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minous Low Luminosity Active Galactic Nuclei. A detailedaysis of the infrared light curves
shows that the flares are probably generated in a singlestatess forming a power-law distri-
bution of the flux density. Near-infrared polarimetry shasignatures of strong gravity that are
statistically significant against randomly polarized reise. Details of the emission mechanism
are discussed in a synchrotron/self-Compton model. Sgigo*alows to study the interaction of
the SMBH with the immediate interstellar and gaseous enwient of the central stellar cluster.
Through infrared imaging of the central few arcseconds fidssible to study both inflow and
outflow phenomena linked to the SgrA* black hole. In this estwe also discuss the newly
found dusty object that approaches SgrA* and present a casopabetween recent Keck and
VLT K-band data that clearly supports its detection asl®™ K'-band continuum source.
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1. Introduction

Sagittarius A* (SgrA*) at the center of our galaxy is a highly variable nisfrared (NIR)
and X-ray source which is associated with-a4°M., central SMBH. Zamaninasab et al. (2010,
2011) has shown that the polarized NIR flares exhibit patterns of st@wty, as expected from
in-spiraling material very close to the black hole’s horizon. Therefoiis,ritainly the strong flux
variability that gives us certainty that we study the immediate vicinity of a SMBHiavektigate
the largely unknown flare processes. For bright high signal to noissfleelativistic modeling of
NIR polarization data and SED modeling of the multi-wavelength data can disctareaveen
pure Synchrotron and Self-Compton models (e.g. Eckart et al. 2012).

Given the unambiguous traces of recent activity of the Galactic Center it riwioile to
compare its properties with those of currently even more active sourchsasuthe class of low
Low Luminosity Active Galactic Nuclei (LLAGN). A detailed comparison to thentes of the
Milky Way and an in-depth discussion of the LLAGNS as a source clasbd&sgiven by Contini
(2011) and Ho (2008). Contini (2011) finds that, based on radio #sw/ér-infrared continuum
and line emission ([Ol] 68m & 145um, [NII] 122um, [CII] 158um), the physical properties of
the Galactic Center compare well to properties found for faint LLAGN. 2@08) outlines that due
to the short duty cycle of the Black Hole accretion, most AGN spend their liéelinv state, such
that the bulk of the population has relatively modest luminosities. He concthdethe absolute
luminosity can no longer be used as a defining metric of nuclear activity, dmwdaaer range
of alternative mechanisms needs to be considered to explain the natureAGMNd. Although
a comparison of radio to X-ray continuum spectra of the Galactic Center $e thiosome bona
fide LLAGNSs (like NGC 3147, NGC 4579, NGC 4203, NGC 4168, NGC 42a% NGC 4450)
shows remarkable similarities, the detailed e.g. radio properties of extremertonolsity objects
(like the GC) may be different from those of higher luminosity sources @ugher et al. 2012,
2008). Observational constraints and theoretical models suggest ¢hat 8GN are linked to
radiation inefficient accretion flows (RIAF) with luminosities of Qg qq or less, and that aty/
Leqq<10~2 the BLR disappears and a truncated or only temporarily existing disk is vesly lik
(Laor 2003, Nicastro 2000, Xu & Cao 2007). In Fig.1 we summarize thesinfis in a model
of a LLAGN in its 'off’- and 'on’-state. A more detailed understanding diAGN through a
comparison to the Galactic Center will also be fruitful for the investigationseofitbling of central
black holes and nuclear star formation on more luminous nearby AGN (e.gjiSebal. 2012,
Fischer et al. 2012, Bremer et al. 2012, Valencia-S. et al. 2012 n8abhter et al. 2011, Vitale et
al. 2012).

