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Science of CTA-LST is very wide
LST will cover S.M.B.H., Dark Matter, AGNs, GRBs

Cosmic Ray Origin Super Massive I'Y)

Black Holes
B Origin of Cosmic Rays (Big accelerators) Extragalactic Sources

m Black Hole and S.M.B.H.
B Dark Matter Search

N Se

> 220 high éhei‘gy s_ources are discovered.
CTA will observe more than 1000 sources.

Super Nova Remnants Binaries




Sensitivity x10,

(cta &= Angular Resolution x2

E2 x Flux Sensitivity (erg cm?s™)

Energy Range 20GeV~200TeV

10’

T
L 1

I//’/,
1 0.4 *®,

107"
10°°

10°®

107

1072 10°

10°°

10°

107"

10—13 I

www.cta-observatory.org/science/cta-performance/ (prod3b-v1)

Differential Flux E2dN/dE (erg cm™?s)

distant AGNs o«‘*

B Differential flux sensitivity 1013
1 IIIIIII| 1 IIIIIII| 1 IIIIIII] 1 IIlIIIII 1

10-12

1072 107" 1 10 10?
Energy EH (TeV)

LST sub consortium focuses on the CTA-LST Array on La Palma

The CTA-LST array has a good sensitivity from 20 GeV to 1000 GeV

Distant AGNs up to z = 2, and GRBs up to z = 4 are observable

X10000 sensitivity for GRBs and AGN flares than Fermi

The fast rotation (20 sec) offers the observation of prompt emission of GRBs
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Figure 1.3 — Predictions for the number of blazars on the sky in the GeV-TeV domain. Left: Source counts ver-
sus peak synchrotron flux. The upper panel shows predictions by [8] together with the current and envisioned
sensitivity limits of IACTs. The lower panel shows detected AGN with current instruments. Right: Expected
source counts as a function of the integral gamma-ray flux above 100 GeV, from [9].

L) L) L) L) Ll LI} 'l L) L L) L) Ll LI} " L) :
1 All blazars 3
BEEE BL Lacs )
N - - FSRQs i
- Unabsorbed 3
- —— Absorbed -
I I o ]
Lcta : | Vo
E extragalactic ~current 3
[ survey ' I IACT g
" sensitivity ! I sensitivity 1
" limit I I limit T

L L l Il L 'l ll ll L L 'l L 'l Ll ll - L

0—12 1 0—11 1 0—10



cherenkov

( cta - High-Res light curve for AGN Flares
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Figure 1.7 — Probing ultra-fast variability in the inner jet of an active galaxy: simulated CTA light curve for
the 2006 flare of PKS 2155—304 (see [26] for details). Such observations provide access to timescales much
shorter than the light-crossing time of the supermassive black hole.



Cta wreniov CT A Phase | and the enhancement
L./ ~ _ inCTA CB and BP

CTA CTA
COST Book 2020 Construction Enhancement

Northern Array Number of LSTs

Number of MSTs 10
Southern Array Number of LSTs @
Number of MSTs 10

Number of SSTs

Priorities
i Baseline Threshold
I Business Plan 2016 I Site Telescope . Beyond
Number Scenario
Threshold
LST 4 4
CTA-South MST 25 15
SST 70 50
LST 4 4

CTA-North

MST 15 5 +5




Picture from LST meeting, 2018
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LST statistics

Scientist +
Members Students Authors

Bulgaria 5 5 5

Brazil 4 3 3

Spain 75 38 47

France 34 14 14|

Croatia 1 1 ")

Germany 36 29 29|+

India 3 3 3

Italy 39 34 35

Japan 60 56 56

Poland 2

Switzerland 9 9 9 MiSSion 1 .

Total 278 204 214| Four LSTs at

Ny {\ n:; }’

~80 FTE per year @ : |

Brazil
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cta == CTA-LST Project
— LSTI1 is Inaugurated on 10 October 2018

B 2017-2018 LST1 (15MEur)
B 2020-2023 LST2-4 (45MEur)
B Budget are almost secured

: In Feb 201 9 LST'I |s awarded WIth 21 st Cent. Techlogy 201 9
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Mirrors: JP

Actuators: JP, CH
CMOS: JP

Interface plates: JP, DE, BR
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LST-1 Large Size Telescope

Tension cables: IT

Camera Support
Structure: FR

Rail: DE

Camera electronics: JP, IT, ES
Camera mechanics: ES
Camera safety: FR

e

== ..-..-
s
=

et [B

Camera Access Tower: DE, ES

FlyWheels (2x300kW)
energy storage and UPS: JP
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™ Crab Nebula and Pulsar

2hrs of Crab observation in Nov. 2019

cty == Commissioning of LST1
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16hrs of Crab Pulsar Observation,
January/February 2020

Threshold energy is estimated as 40-50GeV 4400
Confirmed the accurate time stamp

4300

Events

4200

Extragalactic Sources
Mrk421, Mrk501, TES1959 I

4100
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Pulsar phase [¢]

In three years, we will get an Instrument with a 10-20 times better sensitivity !!
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CTA North Phase | Installation Plan
LST1-4 location
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X Y
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X Y
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Sup. vallada (estado definitivo) 2.569,60| 3.032,37| 3.032, 1.895, v///////////
i 1.934,54| 1.941, 2.038,99| 1.045,60|
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2021-2023

LST Timeline

* Deployment of 3 more LSTs, and 5 MSTs in CTA North
e Study the Advanced Design and Prototyping, and create budgets for LST South

2024-

* Operation of CTA North will start
e Construction of LST South (by Switzerland, Japan, Italy-INAF, Germany-MPP,,,)

2020 | 2021 | 2022 | 2023 2024 | 2025 | 2026 | 2027 | 2028
Comissioning and Operation of LST1
LST North CTA North starts the operation with 4 LSTs and 5 MSTs
CDR Deployment of LST2-4 =
MST North Design and Finance | Construction of 5/MSTs
2020 2021 | 2022 | 2023 2024 2025 2026 2027 2028
LST South Advanced Design and Proto / Finance / CDR Construction of 4LSTs Operation
2020 | 2021 2022 | 2023 | 2024 2025 2026 | 2027 2028
. CTAO gGmbH
Organization -
| CTAO ERIC (European Research Infrastructure Consortium)
2020 | 2021 | 2022 2023 | 2024 2025 2026 | 2027 2028
Construction and Deplyment of 15 MSTs Operation of 15 MISTs
CTA South Design and Finance INFRA
Construction and Deployment of 50 SSTs Operation of 50 SSTs
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—— Expand Gamma Ray Horizon with LSTs
Cta eesore - Zmax = 1.0 @ Zmax = 3.0
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Two Nature Papers 21. Nov. 2019
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TeV-GRB 190114C observation with MAGIC
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Cta cherenkov GRBs: good targets for CTA-LSTs
( — Study the newborn baby black holes

CTA Simulation
Progenitor (Template GRBO08091 6C)

(massive star)
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cta @ 1C170922A / TXS 0506+056
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Dark Matter Search

Sensitive M,: 200GeV - 10TeV
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CTA gives the stringent upper limit.
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—— Multi-messenger and _
cta =% Multi-wavelength Astrophysics

Wave
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'5 = = =_— 8isw ions

324 optical s

Astrophysics

IceCube Array
sirings inclucing & DeepCore strings
B optical
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(precursor to IceCube)
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