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Principais idéias

v Modernizar a instrumentacao do OPD para
torna-la mais eficiente

v Ser atraente para publico amplo

v Buscar outros telescopios para instalacao



Ciencia...



Binarias interativas

v Binarias com transferencia de matéria

v Variabilidade tao rapida quanto segundos

v Emissao polarizada: variavel em tempo e
frequencia



Flickerin

1 { 1
09




20
Time

(seconds)

3o




Silva 2008




Rodrigues et al. 2006

I |'\r

. . 1
Orbital phase Orbital phase




Aug 5/6 / . '
L

Aug 6/7

Aug 6/7 N ﬂ\'\

Aug 10/11 E

Aug 11/12

0.975

0.001 defase=5.2s

11 -



Estrelas pulsantes

v Determinacao da estrutura interna a partir dos
modos de pulsacao detectados
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Ana branca

Kanaan et al. (2005)

A. Kanaan et al.: WET observations of BPM 3
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Fig. 1. Nightly FTs of BPM 37093 during ten nights of observations
from CTIC in 1996, The amplitudes are highly variable on short
timescales. All of the modes vanish below the detection threshold on
the final night.

Table 3. Frequencies detected from two WET campaigns.

XCOV  Frequency  Period
(peHz) (s)
17 1513.2 660.8
17 1569.5 637.2
16 1570.6 636.7
1578.5 633.5
15719.2 633.2
1629.9 613.5
1664.9 600.7
1718.2 582.0
1767.1 565.9
1768.5 565.5
1777.6 562.6
1820.8 549.2
18235 5484
18829 531.1
1954.1 317

{ Amplitude;  Identification
{ i) K £
0.475
0.650
1.741
L.310
1081
1.131
0.875
1.032
0.458
1.174
0.879
0.801
1.149
1.156
0.679

M
34

of the modes, since an £ = | identification would yield a much
larger period spacing ({AP) ~ 30 s, Montgomery & Winget
1999).

Montgomery & Winget (1999) performed a detailed study
of the various model parameters that could affect the average
period spacing for £ = 2 modes. They defined a scaling rela-
tion for {AFy which had contributions from variations to four
parameters, including the stellar mass and effective temperature
(M., Tey) and the hydrogen layer mass and crystallized mass
fraction (My, My ). Fortunately, M, and T can both be con-
strained by spectral profile fitting. The most recent estimates
for BPM 37093 come from Bergeron et al. (2004), who found
M, = 1.10 Mz and Ty = 11730 K. The values of the other
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Envelopes circunstelares

v Composicao dos graos
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Fig. 3.—Models to the intrinsie polarnzation of Hen 3-1475 uwsing Fic. 4 —Same as Fig. 3, but varying the index of the power-law size
different gram composiiion. distribution.
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Alves et al. 2008
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Fig.1. Mean polarization vectors, for each of
the observed 46 fields, overplotted on the dust
extinction map of the Pipe nebula obtained by
Lombardi et al. (2006). The lengths of these
vectors are proportional to the scale indicated
in the top left-hand corner. Only stars show-
ing P/op = 10 were used in the calculus
of the mean polarization and position angle.
The dashed-lines indicate the celestial merid-
ians defined by 17"14™3(F0 and 17"27™40F0
(see text and Fig. 2).
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Formacao estelar

E O. Alves et al.: The Pipe nebula
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Fig. 2. Left panels: distribution of the mean polarization and of the polarization angle dispersion, A#, as a function of the right ascension of the
observed areas, respectively. The polarization angle dispersion is corrected by its mean error (ie., A#" = o, — (07,)"). The vertical dashed-
lines delimits the transition between regions with different polarimetric properties. Filled and open dots represent values for fields with and
without associated dense cores, respectively. As shown by the botton right panel, the regions traced by the optical polarimetry have extinction
of Ay = 2.2 mag for fields without cores, while the ones associated with cores show 0.8 = Ay £ 4.5 mag. Top right panel. correlation between
dispersion in polarization angle and mean polarization. Botton right panel: mean polarization versus visual absorption derived from the 2ZMASS
data for the observed stars with P/crp = 10. The solid line represents optimum ali gnment efficience (P(%) = 3 x Ay).




