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Golden age for astroparticle physics  icues

PARIS/2010\ .

Results presented at ICHEP2010:

* Cosmic Ray, and UHECR, Gamma-Ray astrophysics

— Fermi, Veritas, HESS, Milagro, Pamela, Argo, HiRes, Auger,
Telescope Array

e (Celestial Neutrinos
— lce Cube, Antares

 Beyond the Standard model, Dark Matter, and
cosmology

— Pamela, HESS, Veritas, Fermi, CDMS, CJPL, LUX, CAST
* Detection of Gravitational Waves

— Ligo, Virgo, ...
* Coming up soon:

— AMS-2
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Outline ICHEP

PARIS/ZOI0\

* Dark matter searches
 Gamma-ray astrophysics
* Cosmic rays
 Multimessengers

Sorry, too many results has been presented...
| had to make some choices to fit in <20 minutes talk!

Track for this talk: synergy between experiments, open issues, prospects for the
future
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Dark Matter Searches IcHED

PARIS/Z0IO0\ .

WIMP — Nucleon

Direct Searches )
cross section

Dark Matter

Searches WIMP

Indirect annihilation (or
Searches decay) cross
section
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Dark Matter Searches IcHER

PARIS/20I0N..
: WIMP — Nucleon
Direct Searches .
Cross section
Searches
annihilation (or
decay) cross
section
ln-oﬂ :
[y L 2008 «  CDMSII (Mark Kos): no statistically
mﬁgﬁmm significant detection (2 events in
WARP 2006 the signal region (0.8 background)
2 gﬁ:ﬂ :}Iﬂs . WorId IegdlrﬁNlrmEon sI pin-
independen nucleon cross-
10 | sacter
= = CDMS Soudan 2008 3.8x10**cm? as 90% CL (for 70 GeV/c?
T | — COAS 2000 Ge WIMP mass
—— CDMMS Soudan (All)
" Expected Sensitivity

Prospect for the future:
* new CDMS (x10),
LUX(Carter Hall)

. CJPL(Lln Shm -Ted)(Germanium
etectorsz3 ower ener y (W MP
mass <10GeV, sub Ke recoil
energy).

e  CAST (Ferrer-Ribas) - Axions

WIMP-nucleon o, [cm’]

-44

10

2 " 3
1
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Dark Matter Searches ICHEP

Dark Matter

Searches

e Celestial gamma rays are a probe to

DM signal.

— Signal over astrophysical “background”
* Know the astrophysical signal very good
* Look at non (astrophysical ) emitting

sources

— DM candidates (high mass/light, from
stellar data), possibly with a dense DM

core (NFW)
— Close sources, Gamma-ray

* Aninteresting case: dSph’s (discovered

by SDSS)

7/28/10

Direct Searches

Indirect
Searches

PARIS/2010).

WIMP — Nucleon
cross section

WIMP
annihilation (or
decay) cross
section

O Observed by Fermi
(O observed by HESS

Nicola Omodei - ICHEP 2010

Belokurov, V., et al. 2007, ApJ, 654, 897
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Dark Matter Searches ICHEP

PARIS/2010).

WIMP — Nucleon

Direct Searches )
cross section

Dark Matter
Searches

WIMP
Indirect annihilation (or
Searches decay) cross

section
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Sculptor dwarf (Preliminary
cluded (95% CL)
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NFW (const., 20)
_______ NFW (B % 20)
NFW (const., 35)
NFW (B_, 35)

<ov> (10%° cm?s)

— |S0 (CONSt., 0.05)
....... Iso (Bw, 0.05)

Iso (const., 0.5)

. ge on | T ek Iso (50“. 0.5)
Ferml Ilmlt Fermi limits for NFW

. HESS limits for Fermi's NFW profile
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/ The Fermi LAT 1FGL Source Catalog

R A
Garmema-ca First 11 months of data 1451 Sources (>4c
L T Tl e . ~ significance)

SDO(C Tmoo(‘

s SR

- Acn-Bi OO gy e g "] SNR
- -Blazar S Ry WU gk
| AGN-Non Blazar :g: IP_w:WN
) No Association 630 | Starburst Galaxy - w
[] Possible Association with SNR and PWN — Galaxy Globular Cluster
, Possible confusion with Galactic diffuse emission % HXB or MQO




Declination [ Degrees ]
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Synergy between experiments chie

PARIS/Z0I0\ .

