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cta

o Brief Introduction to CTA.

CTA:
* Xx10 sensitivity

of current instruments

* Xx10 energy range

* improved angular resolution
and energy resolution

Low-energy section:
4 x 23 m tel. (LST)
- Parabolic reflector

10 g

background and

Differential sensitivity (C.U.)

- Armay | 50 hours LST —o— ;

L 5 sigma MST ---= i

I SST oo 2 ]
all —=— _,

1E / 8 3

systemafjcs Iimihed

- FOV: 4-5 degrees Cor?-energy array:

energy threshold 23 X 12 m tel. (MST) 3 i

of some 10 GeV Davies-Cotton reflector High-energy section:
iCrab sensitivity
in the 100 GeV-10 TeV (or Schwarzschild-Couder)

Davies-Cotton reflector

- FOV: ~10 degrees
10 km? area at
multi-TeV energies

Energy (TeV)

3 classes of telescope size
— overlapping en. ranges
North — South sites

— all-sky coverage
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da Key Science Goals for IN2P3

Physics of G/galactic sources with CTA and the origin of Cosmic Rays
— Acceleration in shocks and strong magnetic fields

— Production of Hadronic & Leptonic Cosmic Rays

— Production of UHECR (AGN BH/lobes, GRB, Pulsars)

Dark Matter Searches (indirect detection)

— Searches in Galactic Centre, Dwarf Galaxies, Clusters...
Gamma-ray Sources as Probes of New Physics /the Universe
— Extragalactic Background Light and 1st Stars and Galaxies
— Intergalactic Magnetic Field

— Search for Lorentz Invariance Violation / Axion-like particles
AGN extragalactic Physics

— Black Holes and their Environments

— Exploring the Disk/Jet connection
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( Cta Objects observed

Sourees

or targets for CTA

Tevecat

Adapted from
Tadasht Kifune Fermi
CTA Nl
1000 2 ~
,I
7’
X-ray ’
Satellites / e
100 Q 4 :
+180 -180
HE v-ray
Satellites
10
Ground-based
VHE v-ray obs.
1 Source Types
j Y @ PWHN
1960 1970 1980 1990 2000 2010 background: -90 @ XFE PSR Gamma 8IN
Year kg @ Re iR
i 4 Shell SWAMolec. Cloud
- - - (] Starburst
Notable publications in VHE Gamma-Ray astronomy _,.5. 140 cources poo -
(selection of J.Knapp, TeVPA2012) gal. / extragal. / unid. ® i,

Supernova remnants:
Microquasars:
Pulsars:

Galactic Centre:
Galactic Survey:
Starbursts:

Active Galactic Nuclei:

EBL:
Dark Matter:
Lorentz Invariance:

Cosmic Ray Electrons:

Cat. Var Massive
Cluster BIN EL Lac
iclass unclear] WR

Nature 432 (2004) 75

Science 309 (2005) 746, Science 312 (2006) 1771
Science 322 (2008) 1221, Science 334 (2011) 69
Nature 439 (2006) 695

Science 307 (2005) 1839

Nature 462 (2009) 770, Science 326 (2009) 1080

Nature 440 (2006) 1018, Science 320 (2008) 1752
PRL 97 (2006) 221102, PRL 106 (2011) 161301

PRL 101 (2008) 170402 _ o
PRL (2009) Underlined — HESS contribution
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cta

cherenkov telescope armay

Link between Physics Goals and Sources

. Cosmo. & EBL
DM dét. s IGMF et Structure
RC prod. RC prop. BHV';?:;re & indirecte E;tc::h;:rgs Formation de |de I'espace-
y (annihilation) galaxies I'Univers  |temps et LIV

SNR

Restes de Supernova

X

MC

Nuages Moléculaires

Pulsars

<

v

PWNe

Nébuleuses de Pulsar

AN

GC

Centre Galactique

AN

v

Dwarf Gal. / Glob. CI.

