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v To improve OPD instrumentation

v’ To be useful to a broad range of scientific
interests



v’ Interactive binaries

v Pulsating stars

v Circumstellar envelopes
v  Star formation

v Blazars

v’ Solar system studies

v Exoplanets

v/ Gravitacional microlenses



Warner & Nather (1971)

o8 02




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 phase=5.2s

-8 -



Circumstellar envelopes

v Grain chemical composition
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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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Star formation B Quiescence Alves et al. 2008

.2 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).




Solar system studies

v Stellar ocultation by Charon
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Gravitational microlenses
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Requirements

v To cover the optical range with four broad bands
v Field of view: larger than 5 x 5 arcmin
v Good temporal resolution: better or equal 1s

v SNR: 0.02 mag in an integration of 1s of 14 mag
object -

v’ To have a photometry mode (no polarization)



Follow-up of LSST discoveries

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" ...



Preliminar layout
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Similar instruments

v TurPol (Piirola 1988)

/ ULTRACAM (Dhillon et al. 2007)

v GROND (Greiner et al. 2008)

v HIPPO (Potter et al. 2008)



SPARC4 is competitive!

v SPARC4 is a fast camera that combines the
simultaneous measurement of polarization
and/or photometry on four bands with
bidimensional detectors



Some work...



Preliminar optical design

COMFIGURRARTION 1

Polarimetric

moduie_ ﬁE\ID"FmEl’lUHI' | Dicroics Camera
el S et Deecio
" N

L.
30 LAYDUT
DVPE-—FS
LNA 160 +POLARIZACAD HODE NEW SYSTEN. ZWX

OF Y

Rene Laporte



Spot diagram
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Mechanical design

Rene Laporte
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Mechanical design

Rene Laporte



s
=

Mechanical des

Rene Laporte



Fapesp proposal

v Conceptual design phase

v  Infrastructure
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Mame

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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Next step

v Define the final list of requirements



Are you interested?

v http://www.das.inpe.br/sparc4

v Contact:
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