VERITAS: M82

152 150 149 148 147

146

Right Ascension [ Degrees ]

Hanna’s talk

: Cassiopeia A
Fe(m!-EAT

Galactic Latitude (deg.)

7/28/10

% =
. VERITAS : .
LN t

111.75
Galactic Longitude (deg.)

111.7

Starburst galaxies discovered in TeV by VERITAS
Detected in GeV by Fermi

New class of high-energy emitter

SN rate ~ Star formation rate: Observation is
compatible with the scenario that CR are emitted
in Supernovae —

[ 'Cas'siopéiaA '
1010 L Brehmss+IC -
— X 0.12 mG » EG?'-‘- Fermi—LAT
Joaemm 3 : E
E’_ 0.3 mG T -
< wnl i
Direct observation of SN wol ‘ ]
Gamma ray emission T W
compatible with the shocked R
. . wl Cassiopeia A
region in SN_R’ " E Hadronic
Both leptonic models and N N :
hadronic models can A
describe the data. No £
. £ WU
“smoking gun” found yet. '
VERITAS: ApJ 714:163-169, (2010)

Fermi: ApJL, 710: L92-L97 $2010
icola Omodei - ICHEP 201



MILAGRO source associations with )

Fermi Bright Source List ICHEP

PARIS/Z0ION..

e All high-significance sources are identified with Fermi pulsars. ‘Most’ of the low-
significance sources are true TeV detections, but cannot be claimed individually.

* Strong evidence for multi-TeV emission associated with Galactic LAT BSL sources
“as a class.”

* Emerging picture: The typical Galactic multi-TeV source is a Pulsar Wind Nebula
(PWN) associated with an MeV to GeV pulsar.

Geminga
J0617.4+2234 J0631.8+1034 J0634.0+1745 J1844.1-0335 J1900.0+0356/J1907.5+0602
- - _——

m m

Westerhoff’s talk
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COSMIC RAYS
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PAMELA Positron to all electron ratio  cugs

PARIS/2010\ .

900 days

O. Adriani et al., Astroparticle Physics 34 (2010) 1-11

~30% increase in statistics wrt Nature,
better understanding of systematics.

/

Secondary production
10" Moskalenko & Strong
— 98

Solar modulation

— m July'06-December'08 (Beta pdf with systematic and statistical errors)

Positron fraction o(e")/[o(e”)+o(e)]

— | @ O.Adranietal, [2] Nature 458 (2009) 607

10" 1 10 102
Enerqgy [GeV]

Adriani’s talk
7/28/10 12
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' INTERPRETATION |
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PULSARS DM DECAY

= HEATD 9500

+ CAPRICED

“": + PAMELA
'ff'f’ v AMSOB

30 100

Encrey |CeV]
GRASSO ET AL. 20089 STRUMIA ET AL. 2009 IBARRA ET AL. 2009
SNRs INHOM. SNRs 2N°ARY CR AcCcC.

’I —— Yy
)
3 —. Mo”uu'?vrn?:.*

100

Hundreds of citations to

Pamela &, Fermi results

PIRAN ET AL. 2009 BLasi 2009



Jahgson’s talk

Dipole Anisotropy

Cosmic-Ray Electrons (7GeV 1TeV)

ICHE"
PARIS/ZOIOL.
F T L T T | T T T T
New analysis from Fermi on e* e 4 Caence (2000) mAToo1 Goog)
. [ < HEAT (2001) % PPB—BETS (2008) Pre iminary
presented at this conference: SR B
— More statistic o
£ 10
— Low energy extension downto7 £
L
GeV S _“" GALPROP, but with
. . m a injection index ['=1.6/2.7
— NO anisotropies found = below/above 4 GeV. |
* Still compatible with an extra w10 3 it (pulsare] Y3
component, both pulsar or DM - s component with T=1.5 V]
L /-" and exponential cutoff. ‘\ -
1Al | R | L