2. Building Blocks of a Nucleus

Based on the findings presented by Contini (2011) and Ho (2008), #ectiz Center is
ideally suited to study the building blocks (see sections 2.1 to 2.6) that anee@do explain the
thermal and non-thermal activities in a LLAGN. Given the correlation betvtiee black hole mass
and the stellar velocity dispersion in the bulge (which apparently largely od#gpendently on
the possible presence a pseudo-bulge; Beifiori et al. 2012) anddhih& LLAGN are found in
a large fraction of all massive galaxies (Maoz 2008), we can take thmegres of the Galactic



The Galactic Center Andreas Eckart

LLAGN off LLAGN on
log(r/[pc]) = -6 -1 0 1 log(r/[pc]) = -6 -1 0 1

LLl il I I LLl11l I I

Figure 1: Inclined view on an LLAGN in its 'off’ and 'on’ state. A logatimic scale along the semi-
major axis is given. The molecular and atomic gas resersairdicated by dark clouds. The stellar cusp is
indicated by the grey background. A temporary or truncaiskl @nd a more substantial accretion disk are
depicted by the pink and red disks surrounding the centaaldhole. The cyan lines and tube-like structure
represent the not necessarily collimated wind or outflowstdte and a possible jetin the on-state. Red giants
and blue young stars are shown as filled red and blue circtethel off state the activity is dominated by
rare and sporadic accretion events linked to dusty DSOelilfects (grey circles with commentary tails) and
to smaller cloudlets that are clearly visible in the offtetamage (see sections 2.3, 2.4 & 2.6 and Gillessen
2012, Eckart et al. 2013).

Center stellar cluster as a paradigm for bulges hosting the LLAGN. On cétessof the nuclear
bulge the efficiency with which stars are formed from molecular gas appedre dependent on
the bulge properties (Fisher et al. 2013). However, the non-thermbll ¢kvity does not appear
to be strongly linked to the amount of molecular gas available within the ovelgk l§a.g. Krips
et al. 2011, Bertram et al. 2007, Garcia-Burillo et al. 2008). BasetherNUGA sample of
nearby AGN, Garcia-Burillo & Combes (2012; see also Casasola et dl0, ZD11) show that
secular evolution and dynamical decoupling of molecular gas structusesi@e likely the key
ingredients to understand the AGN fueling and hence the overall AGNitgctiVherefore, we
speculate that also the star formation properties in the immediate viciniyféw parsec) of the
SMBH will depend on these factors rather than on more global bulge piregeThis makes the
Galactic Center an ideal case to study the conditions and impact of star fanrfatioLAGN in
the immediate nuclear region.

2.1 The Stellar Cluster

The investigation of stellar properties of the Galactic Center (proper motiaxtis] velocities,
colors, spectra, and variability) gives a clear view on the structureardigs, and stellar popula-
tions of the central cluster. First infrared stellar proper motion measutemame described by
Eckart & Genzel (1996, 1997). Eckart et al. (2002) showed thasthr S2 is in fact on a bound
orbit and gave first orbital elements. More detailed elements of S2 andstdrerwere then suc-
cessfully published by Schodel et al. (2002, 2003) and Ghez etG3j2Further improved orbital
elements and derivations of the distance to the center from stellar orbits@mer pnotions were
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given by Eisenhauer et al. (2005) and Gillessen et al. (2009). théderritt & Eckart (2009)
measured the proper motions of more than 6000 stars within the central sheditar ¢see also
Schodel et al. 2010). These stars are within about 1.0 pc of SgrAgy Tihd that the bulk of the
cluster rotates parallel to the Galactic rotation, while the velocity dispersiappears isotropic
(see details in their paper). A Keplerian fall-off of due to the central point mass is detectable
at separations of only a few 0.1 pc from SgrA* (see also Sabha et &R)20he authors find a
best-fit black hole mass of 3t§0.2-0.4)x 10°M® which is consistent with the mass inferred from
the orbits of the individual S-cluster stars close to SgrA*. Hence, in tefrtteedcSMBH mass the
Galactic Center may be taken as a representative case for other nudeicemparable or even
lower black hole masses are also indicated in other AGN (e.g. ValenciaalS 26112).

