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LST1 23mφ
MAGIC1 17mφ

MAGIC2 17mφLST2

LST3 LST4

Masahiro Teshima for the CTA-Japan

4 LSTs will be fully operation in 2024



CTA／MAGIC共同利用プロジェクト
プロジェクト 研究代表者 研究費 旅費 計
CTA 計画 ⼿嶋政廣 700 1140 1840

CTA Japan 物理研究 井岡邦仁 0 240 240

CTA ⼤⼝径望遠鏡の焦点⾯検出器開発 ⼭本常夏 200 600 800

CTA ⼤⼝径望遠鏡初号機カメラのコミッショニング 窪 秀利 0 713 713

CTA ⼤⼝径望遠鏡初号機の設置建設と初期運⽤ D. Mazin 0 600 600

CTA 北データセンターの構築・初期運⽤ D. Hadasch 0 380 380

CTA ⼩⼝径望遠鏡⽤カメラの開発 ⽥島宏康 333 95 428

CTA モンテカルロシミュレーション ⼤⽯理⼦ 0 190 190

活動銀河核における超⾼エネルギーガンマ線放射 ⻄嶋恭司 0 600 600

MAGIC望遠鏡を⽤いた⾼エネルギーガンマ線天⽂学 窪秀利 0 475 475

CTA ⼤⼝径望遠鏡のためのSiPMモジュール開発 齋藤隆之 0 600 600

Development of the CTA/LST Telescope CS co I. Vovk 0 600 600

CTA ⼤⼝径望遠鏡反射鏡調整制御の運⽤ 野⽥浩司 500 0 500

CTA ⼤⼝径望遠鏡のデータ解析⼿法の確⽴と初期観測 武⽯隆治 0 600 600

合計 1733 6833 8566



CTA-Japan Members, 共同利用者
CTA Japan Members (121名)

⻘⼭学院⼤学理⼯学部, 佐藤優理, ⽥中周太, ⼭崎了 *, 吉⽥篤正
茨城⼤学理学部, ⽚桐秀明 *, ⽥名部紀視, 服部勇⼤, 柳⽥昭平, 吉⽥⿓⽣
⼤阪⼤学⼤学院理学研究科, 井上芳幸, 松本浩典 *
北⾥⼤学医療衛⽣学部, 村⽯浩 *
京都⼤学⼤学院理学研究科, 岩﨑啓, 岡知彦, 川中宣太, 窪秀利, 鶴剛, 寺内健太, ⻑澤広武, 野崎誠也, 李兆衡
京都⼤学基礎物理学研究所, 井岡邦仁 *, ⽯崎渉
熊本⼤学⼤学院⾃然科学研究科,⾼橋慶太郎 *,
⾼エネルギー加速器研究機構, 郡和範 *, ⽥中真伸
甲南⼤学理⼯学部, 鈴⽊寛⼤, ⽥中孝明, 溝⼿雅也, ⼭本常夏 *
埼⽟⼤学⼤学院理⼯学研究科, 勝⽥哲, 佐々⽊寅旭, 砂⽥裕志, ⽴⽯⼤, 寺⽥幸功 *
東海⼤学理学部物理学科, 阿部和希, 櫛⽥淳⼦ *, ⻄嶋恭司, 平松明秀
東京⼤学宇宙線研究所, 浅野勝晃, 阿部正太郎, 阿部⽇向, 粟井恭輔, ⼤⽯理⼦, ⼤岡秀⾏, ⼤⾕恵⽣, 岡崎奈緒, 

⾦森翔太郎, ⼩林志鳳, 齋藤隆之, 櫻井駿介, 千川道幸, ⾼橋光成, 武⽯隆治, ⼿嶋政廣 *, 
野⽥浩司, バクスタージョシュア稜, 橋⼭和明, 深⾒哲志, 三輪柾喬, 吉越貴紀, 
Daniela Hadasch, Daniel Mazin, Giovanni Ceribella, Moritz Hütten, Marcel Strzys, Ievgen Vovk,