PAMELA e spectrum also
presented (up to 200 GeV)

™

107'E 3o upper limits - I/‘M"Ela ;
- from data ~pe* ]
- Preliminary .. ya

: é Monogem

”:' = - J _,:
107 -~ Galprop 5
sl 2 " i ial _:

10 107 10° 10%

Minimum Energy (GeV)

Nicola Omodei -

imitted to Phys. Rev. D

107
E (GeV)

[~ T T T T Trrry T "rrrr[ T 'rrr'rr[ -
107"k 30 upper limits Regis and Ullio, _|
: from data\ BrXiv: 390? 50933
a . .Z
g Preliminary .o ]
E 107 . .
o . :
a . Y :
MW Halo DM T

107 ™~ s~ MWDM
2 . slubstructurel- .
1 0 10° 10° 10°

ICHEP 2010 Minimum Energy (GeV) "
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PAMELA - Proton and Helium fluxes

|

ICHE"

PARIS/ZOIOL.

E I I T TTTTT I IIIIII| I I T TTTTI I T TTTTT
3 X —
O \{\

‘_><104 B &\(Q - o 2 g
3 Y 5 b :
o P _- -
Y i :
W ~ - . |
N | & Change of slope in both spectra!
g |81

: :.§; . o L] &

Wos He 1 1[ 5@ E
X L RO Y -
S .
L = L) IMAX —

i .%g?% pppppp i
Vi S ]
5 ...§ JACEE
10%1% e rauma =
% PAMELA systematic error band :
- | | IIIIII| | IIIIII| | | IIIIII| 11 11114
1 10 102 10° 104

Kinetic energy (GeV/n)

Additional source?

Adriani’s talk

Nicola Omodei - ICHEP 2010
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At higher energies... ARGO ICHED

PARIS/Z0IO\.
Measurement of the light-component (p+He) spectrum of primary CRs
in the energy region (5 — 250) TeV via a Bayesian unfolding procedure
CNO < 2%
CREAM p+He EAS-TOP + MACRO
10% ~ G
Horandel p+He
/
P SEAM ARGO data agree with
o P CREAM results

Flux x E%’® (m®-s-sr) " (GeV)""®

10? b + -
} CREAM He l
v
He Evidence that the proton
spectrum is flatter than in the
ARGO preliminary lower energy region
10 102 10° 104 10° 10°

Energy (GeV)

Marsella’s talk
7/28/10 Nicola Omodei - ICHEP 2010 16
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Direction of protons ICHEP

PARIS/2010).

Milagro

Hot spots observed in both
Milagro and ARGO with high significance
Harder spectrum (flattering)

No compelling explanation found yet

Open issue!

7/28/10 Nicola Omodei - ICHEP 2010 17
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High energy cosmic ray spectrum ICHEP

PARIS/2010) .
loglO(E/cV)
BRI B T I TR B 2 . 18 18.5 19 19.5 20 20.5
) . p " a LS B [ [ i o [ e
~ 10 Thomson’s talk T HiReact g | = Transition Galactic ?g{s’zﬁ\g nghm
s F i || Extragalactic CRs ? il G | 101 (2008)
< [ * 1 -~ 107F X MT l Phys. Lett. B 685
L E
b v, PITETRIE BEA SUE  T055 3P0 ety 5026
w B Yve ' 7 i ‘73 11‘ } | = g L %o +
X vheit 2L GZK-Effect?
E 1 — @
~ = - = b A
® ‘ 1 ® ok © HiRes Imax. energy of accel. \ [
@ L i - e Auger |or propagation ?
EXT = 4  [EEe=s power laws
< — power laws + smooth function
10" =]
i B il o W Wil SE A e L R B, (il W B o - el
17 17.5 18 18.5 19 19.5 20 20.5 10" 10" 10
log,,(EleV) Energy [eV]

 From HiRes (Sokolsky’talk): GZK suppression at 5.3s. No anisotropy
found.