2.2 The conditions for Star Formation

The polarization of stars measured at NIR wavelengths (Witzel et al. ; Zidhholz et al.
2011, 2013, Rauch et al. 2013) allows us to separate objects thatlarzed due to their local or
intrinsic dust distributions from those that are polarized (predominantly) ohig to the Galactic
foreground. The detailed near- and mid-infrared properties of thesty dbjects are outlined in
several papers (Rauch et al. 2013, Eckart et al. 2013, Moultadda 2009, Moultaka et al. 2004,
Viehmann et al. 2006, 2005). The Galactic Center stellar cluster contai@sabgoung luminous
He-stars that arrange themselves in at least one disk, indicating thagied&en formed recently
(Do et al. 2009, 2003, Eisenhauer et al. 2005, Levin & Beloborogo03, and references there
in). The IRS13N complex (Eckart et al. 2004, Muzic et al. 2008) cémsita group of infrared
excess sources located just north of IRS13E . Together with the consét@pgd objects X3 and
X7 (Muzic et al. 2010) and the G2/DSO (Gillessen 2012, Eckart et al.3R0hese are clear
indications for the presence of dust enshrouded objects and ondainfpisnation in the central
stellar cluster. The Galactic Center can therefore serve as a labordterg the conditions for star
formation in a dense nuclear stellar cluster can be studied in detail.

2.3 The Dusty S-cluster Object

Recently, Gillessen et al. (2012, 2013) reported a fast moving infrexedss source (G2)
which they interpret as a core-less gas and dust cloud approachiAg &y an elliptical orbit.
Eckart et al. (2013) present first#oand identifications and proper motions of this dusty S-cluster
object (DSO). In 2002-2007 it is confused with star S63, but freenofigsion again since 2007.
Its NIR colors and a comparison to other sources in the field imply that it cadiietrr be an IR
excess star than a core-less gas and dust cloud (Eckart et al.. Zdil8Bjemperature of 450 K a
pure dust contribution is very unlikely (Fig.15 in Eckart et al. 2013). Alsofind very compact
L'-band emission (<0.1") contrasted by the extende8.@") Bry emission reported by Gillessen et
al. (2012, 2013) and modeled by Schartmann et al. (2012) and Betkatt(2012). The presence
of a star will change the expected accretion phenomena, since a stelta Rbe may retain much
of the material (Eckart et al. 2013) during and after the peri-bothresguge.

From Fig.2 we can see that in 2004 there was @ &ource component at the position of the
DSO in 2004 or the position of the DSO/G2 'tail’ in 2012 (Gillessen et al. 200232. Extended
flux density at that location was already indicated in the MIR continuum magepted by Stolovy
et al. (1996). Given the 816n dust emission at the current 'tail’ position (Fig.2) and the large
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Figure 2: The 2004 VISIR and 1994 Palomar (Stolovy et al. 1996) 8.6 omiémages, a source/flux ridge
at the position of the DSO/G2 'tail’ can be identified (whitecav). A 2012 NACO Ks-band image with the
DSO 'tail’ contours in red is shown. The image scales aremgimearcsecond.

0.5 arcsec

Figure 3: The By line emission (grey scale and contours) towards the cefgnabrcseconds as obtained
from narrow band filter observations with NACO (Kunneriatlak 2012). The positions of some stars are
labeled in the continuum subtracted image. We also showpgpeaimate orbit of the DSO from 2002 to
beyond 2013 (Eckart et al. 2013). The entire region is higblyfused in its By line emission.

amount of confusion emission in the central region (Fig.3) this suggestheaariaterpretation:
The DSO/G2 'tail’ seen in recent years is in fact a background compppessibly within the
mini-spiral gas/dust flow. This is supported by the very low radial veloaity proper motion of
the extended 'tail’ component (Fig.7 in Gillessen et al. 2013 and Fig.10 inrchian et al. 2012).
If the 'tail’ component is indeed a background source that is not ageddiathe fast moving dusty
object, then the DSO may be a compact source comparable to the cometarssheges X3 and
X7 (Muzic et al. 2010). Its smaller size compared to X3 and X7 can be exquldig the higher
particle density within the accretion stream close to SgrA* (e.g. Shcheviaaganoff 2010).
Its size also depends on how possible earlier passages close to Sgughadlthe distribution of
gas and dust close to a possible star at the center of the DSO. The |latgdueature that crosses
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Figure 4. Comparison between Fig.2c by Phifer et al. (2013) (top lefit) the restored version (bottom
left) showing fainter structure in the same image that spoads surprisingly well to structure reported by
Eckart et al. (2013) in Fig.A.1. The public 2010 August 20tdp(right) and July (bottom right) Keck data
reduced. The DSO can clearly be identified close to the cemtédre 30 contour of the By line emission
reported by Phifer et al. (2013). This contour line is alsovaas a black ellipse in the panels on the right
side. The dashed rectangle in the bottom leftimage dejpietarea of the image sections shown on the right.

