i B T oS -

1—’/>ré9|5|on ngh N
E/n ér/'g ' ASt rOp h yS LC\S |Chexle Doro
. / Unl\)\}rsny of Padova an€CTAO

‘j * Project Science Office
michéle.doro@unipd. it

| .:/
senger anerglgi with ESp / s

/

= -/ | .,
;ﬁ? - X | !

5, o5 ' 3 7
o ikl
Rl ST 4

oy 1:\‘
Tav oy
" -\-1
v 8
)
-
dw
[ 4
AN

.- “ Nordlc Baltic Astrono,’f_,"'f'»_,‘"'f“j‘f"'

T | May 2. 29 2026


mailto:michele.doro@unipd.it




Non thermal Universe
Gamma rays trace particle acceleration in space
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Non thermal Universe CTAD

Gamma rays trace particle acceleration in space
- Happening in many places

“*e‘ S S A = Galactic targets
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High Energy CTAO

Radiation
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Incoming gamma ray
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CTAD

High Energy
Radiation

1TeV
proton

Galbraith & Jelley, 1st telescope, 1953
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/R Hinton JA, Hofmann W. 2009.
Annu. Rev. Astron. Astrophys. 47:523—-65
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@ Elinalind

I * EGAL coordinator = =
and MWL coordinator

* Pl program of target
of opportunity
program on flaring

| blazars started in
Cycle 1 and lasted
all of 17 Cycles




Always a Finnish instrument

! Elina Lindfors

So long experience
she is pictured in
Tuorla museum!

@ Elina Lindfors
* EGAL coordinator
and MWL coordinator

* Pl program of target
of opportunity
program on flaring

| blazars started in
Cycle 1 and lasted

all of 17 Cycles




C u rre nt I AC TS IAC.T Year  Nr. tels & diameter . .Locat,ion
H.E.S.S. 2003 4x12 m+1x28 m  Gambserg, Namibia

_ . = MAGIC 2004 2x17 m La Palma, Spain
KV 7 LI VERITAS | 2007 4x12 m Arizona, USA
e e"“jj‘_j. ST =
*:,,k:l ‘2 ~ Table 1: Current major operating ground-based Cherenkov telescopes. Given

are the starting year, the array multiplicity and dish diameter in the latest con-

MD NIMA742 (2014) 99-106
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CTADO
Incoming IACT arrays
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The Cherenkov Telescope Array Observatory
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Paranal Observatory PAll Cherenkov Telescope Array Observatory

Infrastructure
Center)
since T“ Jan 2025

Cherenkov Telescope Array Observatory
i CTAO — the World’s Most Powerful Ground-Based Gamma-Ray Observatory

European
Southern
Observatory

Funded by9 EU
member states,
Switzerland, ESQ"
and Japan

Au St r al I a B r' a Z I I observatory for very high-energy gamma-ray astronomy. It will consist of two arrays of telescopes, a southern-
] hemisphere array at ESO’s Paranal Observatory and a northern array on the island of La Palma, Spain. Cherenkov TeleSCOpe Array
Gamma rays are emitted by some of the most extreme and powerful objects in the Universe, such as Observatory (CTAO)

supermassive black holes and supernovae. It will be the first “open” gamma-ray observatory: its data and
and USA are in https://www.eso.org/public/teles-instr/paranal-observatory/ctao/
negotiation)

Headquarter. Bologna INAFarea
Science Data Management CenteDESY Zeuthen

E
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https://www.eso.org/public/teles-instr/paranal-observatory/ctao/
https://www.eso.org/public/teles-instr/paranal-observatory/ctao/
https://www.eso.org/public/teles-instr/paranal-observatory/ctao/
https://www.eso.org/public/teles-instr/paranal-observatory/ctao/
https://www.eso.org/public/teles-instr/paranal-observatory/ctao/

CTA Science Consortium (TBD)

Science Collaboration Board of Institutes
Steering Committee (SCZ} Representatives (BIR)

Chair & Deputy Chair

Science Executive
Commiittee (SEC)

Chair & Deputy Chair

CORE TEAM
MEMBERS

KSP Team #2

KSP Team #1

KSP Team #X A only Contributing
i Parties researcher

Chair PI Chair PI . > " Chair PI

FET (ST T

A # proportional to

Built around KSPs, but can have wider scope construction share
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Telescopes currently operating or under construction c _I Ao

Here you see ESO's telescopes and telescopes hosted at ESO’s sites. Those with marked with a * are currently under construction.

