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directions of cosmic rays with LHAASO-KM2A
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Introduction

* Anisotropy : ARGO-YB]

- a probe to study the origin and
propagation of cosmic rays.
- the structure and intensity of

anisotropy are obviously energy -
dependent. s
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JuliaBecker Tjus et al., Physics Reports, 872
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Data selection

Half array of KM2A
more than 20 EDs trigged

Zenith < 50 degree

Core within the array
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Simulation

- QGSJETII-04_Gheisha
- 1TeV-10PeV

- Zenith angle 0-70°

- ~7.8x 107 events

- Gaisser model

- G4KM2A for half array
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Energy estimation
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Anisotropy with LHAASO-KM2A

- ~42TeV, 1.56 x 1010 events
* A spurious frame (anti-sidereal) is used to estimate the systematic error

1.002 gf“!pndl 214.9/14
T e q 0.0006338 + 0.0000113
- Sidereal a’“P; 0.0003605 + 0.0000113
= 60 1.001 . 2.74+1.02
s 2 0, 82624090
= 40 E ot e £ e e TR
E E 1_ ‘-,_“ ‘7‘_
£ 20 10 5 C T R
3 B € ook e, -l
O g 20 0.999— q — gt
-20 —30 ° L ( L

250 300 350 \Oﬂg 50 100 150 200 250 300

350

0 50 100 150 200
Right Ascension [deg] ° Right Ascension [deg]
. ‘ 1.002 ETndt 1935716
h -  —*— Anti-Sidereal amp 8.562e-05 + 1.129e-05
= - 2655+ 7.
s 60 5 1.001E- 0 6.55 + 7.59
5, = -
= 40 2 -
£ = =
g £ 0900
g 0.999—
150 200 250 4 : 0-9985————55~—"fo0 150 200 250 300 350

Right Ascension [deg] Right Ascension [deg]




Energy dependence
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Energy dependence

Rel.Intensity Rel.Intensity Rel.Intensity

Rel.Intensity

1.003
1.002
1.001

-

0.999
0.998
0.997

1.003
1.002
1.001

-

0.999
0.998
0.997

1.003
1.002
1.001

-

0.999
0.998
0.997

1.003
1.002
1.001

0.999
0.998
0.997

Right Ascension [deg]

_ T T SEIERE)
E- i amp, 0.001035 + 0.000018
= —&— Sidereal amp) —0.0004559 £ 0.0000178
= 4 18.22 + 0.97
E ®, 10.56 + 1.11
— e o e
f— i .‘7’._ -__....ﬂ—
E ... s
E- T T
:_ 1 1 1 1 1 1 1

0 50 100 150 200 250 300 350

Right Ascension [deg]

_ T TATET 18
= i amp 0.0005228 + 0.0000164
E —&— Sidereal amp) —0.0003284 + 0.0000184
= o —6.564 + 1.803
E [ 5063 + 1.435
Eﬂ_.........—.—t“h,.q g ..-ﬂ'.—-u'“_h".'_‘_h
= .. _..,._.:.""-
E _.—""—".-.u--.-l-“
;_ I I I I I 1 Vel ¥ _a|

0 50 100 150 200 250 300 a0

Right Ascension [deg]
— T 44718
E- —e— Sidereal ama! 0000203 + 0.0000347
= o —43.95 + 4.84
E 4 —3.693 + 3.816
= el .
E e T
w:%—.—_“"-“- ] -”—.,-—“ .+
E e SEEP
:_ 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350
Hight Ascension [deg]
_ T Ta757 18
B ¢ amp 0.0009558 + 0.0001520
E —&— Sidereal amp) _0.0003887 + 0.0001522
- 4 -133.7+ 91
E e N —25.17 £ 12.15
:_ 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350

Rel.Intensity Raldntensity Rel.Intensity

Rel.Intensity

1.003 = Tt 1538716
E L Anti-Sidereal amp 0.0001256 = 0.0000176
1.002 o _48.04 = 7.0
1.001F—
e e e e e e e s T T
0.999 F—
0.998 £
E 1 1 1 1 1 1 1
09975 50 100 150 700 750 300 350
Right Ascension [deg]
1.003 Tt P4EE 16
% nti-Sidereal amp 0.0001374 = 0.00001864
1.002 o 43.04 = 6.88

1.004

’J 4

1

WWWMW

).9599
0.998
1 1 1 1 1 1 1
09975 50 100 150 700 750 300 350
Right Ascension [deg]
1.003 = Tt 1307716
E —#— Anti-Sidereal amp 0.0001314 = 0.0000347
1.002 - ¢ 105 = 15.1
1.001 -~
15‘-.-;—.--—.—""‘._*"“."‘—.— """ B e P
0.999
0.998
1 1 1 1 1 1 1
0.997, 50 100 150 700 750 300 350
Right Ascension [deg]
1.003 Tt B1B6716
—#— Anti-Sidereal amp O B64e-05 = 1.512e-04
1.002 I 40.66 = BB.59
1.001 _+_ _+_ *
B ——- e L N . R T t.. - o oy e
0.999 - l ¢ i ——
0.998
0.997 ' :

150 700 750 300 350

Right Ascension [deg]



Amplitude
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@ 1/2 KM2A (this work)
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The half array of LHAASO-KM2A observed the large-scale anisotropy from 23
TeV up to 985 TeV.

An inverse anisotropy is observed with a significance of 50 at 985 TeV.

The evolution of large-scale anisotropy observed by KM2A is consistent with
other experiments.