the mini-spiral to the south-east of the DSO (Fig.7 in Gillessen et al. 2013) masimply be a
consequence of the interaction between the two rotation gas disk comporardasetiassociated
with the northern arm and the eastern arm (Fig.21 in Zhao et al. 2009,igrid i Vollmer &
Duschl 2000). If upcoming observations can confirm that the 'tail’ comepo is not associated
with the DSO, it does not need to be taken into account by future simulati@ve sikhulations are
needed that include the presence of a star and go beyond the assurfptfmur® gas/dust cloud.

2.4 Confirmation of the K-band continuum detection of the DSO throwgh Keck data

Given that the role of the DSO is important in the context of nuclear stellanlptipns and
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date decimal integration R.A. DEC.

date time (sec) offset offset

arcsec arcsec
2008 05 20 2008.38 140 0.179 -0.062
2009 05 02 2009.33 616 0.170 -0.051
2010 07 05/06 2010.52 4760 0.151 -0.039
2010 08 14/15 2010.62 4760 0.144 -0.042
2011 07 18 2011.55 5236 0.117 -0.023

Table 1: List of public Keck data used for the present analysis andtipas of the K’-band identification of
the DSO based on this data. From their scattering we estimatencertainties of the R.A. and DEC. offsets
to be of the same order as the value of 14 mas given by Eckdrt(@04.3).

that its physical structure is essential for predictions and interpretatfadhe expected interaction
with SgrA*, a comparison to additional observational datajah2vavelength is useful. Recently,
Phifer et al. (2013) stated that, based on Keck data, they cannot treda50 in K’-band down
to a limit of K=20. In a K’-band image they show an empty aperture at the pogifiashe Bry
emission of the DSO. Size and shape of the aperture are given by ttendour line of the By line
emission. Indeed, a simple visual inspection of this aperture in Fig.2c in Phder(@013) shows
no source fainter than about 18.5 magnitude. We took Fig.2c by Phifer @&l3), removed all
labels within the image by interpolation and reestablished a linear flux denslig/usiag known
source fluxes from the corresponding VLT data. The result is showigid. It reveals a structure
surprisingly similar to what Eckart et al. (2013) show for 2010 and wedaarly identify flux
density at the position of the DSO counterpart at K’-band.

In order to further confirm the presence of the DSO atr2wavelength we reduced all pub-
lically available K’-band imaging data obtained by the Keck that contain the ‘Sgagion. The
results for epochs 2008, 2009, 2010, and 2011 are shown in Fig.bstextlin Tab. 1. In order
to fully exploit the data, we applied a Lucy deconvolution algorithm using thghtest source
(IRS16SW) in the frame as a PSF reference. Inspection of othereso(gg. IRS16C) in the field
shows that the PSF structure at the location of the Airy ring changes ofdhevel as a function
of position. In addition to a limited size PSF and a residual background thiksés brightness
dependant differential artifacts after deconvolution in the immediate susiegs of bright sources
S4, S6, and S7. In the right panels of Fig.4 we show the DSO in a regioisthafficiently far
away from bright stars and is therefore not heavily affected by théeceét the given sensitivity.

Based on the 2011 and 2012 Keck and NACO data we improved our kinemateal foostars
S23, S63, S54, and S57, such that their position is now better représeritee crowed region
100mas to 150mas south of SgrA*. For this we changed the model paratistzsn Tab.6 by
Eckart et al. (2013) by less than 3 times the Uncertainty listed in the caption of that table. The
improved parameters are listed here in Tab. 2. We show the results fdr 8pad and 2012 for
the NACO data in comparison with the new kinematic model in Fig. 6.

