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Cta cherenkov SCience With CTA
array Energy frontier of Astrophysics

——— D
Origin of CR  Cosmic Accelerators Super Massive Dark Matter
UHECR Blackhole

B Origin of Cosmic Rays (Cosmic Accelerators) Extragalactic

m High Energy Phenomena around Blackholes
B Gamma Rays from Dark Matter Annihilation
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Read this document!!

=t 211 pages, >500 authors

It will invite you to support this project,
and then to work on that!!

arXiv:1709.07997
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telescope

= __ all sky observatory

Roque de los Muchachos Observatory Paranal. Chile
La Palma, Spain ’
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array Sensitivity x3, Angular Resolution x2
— Energy Range 20GeV~200TeV

cherenkov G TAN=LST Array
cta
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B CTA-LST array contributes to the sensitivity in low energies

B >20GeV Threshold Energy

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

B X10000 sensitivity for GRBs and AGN flares than Fermi

B First observation of GRBs from ground
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telescope TWO Sites Were Chosen
™ induly 2015 (reported in Science)
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19 Sept 2016
IAC-CTA agreement signed

® Under Negotiation @ Back-up Sites ‘
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mee CTA North

Observatorio del Roque de los Muchachos

array




cecore  FIrst stone ceremony

array

™ _ Signing ceremony for 4xLST

S — .
These imdude the study of the odgin of cosmic roys
3 of the Universe
natere of matter oad
rd Model, searching for
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14. Apr 2016 4 LST Signing Cermony, Prof. Rebolo, Secretary of Stat C. Bella, Vice Minister Tomioka, Prof. Kajita




woe GCTA South

ESO site Chile Paranal
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CTA-South hosting agreement signatures ‘ Cta

December 2018

Three agreements signed in December 2018 in Santiago de Chile

ESO - CTAO

CTAO — CONICYT




CTA-LST Project: big International Effort
BR(Brazil), DE(Germany), ES(Spain), FR(France), IN(India), IT(ltaly),

Focal Plane Instr. g HR(Croatia), JP(Japan), PL(Poland), SE(Sweden)
Electronics (JP/IT/ES/FR) ‘

Camera body (ES)

Camera Supporting
Structure (FR/IT) Mirror (JP)

Interface Plate(JP/BR)
Actuator (JP)
CMOS-Cam (JP)

Camera Access : Star Guider (JP/SE)
Tower (ES/DE) 2 7 2 Calibration Box (IN/IT)
N\ " Cabling (DE/FR)

Flywheel, UPS (JP) o
Computers, network (JP)

INFRA (ES) Structure (DE/ES)

Access Tower (DE/ES)
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Drive (ES/FR/DE)
Bogie (ES/DE/IT)
Rail (ES/DE)
Foundation (ES)




| Steering
Committee:

DE: T. Schweizer
ES: M. Martinez (chair) IT: N. Giglietto
FR: J.'pn L‘.‘

JP: H. Kubo

Ex Officio: M. Teshima
Ex Officio: ). Cortina

Version 7.10

IAC: M. Vazquez Acosta Ex Officio: D. Mazin

Interfaces and
Integration

7

LST EXECUTIVE BOARD r—— LST Project Office |
J. M. Miranda \
I . Principal Investigators:
SVStems Engineer: M. Teshima / J. Cortina
prototype O. Ballester Project Manager:
only 1 D. Mazin
Telescope Manager: / Deputy: NN
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Software System Integration Electronics systems SiPM
Crd.: ). Cortina Crd.: A. Moralejo Crd: T. Schweizer Crd. K. Noda Crd.: 0. Blanch Crd.: H. Kubo Crd.: A. Fiasson Crd.: R. Rando
'Dep.l.ﬂann Dep. R. Lopez Coto | | Dep. H. Wetteskind Dep.: M. Teshima Deputy: C. Delgado | | Dep.: R. Paoletti
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LST Sub-Consortium: 200 scientists, 50 FTEs ~'3.5"MEuro equiv.
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LST1 Inaugurated
on 10 October 2018
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Cta gggecg';w Tlme Ilne fOI" CTA
™ _and CTA-LSTs

2022 4EDLST7 L 1 5ERX

Project Phases ‘

Pre-Construction Pre-Production Production
Current Phase 2019-2021 2021-2025
: <@ <é <@ @ 'roduction @ @< @
| 5 on Site
Current Phase | LST-North LST-South

Pre-Construction

:;_uEE: CTA Offices Open = ERIC
a[ o in Bologna Established
Infrastructure
: Design Phase :

Q12017 L Q3 2017 L Q12018 . Q32018 L Q12019 L] Q3 2019 . Q12020 ]

Financial LST 1 Prototype
Threshold Completed on
Reached North Site




( cta “*YCTA-N INFRA in Phase 1

WEATHER
\ / STATION 1
~ S E 217471m
MST 3 N 3185112m

Phase 1 Schedule:

Detailed Design 2018 Q2-Q3
Start the Construction 2019 Q2
Telescope installation 2020 Q2




«io @V SKY map

we can improve very much

array

Try TevCat 2.0 Beta!
Table Control  Map Control  Tools

®PWN, Extended TeV Halo
® starburst

® HBL, IBL, GRB, FSRQ, LBL,
AGN (unknown type), FRI, Blazar
® Globular Cluster, Star Forming
Region, Massive Star Cluster, BIN,

uQuasar, Cat. Var., BL Lac (class
unclear), WR

© shell, SNR/Molec. Cloud,
Composite SNR, Superbubble

©DARK, UNID, Other
® XRB, Gamma BIN, Binary, PSR

Export Black Export White

Fermi-LAT Observation




‘ (‘_ta sz Why do we need

™ CTA South / LST South?

