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1  The energy distribution of the air showers observed in Nara Sangyo University(left)

and Kinki University(right).
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2 The size range of analyzed air showers vs. emergence frequency of the chaotic events

observed in Nara-Sangyo University(left) and Kinki University(right).
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# 1. The chaotic air shower size groups detected in 2004 and 2005 for the air shower data
observed in Kinki and Nara-Sangyo University.

Kinki Univ. 2004 Nara'sgggi" Univ. Kinki Univ. 2005 Nara'siggg" Univ.
Date F ractgl Date F ractgl Date F ractgl Date F ractgl
Dimension Dimension Dimension Dimension

Jan. 5 2.1 Jan.11 2.5 Jan. 1 2.2 Feb. 9 2.7
Jan.20 2.9 Feb.21 2.1 Jan. 3 2.5 Feb.22 3.5
Jan.29 2.5 Feb.24 2.7 Jan. 5 2.9 Mar.18 2.2
Feb. 4 2.0 Mar.11 2.9 Jan.14 3.0 Mar.20 1.5
Feb. 9 2.8 Mar.28 2.4 Jan.24 1.9 Mar.23 1.5
Mar.19 3.0 Apr.21 2.6 Jan.30 2.8 Apr. 3 2.4
Apr. 2 2.7 May.14 1.6 Feb. 1 2.5 Apr.17 1.9
Apr. 3 2.5 Jun. 6 2.4 Feb. 7 2.7 May.10 2.7
Apr. 4 2.6 Jul. 5 1.7 Mar. 9 2.4 May.20 2.1
Apr. 7 2.8 Jul.29 2.4 Mar.14 2.7 Jun. 9 1.8
Apr. 8 2.2 Sep.27 2.4 Mar.27 2.1 Jul. 4 2.2
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Apr.13
Apr.14
Apr.16
Apr.30
Jun. 3
Jun. 7
Jun. 8
Jun.10
Jun.23
Jul. 5

Jul. 9

Jul. 29
Aug. 4
Nowv. 1
Nov. 8
Nov.19
Nov.22
Nov.24
Dec.17

24
2.5
2.3
2.1
2.5
2.7
2.0
2.2
2.6
1.7
2.8
3.1
2.1
2.1
2.5
2.0
2.5
2.1
3.1

Oct.25
Oct.26
Oct.31
Nov.29

2.2
2.1
2.5
2.8

Apr. 4

May. 1
May. 2
May.13
May.17
May.24
Jun. 4

Jun.16
Jun.22
Jun.29
Jul. 7

Jul.16

Jul.22

Aug.23
Aug.29
Aug.30
Sep. 2

Sep.27
Oct.17
Oct.24
Oct.26
Nowv. 7

Nov.16
Nov.30
Dec.13
Dec.22
Dec.25

Dec.28

2.6
24
2.9
3.0
3.0
2.6
2.0
2.5
24
2.8
3.1
2.2
2.8
2.8
2.7
2.1
3.0
3.1
2.5
1.8
2.8
3.1
2.9
2.2
24
2.3
3.0
2.0

Jul. 7

Jul.10
Oct.29
Nov. 9
Nov.15
Nov.25
Oct.13

2.3
2.1
1.7
1.7
2.6
1.4
2.8

# 2. The chaotic air shower size groups detected in 2006 and 2007 for the air shower data
observed in Kinki and Nara-Sangyo University.

Kinki Univ. 2006

Nara-Sangyo Univ.

Kinki Univ. 2007

Nara-Sangyo Univ.

2006 2007
Date F ractgl Date F ractgl Date F ractgl Date F ractgl
Dimension Dimension Dimension Dimension
Jan.11 2.1 Jan.16 2.3 Jan. 2 2.6 Jan. 5 2.4
Jan.20 2.8 Feb.22 1.7 Jan.14 3.2 Jan. 8 1.3
Jan.21 2.0 Feb.27 1.4 Jan.20 3.0 Jan.27 1.8
Jan.26 2.3 Mar. 1 2.5 Jan.21 2.9 Feb. 6 1.8
Feb. 2 2.2 Mar. 2 1.8 Feb.13 1.7 Feb.10 2.4
Feb.22 2.7 Mar.12 2.3 Mar. 4 2.5 Feb.15 2.3
Feb.26 2.6 Mar.21 2.1 Mar.27 2.2 Feb.20 2.3
Mar. 4 2.4 Mar.24 1.9 Apr. 3 2.4 Apr.13 1.5
Mar.13 2.3 Mar.27 1.9 Apr.10 2.8 Apr.15 2.8
Mar.14 2.8 Apr.25 2.3 Apr.22 2.3 Apr.30 2.2
Apr.12 2.8 May. 2 3.0 Apr.27 2.7 May. 2 1.9
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Apr.19 2.4 Jun. 6 2.3 Apr.29 2.4 May.20 2.0
Apr.26 2.4 Jun.10 3.0 May.28 1.6 Jun. 2 1.7
May. 1 1.9 Jun.15 1.6 Jun. 6 2.0 Jul. 5 1.7
May. 4 2.9 Jun.22 3.2
Jun.30 2.5 Jun.25 1.8

Jul. 2 1.4

Jul.19 2.4

Jul.20 2.4

Jul.23 1.8

Jul.27 1.3

Jul.30 1.8

Aug.17 1.6

Sep. 6 2.8

Sep.17 1.9

Oct. 3 2.3

Oct.24 1.5

Nowv.17 2.4

Nov.23 1.9

Dec. 9 2.2
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3 The right ascension distribution of chaotic air shower events which has the size
between 4.0X10° and 7.5X 106 observed in Kinki University from 2004 to 2007.
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4  The right ascension distribution of chaotic air shower events which have size between
4.0X10¢ and 7.5X10¢ observed in Kinki University during 3 months at 2005.
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5  The right ascension distribution of chaotic air shower events whose fractal dimension
are less than 2.5 and sizes are between 4.0X 106 and 7.5X 106, observed in Nara-Sangyo

University.
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6  The coincident events between two arrays in Nara-Sangyo University.
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7  The right ascension and declination distribution of coincidence events observed in LAAS group 5

stations.
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8 The FFT analysis of the change of chaotic feature on fractal dimension analysis for
the energy time series data observed during Mar.18 and Mar.28 2004 at Nara-Sangyo
University.
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The Origin of Cosmic ray pursued with Chaos Analysis

S.Ohara, T.Konishi and A.Mukai
Faculty of Informatics, Nara Sangyo University, Nara Japan

Abstract

The Cosmic ray air-shower size data are obtained with Nishimura-Kamata formula from about 1
million air shower data. The time series size data are analyzed by fractal dimension analysis and the
chaotic time series group are selected. The high energy events around 10"°eV belong to the selected
chaotic group have anisotorpy of arrival direction,(right ascension), 6h,12h and 22h which may be
the direction of pulser Crab, ANG Mrk421 and SNR Cygnus X-1 respectively. They are found
recently to be the source of TeV gamma rays by Telescope arrays.

The chaotic cosmic rays are assumed to involve high energy gamma rays radiated intermittently
from pulser, ANG and SNR. If it is denied, the chaotic cosmic rays are supposed to consist of high
energy protons which are nonlinearly re-accelerated at dark matters within 1pc distance from the

solar system.
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