For the Keck data shown in Figs. 4 and 5 we find at all epochs very similextsies compared
to those derived from the VLT data presented by Eckart et al. (20B8%ed on the comparison
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to VLT NACO L- and Ks-band data (Eckart et al. 2013, Gillessen et al. 2013) we can clearly
identify the DSO in its K’-band continuum emission as measured by the NIRG®2rmeaat the
Keck telescope. Using the relative astrometric reference base on ftiemmef SgrA*, S2 as well

as the positions of sources S23, S63, S54 (alias S0-44, S0-41, BOK&ck nomenclature) as
derived from their modeled projected orbits (Eckart et al. 2013) wercdnde the Keck results in

the plots showing the DSO’s right ascension and declination as a functionef A comparison
between the L'-band and K-bandBiits to the DSO trajectory published by Gillessen et al. (2013)
and Phifer et al. (2013) as well as oug-Kand NACO (Eckart et al. 2013) and K’-band Keck
identifications of the DSO is shown in Fig.7.

The comparison demonstrates that within the uncertainty of 14 mas (Eckakt X013,
Fig.A6) our DSO identification is in good agreement with the L'- angdand results by Gillessen
et al. (2013) and Eckart et al. (2013) as well as the K-bandliBe emission results by Phifer et
al. (2013). With respect to the VLT L'- anddband results, the L'-band graph presented by Phifer
et al. (2013) is systematically off by about 20 to 25 mas to the east and Sdwetcomparison of
the Keck and VLT results shows that there is a clear identification of the D&@ i’-band con-
tinuum. Despite the admirably small formal errors in positions and orbital fitsethdts appear to
be affected by systematic effects. Our estimate of the uncertainties of 14pmeatly represents
the current systematic and statistical uncertainties quite well. This indicatatéhedmbined L-
and K-band results from both telescopes do currently not allow a vesiga prediction of the
DSO periapse.

Of course positions and flux densities for faint sources will not be asteas for the bright
members of the S-star cluster. The investigation of faint states of SgrA* ilgelét al. (2013)
showed that the flux density information towards low fluxes becomes inoghasinreliable.
Sabha et al. (2012) showed that the flux densities and positions of ¢airtes will be influenced
by the grainy and time variable distribution of faint cluster members in the baskgr Hence,
one cannot expect that the information on flux density and position of tl@iB&s accurate as it
may possibly be for the brighter S-cluster sources.

2.5 Molecular Gas and Dust

A recent LABOCA sub-mm map of the thermal GC emission surrounding SigAjiven
by Garcia-Marin et al. (2011). They find that the innermost tens ofegarsf our Galaxy are
characterized by the presence of molecular cloud complexes surrgudid*. Using sub-mm
maps, they describe the complex morphology of the molecular clouds anddhmeiruclear disk,
along with their masses (of order 3@ 1 M.), and derive also the temperature and spectral
index maps of the regions under study. The authors conclude that ttegawemperature of the
dust is 144 K. The spectral index map shows that the sub-mm emission of the 20 anad/s0 k
clouds is dominated by dust emission. Comparatively, in the CND and its swiirgs the spectral
indices decrease toward SgrA* and has values between about 1.&n@h@se numbers are mostly
explained by a combination of dust, synchrotron, and free-free emi6sidalifferent proportions)
at different positions. The presence of nhon-thermal emission alsauatsctor the apparent low
temperatures derived in these very central regions. This indicatedaaiog dust temperatures
in this region is difficult and possibly misleading. Requena-Torres et@l.ARreport sub-mm and
millimeter spectroscopy measurements obtained with SOFIA/GREAT, Herschglatid ground-
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Figure 5: K'-band identification of the DSO using archival Keck NIRC2td for epochs 2008 till 2011 and
using the improved kinematic model from Tab 2. We show thatined positions of the stars S23, S57, S54,
S63 and the DSO over the years 2008 - 2011 in comparison wibaKd Lucy-deconvolved Keck NIRC2
images (at~40mas resolution). We show the results of the model caiomdteft) with the location of
the sources on their sky-projected track (dot interval @&rg; 1999-2006.5 in blue, 2007-2012 in red), an
image of the model with the sources indicated by red cirai@igdle; image size is 380ma880mas), and