* Increase Number of sources

Detailed study of galactic objects
e Pulsars, PWNe, SNRs, Detailed study of Specific SNRs
 Dwarf Spheroidal Galaxies for D.M. indirect search

Doubling Sky and deep Universe (AGNs z<2, GRBs z<4)
* AGNs, AGN Flares, GRBs

Enhance Quality and Find New phenomena
 G.C.and G.C. Halo
e Our G.C. is the closest S.M.B.H.
e Should be studied in detail, Spectrum, Time variation, Flares etc.
e Dark Matter Halo
e LST+MST array in South, and L.Z.A. observation from North (better Energy res.)
* PeVatron, Fermi-bubble
e Ultra High Energy galactic Cosmic Rays
* Galactic diffuse
* Cosmic Ray propagation




e Why do we need
Cta ™ _ CTA South/LST South?

* Multi Messenger Astronomy with PeV neutrinos
* Ice Cube Source, high z (TXS 0506; z=0.336)
« =» Low threshold is essential. Better coincidence with lceCube Neutrino Event
* =>» larger latitude coverage, wider time coverage, doubling discovery chance

* Multi Messenger Astronomy with Gravitational Wave detectors
* H.E. Gamma Ray emission from remnants?
 =>» low threshold is essential, =2 larger sky coverage

» Specific nearby sources in South
 Cen A, (M87) --- Hadronic source? UHECRs, Jets (Fermi-Bubble structure?)
 LMC, SMC (extragalactic PWNe, SNRs, cosmic ray density)
e Detailed studies of close SNRs, 1ES1713, Vela Jr.
 Fermi Bubble

* LST South will have a lot of potential for new
discoveries!! We also have good scientists and
engineers to make it possible.



iescope  TOWard the discovery of Dark Matter
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array Complementarity of different approaches
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Cld

Dark Matter Search

Sensitive M,: 200GeV - 10TeV

Low-energy photons
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CTA gives the stringent upper limit.

Stefan Funk 2015



E2F(E) [erg cm~2 s71]

E2F(E) [erg cm~2 s71]

ceescore. 1IC170922A / TXS 0506+056

array UHECR Sources / Neutrinos may come from distant sources

original GCN Notice Fri 22 Sep 17 2055:13 UT 10
refined best-fit direction IC170922A

Ice Cube Observation (~300TeV)

Nt

= |C170922A 50% - area: 0.15 square degrees
w— |C170922A 90% - area: 0.97 square degrees
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Cta eeone. GRBs: good targets for CTA-LSTs
™ ___ Study the newborn baby black holes

CTA Simulation
Progenitor “ (Template GRBO08091 6C)

(massive star)

4 ,"
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C a cherenkov MAGIC Observed GRB190114C
ay - With >20 sigma above 300GeV

Source distance z=0.42

[ Previous | Next ]

First time detection of a GRB at sub-TeV
energies; MAGIC detects the GRB 190114C

ATel #12390; Razmik Mirzoyan on behalf of the MAGIC Collaboration
on 15 Jan 2019; 01:03 UT
Credential Certification: Razmik Mirzoyan (Razmik.Mirzoyan@mpp.mpg.de)

Subjects: Gamma Ray, >GeV, TeV, VHE, Request for Observations, Gamma-Ray Burst

Referred to by ATel #: 12395

The MAGIC telescopes performed a rapid follow-up observation of GRB 190114C
(Gropp et al., GCN 23688; Tyurina et al., GCN 23690, de Ugarte Postigo et al., GCN
23692, Lipunov et al. GCN 23693, Selsing et al. GCN 23695). This observation was
triggered by the Swift-BAT alert; we started observing at about 50s after Swift TO:
20:57:03.19. The MAGIC real-time analysis shows a significance >20 sigma in the

Related

12395 GRB 190114C: Search

for high-energy
neutrinos with IceCube

12390 First time detection of a

GRB at sub-TeV
energies; MAGIC detects
the GRB 190114C

first 20 min of observations (starting at TO+50s) for energies >300GeV. The relatively

high detection threshold is due to the large zenith angle of observations (>60
degrees) and the presence of partial Moon. Given the brightness of the event,
MAGIC will continue the observation of GRB 190114C until it is observable tonight
and also in the next days. We strongly encourage follow-up observations by other
instruments. The MAGIC contact persons for these observations are R. Mirzoyan
(Razmik.Mirzoyan@mpp.mpg.de) and K. Noda (nodak@icrr.u-tokyo.ac.jp). MAGIC is
a system of two 17m-diameter Imaging Atmospheric Cherenkov Telescopes located
at the Observatory Roque de los Muchachos on the Canary island La Palma, Spain,
and designed to perform gamma-ray astronomy in the energy range from 50 GeV to
greater than 50 TeV.

DEC [degq]

-26

-27

-28

3.7 3.65

3.6 3.55
RA[h]



((‘_ta ~noBudget for All Sky CTA-LSTs
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( cta = summary

* The prototype LST1 was successfully constructed. LST1 was
awarded with the prize “Technology of 21 Century” in Spain
in February 20109.

* We continue the construction LST2-4 with excellent young
scientists, engineers and students.

e Operation of telescopes

e 2019: Commissioning of LST1
e 2020-2021: Engineering run of LST1
e 2022: Commissioning of LST1-4 stereo system

* Launch the extention project LST South (LST5-8) in
2022-2026

 We need new partners,,,,,,




