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Cta e, LSt two years we suffered very much from Nature
telescope
~—— Our status: Oh, my God!!

Robert Koch-|

& COVID-19 Canarias Landkreise

- Covid-19

COVID-19-Fille

COVID-19-Fille/Tag nach Erkre ledatum (siehe Erlsuterung)
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+ Volcano Eru pthn (19.Sep-14.Dec) , Erupciones histéricas en La Palma

MAGIC, CTA, ORM # |Erupcion |Ano Dias erupcion

(2200m a.s.) 2okm E'i’;gm" ot Cumbre 1 nombre:? 2021 857

(600m a.s.l) 2|Teneguia 1971 24

e 3|San Juan 1949 47

4|Charco 1712 56

5(San Antonio | 1667/1678 66

6| Tigalate 1646 82

7|Tehuya 1585 84

8|Tacande 1430/1440 ?

We are very sorry for the local people who evacuated
from their living places and lost heir properties.
Fortunately the ORM is located 20km from the volcano,
so far there is no damage to MAGIC and CTA LST.

Copernicus
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e LST1 commissioning
500hrs of Scientific Observation
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array

( cta i< Evolution of the Istchain (standard source-

current status (~ next release v0.8.0)
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independent) analysis, test on Crab Nebula

v0.6.3 (OCt 14 2020)
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« 2020 Nov 20, Crab (t.+= 3.5 h), ZD<30 deg, source-independent analysis, no intensity cut,
gammaness = 0.5 (adjusted for same background rate in all analyses )

» Current Istchain (with all improvements inclusing disp_norm): 1.6 x larger excess (w.r.t. v0.6) for

the same background level




(cta &= source-dependent Analysis

» A further improvement in performance can be achieved, for
point-like sources, with the “source-dependent analysis”

* The known position of the source can be used in the
reconstruction to get a better handle on the impact parameter
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cherenkov
telescope
array

(cta

 |fthe problem is the low S/B
ratio + background

systematics, using a stronger
source would help

« BL Lac Aug’21 flare, teff = 1.8
h, 2-3 times higher S/B in the
low intensity bin

 Data is taken on a lower-NSB
field, and 6 months apart from
Crab’s

* Very good width agreement,
gammaness also better (note

that still S/B is just 2-3% in
this intensity range!)
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(¢ta = Crab Nebula and Pulsar

Crab theta2 by Abelardo Crab Nebula by Seiya Nozaki
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Crab LST-MAGIC joint analysis by Yoshiki Ohotani Crab Pulsar by Ruben
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( cta = Galactic Center
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with MAGIC+LST1 stereo by Yoshiki Ohtani

The joint observations were performed not only the Crab Nebula, but also other interesting
sources such as Galactic Center

The Galactic Center is not only scientifically interesting region, containing SMBH SgrA*, SNRs, DM,
etc., but also a stable source in VHE region, which could be used for calibration

The application of the combined analysis pipeline to the data shows that the Galactic Center has
been clearly detected with 15.6c¢ in 10.3 hours observation time

Signal from the Galactic Center SMBH Sgr A*
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Cld

cherenkov
telescope
array

SED measured down to 20GeV

—— Crab (MAGIC, JHEAp 2015)
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«o  BL Lac Flare observed
with LST1 by Seiya Nozaki
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cta = (Gamma Ray Horizon
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MAGIC Highlight,

Gamma Ray Burst GRB190114C

Historical achievement
 First Detection of the GRB from ground.
d ~100 Crab flux in the first minutes.
O TeV bump has a similar energetics
with KeV-GeV bump
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MAGIC Highlights
'Other GRB observatlons with MAGIC

GRB 1608218B GRB 201015A GRB 201216C
Short GRB under moon Long GRB in Dark Long GRB in Dark

E > 600GeV

Z=0.162 Z=0.426 Z=1.10

3.1 o (PostTrial) 3.5 o (PostTrial) 60 (PostTrial)

Published in APJ 2021 Published, ICRC 2021_797 Published, ICRC 2021_788

Y. Suda et al. S. Fukami et al.

TS value map |

TS value map

Preliminary

GRB160821b(XRT) Preliminary

Preliminary
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MAGIC Highlight:

Discovery of Geminga Pulsar at VHE

. aivvainn veribella
Sum-Trigger performance paper PhD thesis defense (Sep14, 2021)

F. Dazzi, T. Schweizer, G. Ceribella, et al, v A

IEEE Transactions on Nuclear Science, vol. 68, no. 7, pp.
1473-1486, July 2021, doi: 10.1109/TNS.2021.3079262

And Ceribella’s PhD thesis

Discovery of Geminga pulsar at VHE
15 GeV 75 GeV
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MWL Observation of M87

EHT collaboration, K.Asano, D.Mazin et al.
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QC of PMT clusters
at IAC Tenerife, T.Saito et al.

Camera production
at Arquimea, Madrid
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= Development of SiPM camera,
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« 2016-2018 LST1 was constructed
« 2018-2021 LST1 in commissioning phase
« 2022-2024 LST2-4 will be constructed, and we need to take care operation and maintenance of LSTs
LST1 can be defined in Science-Engineering Phase after commissioning
. 2022 CTAO ERIC will be founded
« 2026-2027 The final Acceptance of LST1-LST4 and IKC process
« 2023-2025 LST5-8 construction?
2020 | 2021 [ 2022 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 2030
CTAO gGmbH (Heidelberg)
Organization
CTAO ERIC (European Research Infrastructure Consortium)
Alpha Config 2020 | 2021 | 2022 | 2023 | 2024 2025 | 2026 | 2027 | 2028 2029 2030
Comissioning and Operation of LST1
LST North Operation as 4 LST Array
CDR Deployment of LST2-4
MST North Design and Finance INFRA | Construction of 9MSTs Observatory Operation
Array config, Finance Construction and Deplyment of 14 MSTs
CTA South d CDR INFRA
an Construction and Deployment of 37 SSTs
Extension 2020 2021 | 2022 2023 | 2024 | 2025 2026 | 2027 | 2028 2029 2030
LST South Finance / CDR Construction of 4 LSTs ??? Operation ???




(Cta & Next 3 - 4 years

* Soon we will become very busy
e 2022-2025 Construction of LST2-4
e 2022-2025 Science and Engineering run with LST1
e 2022-2025 Steps of acceptance process of LST1

e 2022-2026 INFRA-TECH, R&D for LST south, prototyping and
funding

e 2023-2025 Construction of the LST5-8 ??7?

e After 3-4 years
e 2025-2026 Commissioning of the four LST Array
e 2026-2027 Acceptance and IKC process of the four LST Array



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

17h

Cosrﬁ'iCnRay Origin Super Massive Dark Matter Search (Discovery)

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

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

Super Nova Remnants Binaries

CTA will observe more than 1000 sources.




—— Multi-messenger and
cta =% Multi-wavelength Astrophysics
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(cta = Summary

e LST1 commissioning =» Science and Engineering operation
e LST1 Mono Sensitivity is close to MAGIC in factor two

* LST1+MAGIC joint observation shows high quality data.
* |In 2022 (Cycle-17), we expect 500hrs of joint observation

* 20GeV Threshold Energy is confirmed in BL Lac flare observation
* 10 sources are detected with LST1
* Now we are recovering from the volcano eruption

e LST2-4 construction is ready

* Construction License from the local government acquired in December 2021
* Tendering of the Civil work is on-going.

e LST5-8 construction is on Discussion
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Thank you very much

f‘_.,.l WA ¥
r’F . =
s g e = — — o

I?



cherenkov
c a telescope
array



