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Photon Cross Section
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Second EGRET Catalog

Carenkov detections

E < 20 GeV E = 300 GeV
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Gamma-Ray Missions and
Detectors
BATSE

Burst And Transient Source Experiment
Nal Scintillators

Energy Band (20 keV - 1 MeV)

Field of View: ~ 4r




Gamma-Ray Missions and
Detectors
COMPTEL

COMPton TELescope

Compton Effect
Energy Band (1-30 MeV)

Imaging Detector

%




Trigger Teldscope ———
Carenkov Counter ——

Energy Calormolel ——————i

SAS-2

Anti-Colncigence
Scintilation Dome

Widely Spaced
Spark Chambers
Time-ol-Flight
Coincdence
System ——— \_
1 e Pracvme. o
Mal (T1) Energy ﬁ I % -— Elactronics
Gas Replenishmant
Syslem

EGRET

Fig.1: SAS-2, CO5-B and EGRET schematic drawings (to scale).

= & detector to determine the energy ol the secondary charged particles released by the Ecident
photon. For EGRET this is a Total Absorption Shower Counter (TASC) made of Nal. Tta

2=3



Low-Energy Gamma-Rays

Gamma Ray Bursts
2300 BATSE Gamma-nay Bursts

¢ Isotropic Angular Distribution of GRBs
e Light curves

e Non Thermal Spectra (20 keV - 10 MeV)

R, ,




¥ 109 Coninlals

LN BRGE IO

o Ui '

I Wr“h 1 |

: | Jond” Vi

,,#*»"M”“ L R

e “w TR ik
) ‘ ‘ I. u Su:nnus {F‘I-EL.IH_Tria;gar]-ll . “

A sample page trom the First BATSE Catalog of gamma-ray
bursts, showing the extreme diversity of gamma ray burst
time profiles and durations
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MNumbar ol Bursis

Feak flux distribution: 1024 ms. limescale
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High-Energy Gamma-Rays
GAMMA RAY BURSTS

FEBALIARY 17, 100 BURST

ysses I

1 T 1l 1T 1 1577 °5T"T17

e High Energy Afterglow

e Prompt high energy emission?




Exploring the Astrophysics of Extremes

The Gamma-Ray Burst Mystery

arc nmmleﬁ, gr&a{{vfnﬂﬂ:mﬂngmui time, .gmnml sed

Gamma-ray burst mystery may be most baffling problem in all of astrophysics

High degree of isotropy of source distribution on sky and radially bounded extent
suggest a cosmological origin

GLAST will see ~50 bursts per year, and will constrain lﬁﬂrroﬂli‘onr 1o wuhiu a f#w
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g Highlights
GAMMA RAY BURSTS
A Puzzie Being Resolved
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e BeppoSAX detection of X-ray afterglows
of GRB

e Error Boxes ~ 101"

e Optical, Radio, X-ray Counterparts
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Highlights
GRB 970228

e SAX detection of X-ray afterglow

e HST detection of probable host galaxy




Highlights
GRB 970508

e Optical Transient (Palomar)
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e Keck spectrum z=0.835
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Highlights
GRB 971214

e SAX detection of X-ray afterglow
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Highlights
GRB 980425

e Coincident Supernova?

e Z=0.0085
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Highlights

GRB a distanza cosmologica
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Highlights
Connessione GRB - SNe

e Modello a Hypernova

e Collasso di stella massiva a BH

¢ Beaming dei GRBs




Highlights
GRB 990123

e Gamma Ray Bursts Coordinates
Network (GCN)




“'ﬂ--ﬂldfl"ﬁiruq."'l
Tﬁ :LL i= \.,._* “

L o o et
1 ﬂ-ﬂ%ﬂf&?ﬁ
e e

el A
I."I':..Jli'ﬂli'?é? 'I‘.:'_:_':H.g.:q-l".-:

x; fiﬁffi e
lﬂﬁ“-u# l.d-p.‘l-r-t....

