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Hillas’ argument on the maximum attainable energy
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UHECR cannot propagate longer than ~75Mpc,
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GZK Mechanism
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Convergence is now being achieved.

Reanalysis of previous HiRes observation
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Galaxies within 200Mpc fzgm US.» Geue: & Huchra 1989, Science 246, 897-
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Now we should find out the source region of UHECRS.
However, so far no positive detection is reported.
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408MHz radio sky map http://www.ipac.caltech.edu/Outreach/Multiwave/milkyway_radio.jpg
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http://www.tsukuba.ac.jp/public/press/050413first.pdf

FR AR
Z

Ewdmn>

FH
B4

BEXIZvY
=L
yNUESE 3
I
i1

FHEBRDEEZERF75Mpc—2z~0.02



By 730 b DRFH] (fE4F)

—
o

on

20

PIEIFEERGFE (BEFKARBI—10 or more)

(2011.7M 3% Courtesy of R. Yamazaki)

1.8{i4F (z=20)

el aoio) T

GRB

H =
R— A |

T ()

1975 1980 1985 1990 1995 2000 2005 2010

20

s T % z



http://www.tsukuba.ac.jp/public/press/050413first.pdf

FH |
BAAUEE

FH RO E|ZER R 75Mpc—2~0.02

FEHEHFEIXEIZIIDOMN? ... Yes!
AGN, GRBDO IEE IR BIEARBAICHTESLTLVS



(Courtesy of M. Teshima)

EEE:\i—gEEﬁ?\ ? ?__EFEO)E“%@\EE Observations of High redshift AGNs and GRBs
MRS IR ERK T ORI RILT—A iR Ml allow us to study the star formation history.

EBL represents integrated redshifted star light.
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‘Top-down scenario’: example (1)

Direct Lepton Pair Production by DM Annihilation
J.Hisano et al. arXiv:0901.3852

Positron fraction Total flux [GeV?m—2s~'sr!]
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‘Top-down scenario’: example (2)

Decaying DM (Hidden Gauge Boson)
with Lifetime of O(102%6) Seconds

Chen, Nojiri, Takahashi, Yanagida arXiv:0811.3357

Large boost factor is not necessary !
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Positron Fraction

‘Bottom-up scenario’: example (1)

Nearby Pulsars

Positron Faction

S.Profumo arXiv:0812.4457
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‘Bottom-up scenario’: example (2)

Natural Consequence of the Standard Scenario:
Secondary Products of Hadronic Interactions

Inside the Sources

P.Blasi arXiv:0903.2794 (16 March 2009)

J. = (1.8240.13) x107%(

TS J_‘H];i“'ﬂﬂf[];_gk 151,. 1G[?1'r"'_1j

Dashed Lines — Bohm like

Solid lines — Kraichnan

e -|-,+ Specrum: B(‘HM

' e
E !_:_;g!:;,i-ii-f

2ry electron ~. e i\

iﬁ—_’-._*f*“f'
\Hh L
10 100
E(Ge\/}

PPB+PPB-BETS (x 0. 86)

ces

“~. >~_ 2rypositron "\ =

- -~ we -
. T J il 3
. - w1 ]




However, PAMELA/ATIC+PPB-BETS results are not confirmed by
Fermi and HESS observations.

Fermi gamma ray astronomy satellite HESS ground air-Cherenkov telescope

E T —
o AMS (2002) =
[ m ATIC-1,2 (2008) % Tang et ol (1984) 7]
| x PPB-BETS (2008) /. Kobayashi (1999) -
7 HESS (2008) /- HEAT Ezom; g
- @ FERMI (2009) < BETS (2001 + 5% 3 ]
~ ; 8E/EZ T oy ¢ AE£15%
< ] |
ke EREEE 3 '
g ’$§_§i§ g
R Egdg-Lfo Z10° ¢ ]
> ﬁ $ §H n-c - K
[ w 1
& } - P
~ k2
~ 100~ 7 s HEAT o \1
L [ ~ . ] HEAT 94-95 A
= ¥ BETS L }
" ] Kobayashi L I
Lt 1 ¢ f} ATIC
4 HESS N
- - — - conventional diffusive model| | L ¢ | |
T )
| . L L TR |
10 100 1000 1 10 102 10° 4

0 10
E (GeV) Energy (GeV)

We should wait for the future observations, AMS-2 and CALET.