(宇宙線研究所共同研究員,) ⽯尾⼀⾺, 稲⽥知⼤, 加賀⾕美佳, 佐野栄俊, 林克洋, 林航平, 廣島渚, 広⾕幸⼀, 藤⽥裕, 
村瀬孔⼤, K. S. Cheng, Xiaohong Cui, Timur Dzhatdoev, David C. Y. Hui, Emil Khalikov, Albert K. H. Kong,
Pratik Majumdar, Ellis R. Owen, Jumpei Takata, Thomas P. H. Tam, Wenwu Tian

東京⼤学⼤学院理学系研究科, ⼤平豊, ⼾⾕友則 * , 中⼭和則, ⾺場彩,
東北⼤学⼤学院理学研究科, 當真賢⼆ *
徳島⼤学⼤学院理⼯学研究部, 折⼾玲⼦ *
名古屋⼤学⼤学院理学研究科, 井上剛志, ⽴原研悟, 早川貴敬, 福井康雄 *, ⼭根悠望⼦, ⼭本宏昭,
名古屋⼤学宇宙地球環境研究所, 奥村曉 (KMI兼任), ⽥島宏康 *, 芳賀純也, 若園佳緒⾥, BANG SUNGHYUN,
広島⼤学先進理⼯系科学研究科, ⽊坂将⼤, 須⽥祐介, ⾼橋弘充, 深沢泰司 *, 今澤遼
広島⼤学宇宙科学センター, ⽔野恒史 *
宮崎⼤学⼯学部, 森浩⼆ *
⼭形⼤学理学部物理学科, 郡司修⼀ *, 坂本貫太, ⾨叶冬樹, 中森健之
⼭梨学院⼤学学習・教育開発センター, 内藤統也 *, 原敏
理化学研究所, 井上進, ⻑瀧重博 *, 榊直⼈, 澤⽥真理, Maxim Barkov, Gilles Ferrand, Haoning He, 

Donald Warren
⽴教⼤学理学部, 内⼭泰伸 *, 林⽥将明
早稲⽥⼤学理⼯学術院, ⽚岡淳 *



Last two years we suffered very much from Nature

Our status:  Oh, my God!!
• Covid-19

• Volcano Eruption (19.Sep-14.Dec)
20km Eruption at Cumbre 

Vieja
(600m a.s.l.)

MAGIC, CTA, ORM
(2200m a.s.l.)

Copernicus

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.
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LST1 commissioning
500hrs of Scientific Observation



Evolution of the lstchain (standard source-
independent) analysis, test on Crab Nebula



Source-dependent Analysis



Test with stronger source 
at low-Energy (BL Lac)



Crab Nebula and Pulsar

• Crab Nebula
• Crab Pulsar
• LST-MAGIC Joint Observations

Crab LST-MAGIC joint analysis by Yoshiki Ohotani Crab Pulsar by Ruben

Crab Nebula by Seiya NozakiCrab theta2 by Abelardo



https://www.dropbox.com/s/nwgq6mst06hawgb/%E3%82%B9%E3%82%AF%E3%83%AA%E3%8
3%BC%E3%83%B3%E3%82%B7%E3%83%A7%E3%83%83%E3%83%88%202021-08-

04%2021.51.18.png?dl=0

LST1 による活動銀河核の観測
2020-2021Q1

10

Z=0.031（4.3億光年）

Z=0.034(4.6億光年）

New source Z 〜0.45 (47億光年)

Z=0.5 (51億光年）

q 近傍の活動銀河核 Mrk501, Mrk421, 1ES 1959+650
q 遠⽅の活動銀河 1ES0647+250(New), PG1553+113
q LSTによる観測を数億光年から 50億光年へ拡張
q 活動銀河核、ガンマ線バーストの観測を 120億光年まで拡張観測を⽬指す（宇宙年齢137億光年）

Z=0.048 (6.5億光年）

BL Lac
Z=0.069



Galactic Center 
with MAGIC+LST1 stereo by Yoshiki Ohtani



BL Lac Flare observed 
with LST1 by Seiya Nozaki

SED measured down to 20GeV

Intranight Variability

LH Analysis
by Gabriel



Gamma Ray Horizon

LST@25o Eth 20GeV

LST@45o Eth 40GeV

Fermi

MST@45o Eth 200 GeV



MAGIC Highlight, 
Gamma Ray Burst GRB190114C

Historical achievement
q First Detection of the GRB from ground.
q ~100 Crab flux in the first minutes.
q TeV bump has a similar energetics 

with KeV-GeV bump



MAGIC Highlights
Other GRB observations with MAGIC

GRB 160821B
Short GRB under moon
E > 600GeV
Z = 0.162
3.1 σ (PostTrial)
Published in APJ 2021

GRB 201015A
Long GRB in Dark

Z = 0.426
3.5 σ (PostTrial)
Published, ICRC 2021_797
Y. Suda et al.

