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cta
KEY SCIENCE PROJECTS cherenkor telescope aray

CTA Galactic Plane Survey

CTA Extragalactic Survey

Exploring extreme particle acceleration in the Galaxy

Probing DM with precision measurements of the Galactic Center
CTA studies on active galaxies

On the connection between cosmic rays and the star-formation
process

7. Observations of clusters of galaxies

8. Observations of the LMC

9. Observations of the Cygnus region

10. Observation of Galactic DM dominated targets
11. Observations of transient phenomena
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Construindo Telescopios: MST

1 — Foundation

2 — Tower

3 — Counterweight

4 — Optical Support Structure

@ 5 — Mirrors
(CSS) 6 —Camera Support Structure

7 — Camera
8 — Camera Lock
9 - Head

BUII.D YOUR OWN
(OMPLETE PLANS FOR FIVE TELESCOPES YOU CAN BUILD WITH SIHPLE FAND T0OLS
T TEI.ESGI‘PE
Figure 1: Description of the telescope structure N \ '
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CSS Brasileiro

RIESCUS

«2010: Auxilio Regular FAPESP: Inicio. @]
«2011: Estudando os requisitos e procurando por parceiros. w
«2012: Auxilio Regular FAPESP: projeto e prototipo. (\\‘ig
«2013: Desenvolvimento e aprovaco do projeto.

. ) » ufcem
«2014: Construcao, instalacao e teste do prototipo.
«2015: Prototipo aprovado e melhorias sugeridas. ’
«2016: Auxilio Tematico FAPESP: projeto melhorado e pré- SAIFR

producao.

«2017: Projeto de versdo de melhorada terminado. Inicio da UFPR
construcao de 2 CSS nos proximos meses.

«2018: Instalacdo no sitio do Observatorio.

*2019: Tomada de dados cientificos.




Projeto, Contrucao e Teste do Prototipo

Parameter Definition
Life expectancy 30 years
(for bearings and structure)

Eigenfrequency >2.5Hz
(whole structure)

Amplitude of camera <3 mm

due to vibrations

Tracking accuracy < 1.2 arcmin

Displacement of camera
due to loading

< % pixel ~19 mm

Angular misalignment of camera

not significant

Davies-Cotton

a sphere

Diameter of dish (D)

~12m

Radius of the dish

1.2 * focal length

misalignment due to loading)

Focal length (f) 16 m Distance centre of the
hypothetical middle
mirror to the camera

Camera field of view 8°

Gross mirror area > 100 m*

Point spread function (mirror < 1mrad

Weight of mirrors including < 35 kg/m?*
mirror control units
Weight camera <25t
Parameter Definition Remarks
Telescope Design Modified Mirror centre layout on
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Square Tube: 100 x 100 x 6.3 mm Tube: ext dia 8" and thickness = 3 mm

Tube: ext dia 4" and thickness = 3 mm

Tube: ext dia 6" and thickness = 3 mm

Tube: ext dia 6" and thickness = 3 mm

Tube: ext dia 4" and thickness = 3 mm

Tube: ext dia 8" and thickness = 3 mm

Tube: ext dia = 8" and thickness = 3 mm

‘Square Tube: 100 x 100 x 6.3 mm

Tube: ext dia = 6" and thickness = 3 mm

Tube: ext dia = 4" and thickness = 3 mm

Tube: ext dia = 4" and thickness = 3 mm

Tube: ext dia = 4" and thickness = 3 mm

Tube: ext dia = 8" and thickness = 3 mm

&

Square Tube: 100 x 100 x 6.3 mm

Tube: ext dia = 4" and thickness = 3 mm

Tube: ext dia = 8" and thickness = 3 mm

Tube: ext dia = 4" and thickness = 3 mm

Tube: ext dia = 6" and thickness = 3 mm

Tube: ext dia = 8" and thickness = 3 mm

I /Tube: ext dia = 8" and thickness = 3 mm

Aluminium



Description Requirements | Conception 1 | Conception 2 | Conception 3 | Conception 4 | Conception 5
Fundamental Frequency > 3.00 Hz 3.60 3.10 3.00 3.50 3.63
Amplitude due to <3.00 mm 2.80 2.80 2.94 2.80 2.90
Vibration of the Camera
Structure
Shadow on the mirror <8.48% 9.6% 9.3% 10.0% 10.2% 13.5%
projected by the
Structure (see note #1)