Gal. Naines / Amas Glob.

v

Galaxy Clusters

Amas de Galaxies

Starburst galaxies

Gal. a flambée etoiles

GRB

Sursauts Gamma

<

AGN

Noyaux Actifs de Galaxie

AN

Mesure direct des RC
chargées

v
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( cta CTA, the great leap forwards: characteristics

* Enormous improvement Point-source Sensitivity
I 1 F' - array “E" :
over current installations R0 y 59 talescope config,
on all characteristics! : 7 ot botimised yel)
g
'J>:10"2 - HESS
Performance w F
Ang. En. i
Energy Area FoV
Res Res 10"
TeV km> arcmin % ° -
0.03 0.003 12 30 4-5 -
0.3 0.1 4 13 6-8 -
3 L 2 8 7-9 oMl
30 3. 1.5 7 8-10 0 0 0 Energy (9\1/?
Improvement (relative to HESS) :
Diffuse continuum: =~ X5
Angular resolution for point sources: = X 2
FoV for surveys: = X 2
Energy resolution for lines: =~ Xx 1.5
All-sky survey; point-like emission-line sources: =~ X 30
Pointed observation of a 0.5°continuum source: =~ X5
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Differential Flux E2dN/dE (erg cm? s™)

cta

cherenkov telescope armay

CTA, the great leap forwards: sensitivity

Steady sources

Comparisons with FermiLAT, 10° =
Overlapping energy range 0 10° 60 GeV
> L
8 100
w E
T C
> L
& 101
. = H.E.S.S. - 100 hrs
5 :
s 102
Variability & short timescales § £ tat-10ys exragaiactic) CTA - 100 hrs
102 2 10 =
o =
10-4 ;::’.',Eermi-LAT E—25 G V 10'14_ 1 1 IIIIII| | - IIIIII| 1 1 IIIIII| 1 III]IIIl 1 IIIIIII| 1 1 IIIIII| 1 L L1111l
10° = e 102 10° 10* 10° 10° 107 10°
. e E = 40 GeV Photon Energy (MeV)
10° %
2 i E f— 75 Gev
10
10° ~10 years
10°
10-10
10-11 “-’r,:::‘j:::lll-ur--......u..-.. I‘:ff)l(lllllll
10_12 MOl
10 L1
10 102 10° 10* 10° 10° 107 10®° 10° 10"
Time (s)
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( Cta CTA, the great leap forwards: angular resol.

3 T L 8
$ 2
3 £
5 @
g | ok ., -SN1006
c 107 [ R o s P
k: - . E Ppt e Oy T composite
g “..>2 images e i . SR
& CTA g
L -
1‘]-2? | i i i i B
10% 107" 1 10 10°
Enerav (TeV)
HESS.

CTA, for same exposure @ HESS @ CTA
resolution resolution

~1° circle
(RX J1713-3946)

expect ~1000 detected sources
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(cta Astrophysics Sources:
Gamma Ray production

sywehrotron Lnverse Compton

ef/ © }7/

B CMB, IR, VIS

Energy flux/pecade
B2 F(E)

COSMLLE
electron
accelerators

Sywchrotron Inverse Compton
radiation upscattering

rRadio Infrared visible Light X-rays VHE gamma rays
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(cta Astrophysics Sources:
Gamma Ray production

sy nehrotron

N

Lnverse Compton

-5

7° production

B CMB, IR, VIS

Energy flux/pecade Cosmie

B F(8) proton

. accelerat
CoswiLe racors

electron
accelerators
Sy wehrotron Inverse Compton
radiation upscattering
rRadLo infrared visible Light X-rays VHE gamma rays
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Cta Galactic Sources: SNRs

