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Cherenkov Telescope Array (CTA)

• Observatory for very-high-energy gamma-ray astronomy (20 GeV 
- 300 TeV) with ultimate sensitivity increase of ~10  

• Arrays of three classes of telescopes using imaging atmospheric 
Cherenkov effect. 

• Two sites : Paranal (Chile) and La Palma (Canary Islands, Spain)
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Cherenkov Telescope Array (CTA)

• Three classes of telescope:  
• large (LST), φ=23m, north (& south?);  
• medium (MST), φ=12m, north & south, and  
• small SST, φ=1–2m, south. 

• NectarCAM - one of the camera designs for the MST telescope: France, 
Spain, Germany. Prototype planned for northern site at La Palma
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Telescope tree
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Towards the final legal entity

• CTA Consortium (CTAC) — agreement between scientists and 
agencies to participate in construction and operation of CTA. 
Defines rights and responsibilities of collaborators. 

• CTA Observatory (CTAO) — legal structure that will own and 
operate telescopes, project office, negotiate site agreements etc. 
Stake holders are funding agencies in member countries. 
• Today structure is CTAO-GmbH with seat in Germany 
• Future structure to be CTAO-ERIC : “European Research 

Infrastructure Consortium” with seat in Italy (13 ERICs exist, e.g. 
European Spallation Source in Lund). Application takes 9 
months, including translating documents to all EU languages 
(including Irish!!).
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Current interim organisation
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Site hosting agreements

• IAC on La Palma : hosting agreement signed a year ago.  

• ESO in Chile : ESO council and CTAO council agreed on a 
hosting agreement in December 2016  
• CTAO on land of ESO 
• CTAO defines construction and operation 
• CTAO may use services from ESO, if available 
• CTA material will be owned by ESO (-> VAT exemption) ESO will 

operate on behalf of CTAO 
• However, still not signed. 
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Threshold & Funding

• Cost of full proposed observatory 
is ~450M€  

• “Threshold” observatory defined 
at which point it makes sense to 
start construction — 250M€ 
• N: 4⨉LST, >5⨉MST 
• S:  >15⨉MST, 50⨉SST 

• Funding identified for 80% of 
threshold, still missing is the 
“French” contribution of 52M€

France?

Germany

ItalyJapan

Spain

Switzerland

Czech republic
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TGIR funding situation

• Feb 2017: CTA recommended by HC TGIR and approved by CD 
• … but funding level not yet decided: 0M€ ≪ x < 52M€ 
• … nor is funding profile for coming years decided

EAOM 2017-05-29
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CTA timeline
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P2IO and CANEVAS
• CANEVAS : project to build partially instrumented 

NectarCAM camera that will become Qualification Model 
• LLR : 100k€ for postdoc, 155k€ for hardware:  

 2016:  23k€,  2017: 117k€,  2018: 15k€ 
• Personnel : 2-year postdoc to help offset loss of 

manpower in group over last few years (Berrie & Bruno)  
• Equipment : build core of camera (structure, modules, 

cooling, racks, window) 
• This allows NectarCAM timeline to continue before 

TGIR decision is made.
• TGIR will be needed to finish fully equipped camera.
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MST North (MSTN) sub-consortium

• Sub-consortium to build and operate  
one MST telescope with NectarCAM  
qualification model at  Observatorio  
del Roque de los Muchachos (ORM)  
on La Palma 

• MoU between responsible parties :  
• Instituto de Astrofísica de Canarias (IAC, Site), 
• DESY, U. de Sao Paolo (MST), and  
• CIEMAT, DESY, IN2P3, INSU, IRFU (NectarCAM) 

• Defines scope, governance, responsibilities, contributions, 
equipment, commissioning, liability… 

• Funding : FEDER funds, DESY, P2IO, other LABEXs, TGIR

Status of the MST-STR |  18 May 2017  |  Page 2

MSTN / MSTS

• MSTN:
– Sub-consortium to build one MST with NectarCAM at the ORM,

first telescope towards the base line array
– MoU between IAC, CIEMAT, DESY, 

IN2P3, IRAP, IRFU and U. de Sao Paulo

• MSTS:
– Membership of oversight committee under discussion

NectarCAM

NectarCAM 
systems engineer:

