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Electromagnetic Astronomy

10-6 eV 10-4 eV 10-2 eV 1 eV 102 eV 104 eV 1 MeV 100 TeV
1 LR | | MR | LR | R RARAM | 1 R | - o L | R | T T - L L AR |
v.isiile [ ") rayo“s gamma
Gd oy infrarouge S
radiofréquences g E5® | ltraviolet rayons X haute énergie
proche IR
. millimétrique R C haute énergie
centimétrique  com—— C—
UHF e IR lointain basse énergie basse énergie
] P —— A B S
o ete” 26p .
total external reflection . tracking
1
1m 1cm 0.1 mm 1 10 nm 10-14 m 10-16 m 108 m ' m

mirror /
telescopes

sub-mm/IR

pair production

%\[...

e

pon



5 missions curcently active

> T,

+MAGIC  ~




Going higher In Energy : a priet Higtory or gray

Trackers
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11,762 grays . ) 207,213 grays

[ - B 0- 4
EGRET i GRO- 1990-6 9 8 Fermi - Large Area Telescope 4 Agjle

[}- 16 0- 225
1,151,662 grays E>50 MeV 43,109,003 grays E>50 MeV
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Number of sources

4 decades of y-ray astronomy from space
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Counting gamma-ray sources: the 3FGL cata
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Fermi Highlights and Di
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Fermi source catalog

3FGL

Other Galactic
2%

In the Universe, Blazars dominate
Within our Galaxy, pulsars are the most numerous
(Unknowns are everywhere, but most likely galactic)



The Fermi catalog is dominated by AGNse .
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Fermi & pulsars

a success story

Fermi
Detecting 6amma-Ray Pulsars - «
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GEMINGA (2CG 195+04)
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Gamma-rays, CRs and supernovae: smoking gun evidence

.
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Cas A
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At long last!! a p® bump in the W44 spectrum
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To hunt the CR sourcesé multimessenger

Protons produce grays and neutrinos
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How to do better with IACT arrays?

¥ ¥

More events

Kl\/lore photons = better spectra,
Images, fainter sources

Larger collection area for
gamma-rays

Better events

2ction power



Major IACT Instruments

MAGIC Canary Islands 2200 m asl
2 x 17m telescopes. Magic | in operation since
Oct 2003, Magic Il first light shown at ICRC09

VERITAS Arizona, USA 1800 m asl

4 telescopes of 12m diameter

fully operationalfrom fall 2007
\3 . L el g

%

1

01
4

s P “"" HESS Namibia 1800 h asl
o S HESS I: 4 telescopes of 12m diameter

HESS II: 28 m diameter =~ .
Sl : . |HESS

Dec 2003: 4 telescope commissioned
Dec 2014: HESS Il commissioning?



VHE gamma-ray source discovery rate




Source Types
e PWIN

é Binary XREB PSR Gamma
BIM

0 HEL IBEL FRI FSRQ
Blazar LEL AGN
(unknown type)

é Shell SNR/Molec. Cloud
Composite SNR
Superbubble

6 Starburst
6 DARBK UMNID Other

o uCuasar Star Forming
Region Globular Cluster
Cat. Var. Massive Star
Cluster BIN BL Lac
(class unclear) WR

~200 TeV sources
tevcat.uchicago.edu/
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(c) F. Acero & H. Gast






WHY?

Theme 1: Cosmic Particle Acceleration
A How and where are particles accelerated?

A How do they propagate?

A What is their impact on the environment?

Theme 2: Probing Extreme Environments \
* A Processes close to neutron stars and black holes?

' A Processes in relativistic jets, winds and explosions?

A Exploring cosmic voids

- Theme 3: Physics Frontiers T beyond the SM
A What is the nature of Dark Matter? How is it distributed?

A Is the speed of light a constant for high energy photons.’7 iy

<&

A Do axion-like partlcles eX|st’?

e



Science- optlmlzatlon under budget constralnts
A Low -energy g high gray rate, low light yield
require small ground area, large mlrror
A Hig’h—energy g low grate, high light yield
| | v__',‘quwe Iarge ground area, smaII mlrror

- HOW?

few large telescopes km< array of =
for lowest energies medium-sized

\ telescopes
N\ 41sts I Jarge 7 km?array of
R v - small telescopes,




WHQO? CTA Consortium

Spokesperson Werner Hofmann (Heidelberq)

Co-spokesperson René Ong (UCLA)

32 countries

94 parties

207 institutes

May 2018 1473 members (508 FTE)



WHERE?
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Consortium status

Country
ltaly
Germany
France
Spain

Japan

USA

Poland
United Kingdom
Switzerland
Brazil

Chile

Czech Republic
Netherlands
South Africa
Australia
Croatia
Ukraine
Norway
Slovenia
Greece
Mexico
Austria
India
Canada
Thailand
Argentina
Ireland
Sweden
Finland
Armenia
Bulgaria
Namibia

Members FTE

268 1016
204 87,2
221 86,4
12 50,4
124 37,4
74 22,0
60 18,1
57 17,0
27 16,7
46 14,6
49 7,6
29 6,8
13 4,8
19 4,2
25 34
12 2,9
9 2,8
7 2,5
10 2,5
23 23
10 o
9 2,2
10 2,2
6 2,0
5 1,9
10 17
10 14
6 1,2
5 1,1
4 0,9
7 0,6
2 0,3

FTE (%)
20,0%
17,1%
17,0%
9,9%
7,4%
4,3%
3,6%
3,3%
3,3%
2,9%
1,5%
1,3%
0,9%
0,8%
0,7%
0,6%
0,5%
0,5%
0,5%
0,5%
0,5%
0,4%
0,4%
0,4%
0,4%
0,3%
0,3%
0,2%
0,2%
0,2%
0,1%
0,1%

FTE

FTE evolution

600,00
500,00
400,00
300,00

200,00

100,00

0,00

nov=-10
may-11
nowv-11
may-12
oct-12
may-13
sept-13
apr=14
sapt-14
may-15
sepl-15

Date

Breakdown:
Scientists: 901 (296 FTE)
Engineers: 254 (121 FTE)
Students: 231 (63 FTE)
Administration: 23 (5 FTE)

Chair Consortium Board
Jurgen Knodlseder

may-1&

oct-16

may-17

now=17
may-18

cta



AINAF contribution to CTA?




ASTRI?

ASTRI
Astrofisica con Specchi a Tecnologia Replicante Italiana

Astrophysics with Mirrors via Italian Replication Technology
(No mirrors, no party!)

%l

Name giveh by
Nanni Bignami:




SST-ASTRI
end-to-end prototype