a deconvolved K’-band image with the modeled image secti@nlayed (right). For all years a source can
clearly be identified at the L’-band position of the DSO. 11980t emerges from the confusion with S63 and
shows up between the stars S23, S63, and S54 (alias S0-44,, S0-37 in Keck nomenclature) just north
of S63. For 2010 we also show as a black ellipse the &r contour for the DSO given by Phifer et al.
(2013).
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o-0 trajectories modelled emisson NACO Ks-band VLT
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Figure 6: Ks-band identification of the DSO for epochs 2011 and 2012 sheitm deconvolved NACO
data (at~40mas resolution) and using the improved kinematic modehffab 2. See caption of Fig.5.
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Figure 7: A comparison between the L'-band tracks of the DSO used blg$3ién et al. (2013) (magenta
line; L-band), Phifer et al. (2013) (blue (K'-band Brand red (L-band) lines). We also show the coordi-
nates obtained from theskband identification by Eckart et al. (2013) using VLT NACQalédata points
with red error bars connected by a black dashed line). Data path thick black error bars represent the
K’-band identification based on Keck NIRC2 data as presenézd.
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Name Epoch Flux Aa Ad pMy pms acgy acG
year ratio mas mas masyr masyr! masyr? masyr?
S23 2005.47 1.01 3074 -89.1 12.81 10.17 -1.153 0.225

S57 2007.46 1.24 393.6 -147.4 9.99 6.05 0.000 0.000
S63 2004.00 0.83 245.0 -150.0 15.00 -5.60 0.000 0.000
DSO 2002.00 0.30 295.0 -160.0 16.50 -16.40 -0.160 -0.240
S54 2006.59 1.36 1154 -60.1 3.05 23.80 0.000 0.000

Table 2: Improved kinematic modeling of the proper motions of the D81 nearby sources. Epochs, flux
ratios, positions, proper motions, and accelerations tessinulate the DSO and the neighboring stars with
results shown here in Figs. 5 & 6 and in Figs. Al, A2 & A3 by Etletral. (2013). The flux ratios have
been calculated with respect to the mean flux deriveg=h7.6) from the K-band magnitudes of S23, S54,
S57, and S63 as given by Gillessen et al. (1999). They caynekfwith an estimated uncertainty of 30%)
to the relative fluxes suggested by the modeling presentéukifigures listed above. From the quality of
the fit in these figures we estimate that the uncertaintie¢ @urmas for the coordinates, 1 mas yffor the
proper motions, and 0.1 mas Yrfor the accelerations.

based instruments. The authors find that a superposition of various(@aénto 500 K) gas phases
is required to explain the observations. The densities arouhtbIDPcm 2 are derived for these
phases. They appear to be too low to self-stabilize the clumps against threinteigal turbulence.

Since these values clearly fall below the Roche density 13’ cm~2 at the position of the CND,

the authors conclude that the bulk of the material in the CND does not cofnsistble structure

and must be rather transient. Densities~df0’ cm~2 are indicated for CND molecular clumps
through interferometric HCN and HCOmeasurements by Christopher et al. (2005).

