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+Single track exists at the top emulsion plate

+ produce a e+e- pair at the starting point
+ withinar.l. : 90 % probability
+ double pairs : 5% probability above 1 TeV

+ A pure electromagnetic shower
+ not single or multi core structure

+ the number simply increase to max

1/\. VAN
=> (5 FPRZEBETI>1x105
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)\ = (CKDEKREA

+ 14BEIDREK T S M (1968-2001). SQ_T=8.19m2srday

Flight Area Time Average Altitude SQ.T1T* Launch Site
SEUAIRGME : 11.8H

(m?) (min) (g cm™?) (m? sr 5)
1968  0.05 380 6.1 1.826 x 10°  Harunomachi, Japan
1969  0.05 267 7.1 1.283 x 10°  Harunomachi, Japan
1970  0.05 6.1 5.460 x 10° Sanriku, Japan

1973
1976
1977
1979
1980
1984
1985
1988
1996
1998
1999
2001

0.20
0.40
0.78
0.80
0.80
0.20
0.40
0.20
0.20
0.20
0.20
0.20

8.2
4.0
4.5
4.9
7.8
9.2
9.4
7.1
4.6
5.6
5.6
5.5

1.934 x 10
7.084 x 10*
1.2772 x 10°
1.5380 x 10°
1.8838 x 10°
5.330 x 103
9.930 x 103
2.048 x 10°
4.874 x 104
2.720 x 10*
2.005 x 104
2.494 x 10*

Sanriku, Japan
Palestine, USA
Palestine, USA
Palestine, USA
Palestine, USA
Sanriku, Japan
Sanriku, Japan

Uchinoura, Japan

Sanriku, Japan
Sanriku, Japan
Sanriku, Japan
Sanriku, Japan

2013%F9 A 4H

* Effective SQ2.T for primary electron observations.
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Cascade Shower Theory BT I LR / Dalitz decay
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Jo(E) = (1.39+0.23)x 1074(E/100GeV) ~3-28£0-10 (1 =25~ 1= 1GeV )

(T.Kobayashi et al. 2012)

2013%F9 A 4H BLRIF—H >R THDEEFEH2013



& DLEER

FHEFE T LRILF—ZRT NLOE

" —=— AMS-02
E _20TeV r=5x10 yr - ECC

i D0_2x10 (cm?s™) GALPROP

—_
o
w

excluding T<1x10° yr and r<ikpc

—_
o
N

—
[aY]
>
)
(O]
‘I_h
7]
'n
o
£
)
c
o
=
3]
L)
@)
N
-
[e2]
L

Monogem..

Distant component (SN/40yr) - Kobayashi et al. (2004)

*Loop

—
o_a.

102 10°
Electron Energy (GeV)

—
o—h

10*

W, = 1x104%erg/SN

|

TeVEFANRYT N = EEOEFILERR

(<akpc, <1x105yr) HMFTE

2013%F9 A 4H

BEIRINF— >R THDEBREFE2013




ECCEFEVAC K DIMRIE(SNRs)\ Dl PR

SNRsODTERDTEEE [ CL contourof ECC dataat 2Tev (E.=20TeV)
= —~ — L W,=1x10* (erg) ]
ﬁﬁd)— J | Do= (2- 5)x1029(cm23-1) |
7 \\J j :Geminga?

Cygnus Loope o
W, =

Vela e
1x104%erg/SN

Monc.ag_qem
éLo:)pl

Distance (pc)

10? ? : _
ReJECted /— 68% C.L. :\

Region 10’ 9°/CL10 ~Acceptable
Reglon

Age (yr)
1TeVL/U:0)ECC B IovIX
ITBEMDSNRsDFHG. EREHE (CHlPE

2013%F9 A 4H 22 BLRIF—H >R THDEEFEH2013




ECCEAMS-02DSQ TDLEER

—_
o
w

. AMS 02
® ECC

600GeV & 700GeVE > T,
sr=ENE UIRE

NA

>

()