Atacama Large - ;-—-%
Millimeter/submillimeter Array Atacama Pathfinder Experiment X

(ALMA) (APEX) Auxiliary Telescopes (ATs) BlackGEM

spectral name | frequency energy per typical angular ESO instrument

il photon resolution
Cherenkov Telescope Array (CTA)*  Danish 1.54-metre 1

\ \, mm Radio 300 GHz 0.0012 eV ~0.01-1 arcsec ALMA
. \
“ IR 10000 GHz 0.042 eV ~0.005-0.05 arcsec VLT / ELT
g "1
visible 600000 GHz 25¢eV ~0.005-0.02 arcsec VLT /ELT

‘ _ \:“_"..'3 ‘ st 2.4E17 GHz 1E12eV=1TeV ~1-5arcmin CTAO

ESO 1.52-metre telescope ESO 3.6-metre telesce

-




, See more:
https://www.ctao.org/emission-
to-discovery/telescopes/ist/

CTAO

K : A
sub-TeV multi-TeV
23 m diameter 12 m diameter 4.3 & 1.8 m diameter
370 m? effective area 90 m? effective area 6 m? effective area
28 m focal length 16 m focal length 2.2 m focal length
4.5° field of view 8° field of view 9.6° field of view

Large-Sized
Telescope

‘Medium-Sized

Telescope
9 North .
14 South - Small-Sized
= N Telescope
207 / 37 South
ey 325 4 :
%%"aﬁ "/
LT AL NI\ 7 LAY
AN .
P Aﬁ%t g : P -




Beta Configuration approved CTAD

One observatory: two arrays. North (ORM), South (ESO Paranal)

CTAO Northern Array
4 LSTs
9 MST

CTAO Southern Array
14 MSTs ok
37 MSTs
2 LSTs

eeeeeeeeee



CTAGNorth

December 2024

A

o I

1 LSTs operational

since 8y
https://Ist.lac.es/collabo

ration/publications

+3 LSTs under
completion

+9 MSTs to arrive!

+ operational
building, central
calibration facilities,
etc.
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https://lst.iac.es/collaboration/publications
https://lst.iac.es/collaboration/publications

Vulcano Llullaillaco
6739 m, 190 km east

g B o

S Cerro'Armazones:
E-ELT

- ————

Cerro Paranal
Very Large Telescope

Construction facility

5 SSTs and 2 MSTs
will be shipped and
installed in 2026/2027
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Phased scientific exploitation (in prep) ©GTAO

2025 2027 2030

CONSTRUCTION PHASE

OPERATION PHASE

Notes: Science Verification (possibly open) KSP+Open Time Open
A In discussion

A Not to scale

ESO:
10% North
10% South

40%
KSP Time

20% HGT

20% HGT

ESO in the north!

37%
Open Time

77%
Open Time

Legend

CP = contributing parties
Any = CP+ non CP

Host = host countries ) N )
KSP = Key Science Projects Danish, Finnish, Swedish astronomers
Open = proposal-based

HGT = Host Granted Time (ESO, Spain

DDT = Director Discr. Time

will apply through ESO 10%+10% + any



OpenObservatory CTADO

https://vodf.readthedocs.io/

T U CTAO has defineddata format(DL3) compliant withj VODF
Current generation: .

VODF and subscribed by HE, VHE + nu COMMUNIYl  Very-nigh-energy open data format
U CTAGcienceanalysis tooldvased ongammapy

operated as experiments: [Www.gammapy.ord htips:/igammapy.org/
A Proprietary data MINIMIZE EFFORT FOR ESO COMMUNITIES
format /y’ﬂ' Pt becpli el

A Private data access
A Limited guest
observation program

< 1y proprietary period for the Pl
> 1y open public shared via CTAO Science Data Portal

MAGIC [+ 11

Science Data Challengm Q4 2026
Fully open and blind
Get external acquainted with CTAO data
Award!
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Performance and context: sensitivity ©T/AO

Flux sensitivity Transient sensitivity
1 r 1 |||||I 1 1 1 Illlll 1 L} 1 lllllI 1 1 1 llllll 1 :: . = 25 GeV
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- Differential flux sensitviy (S0h) | Sl Unbeaten transient sensitivity!
102 107" 1 10 102 Orders of magnitudes more sensitive

Reconstructed Gamma-ray Energy ER (TeV)

for duration below 10h

Complements FermLAT (LE) and LHAASO (HE) Cons: field of view of <10deg
10x sensitivity than prev. generation
More sensitive instrument between 0-BO TeV

Too o o
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Not only sensitivity CTAO

Angular Resolution

Angular Resolution (°)
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VHE gammaay science CTAO

Theme | Theme I Theme Il

See backup material for more detailed list P Andreani

27