. H ? .
SNRs as sources of Galactic CR? RX J171 3, hadronic model pe
— Now, have 6-7 SNR sample i 3
— Open questions on diffusive shock acceleration w | s
[aY]
* CR spectrum universality? E yo51 -
. - (@]
* Inconclusive/Current status & >
. . = - o
— e.g. Tycho, dominant hadronic = 5 0
— e.g. RX J1713, dominant leptonic contribution = ?
. . . ko] ..
* Simulations of SNR population W -
. . — = Fermi LAT (24 months) 2
— If all shine ~3000 yr at VHE — ~60 VHE shells in Galaxy! 10° +__ HESS (Aharonian et al. 2007) o
Berezhko & Voelk 2010 N
* CTA Elison el al. 2010 (n0dominaled) N
. . Zirakashvili & Ah ian 2010 (MY dominated)
— 20-55 detectable, with 7-12 resolvable (config-1) Zrakashvi & Aaronian 2010 (IC/ O mixec)
R . . P Lol Ll Ll Ll Ll 11ll
— 2x improvement in resolution — 2x resolvable SNRs 10° 10° 10° 108 107 108
« CTAwill increase sample, zoom-in on shocks, Energy [ MeV ]

allow to estimate SNR contribution to G-CR

= 10 : o
= “FTycho, hadronic model 5
g. 10° Suzaku 8_
® 10 3
o
s IS HESS Skymaps
10" o Preliminary
10 ---- Synchrotron i 2
s[ |~ IConCMB =
10°ET.... Bremsstrahlung o
........ ®©
10* — Sum 8
£ AN N N N I .‘I” .»i':’l’ P .Ili \I P N S N | .Il\"uI .O\
%0° 10° 10° 10° 1 10 10 16 16 10° 107 1010° RCW 86 RX J1713.7-3946 RX J0852.0-4622

E [eV]
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cta

cherenkov telescope armay

Galactic Sources: SNRs

* SNRs as sources of Galactic CR?
— Now, have 6-7 SNR sample

— Open questions on diffusive shock acceleration

* CR spectrum universality?
* Inconclusive/Current status
— e.g. Tycho, dominant hadronic

— e.g. RX J1713, dominant leptonic contribution

* Simulations of SNR population

— If all shine ~3000 yr at VHE — ~60 VHE shells in Galaxy!

* CTA

— 20-55 detectable, with 7-12 resolvable (config-l)
— 2x improvement in resolution — 2x resolvable SNRs

* CTAwill increase sample, zoom-in on shocks,
allow to estimate SNR contribution to G-CR

RX J1713, leptonic model
| =S
— / g 3.
= - 3143 :

» v | w\*\ ;
g 10° H\ o
2 b 1 B
= [ 4 \ }\ o
a [ \ B
= X
z | VS
U Ve
- —m— Fermi LAT (24 months) \ \ @
10 F P — e HESS (Aharonian et al. 2007) \ | L\‘J'I
C /// — — Porter et al. 2006 \ LN
7 — — Ellison et al. 2010 (IC dominated) \ ~

G Zirakashvili & Aharonian 2010 (IC dominate\j)\

! yl Ll Lol Ll Ll TR TALTI

HESS Skymaps

Preliminary

RCW 86

— 10 . 9
2 ycho, hadronic model S
€ 10 Suzaku Q.
o o
= Fermi S
L 10 o
: S
3 1 VERITAS |0
Tu =
10" o)
=
107 e Synchrotron <
s[ |~ IConCMB =
10 ---- Bremsstrahlung 8
e (
10 — Sum ) B i 8
v Vi " o

1 5 P I SN RN N A AN (S N M N N NN SR 7 A A A SN SN N v
%6 10° 10° 10° 1 1¢ 10 10 10 10° 10° 1040

E [eV]
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RX J1713.7-3946

10* 10° 10° 107 10°

CTA simulation (50h)
RXJ1713.7-3946
as seen by XMM

-

RX J0852.0-4622
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‘ cherenkov telescope armay

“Galactic” Sources:

SNRs+MCs, Pevatrons, Starbursts

SNR - MC associations:

Correlat|on with molecular materlal (and atomic

443, W44), see also Galactic

With CTA sensitivity, may be able to detect
passive clouds (only lit by CR from local “sea”

— CTA can probe the
Galactic distribution of

Starburst galaxies:

Accelerator  Cloud

Centre rldge (‘ ('

i
\ 4
e
e
WY

CR

n>>lem®

Wers>1eV/em®

CTA can probe production / diffusion of CR in
nearby Starbursts (e.g. NGC 253, M 82)

Pevatrons: very young SNRs

(at the beginning of the Sedov phase),
strongly favoured for PeV patrticle acceleration.