GRB 201216C
Long GRB in Dark

Z = 1.10
6σ (PostTrial)
Published, ICRC 2021_788
S. Fukami et al.



David Paneque

Acciari et al., 2020, A&A 643, 14
And Ceribella’s PhD thesis

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

Sum-Trigger performance paper

Discovery of Geminga pulsar at VHE

Giovanni Ceribella
PhD thesis defense (Sep14, 2021)

On October 1st, he was 
already working in Tokyo

15 GeV 75 GeV

Fermi-LAT

MAGIC

The MPP experimental gamma-ray groupMAGIC Highlight: 
Discovery of Geminga Pulsar at VHE



MWL Observation of M87
EHT collaboration, K.Asano, D.Mazin et al.

Fermi

MAGIC



Daniel Mazin LST general meeting, November 2021

Organigram
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LST2-4

QC of PMT clusters
at IAC Tenerife, T.Saito et al.

Camera production 
at Arquimea, Madrid

Camera Supporting Structure
at Annecy France

Actuators at MPPCentral Pin at MPP

Rail System

Camera Access TowerAzimuth Lock

Cable Carousel

Central Control building



Telescope Control 
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Transient Handler by Alessandro

TCU (I.Vovk et al)



Development of SiPM camera, 
EU-Call INFRA-TECH

Federico’s talk



CTA and LST Timeline
• 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?    

 Finance / CDR Construction of 4 LSTs ??? 

Operation as 4 LST Array

Observatory Operation

2029

2029

CTAO gGmbH (Heidelberg)

Alpha Config

Organization

2020

Deployment of LST2-4CDR

Construction of 9MSTs

2030

20302026 2027 2028

20282026 2027

2027 2028

CTAO ERIC (European Research Infrastructure Consortium)

INFRA

2025

Design and Finance

2025

2029

2030

MST North

2023 2024

Extension 2020 2021

2021 2022

Comissioning and Operation of LST1

2020 2021 2022 2023

LST North

2024

CTA South INFRA
Construction and Deplyment of 14 MSTs

Construction and Deployment of 37 SSTs

Array config, Finance
and CDR

2022 2023 2024 2025 2026

LST South Operation ???



Next 3 - 4 years

• Soon we will become very busy
• 2022-2025 Construction of LST2-4
• 2022-2025 Science and Engineering run with LST1
• 2022-2025 Steps of acceptance process of LST1
• 2022-2026 INFRA-TECH, R&D for LST south, prototyping and 

funding
• 2023-2025 Construction of the LST5-8 ???

• After 3-4 years
• 2025-2026 Commissioning of the four LST Array
• 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

n Origin of Cosmic Rays (Big accelerators)
n Black Hole and S.M.B.H.
n Dark Matter Search

Super Nova Remnants

Active Galactic Nuclei

Binaries

Gamma Ray Bursts

Cosmic Ray Origin Dark Matter Search (Discovery)Super Massive 
Black Holes

27

Extragalactic Sources

Galactic Sources

> 220 high energy sources are discovered.
CTA will observe more than 1000 sources.



Multi-messenger and 
Multi-wavelength Astrophysics

ASTRO-PHYSICS
Gamma Ray Bursts, Black holes, 
Neutron Stars, Space and Time

PARTICLE PHYSICS
Dark Matter, Neutrino

Energy Frontier

Wave
AstroPhysics Particle Physics

ASTRO-PARTICLE PHYSICS
Cosmic Ray Physics

High Energy Astrophysics



Summary
• LST1 commissioning è Science and Engineering operation
• 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  
• LST2-4 construction is ready

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

• LST5-8 construction is on Discussion

• 引き続き支援をよろしくお願いします。



Thank you very much