(O]
‘TL

7

‘v
o

e 2
210
=

3]

°

Q

-
[e2]

L

10°
Electron Energy (GeV)

sub-TeV7BIEk C(&. ECCOSO T=8.19 m2srday &
AMS-02D 2 FEEDSQ, TH =EH(CIEEFRL

2013%F9 A 4H BLRIF—H >R THDEEFEH2013




ECCICKDFHIFEETANRT MLDZ

+ ECCICKBEIRI/ILF—EBFDOSEKEDA
+BNIEAAEDREE (1um) (KD, TeViBIHDE
? m/ﬁU%EéEfE

+30GeV-3TeVDOFEHMRBEF ITRILF—ART ML
+ NZE-3.28+-0.10Dpower-law AR )L
+ AMS-020D600GeVE CDEFANRT MNILERK—E
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By-product : K& > NHRODEA

2013%F9 A 4H

Atmospheric gamma rays at high altitude of several g/cm?:
< a single interaction of primary cosmic rays

p+ N — T - N:I:+Vu(’7u)
N e + Ve(Ve) + Pp(Vp)

— 10 = 27
Estimation of primary proton spectrum
~ = 7% = Scaling law = p
Taking into account of minor contribution of n, K°

Estimation of muon spectrum
v=710 = T = puT
Without referring to primary cosmic rays
25 BEIRINF— >R THDEBREFE2013
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Atmospherlc gamma ray
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(K.Yoshida et al. 2006)

Jv(E) —

(1.12 4 0.13) x 1074(E/100GeV) >0 (=251~ 1Ge V)

2013%F9 A 4H
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AR D NHERANRD MILINSIGFANRD MLDEH

Gamma rays = Scaling law = Primary proton spectrum

2013%F9 A 4H

0.7733/Xo — 1/A, J
Pexp(—x/Ap) — exp(0.77332/ Xo)

Interaction length: A, ~ 80g/cm?@1TeV
Attenuation length: A, ~ 110g/cm?
Radiation length: X: = 36.7g/cm?
Altitude: = = 4.0g/cm?

op ~ 0.037 (p — ©%) <« hadronic interaction model Dpmijet3

1 do E o
0'192/:13'y 1—— dx, (r = )
Ep

BEIRINF— >R THDEBREFE2013
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Flux correction for heavier primary, n, K°:

He, C, N, O contribution:
~ 0.31 for p — ~

n — -~y contribution:
~ 0.16 for 7% — ~

K" — ~ contribution:
~ 0.03 for 7% — ~

Energy Shift from gamma rays to protons:

(Eap)l/(’Y—” ~ 7.2
gl

2013%F9 A 4H BLRIF—H >R THDEEFEH2013
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KEH VIR USRI T 2R N LDEE

Estimation of muon spectrum without referring to primary cosmic
rays

Atmospheric gamma rays = 70 = T = =T

Ju — fux(.fﬂ'i + .fK)XJ‘n'O—vy

Jro_~: gamma-ray flux from 7©

fu: muon surviving rate without decay ~ 0.99@100GeV
JFrt: Jnt oyl Iro_y >~ 0.88@100GeV

fr: Jk—py/Jro_y =~ 0.83@100GeV
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By-product:
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LPMENRDIREE : = v J—FHER/DIAE DD
(CERN-SPS &+ 250GeV, UEKERLAI)

- Experirﬁents (Bélloon)
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0 05 1 15 2 25 0.5 1 15 2 25
Shower starting point (r.l.) Shower starting point (r.l.)
Electron The number of Bethe-Heitler LPM
Energy events d.o.f. X2 (Prob.) X2 (Prob.)
250 GeV 363 9  546(2x107%) 0.79 (63%)
> 400 GeV 113 5 2.73 (1.8%) 1.05 (38%)

e 250GeV, 400GeVEL E : BHZreject. LPM&E—3X
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