J. Prast

NectarCAM 
quality manager:

S. Pavy

MST-STR

NectarCAM lead:
J.F. Glicenstein

MST-STR lead:
M. Garczarczyk

MST-STR
systems engineer:

M. Garczarczyk

MST-STR
quality manager:

E. Farrell

deputy PI:
J.F. Glicenstein

PI:
S. Schlenstedt

Onsite
project manager:

tbd

Ex-officio:
U. Straumann

Chair:
C. Delgado Funding 

representatives:

tbd

MST-STR
project manager:

M. Krause

NectarCAM
project manager:

M. Fesquet

Steering committee

Project management team

Product assurance team Systems engineering team

Executive board
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MSTN timeline (aligned to NectarCAM)
Tentative MST-STR Schedule (North)

• Align with NectarCAM

S Schlenstedt | MSTN EB – Intro | May 4, 2017 |  

MST_N_PreProdSchedule

MST WP milestones

Incoming milestones

Funding for MST-STR (DESY) secured

Funding for MST-N #1 mirrors secured ?

Funding for CSS secured?

AMC Production decision

Interface accepted (STR, INFRA)

MST-STR PPRR 

Funding for MST-STR (FEDER) secured ?

Infrastructure for MST-N #1 ready 

MST-STR PPDR

Outgoing milestones

Hand-over of MST-N #1 to CTAO

MST-STR PRR

MST Structure milestones

Start of tendering of MST-N #1 MECH and AUX

Start of tendering of MST-N #1 mirrors

Start of tendering of MST-N #1 CSS

Start of production of MST-N #1 MECH and AUX

Start of production of MST-N #1 mirrors

Start of production of MST-N #1 CSS

MST-N #1 CSS ready for shipment

MST-N #1 mirrors ready for shipment

MST-N #1 CSS on site

MST-N #1 mirrors on site   

MST-N #1 MECH and AUX ready for shipment

MST-N #1 MECH and AUX components on site

NectarCAM milestones480d

AIT milestones

Start assembly MST-N #1

MST-N #1 assembled

MST-N #1 pre-commissioned

MST Structure sub-WP412d

NectarCAM sub-WP480d

AIT MST-N #1102d

Performance validation and fine-tuning1y

2016 2017 2018 2019 2020 2021
2016 2017 2018 2019 2020 2021
Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

13



LST prototype @ La Palma

• Installation on La Palma started; but delayed due to permitting 
problems at local level.
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LST prototype camera

• LST camera design very similar to NectarCAM - main difference is 
front-end board : LST uses Dragon ASIC, MST uses Nectar 

• Common LST and NectarCAM mechanical design tasks split 
between CIEMAT (Spain) and LLR
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LST prototype camera

• LST mechanical components identical to those of NectarCAM. 
• NectarCAM module holder being assembled @IRFU this week 
• NectarCAM enclosure is a major CANEVAS responsibility of LLR, 

to be ordered in September (for delivery to IRFU).

Camera Mechanics 
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Mechanics at rear of camera
(O. Ferreira, LLR)
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Mechanics at rear of camera
(O. Ferreira, LLR)
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Fabrication drawings 
for LST. Nearly identical 
for NectarCAM.



Calibration
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(S. Fegan, S. Caroff, J. Nanni, LLR)

• LLR responsible for coordination of 
calibration tasks for NectarCAM 

• Develop and test new algorithms for 
calibration : PMTs, muons etc… 

• This positions us to be able to quickly 
exploit science data from first 
telescope.



Product Assurance
(S. Pavy, LLR)
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• Coordination of product assurance package for MSTN consortium 

• NectarCAM manufacturing readiness reviews : 
• Light concentrator MRR completed with large LLR contribution 
• FEB MRR this Friday at LPNHE 

• Documentation for NectarCAM 

• Management of non-conformance procedures



First gamma-ray source detection 
by Nectar-based camera (HESS-U)
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