 From Pierre Auger Observatory (Kampert): suppression significance
>20 s, but could also be consistent with the suppression of the
spectrum at the source

— E> 55 EeV correlation with AGN, no longer high significant (0.3% by
chance)

7/28/10 Nicola Omodei - ICHEP 2010 18
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Composition ICHEP

PARIS/2010\ .

* Much better understanding of the development of the shower in the
atmosphere

 Composition of the cosmic rays as a function of the energy.

 Compositions between HiRes and Auger do not seem to agree but... (Farrar’s
talk)

* Uncertainty in the respective energy scales

Equivalent c.m. energy \Epp [GeV]
10°

v ]
~900 ﬁ; 2; % 4 HiRes| é
~E : g + | 4 HiRes I E
o ~ 150 ‘ ® Auger -
~ - F + ]
O350 na i | E
3 'ty %
e 05:— 4 U\ -
C C * . 4 u l
§800 of o Tevenas S
= = * ‘ =
+ + +é++ 055 LX) ‘h # ] Equivalent c.m. energy \ls,, [GeV]
750 PSS ¢ A ¢ = "{O‘m e 1'(;; b3 - L -1?5
0y L ¢ Energy [eV/particle] EA 2:_ 4 s HiRes | (k =0.8)
* S E i 4 HiRes Il (k.=0.8)
° § 150 ® Auger ]
700 s $ :
s |
® HiRes Stereo (acc. corr.) 05;_ #i _Z
650 e PAQ, 2009 ICRC E i“ H, . ‘4 ]
0 . .
L
18 18.25 18.5 18.75 19 19.25 19.5 19.75 T L mzlo o
Iog(E(eV)) X . 10 10 10 )
7/28/10 Nicola Omodei - ICHEP 2010 Energy [eV/particle] 19
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MULTIMESSENGERS
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Diffuse astrophysical Neutrino ICHEP

Pams/zo;o:\

* Contribution from celestial sources dominates the atmospheric neutrino
flux at high energy

* Energy estimators to reduce the background

e Set upper limits on diffuse neutrino emission
— Start to constrain models

Diffuse As’rrophymcol Neutrino Flux: lIceCube-40 Analysis

Baikal 1038 d {allflaver) = essseseeses Bartol + Naumowv RQPM
—  AMANDA-Iv, 1387 d
e AMANDA.| llcnsc des (all flaver) 1001 d Prelim,  ----------- Hond y scna Pr N:'" itor 2008
AMANDA-II UHE (all flavor) 457 d = ===---- Waxman Bahcall Prompt GRB
AMANDA-lly x3807d  ceeeo.e.
-— =TT A ICAOAlmnI. \'_‘_IeraHmlnsry _________ 2:_ T_:rzgs:\:c"k 2‘:"-‘: 2003 T T T
e = — — — Waxman Bahcall 1998 x 3/2 —————— IC40 v x3 Sensitivity. un
m - ANTARES \'__13 07-09 Neutrine 2010  coeeeiiaaas ESS v . 2001 -
- 1 0'3 - IC22 UHE ({all flavor) 200 d Sensitivity —e— c22 EHE [ all flavor) 242 d Prelim. ICRC2009 —
w PAO. x 3,2 yr ICRC 2000 T ANITAZ01S (al flsvera). 35 d =
D 1 0 4 ]
£ § 4 Antares
— - .
> .5 1 _ Spurio’s talk
o107 E =
= 6
w10” —
) = =— Auger
= [— - )
Z 107 ] Kampert’s talk
© = 3
Wi - -
10° E — lceCub
E ceCupe
[ O . ’
. ol -* Finley's talk
UL on point 107 E
:I L1 1 | I | I | " il il 'i ) el i N | Lot 11 | L1 1 1 | | | | L1 1 1 | L1 |:

