
Cherenkov Telescope Array Observatory 
(CTAO) 計画：全体報告（28)

齋藤隆之、窪秀利、手嶋政廣、戸谷友則、野崎誠也、吉越
貴紀(東京大)、野田浩司(千葉大)、 吉田龍生(茨城大)、井岡
邦仁(京都大)、田島宏康(名古屋大)、山本常夏（甲南大）
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Cherenkov Telescope Array Observatory
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SST
4.3 mφ

LST
23 mφ

MST
11.5 m/9.7 mφ

South：Paranal (Chile)

North：LaPalma (Spain)

MAGIC Telescope

#tel
(N)

#tel
(S)

Energy
[ TeV]

FoV
[deg]

LST 4 2→4 0.02 - 3 4.5
MST 9→15 14→25 0.08 - 50 7.5
SST 0 42→70 1 - 300 10.5

“Alpha” Configuration Operation starts in ~2030. 

2 km x 2 km

0.5 km x 0.5 kmNorth

South



Performance and Physics
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https://www.ctao.org/for-scientists/performance/

Angular Resolution
0.05deg@1TeV

Energy Resolution
7%@1TeV

4-5 order better

Star forming Region

Primordial BHWIMP Search

GRB AGN PWN

Galactic Plane Survey
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CTAO Consortium
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25か国
>1500名 CTA-Japan 127名
青山大 大林花織, 佐藤優理, 田中周太, 山崎了, 吉田篤正 東大宇宙線研 浅野勝晃, 阿部正太郎, 粟井恭輔, 糸川拓海, 猪目祐介, 大石理子,

大岡秀行, 大谷恵生, 窪秀利, 齋藤隆之, 武石隆治, 手嶋政廣, 戸村友宣, 野崎誠也,
バクスター ジョシュア 稜, 橋山和明, 吉越貴紀, Y. Chai, D. Hadasch, D. Mazin, 
M. Strzys, I. Vovk, P. K. H. Yeung

茨城大 片桐秀明, 柳田昭平, 吉田龍生
宇宙研 鈴⽊寛⼤, 林克洋

大阪大 井上芳幸, 藤原立樹, 松本浩典 共同研究員：岡知彦, 櫻井駿介, 広谷幸一, 深見哲志, 村瀬孔大, K. S. Cheng, X. 
Cui, D. C. Y. Hui, A. K.  Kong, P. Majumdar,  J. Takata, T. P. H. Tam, W. 
Tian, L. Wan神奈川大 辻直美

北里大 村石浩 東北大 當真賢二, 石崎渉
岐阜大 佐野栄俊 徳島大 折戸玲子
九州大 稲田知大 名大理 立原研悟, 早川貴敬, 福井康雄, 山本宏昭
京大基研 井岡邦仁 名大ISEE 安藤大地, 奥村曉, 重谷優斗, 河原崎琉, 高橋光成, 田島宏康, S. Bang
京大理 鶴剛, 寺内健太, 李兆衡

熊本大 高橋慶太郎 広大先理工 今澤遼, 榧木大修, 木坂将大, 須田祐介, 高橋弘充, 仲野悟帆, 橋爪大樹, 深沢泰司,
A. RoyKEK 田中真伸

甲南大 井上剛志, 田中孝明, 千川道幸, 溝手雅也, 山本常夏 広大宇科セ 水野恒史

国立天文台 郡和範 宮崎大 森浩二
埼玉大 勝田哲, 清本拓人, 寺田幸功 山形大 郡司修一, 門叶冬樹, 中森健之
仙台高専 加賀谷美佳, 林航平 山梨学院大 内藤統也, 原敏
千葉大 井上進, 小林志鳳, 野田浩司 横浜国大 廣島渚
東海大 阿部和希, 韓 天舒, 櫛田淳子, 佐藤雄輝, 西嶋恭司, 姚屹 理研 長瀧重博, M. Barkov, G. Ferrand, H. He, E. R. Owen, D. Warren
東大理 大平豊, 立石大, 戸谷友則, 馬場彩 立教大 内山泰伸, 澤田真理, 林田将明
東京都立大 川中宣太, 藤田裕 早稲田大 片岡淳

2025年1⽉7⽇ CTAO ERIC発⾜
(European Research Infrastructure Consortium)
EU法に基づく法⼈、税制優遇



LST North construction status
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LST-1

LST-2

LST-3

LST-4
Schedule

Arch Mirror Camera
LST1 operational
LST2 25/6 

done
25/8
done

26/06

LST3 24/1
done

25/5
done

26/03

LST4 24/8 
done

24/12 
done 

25/5 
done

Camera 2 & 3 @Tenerife

4-LST array obs. starts in 2026

Opera
tional

Since
 2020



Operation Building & IT Center
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Operation Building

• Workshop, Operation Room, 
Storage room and IT center etc.

• Spec of the IT center is being 
studied based on the experience 
in the last years.
• Online data process and 

data taking should not 
intefere each other.

• No need of large local 
storage.

• Expected to be completed in 
2028.

