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 accelerators 

   satellites, 

   balloons  

air shower 

    arrays 
Auger 



 accelerators 

LHC provides a significant  

lever arm providing constraints 

for UHECR simulations ! 

   satellites, 

   balloons  

air shower 
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Auger 
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27 events as of November 2007 84 events now; 28 correlate with AGN  

Correlation significant only around CenA 
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μ
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Anisotropy 

 Angular spread 
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VERITAS: 4 telescopes (~12m) in Arizona operational since 2006 

Major upgrade expected ~end 2011:  

Very large (28m) central telescope in construction 

VERITAS: 4 telescopes (~12m) in Arizona operational since 2006 
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E
2
 d

N
/d

E
 

energy E 

e- (TeV) Synchrotron 
 (eV-keV) 

 (TeV)  
Inverse Compton  (eV) 

B 

e.m. processes 

0decay 

- 

0 

+ 

 (TeV) 

p+ (>>TeV) 

matter 

hadronic cascades 

VHE 

In the VHE region, 
dN/dE ~ E-  ( : spectral index) 

To distinguish between had/leptonic origin 
study Spectral Energy Distribution (SED): 
       (differential flux) . E2  
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Fermi, 

Egret 

Magic, 

Veritas 

21 
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[Albert et al. ApJ 664L 87A 2007 

W51: gamma rays come from a  

molecular cloud separated from the 

pulsar 

RX J1713.7-3946 
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los

2
dl

from particle physics 

fr
o
m

 a
st

ro
p
h
y
si

cs
 

Look to the closest point with M <<L 
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MAGIC ICRC 2011 

Preliminary 

all e+e- 

Alessandro De Angelis 
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probe e+/e- ratio at 300-700 GeV 

?

MAGIC 

e+
/e

+
+

e-  
 

Alessandro De Angelis 



• LHC may find candidates but cannot prove that 

they are the observed Dark Matter, nor localize it 

• Direct searches (nuclear recoil) may recognize 

local halo WIMPs but cannot prove the nature and 

composition of Dark Matter in the sky 

• LHC reach limited to some 200-600 GeV; IACT 

sensitivity starts at some ~200 GeV (should 

improve) 

Alessandro De Angelis 
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CAST 
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x 

x x 

Measurement of spectral features permits to 
constrain EBL models 

 

VHE bck  e+e- 

Heitler 1960 

( ) ~ 

Mean free path 

e+ 

e- 
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Selection bias? 
New physics ? 

~ E-2 

Alessandro De Angelis 

De Angelis, Galanti, Roncadelli 2011 

with Franceschini EBL modeling 

re
d

sh
if

t 
z 

 ray energy (TeV) 
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HESS PKS 2155 
z = 0.116 

July 2006 
Peak flux ~15 x Crab 
              ~50 x average 
Doubling times  
1-3 min 

RBH/c ~ 1...2.104 s 

H.E.S.S. 
arXiV:0706.0797  

MAGIC, Mkn 501 
Doubling time ~ 2 min 

astro-ph/0702008  
arXiv:0708.2889   

Alessandro De Angelis 
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HESS, PKS 2155 
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 GRH  depends on the –ray path and there the Hubble constant and 

the cosmological densities enter => if EBL density and intrinsic 

spectra are known, the GRH might be used as a distance estimator 

 GRH behaves differently than other observables already used for cosmology measurements. 

Blanch & Martinez 2004 

Simulated 
measurements 

Mkn 421 
Mkn 501 

1ES1959+650 
Mkn 180 

1ES 2344+514 

PKS2005-489 

1ES1218+304 

1ES1101-232 

H2356-309 PKS 2155-304 
H1426+428 

EBL constraints are paving 

the way for the use of AGN 

to fit M and  …
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 Using the foreseen precision on the 

GRH (distance at which (E,z)=1) 

measurements of 20 extrapolated 

AGN at z>0.2, cosmological 

parameters can be fitted. 

 => The 2=2.3  2-parameter 

contour might improve by a 

factor 2 the 2004’ Supernovae 

combined result ! 

E,z( ) = d  z 
dl

d  z 0

z

dx
x

20

2

d n ,  z ( ) 2xE 1+ z( )
2

[ ]
2m 2c 2

Ex 1+z( )
2
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• extend E range beyond 50 TeV 

• better angular resolution 

• larger FOV 

• monitor many objects simult. 

• extend E range under 50 GeV 

•10x sources 

• better flux sensitivity  

• lower threshold 

49 
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low energy section 

Ethresh ~ 10 GeV 

4 23 m telescopes 

core array 

100 GeV-10 TeV 

~ 23 12 m telescopes 

high energy section 

~35 tel. 

on 10 km2 area 

2 arrays: north+south 

 all-sky coverage 

Alessandro De Angelis 
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Very deep field 

Deep field 

~1/3 of telescopes 

Monitoring 

4 telescopes 

Survey mode: 

Full sky at current  

sensitivity in ~1 year 

Alessandro De Angelis 
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