURCE LIST
Abdo, A. A. et al. 2009, ApJS, 183, 46 (July 2009, astrp-ph submitted in Feb. 2009)

<

205 most significant sources (120 extragalactic sources)
A typical 95% uncertainty radius of source position: 10" ~ 20’

Fermi LAT 3 # B £1;8
>100MeV,
>100




Observation of TeV Gamma Rays from the Fermi Bright Galactic Sources
with the Tibet Air Shower Array
Amenomori et. al., ApJ Letters, 709: L6-L10 January 20 (2010)

ABSTRACT
Using the Tibet-11I air shower array, we search for TeV y-rays from 27 potential Galactic sources in the early
list of bright sources obtained by the Fermi Large Area Telescope at energies above 100 MeV. Among them, we
observe seven sources instead of the expected 0.61 sources at a significance of 2o or more excess. The chance
probability from Poisson statistics would be estimated to be 3.8 x 10 °. If the excess distribution observed by
the Tibet-1II array has a density gradient toward the Galactic pldm,, the expected number of sources may be
enhanced in chance association. Tht,n the chancc probdbllll) rises sllghll), to 2 x 10> bascd on a 51mple
\dontc Carlo sunulduon hance i i - al;
_p_u_l.m::_. and six of them are coincident with sources detected by the Milagro experiment at a significance of 3o
or more at the representative energy of 35 TeV. The significance maps observed by the Tibet-11I air shower array
around the Fermi sources, which are coincident with the Milagro =3¢ sources, are consistent with the Milagro
observations. This is the first result of the northern sky survey of the Fermi bright Galactic sources in the TeV region.
Key words: gamma rays: general — pulsars: general — ISM: supernova remnants

Tibet-1ll BRI v —EAIZEEZFHLY., Fermi/LAT #7781 “Bright Source List” NI £R 7]
—?Wfﬁiﬂpﬁﬁz 'I_Iﬁ'éﬁﬁiﬁw 27 RIEAMLD TeV AU VIREIER,

T RAARNSL 20 U EDFEETARMNEBZEA, 7 KAIXEAFE 0.61 XK
FYELZL FDELOBEHEEMNF AL 3.8x10° (Crab <& 3.6x106 . 7 R7VY 7
mERE) -



Statistics
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; Total: 27 sources
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Significance by the Tibet lll

Fig. 1. Histograms show significance distribution of the Fermi bright sources observed by

the Tibet-111 array. The dashed curve indicates the exped ted normal Gaussian distribution.



Chance Probability

20 L TEAfF SN SHsourceM
27x0.02275 (20 EBIFESR) = 0.61

A=0.61ICHHEHTHLEAIZTARUNLUL) FELODMESR
R7IDHERTE

p(A=T)=1- Z e

= 3.8x10°~ 450

Crab Z[RULN-155.
A = 26x0.02275 (20 L BIFE=R) = 0.59
P(A=6) = 3.6 x 105 ~ 40
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Location 30N-90E 23S-16E
FOV ~2 Sr ~0.02 sr
Duty cycle ~90% ~10%
OResolution ~0.2° ~0.1°
E Resolution ~40% ~20%
Background

L ~99.99% ~99%
Rejection
S/N Ratio S/N = 80ev/0.5ev | S/N =2500ev /2000ev
(RX J1713) (1yr in 0.6° radius, (50hrs in 0.6° radius,

>100TeV) >1TeV)
S/IN=200/5 S/IN=20/20
(1yr in 0.6° radius, (50hrs in 0.6° radius,
>40TeV) >40TeV)
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(1 year) Crab, TeV J2032+4130,
MGRO J2019+37, MGRO J1908+06, MGRO J2031+41
HESS J1837-069, Mrk 421

iEl=Kae) - Cas A, M87, HESS J1834-089, HESS J0632+058
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Prototype Muon Detector in Tibet

i Construction from Sep.
‘ 2007

Data taking from Dec.

2007

52m?2x 2 ' B i ol

 Construction feasibility in Tibet ?
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« v observation above multi 100 TeV Y Al



16 November, 2007  Prototype Muon Detector
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Data Analysis

Air Shower Size v.s. Nu
Low-energy events are cut (Eth = ~ 50 TeV)

Very Preliminary!
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Cosmic Ray (Nucleus) Survival Ratio
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