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We report on recent near-infrared observations of the soaesive black hole at the Galactic
Center (GC), Sagittarius A*. The observations have beeriechout using the NACO adaptive
optics instrument at the European Southern Observatoer'y Varge Telescope on 17th May
2012. The polarization measurements of Sagittarius A* iesé data sets show that its emis-
sion is polarized during its frequent radiation outburdthe high level of linear polarization at
2.2 micron and its strong variations can provide clues tetram the physical conditions of the
accretion flow around this SMBH. We are going to combine tluega sets with the data simul-
taneously taken by other telescopes from the X-ray to rastiowe. This multiwavelength study
will help us reveal the origin of the emission detected fromgi8arius A*.
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1. Introduction

The closest super massive black hole (SMBH) lies at the ceftde Milky Way with the
mass of 4« 10°M®, which has been confirmed to exist through the orbital metifrstars around
it (Eckart & Genzel 1996, Genzel et al. 2000, Ghez et al. 1#a8art et al. 2002, Schodel et al.
2002, Gillessen et al. 2009). The radio source associatidtiis SMBH, SagittariusA* (SgrA*),
is the best example of low-luminosity AGN accessible to obm#ons. SgrA* is a source of radio,
near-infrared (NIR) and X-ray emission (Baganoff et al. 2OHckart et al. 2004, Genzel et al.
2003 and Yusef-Zadeh et al. 2006). This source is very fagible in NIR regime only during its
flaring state. Some NIR flares are polarized and have X-ragtegparts which show the radiation
mechanism is synchrotron or synchrotron self compton (SBi©yerick & Loeb (2006) and Eckart
et al. (2006b) modeled the polarized infrared radiatiorborgts assuming orbiting hot spots in the
inner radii of the accretion flow of the SMBH. Attempts for é&dping the radiation from the region
around SgrA* have resulted in two different models: jetfjase model and hot-spot/disk model.
Moreover, multi-wavelength observations of SgrA* can leado explain a connection between the
NIR flares and the radio emission via adiabatic expansiomwfce components (Yusef-Zadeh et
al. 2006). Here we report on NIR observations using ESO VLT dcth May 2012. We investigate
the polarimetric data taken on this date. We detect variablession of SgrA* in the 2.2 micron
NIR. In Section 2 we describe the observation and data restusteps. In the following Section
we show the photometry results and conclude with a discassi§ection 4.

2. Observations and data reduction

The observations of Sgr A* were carried out on 17th May 201théNIR Ks-band (2.0-2.36
m) using the NIR camera CONICA and the adaptive optics (AOJue NAOS on the ESO VLT
UT4 on Paranal, Chile. The infrared wavefront sensor of NA@S used to lock the AO loop on
the NIR bright supergiant IRS 7 (Ks-band magnitudes.5), located about 5.6 arcsecond north
of Sgr A*. In NACOS/CONICA (NACO) the combination of a Wollkas prism with a half-wave
retarder plate allows the measurement of two orthogonattions of the electric field vector. On
17th May 2012, we had a good seeing and the result was diffratimited images. As a first
step, for all the exposures we did sky subtraction, flatfigdind correction for dead or bad pixels
(Figure 1). Then we extracted the point spread functiond=gp&om all the single images by
using IDL Star Finder code (Diolaiti et al. 2000). The PSFsenextracted from nearby sources to
SgrA*. The individual exposures were deconvolved with thiey-Richardson (LR) deconvolution
algorithm. We aligned four polarization channels for théapaation data with a cross correlation
algorithm . Beam restoration was applied with a GaussiambafaF\WHM corresponding to the
final resolution at 2.2um of 60 milliarcseconds (Figure 2). The flux densities of castgsources
were measured via aperture photometry (13 constant clisrand 8 background apertures, Witzel
et al. 2012).

3. Photometric results

After performing aperture photometry, we obtained the flexsities of calibrators located
near SgrA* and also at the position of SgrA*. Figure 3 showesrdsult of the reduction process,
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Figure 1. Reduced image of polarimetric observations of GC in NIR Ksdbwith the Wollaston prism of
NACO on 17th May 2012. The upper stripe shows the ordinaryrbe@Wollaston prism.

Figure 2: Deconvolved image of the GC on 17th May 2012. The positiongsASis indicated by a circle.

the light curve of SgrA* in two orthogonal polarization chess on 17th May 2012. The gaps in
the light curves are due to the sky measurements. The flavéyat happening during the first 50
minutes.

4. Discussion

The correlations between intensity and polarimetric patans of the observed light curve
can lead us to understand the physical process involveckiertission of SgrA*. Therefore, we
obtained the polarimetric parameters for 2012 data. Thdtrisspresented in Figure 4, where we
can see the polarized flux, polarization degree and potaizangle of SgrA*. The mean polar-
ization degree is about 20%. The flare activity is strong ghdo allow studying the polarization
measurments in more details and doing the data analysistter lo@/estigate the emission from
the vicinity of the black hole. Modeling the NIR polarizedtaaelativisticly (Zamaninasab et al.
2010) and also the spectral energy distribution SED modelfrmulti-wavelength data (combining
this data with the data taken simultanously by other telgssan other frequencies) can lead us to
understand the exact nature of the origin of the radiatiocgss.
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Figure 3: The light curve of SgrA* observed in NIR Ks-band (2.2m) polarimetry mode (orthogonal
polarization channels; left: 0®0° and right: 45,135") on 17th May 2012. The green color shows SgrA*
flux density measured in mJy; for a better representationddedthe flux of a constant reference star (S17)

to SgrA* flux density (blue). Red dots show the background élarsities.
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Figure 4: In the top panel black dotes show the flare event of SgrA* aneé blotes show the polarized
flux density of this source; Middle panel shows the linearapahtion degree and the bottom shows the
polarization angle on 17th May 2012. For polarization degred angle the first 50 minutes is well defined

while after 50 minutes is not well defined since the flux vailighs low.
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