Mass (ton) - 3.1 2.9 3.0 3.1 2.4




CSS Analises detalhadas

LOAD CASE 03:

Horizontal
50 km/h

Ice load

Wind load X

S, Mses
Muttiple section points
(Awvg: 75%)

Max: +1.950e+08
Bem: QUADRUPODV2-1.209202
Node: 29481

Max: +1.950e+008

7'1‘*

[4

S, Mses
Mukiple section points
(Avg: 75%)

Max: +1.050e408
Bem: QUADRUPODVZ-1.209202
Node: 20461

Figure 14: Case 03 stress and displacement analysis

Figure 15: Case 03 stress detail

Wind Ice Load Gravity Global Camera Stress (MPa) | Buckling factor Safety Coefficient
Load Displacement Displacement
(mm) (mm)
X+ 50 Superior Y- 23,31 5,31 195 7,11
km/h 1’ 5 9

APROVADO EM TODOS OS TESTES
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Dispositivo de Ajuste

Mover toneladas com
precisdo milimetrica

Inovacao

Patente em
solicitacao

{RMIFSCUSP

Instituto de Fisica de Sao Carlos

vacao

&%
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CSS Brasileiro: Montagem @ Berlim
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CSS Brasileiro: Montagem @ Berlim
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CSS Brasileiro: Montagem @ Berlim
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CSS Brasileiro: Montagem @ Berlim
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CSS Brasileiro: Montagem @ Berlim
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CSS Brasileiro: Montagem @ Berlim
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CSS Brasileiro: Montagem @ Berlim
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CSS Test Report Authors: Anja Schubert, Dirk Naumann,

Stefan Schlenstedt,
DESY and Humboltd University Berlin Louise Oakes and Ulrich Schwanke

CEA/IRFU - France

2 po

IFSC/USP - UFABC - Orbital
Brazil

I IFS

Instituto de Fisica de S&o Carlos

23
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CSS Test Report: Conclusions

Vibration studies: both proposals meets the requirements
*Displacement under control for both structures

Lack of pre-tension ropes is a advantage of the Brazilian proposal
*Better temperature balance of the Brazilian proposal

*Galvanized steal in the Brazilian structure garantees 30 years
operation

«Adjustment device in the Brazilian proposal is advantange

*The increased shadowing of the Brazilian structure can be
compensated with the use of two extra mirror facets

Authors: Anja Schubert, Dirk Naumann, Stefan Schlenstedt,
Louise Oakes and Ulrich Schwanke 24
Desy and Humboltd University Berlin




CSS Versao Melhorada

Objetivos Re-design:
Reduzir peso e

sombreamento

weight [kg] 4.479 3.843
shadow [% / m?] 19.0 / 86.8 17.2 | 88.7



Principal Modificacao

Alguns tubos foram Cotacdo para fabricacdo
trocados por cabos < em andamento

3-9 beams
(114.3 mm — 101.6 mm)

\ main beams (219.1 mm — 168.3 mm)

vertical stiffening (114.3 mm — 60.3 mm)

horizontal stiffening
(114.3 mm — 60.3 mm) ‘ Pl =
,,./“'// y
%

camera frame stiffening
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Conclusao

.Projeto e construcao no Brasil

.Prototipo aprovado
.Melhorias implementadas
.Construcao de pré-producao nos proximos meses

Solicitar nos proximos anos recursos para construir 25
CSS no Brasil (~ SMRS$).
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