SOurces 2 3 4 5 6 7 8 9 10_11 12
also Preliminary log, E, [GeV]

spresented Nicola Omodei - ICHEP 2010 21
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Gravitational Waves Detector

A bit of history

* Infrastructure setup
* Design sensitivity has been reached
* Upper limits on event rates

Enhanced LIGO/Virgo+

100 mékcn

» Sensitivity increased by a factor 2-3
* Use of some Advanced detector
technologies

. but surprises
are always possible

* Sensitivity gain by factor 10 compared
to first generation

* Visible Universe volume increased by
1000

* 10-100 events per year ?

Adv. Virgo/Adv. LIGO/LCGT

* Gain by factor 100 compared to first

generation Credit: R.Powell, B.Berger

Cavalier’s talk
Nicola Omodei - ICHEP 2010
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Presented Results IcHE®

PARIS/2010\ .

 DATA SHARING!
* Limit on Coalescing Binaries

— [8.7x1073 (BNS), 2.2x10°3
(BHNS), 4.4x10 (BBH)] 01!
events/yr/L,,(BBH, BHNS,BNS) JJeom3
 Limit on Pulsars: oe100e
— spins down limit reached for 3 ei217
pulsars (aka: Spin down not pbe
only due to GW) aroazss
* Stochastic gravitational-wave o707
background: 0707143
070724

— Omega, < 6.9x10° (70729

* GW burst 08108

e GW burst in association with " distance (Mpo)
GRBs

Figure 2. Lower limits on distances at 90% CL to putative N5-N5S and
NS-BH progenitor systems, as listed in Table 2 and explained in Section 3.2.

7/28/10 Nicola Omodei - ICHEP 2010 23
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Conclusions ICHEP

PARIS/2010\ .

Golden age for atroparticle physics
Big boost given by Fermi
* Path finder, high statistics of sources
* Synergy between experiments important
DM searches start to provide interesting results, reaching the “interesting” phase
space
* Adiscovery at LHC will be a revolution for astroparticle a well!
Cosmic-ray physics reach of new data
* Hardening of the e+/(e- e+) spectrum still need an explanation.
* Proton spectrum might point to extra components, no association with any celestial object yet

UHECR

* New data on shower development in atmosphere points either to increasingly heavier
composition or rapidly increasing p-air cross section with energy

Neutrino astrophysics:
* Extraterrestrial neutrinos are probably in the data, to now
* Limits on the flux of celestial neutrinos start to constrain models

Interplay between different instruments and facilities opens a huge discovery
space
* quick alerts and sharing information are crucial for turn an “observation” into a “discovery”...

Nicola Omodei - ICHEP 2010 24
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Ground-based VHE gamma-ray instruments ICHEP

PARIS/Z0I0\ .

VERITAS

MILAGRO.(WCD, 20,TeV)
e r‘.g-&_)

H.E.S.S. (ACT, 0.2 TeV)

| (b s
PR SR
S i oW
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—Greund-Based-UHECR-detectors e
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e

Pierre Auger Obser\./a'fory .'

2 Los

Loma AmarillaEa
s 79 A

2
(ww satzoakpopphi comtopn)

Telescope Array

%_Los
Morados,
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PARIS/Z0I0\ .

———CelestHal-NeutHnhedetector

80 Stations, each with:
2 IceTop Cherenkov Detector Tanks
2 Optical Sensors per tank

320 Optical Sensors

50m

IceCube In-Ice Array
86 Strings, 60 Sensors
5160 Optical Sensors

AMANDA-II Array
/(Precursorto IceCube) I Ce C u b e ~y 1 k m /\ 3

Deep Core
6 Strings - Optimized for low energies
360 Optical Sensors

Eiffel Tower
324m

1450 m

2450 m

2820m
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Gamma Ray

Detectors
Gamma Ray Field of View Point Spread Sensitivity
Energy (sr) Function (erg/cm?/sec)
Fermi 0.1 GeV 41 0.04° 1.1012
Veritas / HESS | 0.2 TeV 0.002 0.05° 0.2 - 1012
Milagro 20 TeV 2 [ 0.7° 2 .1012