Acting as Pevatrons for a short time
— expect few objects in the galaxy

CTA can search for these

sources of CR at the “knee”

.-
G7.06-0.12 ".\

-23°

=
2
]
g
]
(=]

-23°30°

18h03m

Interstellar Medium

n<cm®, wer~1eV/em®

RA J2000.0 (hrs)

Cloud shock

~ Molecular
cloud _
—

Reflected shock—>> = —

Shocked cloud
material

SNR shock
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(cta Galactic Sources:

PWNe, Pulsars, & Gamma-Binaries
X-ra VHE-

* PWNe most numerous category (~30)

* Young (<10kyr),
large spin-down power, relativistic winds

* Energy dependent morphology,
larger in VHE than in X-rays,
VHE spectral softening with distance
— history of electron cooling

* CTA can reproduces these results
in 5h (vs. 50h), & to larger extension
— probe makx. size, understand dark srcs

* CTA sensitivity
— if PWNe shine for 10,000 years,
~ 200 will be detected in the Galaxy

* Production of positrons
— foreground for DM from nearby PWNe

~
x
]
°
i
®
£
)
°©
@
/=3
(7]

* Current Gamma-binaries
best explained as “periodic PWNe”

— good laboratory for examining behaviour e e HESS J1825-137
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(cta Galactic Sources:

PWNe, Pulsars, & Gamma-Binaries
X-ra

* PWNe most numerous category (~30)

* Young (<10kyr),
large spin-down power, relativistic winds

* Energy dependent morphology,
larger in VHE than in X-rays,
VHE spectral softening with distance
— history of electron cooling

* CTA can reproduces these results
in 5h (vs. 50h), & to larger extension
— probe max. size, understand dark srcL

* CTA sensitivity ><
— if PWNe shine for 10,000 years, 3.5
~ 200 will be detected in the Galaxu

c 3

—— HESS result
—— 5hours, CTA-E

* Production of positrons
— foreground for DM from nearby PWI\E 2.5

2
1.5

tr

* Current Gamma-binaries 8
best explained as “periodic PWNe” %%

— good laboratory for examining behavi o o

05 1 15 2 25 3 3
31/01/2013 CTAC Distance (deq)
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cta Galactic Sources:
PWNe, Pulsars, & Gamma-Binaries

* Pulsars, large population (117) found by Fermi

* Surprising VHE emission discovered from
Crab Pulsar by VERITAS, MAGIC
implying Power-law spectrum (no exp. cut-off)
— Pulsar magnetosphere at r>10 stellar radii
(preferred outer gap models)

— Cold ultra-relativistic wind at r>20 r| .

* CTA can reproduce these results
in 1h, and detect the spectrum up to 1 TeV

* CTAcan also study Crab Pulsar, P14+P2

the recently-discovered Crab Flares ——
. -
lD.'_" 3 ++ " .
* CTA could detect all Fermi pulsars, — 3 +T .t f-h,f-'--—_p-m

if similar spectral behaviour as Crab, . g H t _t’_ ™,

r 1 Frelimina

or _ £ 10 1
46-66% of Fermi pulsars, - \,L .|.