EL B AR e LR LR L wER G-I T T - TR

o ROTSE detection
. HH-:Q.D

e 2=1.6




e BN e B L ek

T

Commissione ||

G. Barbiellini - INFN Trieste

|
|
|

15 Feb. 1999

-




G. Barbiellini - INFN Trieste

— _
v Astrophysics with AGILE

B L s oL ey p— o pmm
| ey L 2000 ot 010

e

Commissione I, 15 Feb. 1999



2

¢

F.Longo, G.Fedel
INFN Trieste




F.Longo, G.Fedel
INFN Trieste




GENERAL DIMENSIONS




n
4 &

'i:" ,_; - ';j-:_.. ]
-] -

-
al
-
"

\

| L
i T AR LR Rt

i e

L b .
‘.x-.-.-r:-l

ok 1) VAT

e __ T P ARV
- |_IIIII_._-.H_."_-H LA} __.T_....___-.l-. A-14 1 ‘.__._.l-.

TITRTTICTAFAFRERPRIT- g

k ¥
LIY LT 4 J _‘.‘il.-..-.I-Ii*.II

_H_MW:_ IR _;___.‘f

(A




Response to AQ 99-055-03
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The GLAST LAT Collsborotion bnngs to the GLAST mission more than 7 years of focused LAT lechnology
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Range Energetico
Risoluzione Energetica
Area efficace

Campo di vista

Risoluzione Angolare

Tempo Morto
Sensibilita
Localizzazione

GLAST

EGRET

20 MeV - 30 GeV
10%

1500 cm?

0.5 sr

58° @ 100 MeV

100 ms
~10-"em 2 s
5-30"

N

GLAST

20 MeV - 300 GeV
10 %

8000 cm-

> 3 ST

~3° @ 100 MeV
~02° @ 10 GeV
< 20 us

~ 2: 1077 cm~* g~
30" -5
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High-Energy Gamma-Rays
UNIDENTIFIED SOURCES

Umdentfied EGRET Sources, I > 100 MeV
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e Mistery of unidentified sources

e New Physics?
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High-Energy Gamma-Rays
DIFFUSE BACKGROUND

e Origin and distribution of Galactic
Cosmic Rays

e Extragalactic Gamma-Ray Background?

P




Cosmology

GLAST measurements of the spectral cutoffs of high-redshift fup to 2 = 4) active
galactic nuclei (AGN) in the 10 GeV to ~100 GeV range will probe the extragalactic
background light (EBL) produced by galaxies undergoing starbursts during the
epoch of galaxy formation. The absorption of high-energy gamma rays occurs over
cosmological distances via interachions with the near-ultraviolet, optical and near-
indrared photons that make up the EBL.  Determination of the EBL can provide
unique information on the formabion of galaxies at early epochs, and will test
models tor structure formation in the Universe, such as those in which a neutrino
mass ot 5 to 10 eV plays an important role

Absorption due to Extragalactic
Background Light

g

ﬁ.

AGNatz=12

AGN at
=05

Integral Flux (counts)

| .

Photon Energy (GeV)

h ey ae awws N
= T

High-energy gamma rays ennutted by distant AGN can interact with EBL photons
before they have a chance to reach us. Shown above s how an unabsorbed AGN
spectrum would appear 1f observed at redshifts of z = 0.5 and 2 for a particular EBL

model, GLAST observations of the high-energy spectra for a large sample of AGN
at parious redshifts will map out the ERL,

If the cosmic gamma-ray bursts come from sources at cosmological distances, then,
as mentioned on page 6, GLAST measurements of the spectra of bursts at various
redshifts will also further the studv of cosmic chemical evolution, assuming thal
host galaxies can be identified from which to measure redshifts,

4



WIMP annihilations

Good particle physics candidate lor galactuc
halo dark matter is the LSP in R-parity conserving SUSY

It true. there may well be " 4

observable halo annihilations or Yy
q line?
X
Example: X is %" from SUSY.
annihilations o jets, producing
an extra component ol multi-GeV
y flux that follows halo density (not
isotropic) peaking at ~ (0.1 M "
or lines at M x"

recent review: see Jungman, Kamionkowski, & Greist, Phys. Rep.
|Ellis. Flores. Freese. Ritz. Seckel, Silk (1988)]

Although calculation for y-rays is less uncertain than for
other signals (multi-GeV antiprotons, positrons) a null
result will not likely constrain parameler space.