Imaging atmospheric Cherenkov telescopes

Particle 4
shower &

87 DN
i

L
‘l.ll

| '.

brief flash ~3 ns

steroscopy.
cosmic ray background rejection
improved gamma ray reconstruction
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PAMELA detectors ICHEP

PARIS/2010\ .
Main requirements IgN-Sensltvity antparticie iaentication and precise momentum measurement

+
Time-Of-Flight TOF (1) :Pﬂlﬂ*ﬁﬁ-#ﬂ‘w:l

plastic scintillators + PMT: \ {
: ANTICOINCIDENGE
- Trigger (CARD)
- Albedo rejection; ANTICOINCIDENCE
TOF (S2) (CAT)

- Mass identification up to 1 GeV;
- Charge identification from dE/dX

A | Electromagnetic calorimeter R S— z R il
S| \W/Si sampling (16.3 X0, 0.6 Al) (CAS)
' - Discrimination e+ / p, anti-p/ e
(shower topology) TOF (S3)

- Direct E measurement for e-

CALORIMETER

Neutron detector

GF: 21.5 cm? sr - High-energy e/h discrimination DETECTOR
Mass: 470 kg SvT— S —

(e pectrometer
S'Zﬁ- 130x70x70 microstrip silicon tracking system + permanent magnet
cm> It provides: -~~~ -
Power Budget: - Magnetic rigidity = R = pc/Ze

- Charge sign

360W - Charge value from dE/dx

Oscar Adriani ICHEP 2010
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The Milagro Detector ICHEP

PARIS/Z0I0\ .

First generation water Cherenkov detector
for gamma rays and cosmic rays at TeV
energies with...

— ... large field of view.
— ...100% duty cycle.

Location: Jemez Mountains (near Los
Alamos) at 2630 m altitude, 362 N.

Detector:

— 60m x 80m water-filled pond with light-
tight cover and 723 8"
photomultiplier tubes.

— Sparse 200m x 200m array of 175
outrigger tanks (with one
photomultiplier each) surrounding the
pond.

33
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Detection Principle ICHED

PARIS/Z0I0\ .

Y

¥

50 meters
80 meters >

Pond is instrumented with two layers of photomultipliers
(PMTs):

— Air shower layer: 450 PMTs at 1.4m depth =
accurate measurements of air shower particle arrival
times, used for arrival direction reconstruction and
triggering.

— Muon layer: 273 PMTs at 6m depth =
detection of penetrating muons and hadrons, used for
rejection of cosmic ray background.

Outrigger array (added in 2003) = improvement of angular
resolution, providing longer lever arm for event
reconstruction.

34
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Resolved GeV excess, unresolved TeV Excess... cuge

PARIS/Z0I0\ .

3
10-2

y 2 =1 I,
). l:l‘..lIJ (MeVcm “s s )

I 2

T
07 =1 < 360° 10° < b| < 20

X EGRET
® AT

10°
E, (MeV)

10°

Fermi: EGRET GeV excess not confirmed

Study of the Cygnus region with MILAGRO:
Even after excluding MGRO J2019+37, the TeV gamma ray flux from the Cygnus region

107 E

E? Fluxjcm s 'sr'MeV)

1074

10

Abdo et. al ApJ 2008

-- Pion Decay
«won Extra Galaxy
Inverse Compton
Bremsstrahlung
Tatal

= EGRET
= Milagro

10 10° 10°

10* 10° 10° 107

E(MeV)

exceeds that predicted from models of cosmic ray production and propagation.
— Flux s 8 times higher than conventional GALPROP predictions.

Excess could be due to unresolved gamma ray sources or hard-spectrum cosmic ray or electron

accelerators.

