


!  Man-made neutrinos 
�  T2K 
�  Reactors 

!  Cosmic neutrinos 
�  Sources 
�  Diffuse 

!  GeV-TeV cosmic rays 
�  New release from AMS 

!  Ultra-high energy cosmic rays 
�  Composition and shower models 
�  Observations from the North 

!  Gamma-ray astronomy highlights 
�  HESS, HAWC 

!  Indirect searches for dark matter at GC 
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PRELIMINARY

T2K Joint νμ+νe Frequentist Analysis

11    Lorena Escudero, ICHEP 2014

BEST FIT 90% CL (π)

NH -0.495 [0.146, 0.825]

IH -0.495 [-0.080, 1.091]

δCP EXCLUDED 
REGIONS

Combining T2K joint 
analysis with reactor 

constraint (PDG 2013):
sin22θ13 = 0.095 +- 0.01

sin2θ23, Δm2
32 and sin22θ13

are marginalized following the 
3D Δχ2 surface from Run1+2+3+4 

PRELIMINARY

Don’t miss

  my poster!!!

FREQUENTIST: 
likelihood ratio fit of 
νμ + νe Erec spectra



!  Daya Bay confirms antinu anomaly 
!  Bump observed by 3 experiments 

� No influence on sin theta_13 
� Detection effect? Reactor physics? 
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Marco Zito-ICHEP 2014
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Understanding the reactor neutrino flux
● A distortion in the spectrum was observed by Double Chooz, RENO and 

Daya Bay

● Preliminary studies disfavor background and energy-scale as an 
explanation

● According to preliminary studies the θ
13

 measurement is not affected 

thanks to the near detectors 
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Daya BayRENODouble Chooz

arXiv:1406.7763

See also D. Dwyer, T. Langford arXiv:1407.1281

S. Seo at 
NEUTRINO2014



No sources found so far 
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A. Kappes, ICHEP 
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Alexander Kappes, ICHEP 2014, Valencia. 9.7.2014

Discovery of cosmic neutrinos with IceCube

● 2 years data: 28 events observed (background 10.6+5.0-3.6 → 4.2σ)

→ IceCube, Science (2013)

● 2+1 year data: observed 28+9 events (background 15.0+7.2-4.5)
- 2-d fit (zenith+energy) → 5.7σ rejection of atmospheric-only hypothesis

- compatible with isotropic flux with flavor ratio (1:1:1)

- best-fit astrophysical E-2 flux: E2Φ = 10-8 GeV cm-2 s-1 sr-1

(best-fit slope E-2.3)
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IceCube, arXiv:1405.5303 (2014)
accepted by PRL

atmospheric
background atmospheric

background

self-veto

Alexander Kappes, ICHEP 2014, Valencia. 9.7.2014

Other channels and experiments
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IceCube: 3.9 σ from up-going 
muon neutrinos (2 years, preliminary)

IceCube: muon neutrinos
unfolding (IC79, preliminary)

ANTARES upper limit (90% CL)
(F. Folger, IDM-TeVPA 2014)

flux from
veto analysis

A. Kappes, ICHEP 
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All electrons flux (1) : AMS 2014  – 1 TeV  

Corinne Goy - LAPP - Rencontres du 
Vietnam 2014 17/07/2014 

Preliminary ICHEP 2014  Event Sample : 10.5 million events  
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Problem w/ Fermi 

AMS released also 
e- and e+ 

independently 
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Primary source of positrons : nature ?   

5 

 (2013) 

Corinne Goy - LAPP - Rencontres du 
Vietnam 2014 

17/07/2014 

Secondary origin 
only :  

ఝశ
షା శ

 ~  E –ɷ  

 
(ɀ� ɀ� ~Τ 1, 

Ɂ = 0.3 െ 0.8 )  
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Positron fraction - AMS – 500 GeV   
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AMS - 30 months  
• 72 positrons (last bin)  
• Stat : 18%  
• Syst (cc) : 12%  

Submitted  to PRL  

Corinne Goy - LAPP - Rencontres du 
Vietnam 2014 

17/07/2014 

• Energy scale syst. cancels  

• Acc/Eff syst. cancels  

• Main issues : 

• Protons rejection 

• Charge confusion    

Flat behaviour at high energies 
~ ݔܴ݁ ܰା

ܰି + ܰା
  

CALET to be launched in 6 months 
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Auger and Telescope Array spectra 
Good agreement within 10% in energy scale –  
though some larger deviation at the suppression region 

New 2013 Auger energy scale has improved agreement between experiments. 
Work continues with combined TA/Auger working group on the energy spectrum. 

Xth Rencontres du Vietnam, Quy Nhon August 2014 
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+ differences between hadronic interaction models significantly 
reduced with the help of LHC data 
T. Pierog, VHEPU 



!  Telescope Array (northern observatory) sees hot spot 
� Auger-like detector in Utah 
� Confirms GZK, compatible composition 
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Hotspot 

E>5.7x1019 eV  (72 events) 
Aitoff projection in Equatorial Coordinates 
Events over-sampled using 20  circles 
19/72 events fall in hotspot    (RA,dec) ~ (146.7 ,43.2 )  
4.5 events expected   (26%  of events in 6% of the area) 
LiMa significance: 5.2V      Estimate 3.4V  chance probablity 
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Hotspot 

E>5.7x1019 eV  (72 events) 
Aitoff projection in Equatorial Coordinates 
Events over-sampled using 20  circles 
19/72 events fall in hotspot    (RA,dec) ~ (146.7 ,43.2 )  
4.5 events expected   (26%  of events in 6% of the area) 
LiMa significance: 5.2V      Estimate 3.4V  chance probablity 
 

