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. Acceleratlon of Galactic Cosmic Rays

100 " g V.T._‘.T‘"I__‘g HHHHHHH
< A
E I’lﬂ[. AR : ‘. q
Hinekith 0o Jg
g L : TERT
: L A 1 ]
e * |
S 1 I o o
3 1 . i2

‘5 é I? IB 5; 1'@ 1I5 2‘0 ZIS [ "l'_'l':_m":mmi'm 155"“’:“:mtum ‘;c [I[{l;:l - 2000
Eﬁ?ssarl\og?gfi T&TST‘]TIAiS& Hasebe et al., Nucl. Phys. A 2005

FIP (hot gas) or Volatility (dust - grain)
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oblique shock, diffusive shock, multiple shocks, different SN types...
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Observation results before 1995 yr
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Recent observations since 1995 yr

AMS-01:[BF - NJD A« REF,
#7100MeV/n ~ £1100GeV/n, /v )L
BESS: [3F - ANJUDA - RIBF
#H100MeV/n ~ #7100GeV/n, KEK
CAPRICE : [5F - NUD A - REFGF, 1~#100GeV/n, EK

ACE/CRIS : &#%[@fi7{#&, 100 ~ 500MeV/n, AT&HE
TIGER : #B8%%%, #1100MeV/n ~ #GeV/n, EIFRI S EK

RUNJOB : [8F ~ #%#%, 1TeV/n ~ 31100TeV/n, RIS EK
ATIC : [3F ~ 858 2, 10GeV/n ~ #l10TeV/n, EFESKEK

CREAM : [&F ~ #£#%, 10GeV/n ~ #100TeV/n, EIFE KK
TRACER : §#%, 1GeV/n ~ 1TeV/n, B85S BK
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Recent observations 1: p and He in < 1TeV
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Recent observations 2: heavy isotopes < 1GeV

» ACE/CRIS @ L1 point since 1997
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Recent observations 3: Ultra-heavy < several GeV

> TIGER @ Antarctica (2000, 2002)
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Recent observations 4-1: p,He and heavy > 1TeV

» RUNJOB @ Siberia (1995~1999) =
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Recent observations 4-2: p,He and heavy > 1TeV

Cosmic Ray Energetics And Mass
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Recent observations 4-3: p and He spectra
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Recent observations 4-4: heavy elements ),

10, RUNJOB Derbina et al. ApJL 2005 TRACER _ Mullaret al. ICRC 2005¥
E A HEAO-3 ' A .\{)I}(‘)I‘_ ) 3 Wo e o - _ .
103: f %?&RIKL B JACEE ; . Of fWO B %" + +
102: v x f i : 7?; Ego(r;"(;;:ﬁznmsgo) i
JURE 2 e “"M+ 3 B reocen 2003 Grtminery) O _Ne
IOIEA CNO _5

1] o ‘“‘4““ .,T s 4
I :

NeMgSi (x1/10)

102 !f}ﬂ ® RUNJOB | !
0 iron (x1/100) (this work) -a 0000530 0o + ‘

] &@ lres fomgom T—> A

o

-

-
°,

N

PR TITI MRATHET] SUUUTY SRR TATY S ARTHTT] SR E T R T M

N
N
O°|

| fowoﬁ}ﬁ'} ?* i MO%!} I:r*__>

-

-
°,

-
C)I
N

-
o

Flux x E** (m™ sr™' 7' (GeV/amu)™®)

E,;*” dI/dE, [m?sr'sec'GeV/n'™]

-

|
-

-
(=]

"o o 10° 106 10 sl
Kinetic energy E, [GeV/nucleon] 10 ¢ ]

ATIC-2 Panov et al. AdSpR 2006 1} ! OB ﬁL
o 1 e T I
S %‘“’; ] é& + co | . Fe
er e °r po P i i G vl
§10F v o / 2 3 4 2 3 4
gTE gt 110 10° 100 10 110 10° 10" 10
:'?E’ ; o EE" 1 A5 Kinetic Energy (GeV / amu)
- 1'_ 5;]
bl v HTeVInsERLL T Tl &< — B
et v HTeVINRI N T DA+

*# m{é_ Fel100

10-2| | |

L e L L L FEEETIT B RN RTTT] B SR AT AT
1 10 10° 10° 1 10 107 10° x ( —
Energy per nucleon, GeVin Energy per nucleon, GeVin N



Discussion 1: Initial acceleration
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Discussion 2: SN shock acceleration
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Discussion 2 -2:SN shock acceleration
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Discussion 3 : acceleration limitation by SN shock
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Conclusion
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