Blazars
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Figure 2: Variability in the polarization degree (P), position angle (8) and total flux density (S)

in PES 2155-304, observed between 2003 and 20006.



Solar system studies

v Stellar ocultation by Charon

Sicardy et al. (2006)
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Intervalo espectral e bandas

v Cobrir a regiao optica com bandas largas



Bessel (2005)
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Specs

= 75 cm dia.

* Curved surface

= Filter is concentric about the chief
ray so that all portions of the filter see
the same angle of incidence range,
14.2° to 23.6°

Uniform deposition
required at 1% level
over entire filter




Campo (FoV)

v O campo deve ser grande o suficiente para
gue haja uma alta probabilidade de inclusao
de estrelas brilhantes para serem usadas
como comparacao
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Resolucao temporal

v’ Deve atingir 1s para que o instrumento seja
competitivo em estudos de variabilidade



Razao sinal-ruido

v Erro desejado
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Fotometria x polarimetia

v O instrumento deve permitir realizar
polarimetria, mas também operar no modo
fotométrico apenas



Complementacao do LSST

v/ ... “15-second exposures in two photometric
bands every three nights on average, with
typical 5-sigma depth for point sources of
r=24.5" ...



Funcionamento
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Polarizacao

v Antes de falar do modulo polarimétrico,
alguns conceitos basicos de polarizacao

http://www.enzim.hu/~szia/cddemo/edemo0.h
tm



Materiais birefrigentes

v Neles o indice de refracao depende da
polarizacao

v Lembrar que feixe de luz pode ser decomposto
em duas componentes de polarizacoes
perpendiculares




Modulo polarimétrico

Rotating Savart
Retarder Plate

Ex_t_raord. [|,Q,U,V]"

[,QuU,V] —— e - Ord. 1 Q U,V
¢ o
|c-|'d:}; |+ Qcos(2a—4 @, )—Usin(2a—4¢.) and
I'H::i |-Qcos(2a—4 @ )+Usin(2a—4¢.) .

L



Comparacao com similares



Instrumentos similares

v TurPol (Piirola 1988)

/ ULTRACAM (Dhillon et al. 2007)

v GROND (Greiner et al. 2008)

v HIPPO (Potter et al. 2008)
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SPARC4 e competitiva

v SPARC4 e uma camera rapida que combina de
modo unico a polarimetria simultanea em
quatro cores com detetores bidimensionais



v Estrutura do projeto



Desenho optico

Polarimetric
module Collimator Dicroics

I Camera
™ Ill '| _Il‘llll \\ | y I .
| | . == II | o e —— lﬁé'— il ——
st ﬁ'ﬁi’ =/ am—— + L[_-_ = Detector
e T —1 | m—— oy
T S = — e e

-

20 LAYOLL

REDFOC2 ERPE==1Hs
TUE TAN 26 2018

LNA el +POLARIZACHO MODE NEW SYSTEM. ZMX
CONFLGERATIEAN 1 OF Y




Spot diagram
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Projeto mecanico




Projeto mecanico
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Proposta Fapesp

v Projeto conceitual

v’ Infraestrutura



Cronograma
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EMilestone
FScience requirements
Secure FAPESP funding for Concept Design Phase

o

Internal Feview (Detector & Qptics)
Internal Eeview (Electro-mechanics)
CoDR
Funding of Final Design and Frocurement

HDetector Design Study

HOptical Design

HOpto-mechanical design

HElectronics control

Hsoftware control

HData Reduction pipe-line

HConcept Design Review

HCoDR response and preparations for next phase
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Estagio atual

v Esperando avaliacao da FAPESP



Proximo passo

v Fechar lista de requisitos

v Contato:
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