35



Isotropic (Extragalactic) Diffuse Emission

— —2

> 10F .- power law fit V22 galactic diffuse

=

T 5 —— CR background
R

T: 0-:':-4:’?;_. sources

=

=

5

Z

L=

T

[ extragalactic diffuse | b | }100

* Spectral Index y=2.41 + 0.05
* Intensity (E>100 MeV)=
(1.03+0.17)x10°cm2s 1 srl

10° bt
10° 10°

il Lol : "—1:]5 PRL 104, 101101 {March 2010)
Energy [MeV]

A recently published analysis has extracted the isotropic flux of gamma
rays (believed to be primarily extragalactic) by reducing and understanding

the residual CR background.

— Based on Fermi measurements of the blazar luminosity function
(arxiv:1003.0895), unresolved AGN can account for up to 30% of this diffuse.

—Star forming galaxies may be able to account for most of the rest (Fields et al.,

arxiv:1003.3647).

ICHEP 2010

R.P. lohnson 19

e



GRB 090510

Interesting constraint on Quantum
Gravity ideas:

Some quantum gravity “theories” predict
that high energy photons should travel
slightly more slowly than low-energy
photons.

In this GRB we see a 31 GeV photon
less than 1 second after the first X-ray
photons, after traveling >7 billion light
years.

This requires the quantum-gravity mass

scale to be at least 1.2 times the Planck
mass.

Nature 462, pp 291, 331. e s o5 g teseirnan e




* Assume dispersion: v=0E/OP ~ ¢ (I1—(E/Epg)") with n=1
* Cosmological distance:
(1+n) +2')" g

At = / B
2H, (uQC,ncz) \/ﬂ 1+ 2')3 4+ Qy

* In GRB 080916C (z=4.2) the highest energy photon, 13.2 GeV, was detected 16.5s
after the GBM trigger.

* In GRB 090510 (z=0.90) the 31 GeV photon was detected only 0.83 s after the
GBM trigger.

* The time delay due to quantum gravity cannot be more than this, assuming that
the GeV photons are not emitted before the X-ray burst.

GRB090510
1.5x101°
Pulsar GRB AGN GRB AGN GRB080916C Planck mass
(Kaaret99) (Ellis 06) (Biller 98) (Boggs 04) (Albert 08) min M
1 | I 1 | - | | - 4 as
: : 15 lml I 16 l 1I:.' |. 18 I_ I I .
1015 1.8x10 0.9x10 1016 4x10 1017 1.8x1017 0.2x10 1018 1.5x1018 10%° 1.2x101°
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Synergy between experiments IcHElp
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PKS 1420+240 ICHEP
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Pulsar Wind Nebula ICHEP
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* Emerging picture:

— The typical Galactic multi-TeV source
is @ Pulsar Wind Nebula (PWN)
associated with an MeV to GeV pulsar.

— ‘Wind’ driven by electrons from the
central pulsar.

— Shocks where 'wind' meets ISM give
additional electron acceleration.

— Gamma-rays are from electron
inverse-Compton of local photons.

Chandra X-ray image of the Crab
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ARGO, all sky survey result !¢

« Method: Direct Integral method to estimate background.
« 3 sources with significance >5o
« Crab 145 o0,Mrk421 119 ¢, MGRO1908+06 5.4 ¢
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Mrkd421: June 2008 flares R e ot e
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RosquTE/ASM (2-12 keV) and :

Swift/BAT (15-50 keV)

No VHE Cerenkov data after June 8
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PAMELA Electron (e-) Spectrum (X E3) icuee
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Looking at the anisotropy ICHEP
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* No significant detection of anisotropy in Fermi electrons
 Still compatible with an extra component, both pulsar or
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sky view (galactic coordinates) ICHEP
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AMANDA / IceCube (South Pole) ANTARES (43° N)
. acceptance

Mkn 421
- Mknf501

Galactic
Centre
1.5 T sr common view over a day

M.Spurio- The ANTARES Neutrino Telescope
ICHEP 2010 46
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Neutrinos for celestial point sources

ICHEP
Looking at the position of selected point sources
No significant clustering in the sky

Spurio’s talk Finley’s talk
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