AMS 02

Tracker

(300000 Channels)

Both on ISS




(Courtesy of M. Teshima)

ERYEDORER XHBROODHUTHREER

Expected gamma ray spectra from
Sagittarius Dwarf galaxy

_\\IHIl \\'J.‘\\I\\Ilyl II\IIH‘ I III\IH‘ ’:
\ A
“\VERITAS (50 hrs) ,* |

]

—

(=]
Lo
r

Fom=® LN,
Wt
ot
.
o

+ (erg cm2 sec)

F
—
<

L

[

CTA (500 hrs.) / ‘

There is an extra bump in electron energy spectrum
Nearby PuIsars/SNRs or DM?

10 102 103 10*
[ A Koboyashi (1998) O AMS (2002) @ FERMI (2010) | E (GeV)
- f cAPRCE (2000) :ATIC 1,2 (2008) . H 3 E e- e+
[ ¥y HEAT (2001) % PPB-BETS (2008)
- © BETS (2001) ¥ HESS (2008-09) J@‘ ) MSSM UMa Di EXpeCted CTA
X —UMa === Draco
o L o i E o NS [ ii{ WHMAP compafible Coma Berenices ==+ Sextans ...
a A o N T s o e —rmac | SenSitivity
'm ' &n Y i N I ™ ’—hilﬁ "t sélipor === Bootes |
¥ —~ e
NE AAAAAAAA
>
S £ D Uk g e B PR o e
\(_D/ ';11 02 E o’
o
m <10
- . A L, CTA
= . , 2 s
FILJ 1 01 - '/' \'S’b -\l - v 1 ag.
- JO<F v Dwarf
K3 ; . o . : Y, pag..
- it : _‘ p i DN CTA
o Gal.Halo
:l: .
1 01 ? tﬁ A 7 L L L
CTA:F L 2OJ=1=5x D v

eV)




1

Flux (m?sr s GeV )

!l II ll Ii II II II II I| II lI [I II II I| I| II II II II |I II II ll ll II lI . ll II I| II

100MeV

Low energy edge of cosmic rays:
Effect of solar modulation

protons+nucleons

AA.A Knee
A 1 particle m2year™

Ankle / ™

1 particle km2year ™’

Energy (eV)

10-30
l 10° 10" 10" 10" 107 10'° 16!

BEEHIOSFISTTHARIEEN-KIGE
SOHO 1998.8 17 A

1900/08/01 0018 + .



I -

4400
4200
4000
3600
3600
3400
3200
3000
2600
2600
2400
2200

2000
1950 1960 1970 1980 1990 2000

" ~several GeY GCR intensity '

L1 H .
|! 1 9
I 1 2 I' .!

| | i
. . . !
—&— Climax neutron monitor 5 I

Sunspot numbe 200

B csunspot number

100

(SN L N DL LA B LR NN B R

Penetration of GCRs into the heliosphere becomes
more difficult during the solar maximum period.




 Tropospheric variations with the 11-year solar cycle
— Marsh and Svensmark (2003)
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http://public.web.cern.ch/public/en/research/CLOUD-en.html
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Data analysis

1 Accelerators
The LHC — CERN’s flagship
The accelerator comples

Cosmic rays and cloud formation

CLOUD is an experiment that uses a cloud chamber to study the

AD possible link between galactic cosmic rays and cloud formation. Based at
CLIC the Froton Synchrofron at CERM, this is the first time a high-energy
CMGS physics accelerator has been used to study atmospheric and cimate
ISOLDE science; the results could greatly modify our understanding of clouds
nTOF and climate.

PS

opo Cosmic rays are charged particles that bombard the Earth's atmosphere

from outer space. Studies suggest they may have an influence on the
amount of cloud cover through the formation of new aerosals (tiny
particles suspended in the air that seed cloud droplets). This is
supported by satellite measurements, which show a possible correlation

1 Experiments

LHC experiments
MNon-LHC experiments

ACE between cosmic-rav intensity and the amount of low cloud cover. Clouds
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CALET (CALorimetric Electron Telescope)
CTA (Cherenkov Telescope Array)
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