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Outlook

A selection of topics
 Cosmic rays
 Neutrinos
 Gamma rays
 Dark matter
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Outlook

A selection of topics
 Cosmic rays
 Neutrinos
 Gamma rays
 Dark matter

>800 participants, 60 parallel sessions, 
>400 talks, >600 posters
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Cosmic rays

 p, He, C and O spectra by AMS-02
 Electron spectrum by CALET and DAMPE
 Positron excess by AMS-02
 Dipole anisotropy
 UHE cosmic rays
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Proton spectrum by AMS-02

Significant 
feature
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Proton spectrum by AMS-02

 Primary 
source?

 Revisit 
Galactic 
diffusion 
models?
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Proton spectrum by AMS-02

Consistent with other measurements
Rise 
confirmed by 
other 
experiments
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He, C and O spectra by AMS-02

Deviation 
in all 
species
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Positron excess with AMS-02

Extended 
energy 
range
+ cutoff 
800 GeV
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No significant update



Positron excess with AMS-02

Cosmic-ray 
collisions

 Astrophysical source? 
Pulsars?

 ~1 TeV dark matter?7



Electron spectrum by CALET and 
DAMPE
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Electron spectrum by CALET and 
DAMPE

Flux suppression 
above 1 TeV

Unknown 
systematics?
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Electron spectrum by CALET and 
DAMPE
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Dipole anisotropy Fermi-LAT and 
AMS-02

No significant 
deviation from 
isotropy
→ set constraints 
on local sources
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Fermi-LAT



UHE cosmic rays

Different quality of 
measurements

10 More statistics. No significant update



UHE cosmic rays

Comparison Auger 
vs TA still ongoing
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Neutrinos

 Extragalactic neutrino diffuse flux
 Search for point-like sources with IceCube
 Tau neutrino candidate
 Neutrino in coincidence with gamma rays:   

TXS 0506+056
 New instruments: KM3NET and Baikal
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Neutrino diffuse flux, >100 TeV

Energy flux of HE (0.1-1 PeV) neutrinos comparable to 
diffuse sub-TeV gamma-ray and UHECR fluxes 
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Neutrino diffuse flux, >100 TeV

Candidate: unified models for neutrinos, gamma rays & 
UHECRs w/ starburst galaxies and galaxy clusters/groups
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Neutrino diffuse flux, <100 TeV

1-100 TeV neutrino flux larger 
→ Hidden (gamma-ray dark) sources
Candidates: chocked GRB jets, AGN cores
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Search for point-like sources with 
IceCube

2 hot-spots
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IceCube tau neutrino candidate

First tau neutrino candidate “double double”
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Neutrinos in coincidence with 
gamma rays

16

HE neutrino detected on Sept. ‘17 by IceCube at position 
consistent with TXS 0506+056
 Triggered observations by gamma-ray telescopes 
 Blazar flare in gamma rays in coincidence



Neutrinos in coincidence with 
gamma rays

HE neutrino detected on Sept. ‘17 by IceCube at position 
consistent with TXS 0506+056
 Triggered observations by gamma-ray telescopes 
 Blazar flare in gamma rays in coincidence
 Neutrino flare in historical data
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Neutrinos in coincidence with 
gamma rays

Interpretation still debated
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New instruments: KM3NET
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New instruments: Baikal Gigaton 
Volume Detector
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Gamma rays

 Geminga pulsar halo
 New H.E.S.S. pevatron candidate
 GRBs observations by MAGIC and H.E.S.S.
 Galactic plane observed by H.E.S.S. and 

HAWC
 HAWC sources at E>100 TeV
 First results of LHASSO
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Geminga halo
Geminga: nearby + old pulsar
 Halo of ~2-deg observed at ~1-100 TeV (Milagro and 

HAWC)
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Geminga halo
Geminga: nearby + old pulsar
 Halo of ~2-deg observed at ~1-100 TeV (Milagro and 

HAWC)
 Diffusion coefficient in the vicinity of Geminga is ~500 

times smaller than average in the ISM
 Two-zone diffusion model
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Geminga halo
Geminga: nearby + old pulsar
 Halo of ~2-deg observed at ~1-100 TeV (Milagro and 

HAWC)
 Diffusion coefficient in the vicinity of Geminga is ~500 

times smaller than average in the ISM
 Two-zone diffusion model

 Lower energy observations useful for comparison to 
AMS (positron excess)
 7.8-11.8σ detection with Fermi-LAT
 Diffusion coefficient compatible with HAWC
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New H.E.S.S. pevatron candidate
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GRB observations by MAGIC 

GRB 190114C observed by MAGIC
 Observations at T0+50s
 Detection at 25σ significance
 Detection at E>300 GeV

… stay tuned!
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GRB observations by H.E.S.S.

GRB 180720B observed by H.E.S.S.
 Observations at T0+10.1h
 Detection at 5σ significance
 Detection at E>100 GeV

… stay tuned!
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Galactic plane observed by 
H.E.S.S. and HAWC
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Galactic plane observed by 
H.E.S.S. and HAWC
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Galactic plane observed by 
H.E.S.S. and HAWC

H.E.S.S. and HAWC observe the same TeV sky 
when put in the same observational conditions
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HAWC sources at E>100 TeV
3 sources observed at E>100 TeV
No common spectral behavior

More likely from hadronic processes (higher-E cutoff)
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First results of LHAASO

Electro-
magnetic
Particle 
detector

Muon 
detector

Water 
Cherenkov 
detector 
array

Wide field 
of view 
Cherenkov 
telescope 
array
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First results of LHAASO

Electro-
magnetic
Particle 
detector

Muon 
detector

Water 
Cherenkov 
detector 
array

Wide field 
of view 
Cherenkov 
telescope 
array
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First results of LHAASO
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Dark matter (indirect)

 Joint dark matter search towards dwarf 
spheroidal galaxies with Fermi-LAT, HAWC, 
H.E.S.S., MAGIC and VERITAS

 H.E.S.S. search towards dwarf spheroidal 
galaxies

 HAWC search towards the Virgo cluster
 IceCube and ANTARES searches 
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Joint dark matter search FHHMV

 Nature of dark matter is one of the most compelling 
open questions

 Dwarf spheroidal galaxies 
are promising for 
unambiguous dark 
matter detection

 Joint effort among the
different experiment
improves the sensitivity
 

 Highlight talk
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Joint dark matter search FHHMV

 Combination of datasets at the likelihood level (after 
independent 
analyses)

 Same dark matter 
profile

 Preliminary results
 Other annihilation 

channels will be in-
cluded in the paper

July 2019!
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H.E.S.S. search towards dwarf 
spheroidal galaxies

 Interesting set of dwarf galaxies recently discovered 
by the Dark Energy Survey

 A selection of them has been observed with H.E.S.S.
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H.E.S.S. search towards dwarf 
spheroidal galaxies

 Interesting set of dwarf galaxies recently discovered 
by the Dark Energy Survey

 A selection of them has been observed with H.E.S.S.
 5 targets combined
 Strong limits
 Limits dominated by 

Ret II
 Complementary to

other experiments
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HAWC search towards Virgo 
cluster

 Decay on timescale longer than age of the Universe
 Clusters promising for searches for DM decay signal
 Extended sources 

→ large volume
 Observation of Virgo

cluster
 Strongest constraints 

on DM decay
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IceCube and ANTARES searches

 Unification of IceCube and ANTARES analyses
(model parameters, analysis method)

 Range 50-1000 GeV
 Improved sensitivity
 Prospects:

More years of data
New event selection
Unbinned likelihood
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Thanks for the 
attention
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