. o
if they follow a Broken Power Law N = =y P T Ty

W ]_D"" | == P+ Py, MAGC Seren, i ok

E - Fl+Fal MAdC lllnri:.-'l' S e L0

« CTA results will boost 9 e p b ATt ka1 %1’
. E —— (Pls Py, Formi-LAT (T Salta 0000
our understanding Tu gl || Pl Poi, VERTAS (AL, stal. 2013
. . (P4 P, Whip ple (L muad st ol . 0000
of particle acceleration —8- Matain, MAGK: S, s mork
in Pulsars e i ekt a1y
1077 3 3
ke 10 1o

Energy [ GeW ]
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Cta Galactic Sources: The Galactic Centre

* GC, complex region
— Central source (SBMB?)
— Surrounding ridge 150pc, diffuse emission tracing matter

CTA skymap simulation for GC region:

Supernova Remnant G0.9+0.1

If CRs distributed uniformly in central 200 pc,
(matter distribution from Herschel, Molinari et al 2011),
after subtraction of central source.

120€090:AXJe :SSTH

HESS J1745-290 (The Galactic Centre)

=
Y
)
5
o
c
S
—
Cc
Y
<

CTA could distinguish between

Molecular Clouds “lit-up” by a source of RCs
(exploding 10kyr previously), and

Mystory Siirce HESSIR .M electon acceleration by PWNe hidden in clouds

Emission along the Galactic Plane
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http://arxiv.org/abs/astro-ph/0603021

cta DM searches:
( in Galactic Centre or with Galactic halo

* DM annihilation
produces also gamma-rays

* Can search for signature,
over a range of mass, x-section

* Note, need to understand GC
astrophysics v. well,

CTA angular resolution essential
for p055|b|I|ty to detect GC DM

&fpmnnuumnunahmw[mmb

Lk & 4
" . H
GC, NFW (B=10) L
7 o K
wrerer  woerer
v?nul
” 134109
rray
9 (X 'y Y ey I |
liiin LA LA "’ 3
- A & 4 &
-1 EETTT Y ) Y LA W 1
- LY dkLs
‘Hii“ ThidEiaad hada
11 i AAREAARLLAL Ai &k
— ALAAAARALARLELE. L
£ ke ke & i
o, SOk ok &
125 Sl ikl ke kR A
—_— E ARk ok kR ok kAR kAR
tb; PiiakbiAbbhhhddbaad & A
4 —13 Ch kR kR kAR
- S ARk kAR kALA E Y
T E & Aodkok bk hdddiibhik Ak
O 14 it A A hohkhdddi ik n
it I CAMASAhAAMAALARAN: &
E -l"lllillllilltl
bh Rk ko ook A& A &
-15p L Sihkk Adbiad &
5 ihkd Shbhkid
hdh ALAAALL &
1% T % o § allcrwed
- 4 didh ¥ CDMS excl.
iy i i ¥ SupesCDMS
i uperCIMS
ik & KENON it
(BT i
A& Permi
~19 T ol a4 CTA
o DA
-6 =5 =4 =3 =2 =1 0 i

log g<ovafm,” 107 em’s ™ GeV™Y)

AOAQE) 1 (Tanv) dvi
—_— : BR —= - J(AQ
dE, BFar 2me Z doad
Astrophysics

Particle Physics

107" =
o) 1
@
0w i
5
E 107*# -
g .
L ]
n-h
= ;i : N

I | " %,GC PSF tail
10-15 il e - ¢| N X
10 100 1000 10000
.g. E (GeV)

CTA can detect >100-200 GeV neutralinos in 5yr/500hr
. less time needed if Sommerfeld or Astrophys. boost
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cta DM searches:
L_/ Dwarf Spheroidal Galaxies. Clusters

* About 23 D-Sph.G:

— DM dominated, mass-light ratios > 100

— “classical”, 100-1000 stars,
DM profiles (well) determined

(stellar velocity dispersion measurements)

— ultra-faint, 10s stars,
nature under debate

* Advantages

— nearby < 100 kpc — strong signal
— clean of background, limited uncertainties

* Currently, 1—2 orders of magnitude
out of reach of Fermi, VERITAS, HESS ...

* — CTA sensitivity essential for

—

:I
Mo
\*]

<Oann V> [ cm s ]
—
Q
]

1024

102

10—26 Bt

possibility of detection of DM in D-Sph.