2.6 Variability

In a comprehensive statistical approach and using the complete VLT NA€OaKd data
between 2002 and 2010, Witzel et al. (2012) could give a self-consistatistical description of
the NIR variability of SgrA*. Witzel et al. (2012) could not confirm the learclaimed two states
of variability (Dodds-Eden et al. 2011). We find the NIR variability to be ayk&irstate process
forming a power-law distribution of the flux density. This distribution everisfan explanation
for the claimed X-ray flare that probably occurred 400 years agor(iRsev et al. 2004, Sunyaev
& Churazov 1998, Terrier et al. 2010) as an extreme value of ourdtatistics without the need for
an extraordinary event. However, it cannot be fully excluded thatyclgects, like the DSO/G2,
the X3 and X7 sources, or smaller cloudlets (Gillessen 2012, Eckart22Hs, Muzic et al. 2010)
may be responsible for rare and sporadic off state accretion evenlsight flares - as they are
expected if the DSO/G2 leads to an enhanced accretion during or pasrAts 8dpyy - QPOs
(quasi periodic oscillations) may occur that probe the last stable orlitre§ SgrA* and allow to
constrain the BH spin (Zamaninasab et al. 2010; Eckart et al. 2006).

These phenomena are observed in nearby galactic nuclei: Tempor@ye@tires have also
been detected in Seyfert 1 nucleus of RE J1034+396 (Middleton, Utti®geige 2011). Cenko et
al. (2012) report on a short-lived, luminous flare from the nucleaoregf a star-forming galaxy
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that may be the result of an interaction between a stellar object and a SMHtohditions under
which these phenomena occur can probably be studied best at theafgahgeMilky Way.

There are various approaches to physically model and understariddldyg state variability of
SgrA*. Eckart et al. (2012) use the total NIR/X-ray flux densities aggmchrotron/Self-Compton
model with adiabatic expansion to match the radio. The adiabatic time-lag is me&®stevith
the large frequency separation offered by LABOCA/SABOCA (345 & &5Hz). The typical
adiabatic expansion speeds<0.1c are too slow for material to leave the immediate vicinity of
SgrA*. The expansion must either take place in an orbiting disk or in a jet ooem with a
higher bulk velocity. Larger scales, i.e. separations<6f5” i.e. within the Bondi sphere - are
usually described by magneto-hydrodynamical (MHD) models (Moscitkaét al. 2009, Dexter
et al. 2010, Shcherbakov & Baganoff 2010). The mid-plane of thesteta@an be described
using a 3D relativistic disk code (e.g. Valencia-S., Bursa et al. 201zbtapf investigating the
effect of radiative transport and polarization). Indications for a qale jet recently outlined
by Yusef-Zadeh et al. (2012) are in agreement with the overall orientafithe SMBH and the
corresponding spin-axis as derived by Zamaninasab et al. (2011).

3. Conclusion

Based on the work of Contini (2011) and Ho (2008), the Galactic Ceatebe regarded as a
LLAGN in a faint or even off-state. Based on recent work in the radimaned and X-ray regime,
the center of the Milky Way has all the necessary building blocks that magchered for a bona
fide LLAGN. The analysis of the central stellar cluster indicates the poeseinyoung stars (e.g.
Buchholz et al. 2009, Schoédel et al. 2009, 2010; see also Arclik@aintuplet clusters). Both
the NACO VLT and NIRC2 Keck data support the identification of the DSO/GR &2um
continuum source. This suggests that we see photospheric emissiodustyrstar (details in
Eckart et al. 2013). The uncertainties between the K- and L'-bandureagnts obtained by the
VLT and Keck suggest that the orbit of the DSO is currently not well @efibusty sources that
may be linked to young and recently formed stars are also present in tinal stellar cluster
(Eckart et al. 2013 and references there in). Combined with the subbeenations that reveal
dusty molecular cloud complexes, this shows that there is the potential fomgngtar formation
in the LLAGN at the center of the Milky Way. There are three main points thabeaconcluded:
i) There is an indication that the overall efficiency for accretion eventd if&N is low (Ho
2008) which is consistent with the SgrA* NIR variability statistics that can ewle X-ray flare
about 400 years ago (Witzel et al. 2012); ii) There is an observatindiglation of an accretion
wind associated with the SMBH SgrA* (e.g. Muzic et al. 2007, 2010, Zanaasaio 2011); iii)
Sporadic accretion events can be expected in the near future due to@htyb$ (Gillessen et al.
2012, Eckart et al. 2013). This scenario supports the assumption ¢slility Way may in fact
harbor a LLAGN at its center.
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