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Some of the facilities

e HESS

e C FERMI

o VERITAS

HAWC
ARGO

Shower particle
interception
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Recent improvements of TeV instruments
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O
(=]
(@]
ol
o~
%)
=
=
Ay
=
<
Q.
2
+—
7]
<
~
O
e
O
<
2
I
=
(]
=
w
-
2
<

10° 10° 10*
Energy threshold [GeV]

MAGIC Il (Oscar Blanch Bigas)

Sensitivity (50h): 0.7% Crab
Ein =25 GeV
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VERITAS Effective Area
Configuration 2007-2009 (V4): soft cuts
— COnfiguration 2009-2012 (V5): soft cuts
~————— Configuration 2012-today (V6): soft cuts
----------- reduced HV operations (V6): soft cuts
UV filter operations (V6): soft cuts
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VERITAS (J. Quinn):
Sensitivity (25 hrs) 1% Crab
Ein =85 GeV



dN/dE [1/(cm? s TeV)]

At this conference we heard about the benefit of pushing the Eth down for
improved instruments.

The largest telescope:

H.E.S.S. Il in the time domain
compared to Fermi

107! - L — — - H.E.S.S.CT5 Mono Loose (~ 50 GeV)
~ Preliminary H.E.S.S. CT5 Mono Loose (~ 80 GeV)
1072 H.E.S.S. CT5 Mono Standard (~ 80 GeV)
" ~ — — - Fermi-LAT (~ 40 GeV)
10 Fermi-LAT (~ 75 GeV)
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We are ready to transit into the CTA precision era: it will push sensitivity an
order of magnitude down and will be unbeatable in the time domain!



New Instruments almost
completed!

SIPM: new technology

successfully applied to
IACT cameras

Future telescopes (CTA)
will adopt this
technology

T. Krasehenbuehl
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C first science!
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awc Newer data

HAWC-111 (283 d) + HAWC-250 (105 d)
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1/3 HAWC: after likelihood analysis

HAWC-111 Plane Model

R. Lauer



Great potential for extended sources: Geminga

Cosmic ray anisotropies

Region C ’ \ \
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HAWC-250 250 Days - Point Source - Geminga
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Gammas: Preliminary
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16 HAWC-250 250 Days - 1 Deg Source - Geminga
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Size of the Moon

86 billion events, collected over 181 00 06 12 18 24
. L] . .f. 0-
sidereal days with ~1/3 of the array significance [7]

° Contributor to the Positron Fraction
La.rge scale (>60°) removed Positron Excess?  03———mtron fraction,
(dipole,quadrupole,octupole) N

10° radial smearing and multipole
subtraction of large scale anisotropy
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(Galactic sources

J. Quinn O. Blanch Bigas MAGIC
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g Crab Pulsar
Galactic Centre in the TeV: VER J1746-289 pulsations (its wind?)
new veritas source at 7.80 (J. Quinn)
measured to the TeV!

Improved IACT capabilities at low energy
matter due to 40 GeV region (Fermi excess -
DM? J. Hinton’s talk)

But main focus of the session has been on extra-
galactic sources...



Gamma rays: Deep BL studles by IACTS

Breaking the distance record! VHE gamma rays from redshift ~1 (PKS 1441+25)
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EBL tested up to redshift 1
TeV observations are in agreement with EBL Pueschel (VERITAS): 10 sources,
redshifts z=0.044-0.49
Intergalactic Magnetic Field (Neronov & 0. Blanch Bigas (MAGIC)
Semikoz 2009, Oikonomou)

J. Chevalier, H.E.S.S.

models —> Probes structure formation and



|C 310 (Perseus Cluster

The exceptional flare of Nov. 2012

IC 310: MINUTE
VARIABILITY FROM A
MIS-ALIGNED (0 =
~10-20°)
RADIOGALAXY

Aleksic et al. Science 346 (2014) 1080
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* 4 hours of observation during the night 12/13 of Nov. 2012

Tension with shock-in-jet model * Detections of several flares with very fast variability

(0<6).

Alternatives: magnetic
reconnections (but limited doppler
factor...) or magnetospheric model
(similar to aligned magnetic rotator
pulsar model)




Observer

For Mrk501 & PKS 2155-304 minute variability: 5 =t

« Lorentz factor [ = 50
* View angle 6 < 1°

Emission
region

Additional issues:

* |f typical blazar '>10, we should see much
more mis-aligned Blazar than observed
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We heard also about a flare reaching 35 x Crab if it was at the distance of Mrk 421
VERITAS after Fermi’s alert for B2 1215+30 in Feb 2014 (F. Zefi)
Alerts are FUNDAMENTAL!!!
Also Multi-messengers ToO (IceCube-VERITAS, MAGIC, HAWC)
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The study of VHE variability in AGNs

gaussian in log-scale
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Imprint of
cascade-like
events in the
lisk onto the jet

J. Chevalier (H.E.S.S.)
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Acceleration mechanism and flares

Combining information on SED during flares and steady states (no big change in synchrotron
region) and polarization signatures of magnetic reconnection can be identified (M. Botcher)
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Application to 3C279

Requires particle acceleration
and reduction of magnetic field,
as expected in magnetic reconnection!
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The new astronomy is ON

But where are the cosmic neutrinos from?

ICECUBE PRELIMINARY

GRB disfavored as major high
energy neutrino sources

Zhuo Li

Assuming photon-neutrino
connection:

diffuse Galactic emission, <10%

Galactic point sources

GRBs, <10%

| . AGN jets, <10%

Starburst galaxies

Galactic

Clustering of 52 events: no significant evidence.
Galactic plane clustering test with fixed width of 2.5° around the plane (post trial
p-value 7%) and using a variable-width scan (post trial p-value 2.5%).
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Not from the ‘granted neutrinos’: Cosmogenic Neutrinos

Auger Coll, Phys. Rev. D 91, 092008 (2015)

. . _ o Cosmogenic v models
Neutn:o single flavour limits (90% C.L.) b, Fermi-LAT bestfit (Ahlers '10)
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UHECR SKky surprisingly isotropic

UHECR astronomy and Composmon still open issues
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Auger and TA Collaborations, ApJ, 794, 172 (2014)

Arrival directions of Auger and TA events above 1019 eV in equatorial coordinates

4-8 EeV Isotropic distribution, Auger: ApJd 802:111 (2015)

8-10 EeV Dipole-like anisotropy:

Auger: p=6.4 10-5

Auger and TA : p=5 10-3

ICRC 2015

> 10 EeV sources are unlikely of Galactic origin (M. Kachelriess) 16



TeV) spectra

* Evidence of a gradual change of the spectral index at energies around
700 TeV

eCan this hint to problems in hadronic models since high altitude
experiments are closer to the maximum (less fluctuations) or too close
to the maximum and missing part of the shower?
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Apologizes to those we did not mention and to those of
whom | had to miss the talk (we are high-energy mamas!!

-