————  Fermi combined DSG analysis (10 DSGs), 2 years

----------- Fermi combined DSG analysis, 10 years

—— Galactic Halo, 100 h, CTA array B (Ring Method)

—————— Fomax Cluster, 100 h, CTA array B P, = 1.0°
Segue 1 DSG, 100 h, CTA array B

- WIMP parameter space

Fermi dwarf spheroidal
and CTA Galactic centre
searches are
complementary

31/01/2013

CTA Conseil Scientifique IN2P3

19

¢10g!Wi= *|e 19 019IN



cta Fundamental Physics:
Q_/ Search for Lorentz Invariance Violation

* Distant AGNs or GRBs as probes, AE ¥ L

search for timing effects vs. energy Af =~

* Need large samples

Ealpl] ©

to understand / disentangle with a=1 or 2
effects from astrophysics

* Also, search possible with Pulsars

(closer but faster)

* CTA timing resolution / sensitivity

essential to test

quadratic or higher-order dependencies

Ferml LAT & GBM, GR8090510

Sl B R W R F YT A

Energy [Ge¥]

L)

Strqng limit Eac1 = &1 Epanck
on linear term
from Fermi G2 _
(LAT+GBM) §
¢ | i HH ||
L5 15
Time & imsammggmu y 10, mm:a: 50.97 UT) {3}
31/01/2013 CTA Conseil Scientifique IN2P3
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cta  Fundamental Physics:
(/ Search for Lorentz Invariance V|olat|on

. . a ERREACERRN BESEE REEA T 3 EEREs
Distant AGNs or GRBs as probes, A AE J T S, . -
imi = — r « N, x 100 d -
search for timing effects vs. energy Af é'—' I e N JHESS-like
* Need large samples & ~Fl ¢ = | ]
. . =] - 4
to understand / disentangle with aa=1 or 2 E ’TA
. @ 1000
effects from astrophysics § | !
« Also, search possible with Pulsars g % Ideal
(closer but faster) E 600
« CTA timing resolution / sensitivity = a00-
essential to test 200}
quadratic or higher-order dependencies b O R
'Pl.'ll.'} 150 200 250 300 350 400 450 500
Peak width (s)
HESS AGN PKS 2155-304 _CTA, S|mulat|on W|th
— = T F T L O T T o [T T T T v T ]
"o 4 H.E.S.S. 2-minute blns-g L 7.5-second bins
8 asf Time Lag? =R - H
L E <20s/Gyr/TeV 32 . .
g 2.55_ _E § o D . | £
o 2F = = . 2
% 150 = ‘% 20— % pH =
13 = 10} —f
T e 100 BEEEE 0= 4|0 80 'alul — 00 '150' -
H.E.S.S. arXiv:0706.0797 Time - MJD53944.0 [min] Time [min]
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cherenkov telescope armay

Fundamental Physics: Measurements of
EBL. light from 1st Stars & Galaxies

EBL, redshifted light from
1st stars & galaxies (esp. Pop. Il stars)

Direct measurement difficult due to foregrounds
(Zodiacal light, instrument heat ...)

Measurement possible with

large sample of AGNs

using spectral modification of ensemble
Need to understand overall

astrophysical spectra of the sources

Mean Free Path

CTA energy resolution (spectra) and
sensitivity (for large sample) essential

CTA could provide

measurement of evolution of EBL over time,
so measure evolution of early Universe

- PKS 2005-489 / Mrk 421 o //5/’/////////'7/4;//// 7 [_IMESS. loweneray ]
i s} I H.ESS. full dataset
Sy PKS 2155-304 i [ ] HES.S. high energy
-+~1ES 0229+200 / H 2356-309 1 1 H.E.5.S. contour
+ 1ES 1101-232 / 1ES 0347-121 p (ays+stal i)
i
w !
)
8 ] £
Z qof
- 1 = ..
L ] 4 ' 7
Galaxy counts N gl
¢ \ 1
2
. _ e
1 10 1 10