IT コンテナ

Operation
コンテナ

Storage
コンテナ

IT container

Operation
container

Storage
container

Operation Building
Rendering

LSTs

LST Camera

up to 24 Gbps
(via 4x 10G links)

LST Camera Server
up to 4x DVR x 12 GbpsCamera Data Handler

DL0 Bulk Data

MST Camera
up to 12 Gbps

(via 2x 10G links)

MST Camera Server
up to 9x DVR x 6 Gbps

Camera Data Handler

#3 #4

#1 #2

4 streams

2 streams

up to
DVR x 12 Gbps

R0

R0

R1

R1

DL0
chunks

DL0
chunks

up to 90 MB/s (DL1-DL3)
(filesize tuned to ~5k events)

Max trigger rates: 
15 kHz (30 kHz mono)
Average ~ 5 kHz

Max trigger rates: 
7 kHz (14 kHz mono)
Average ~ 2.6 kHz

Real Time Analysis 
(BATCH cluster)
Up to 13 Servers

DL1-DL3 processing
DL4-DL5 processing

All other Storage

Inc. Real Time Analysis
Data Products

up to
DVR x 24 Gbps

trig log

obs ...DL1 DL2 DL3

DL4 DL5

up to 200 MB/s (DL1-DL3)
(filesize tuned to ~5k events)

4x Large Size Telescopes

9x Medium Size Telescopes

Login
Machines
2 Servers

K8s Cluster
System Services
ICT Monitoring

10 Servers

DPPS
K8s Cluster

3 Servers

TCU
7 Servers

??

Camera Data Handler

#1 #2

DL0

Specialist - defined by TEL groups

Type 1: ACADA-ADH Servers

Type 2: Standard Worker Server

Type 3: Service Servers

16 streams

18 streams

DVR x 6 Gbps
(filesize tuned to ~1GB)

DVR x 12 Gbps
(filesize tuned to ~1GB)

ACADA
RM, CC, HMI, TH,

STS, ACS, RS
3 Servers

ACADA
MON, AAS
2 Servers

prelimineary



LST-1 Operation Status
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LST-1

MAGIC-1 MAGIC-2

• More than 2800 hours since 2020
• 30-40% of the time with MAGIC-Joint

• Automatic Reaction on alerts
• No detection so far

Ligo/Vergo

Swift
Fermi GBM



ATEL on PKS 1725+123 (Augst 19th, 2025)
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Too observation based on Fermi-
LAT public data
developped by S. Nozaki et al.

- Automatically analysing Fermi-
LAT data every day.

- Searching for Flaring AGN.
- When the extrapolated flux is 

promissing and observational 
conditions (Zenith, Moon) are 
fine, observation is triggered.



LST-1 : Recent News
• Brightest of All Time (BOAT) GRB. • Geminga

• First GRB detection with LST
(4 σ)

• Explained with “Sheeth” 
model.

• Accepted in ApJ Letter 
ApJL 988 L42 (2025)

• Press release 
https://www.icrr.u-
tokyo.ac.jp/news/16737/

• Clear P2 detection
• Hint on P1

• Synchrotron + 
Shchro-curvature 
model (by Harding) 
describe the SED 
well.

• Accepted in A&A 
698, A283 (2025)

• See a dedicated talk 
by P. YEUNG (コン
パクト天体, 9日)



LST-1 : SN 2024bch

P. Cristofari, MNRAS 2021

• Type IIn-L Spernova, occurred on 
Jan. 29th, 2024, 20 Mpcs away (in 
NGC 3206)

• Particle acceleration expected in 
the shock formed in th dense CSM.

• Gamma-rays emissions may rise 10-
100 days after the explosion, when 
internal absorption becomes weak. 
(Murase, Cristofari).

• LST1 observed it for 6 nights at 20 –
40 days later. No emission has been 
found above 100 GeV.

• Accepted in A&A (in press)

K. Murase, Phys. Rev. D 109,  2024



CTAO South Site
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１6 km

１1 km

MST camera on HESS

q SST Camera Test at Tenerife Island

• 1 week in July 2025 
• Mounted the ¼ prototype camera 

with 512 pixels on one of the ASTRI 
Mini-array 

• Shower image and muon rings 
were successfully taken

LST South q Infrastructure
• Road, power lines, tentative 

data center will be ready in  
2026

• Foundation of 5 SST and 2 
MST by in 2026

• Telescope Elements are 
developped in different 
places.

https://www.mpi-hd.mpg.de/mpi/en/public-relations/news/news-item/first-light-for-sst-camera-prototype

Okumura san
@ Nagoya



Summary
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• CTAO is next generation gamma-ray observatory, in both hemispheres.
• Cosmic Ray origin, BH/NS physics, Cosmology/Basic physics
• Both arrays (Alpha configuration) will be completed by ~2030

• North Site construction is going well.
• 4-LST array will start in 2026

• LST-1 is producing lots of scientific results
• Recent ones include BOAT GRB, Geminga, PKS 1725, SN 2024bch etc
• Automatic Transient follow-up observation is on going

• South Site is also progressing well.
• Starting from Infrastructure.
• SST Camera test at Tenerife was successfully performed in July.