If SUSY uncovered at accelerators, GLAST may be able to
determine its cosmological significance quickly.



5 8 8

Number of Counts

30
Energy (GeV)

e Osservazione di linee gamma da
annichilazione di materia oscura non
barionica




GLAST e la Cosmologia

10000

Effect of Extragalactic Background Light

Integral Flux {counts)

7 VOV R E——_ T o
Photon Energy (GeV)

¢ Studio della EBL in funzione di z

attraverso I'analisi dei cutoff spettrali
degli AGN

e EBL prodotta dalle Starburst
Galaxies




Datail of Galactic Bulge Region { E> 100 MeV)

EGRET
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. e
High-Energy Gamma-Rays

AGN

]

e EGRET Observations of 70 high variable
AGN (Blazars)

e What is broad-band emission
mechanism in AGNs?

e What are the physical processes in AGN
jets?

L% /
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High-Energy Gamma-Rays
AGN

e Vast amount of energy from a very
compact central volume

e Accretion onto Supermassive Black
Holes (10"- 10" M..)

N Y,




The Remains of a Quasar?
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Very High-Energy Gamma-Rays

SNR
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¢ CRAB multiwavelenght spectrum
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Very High-Energy Gamma-Rays

Markarian 501
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High-Energy Gamma-Ray
Detectors

e Ground Based Gamma-Ray
Detectors

e Cherenkov Detectors
e Air Shower Detectors

e Energy Band (> 500 GeV)
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MAGIC

220 m* mirnor anea
E =10 GeV = 300 CieW
Location: [.a Palma
{Canary lslands)
Scheduled June 2001

- Hegra Telescope CT2

Al Merrily INESN, Sezione N Boeat & & Olmivervind ol Ringr Tor Verpai



HESS Phase 2

four 1| 10mA2 telesonpes
Feeld of view 5 deg
Detection capability ot E = 40 Ge¥
Spettroscopy at E > 100 GeV
Location: MNaim ibia
Sehedhiled 2002
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Veritas

7 Whipple like 10 m*2 telesoopes
E = 30 Ge\ -50TeV
Location: soutkern Anzona
Scheduled 2005
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f 1
. ARGO
Area 3 200 m? (full coverage)
(10000 m? with guard ring)
| ||'||'.-.1I YD | owr
= = 50 Gel - 50 Te
[ocntion: Tiber 430K ali
Scheduled 2002 (final conf.)
o
s
M
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17400 Pads 56 by 60 cmy’ each of Resistive
Mate Chamber {RIPC)

Each pad subdiveded i puck-up stnps 6cm
wide for the space pattern imside the pad
The CLUSTER 1« muade of 12 B s Pads




f “Solar Farm™ Cerenkov gamma ray telescope concepl

i mecondary

CELESTE y Gy eflecto

Locaton: Thémis , France

STACEE
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f Cerenkov and Extensive air shower (EAS) gamma ray telescope concepts

Cerenkov EAS
Oipniesl deleckon
Pl et
e
— s e
A e g

Kmmn m2 , an pn anticoincidence dneld !

Alde Mlersril INFN, Sroiome f Keeme [ A Ueever i ot Boem Tor Vierpatio



a
7 ARGO

Test Carpet
in Tibel

Besishive electrode platies Prck-up X strips

-, g .
. \\‘ & —_— e s e e High wilfage X K Y
>t X
I i
oy = "V Sncern




f Longitudinal development of the electron component of photon initiated shn“nr\

{ with electron threshold energy of 5 MeV and Muctuations superimposed )
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