35 J. Matthews, VHEPU 



!  First results from 5-tel. HESS array 
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P.B., VHEPU 



!  Observation of pulsed emission > tens of GeV 
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Energy distribution 

<E> = 40 GeV 

P.B., VHEPU 

Only observed once before 
by MAGIC &Veritas 
 on the Crab pulsar 



!  MAGIC observation of a lensed blazar 

15 

Rubén López-Coto - Very high energy phenomena in the universe - Quy Nhon - 06/08/14

S3 0218+357
Farthest AGN ever detected

19 ASTROPARTICLE PHYSICS 2014

S3 0218+357 is a blazar that underwent a series of flares 
separated 11.5 days, interpreted as due to the 
gravitationally lensed effect

Detection of a flare by MAGIC at the expected time of 
arrival of the Fermi gravitationally lensed component

z=0.944 ➞ breaking distance records: the most distance 
source ever detected at VHE



!  HAWC is getting results! 
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•  Construction complete in 2014 
•  Science operations with 111 tanks 

began 1 Aug 2013  
•  First results are coming now 

HAWC detects  
Crab>10σ"

B. Dingus, VHEPU 
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Gamma rays 

10 TeV Cosmic rays  
(also Milagro, Argo, IceCube) 
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Aion Viana                                                                                             VHEPU 2014                                                                     August 2014 25 

•  4'years'of'observa?on'
'
•  One'order'of'magnitude'

uncertainty'due'to'halo'models'
and'sta?s?cal'fluctua?ons'''

•  'Limits'below'thermal'cross$
sec?on'for'DM'par?cle'masse'
between'2$15'GeV'

Ackermann'et'al,'1310.0828''
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Aion Viana                                                                                             VHEPU 2014                                                                     August 2014 

•  Weniger,'C.'JCAP'1208'(2012)'007','
claims'line'at'129.8'GeV'(133'GeV'
azer'Fermi$LAT'data'recalibra?on)'

•  Op?mize'region'based'on'
background'and'DM'halo'
morphology'

•  Significance'depends'on'the'DM'
halo'assump?on'(3$5σ)''

'

32 

Aion Viana                                                                                             VHEPU 2014                                                                     August 2014 36 

Official'Fermi'collabora?on'paper:'
Ackermann'et'al.'(Fermi'collaboraIon)'PRD'2013'
'
1)  Reprocessed'data'

'P7REP)CLEAN)
'4.3σ(P7V6'CLEAN)'$>'2.8σ(P7REP'CLEAN)'

'
'P7REP)SOURCE)
'4.6σ(P7V6SOURCE)'$>'3.2σ(P7REPSOURCE')'

'
2)'2D'Fit'$'includes'incidence$angle'dependence'of'
the'energy'resolu?on'
'

)P7REP)CLEAN)
'2.8σ(1$D)'$>'2.8σ(P7REP'CLEAN)'

'
'P7REP)SOURCE)
'4.6σ(P7V6SOURCE)'$>'3.2σ(P7REPSOURCE')'

'

•  Lower'significance:'133'GeV'feature'with'
3.3'(1.5)'sigma'significance'before'(azer)'
trials,'at'best.''



GeV excess at the Galactic center (special TeVPA/IDM session) 
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Aion Viana                                                                                             VHEPU 2014                                                                     August 2014 42 

•  Spherically'symmetric'excess'azer'
subtrac?ng:'a)model)for)the)GalacKc)
diffuse)emission)(gal_2yearp7v6_v0),)
supplemented)by)a)model)spaKally)
tracing)the)observed)20)cm)emission,)a)
model)for)the)isotropic)gamma2ray)
background,)and)all)gamma2ray)
sources)listed)in)the)2FGL)catalog))

•  'Best'fit'for'a'halo'profile'with'slope'γ'='1.17'
and'by'dark'maher'par?cles'with'a'mass'of'
�20$40'GeV'and'that'annihilate'to'quarks'with'
a'cross'sec?on'of'σv'�'(1'−'2)'×'10−26'cm3/s.''

35.25'GeV'bb'

Daylan'et'al.'1402.6703'

Aion Viana                                                                                             VHEPU 2014                                                                     August 2014 41 

•  Spherically'symmetric'excess'azer'
subtrac?ng:'a)model)for)the)GalacKc)
diffuse)emission)(gal_2yearp7v6_v0),)
supplemented)by)a)model)spaKally)
tracing)the)observed)20)cm)emission,)a)
model)for)the)isotropic)gamma2ray)
background,)and)all)gamma2ray)
sources)listed)in)the)2FGL)catalog))

)

Daylan'et'al.'1402.6703'

Review
 A

. Viana, VH
EPU

  



!  Discussions at IDM/TeVPA included: 
� Contribution from the Fermi bubbles 
�  Pulsar interpretation 
�  Fermi diffuse model & subtraction 
�  Electrons and radio emission 
� Antiproton constraints 
� Comparison with dwarf limits 

!  Fermi collaboration seems skeptical 
� Diffuse model neglects CR abundance enhancement 
�  IC template depends on inputs 

(Source distribution, diffusive halo, source spectra, …) 
21 



!  3.5 keV line observed in stacking of galaxy clusters 
� Related to sterile neutrino decays 
� Very messy spectrum 
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X-ray line

Text

Bulbul et al., 1402.2301

Boyarsky, Ruchayskiy, 
1402.4119

3.55 - 3.57 ± 0.03  KeV
73 clusters
z = 0.01 - 0.35

3.5 KeV
Andromeda galaxy 

+ Perseus cluster
z = 0 and 0.0179



!  Arecibo confirms observation of radio bursts 
�  Fast, ~10 ms 
�  Extragalactic 
� Unknown origin 
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