Energy [TeV]

The Gamma-Ray Horizon  Yyue + 7., =—> et

100 Mpc -

10 Mpc -

1Mpc —

100 kpc —

10 kpe =

E=ET:

3C 279

|— Mrk 42

— CenA

— M3

GC

10 GeV

Energy density {ergs cm? s

100 GeV 1TeV 10TeV  100TeV 1PeV 10PeV 100 PeV 1EeV 10EeV 100 EeV
s MKN 501, HEGRA, measured
—f—  Expected spectrum to be observed
R it d insic spectrum with 'correct EBL"
Reconstruced intrinsic spectrum with EBLx1.3
10  |[[emmeaa. Crab (MAGIC) y
A0 ...'v."?"":m
100 — e m e —
gf/— 00, . s =
B .. - =
: L ]
— - -~ . . F —
10" Observation time: 50.0 hours S [:] [I] —
E - + b log, (EE,) . 3
I AGN spectral form: dN/dE = Nux (E ) L -
— ‘\ —
.
L
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( Cta Astrophysics of AGNs

AGNSs: disk/torus, jet, particle acceleration &
gamma-ray production

Possible location for UHECR production
(radio lobes, BH itself)

Currently ~ 40 AGNs, redshift z<~0.6

CTA will expand to ~170 AGNs,

also increasing the low-sample AGN classes
(FQRQ,radio galaxies),

and increase the distance range to z~2 !
Population studies will increase understanding
of the production processes for VHE particles

' _: Narrow Line
~/ Region

Broad Line
Region

Accretion
Disk

7

Obscuring
Torus

# of sources
n
S

CTA can test

e 48 |
“unified scheme” ofw -

AGN classification

;-Ja
A
—

radiation fields
. in between
:low power,

weak external radiation fields

FSRQ
radio gal.
BL Lacs

other AGN

90°

-imulation of the CTA
extragalactic sky &
red-shift distribution

=0l LT LA LR

46
& 45 : 4
LBL:powerful, .|
substantial external _ [/~

il L 13

| II__|_L_ gl

Dol oaliag

g 12 14 16 18 20 22 =24

31/01/2013

CTA Conseil Scientifique IN2P3

23



( Cta Astrophysics of AGNs

« Timing and spectral properties, % eiae "
especially multiwavelength (MWL) observations 5 asp =
— clues on production processes ?3 af
aceleration & cooling times, § 25 :
time evolution of shocks & turbulence g & 3
* CTA has much finer timing resolution than currently = 1“?;_ =
+ Correlations with X-rays, radio ? . . .-
“Orphan flares” ? I B
— information on the nature e i
of the production Variability timescale, ~200s,... ~1% RgC
* CTA angular resolution, for nearby radiogalaxies Causality » R < cyard,
- emission region very small, &
CTA should be able to resolve Cen A g y

bulk motion with I > 50

fFerml counts map

-4000 g
-41700' g
4200’
4300’}

-44°00' ]

Declination (J2000)

L B Fermi PSF at 10 GeV
CTA PSF at 100 GeV (=2 images)
CTA PSF at 300 GeV (=10 images)

-4500 |
-46°00'§
-47°00' ;
-48°00 L L | . i
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Cta Conclusions

CTA:

* Huge science potential (for a moderate price)

* Offers an attractive mix of discovery potential &
a wealth of “guaranteed” good physics

— Astrophysics of several categories of sources
needed to understand evolution of our Galaxy & Universe

— Fundamental physics discovery potential
(Dark Matter, LIV, ALPs, EBL, IGMF, Cosmology ...),
strongly intertwined with Astrophysics

* CTA s almost production ready,
no major technical problems

* Strong international support
(scientists & funding agencies)

... a hew project in Astroparticle Physics
* CTA will considerably advance knowledge n
— cosmic accelerators
— high-energy astrophysics
— fundamental physics
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