
JUAN CORTINA FOR THE LST SUB-CONSORTIUM 

LST status 

!!!!!!!!!!!!!!!!!!We!like!it!in!La!Palma!and!Rio!de!Janeiro!(temperature!always!>20°C) 

LST optics : mirror alignment 
Ulisses Barres - CTA Rio / CBPF
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Introduction
Infrastructure
Telescope overview
Optics
Interface plate
LST-1 prototype
Future steps: full array
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• A sub-consortium within CTA for the construction of the Large 
Size Telescopes. 
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• A sub-consortium within CTA for the construction of the Large 
Size Telescopes. 

• The only with current demands for paying common funds 
because it is the first installation on site @ La Palma. 

• Means for stable contribution need to addressed, about 3 kEUR 
per year 



Organizational chart 
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Mirror Interface plates

A contribution “the size of our shoes” 
!
•  Design and construction of 200 IF plates for the LST-1 mirrors. 
•  Design was done at CBPF Mechanics Workshop (leader Rodrigo Félix). 
•  Production by ELEMAR, company in Campinas. 
•  Total price tag ~ 600 kBRL (funded by FAPERJ via Temáticos 2013 and 2015).
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Mirror Interface plates

A strategic contribution 
!
•  For our involvement in the project at an early stage 
•  For development of instrumental know-how 
•  Creating partnerships with industry in R&D 
•  It was our ticket for having CBPF join the Consortium leadership 
•    Also, future Consortium membership will be linked to a threshold contribution for 

construction, with implication to full data & software access within collaboration

Status of Rio/CBPF in the CTA Collaboration 
!
•  Member of Consortium Board (U. Barres) 
•  Team responsible of LST in Brazil 
•  CBPF/Rio hosted the General CTA Meeting this May (first CTA meeting outside the 

EU-US-JAPAN axis)



Preparation of the area 
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Telescope 
foundation 

Camera access 
tower foundation 

IFAE,"IAC"



LST1 foundation: The area in July 2016 
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October 2016: ¼ iron reinforcement 
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End Nov 2016: wheel almost finished 
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Mid Dec 2016: concreting finished 
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APPROVAL FOR BEGINNING OF CONSTRUCTION GIVEN IN EARLY 

JULY
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Mirror production 

•  Enough mirrors for 5 LSTs are under production. 
•  We need 200 mirrors for LST1.  

–  200 are already in La Palma. 
–  200 more are on their way from Japan. 
–  Out of these 400, about 50 do not fulfill specs (D80 by 10%): 

•  Change specs? 
•  Or do not use them. 
•  We will re-measure PSF and R of the mirrors in La Palma  

•  All in all, we have enough mirrors for LST1.  

24"

ICRR"
Japan

25"

Mirror shipment
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Actuators and CMOS Camera�

Zurich 
Actuators 

    Active Mirror Control (AMC) 
ICRR,"U"ZURICH"HAMBURG"
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ICRR"CBPF

Interface plate : status

Enough project money for the first LST-1 telescope approved
Circa 220 plates (incl. spares) are required for LST1

Project concluded @ CBPF in OCT 2016
Prototype built and sent to Munich for tests in DEC 2016
OK for production in May 2017

First 1/2 produced by ELEMAR by July 2017 - under delivery.
Due date for full batch @ La Palma by Boreal Winter 2017/18
Currently lacking circa 300 kBRL (1/3) to complete full production

Money was approved at FAPERJ thematic project in 
2015, but money never credited.
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ICRR"CBPF

Interface plate : status

Relation to industry in instrumentation projects is important
But projects can be made more cost effective using the 
workshop infrastructures at institutes

CBPF could not mass-produce entire plates alone
But inter-institutional collaboration could make it possible

at reduced project cost
justifying the infrastructure acquired
developing and improving know-how in-house

It is necessary to coordinate the institutes infrastructures 
in a centralised way, managing inter-institutional 
collaboration
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Interface plate : status

Relation to industry in instrumentation projects is important
But projects can be made more cost effective using the 
workshop infrastructures at institutes

CBPF could not mass-produce entire plates alone
But inter-institutional collaboration could make it possible

at reduced project cost
justifying the infrastructure acquired
developing and improving know-how in-house

It is necessary to coordinate the institutes infrastructures 
in a centralised way, managing inter-institutional 
collaboration

RENAFAE could be the the central to managing this 
x-institutional instrumentation infrastructure



27"

Mirror alignment (AMC) tested at 
the test structure at MPI Munich

7

The Test Structure at MPI Munich 
we have tested the alignment of mirrors�

Reference LED at 28m  
CMOS Camera 
on Mirror 

Backside: Zurich actuators 

“AMC box”  
containing devices7

“IF plate” 
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IF plate: Brazilian contribution

• Mirrors are supported by 3 triangle parts called “interface plate”.  
– Concept started by ICRR, design by MPP 
– Discussions/improvements by all, including CBPF, Brazil  
– Mass-production for LST-1 by CBPF 

8

• Checks on lab: no major problem. minor issues feedback to CBPF  
• Final check on the test structure done in the last week => production

Photo	on	the	test	
structure	(on	wed)	

CBPF,"MPI,"ICRR"

Interface plates developed at CBPF

Concept started in Japan, but taken over at CBPF
Project concluded in collaboration with MPI Munich
Prototype and mass-production by CBPF / ELEMAR
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• Checks on lab: no major problem. minor issues feedback to CBPF  
• Final check on the test structure done in the last week => production
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Interface plates developed at CBPF

Concept started in Japan, but taken over at CBPF
Project concluded in collaboration with MPI Munich
Prototype and mass-production by CBPF / ELEMAR

First batch at a month ago.

The full piece, which is Al-alloy 
and steel, and circa 0.5 m side-
to-side, deforms under 30 µm 

under 500 N force.



Concept started in Japan, but taken over at CBPF
Project concluded in collaboration with MPI Munich
Prototype and mass-production by CBPF / ELEMAR
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Schedule 

Daniel Mazin Management meeting

2016-Q4 2017-Q1 2017-Q2 2017-Q3 2017-Q4 2018-Q1 2018-Q2
Camera Mech 

Tests
Camera 

Integration

Foundation

CentralPin + 
Rail

Mechanics

Mirrors+AMC

CSS

Camera
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LST1 schedule (as of Feb 3, 2017)

we are here



Concept started in Japan, but taken over at CBPF
Project concluded in collaboration with MPI Munich
Prototype and mass-production by CBPF / ELEMAR

Example: Prod3b candidate layout 3AL4-FN15 

•  We"know"that"it"can"take"~2"years"
to"get"foundaGon"built."It’s"
important"to"start"the"
administraGve"process"for"LST"2e4:"
CTAO"is"hiring"company"to"drao"a"
construcGon"project."

•  EssenGal"for"that"project:"define"
telescope"locaGons."Ongoing."
Similar"to"the"Paranal"case,"a"
Prode3b"MC"producGon"was"
needed"aoer"the"2016"
recommendaGons"on"baseline"
layouts"were"issued:"

– Avoid"LSTe2"conflict"with"restricted"area:""
LST"square"⟹"diamond"

LST 2-4 in La Palma 



Concept started in Japan, but taken over at CBPF
Project concluded in collaboration with MPI Munich
Prototype and mass-production by CBPF / ELEMAR

The End 
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