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ABSTRACT

We use near-infrared spectroscopic data from the inner fevdied parsecs of
a sample of 47 active galaxies to investigate possible ladiwas between the stellar
velocity dispersiond,), obtained from the fit of the K-band CO stellar absorption
bands, and the gas velocity dispersiar) pbtained from the fit of the emission-
line profiles of [Su]210.953um, [Fen]11.257um, [Feu]11.644um and HA2.122um.
While no correlations witlr,. were found for H and [Smi], a good correlation was
found for the two [Fell] emission lines, expressed by thedinfito, = 954 +
16.1 + (0.25 + 0.08) x ore1y. Excluding barred objects from the sample a better
correlation is found between, andoe iy, with a correlation coicient ofR = 0.80
and fitted by the following relationor, = 57.9 + 235 + (0.42 + 0.10) X ore-
This correlation can be used to estimatgin cases it cannot be directly measured
and the [Fei] emission lines are present in the spectra, allowing toinltkee mass
of the supermassive black hole (SMBH) from thMe — o, relation. The scatter
from a one-to-one relationship between and its value derived frororee iy using
the equation above for our sample is 0.07 dex, which is sm#ilbn that obtained
in previous studies which usejoy; in the optical as a proxy fow-,. The use of
oren) in the near-IR instead afjo ) in the optical is a valuable option for cases in

which optical spectra are not available or are obscured; gieicase of many AGN.
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The comparison between the SMBH masses obtained usind4heo, relation in
which o, was directly measured with those derived frofa. ;) reveals only a small
average dference ofAlogM, = 0.02 with a scatter of 0.32dex for the complete
sample andA\logM, = 0.00 with a scatter of 0.28 dex for a sub-sample excluding

barred galaxies.
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1 INTRODUCTION

In the present paradigm of galaxy evolution, most galaxibglwform a bulge also form a su-
permassive black hole (SMBH) in their nuclei (e.g. Magorrd al.. 1998; Richstone etial. 1998;
Ferrarese & Merrit 2000; Gebhardt etlal. 2000). The centkéBBB seems to play a fundamental
role in the galaxy evolution and cosmological simulationthaut considering the presence of
a SMBH and its associated feedback predict masses for tagigalmuch higher than those ob-
served|(Di Matteo, Springel & Hernguist 2005; Springel, Dafi®éo & Hernguist 200%; Bower etal.
2006). In a scenario of co-evolution of the SMBH and its hasagy, mass accretion to the central
region of the galaxy leads to the growth of the galaxy bulga]enthe feeding of the SMBH trig-
gers episodes of nuclear activity which results in feedbadke form of radiation pressure and
mass ejections from the accretion disk surrounding the SMBtis episodic feedback may halt
the mass accretion to the galaxy preventing its growth irattive phase (Nemmen et al. 2007).
This co-evolution may be the mechanism which leads to tharezaprelation between the mass
of the SMBH and the stellar velocity dispersion of the bule— o, [Ferrarese & Ford (2005);
but see alsp Jahnke & Maccio (2011)].

TheM, —o, relation has been extensively used to estimate the mass BHSNtom the stellar
kinematics, as direct determinations for the SMBH massgsare possible for the closest galax-
ies for which the radius of influence of the SMBH can be resblie2g Ferrarese & Fard 2005).
Although allowing to estimate the masses of the SMBHs forgeaumber of galaxies, the use of
the M, — o, relation requires the measurementqf which is not always easy to obtain, particu-
larly in active galaxies, where the AGN continuum dilutes ghellar absorption lines. In order to
overcome this diiculty, a number of scaling relations using the width and husities of emis-
sion lines to determin®, have been proposed (e.g. Booth & Schaye 2011; Wu!Z2009; Beters
2008; Salviander et al. 2006; Vestergaard & Peterson 200 & Ho 2006, 2005; Kaspi et al.

* E-mail: rogemar@ufsm.br



A correlation between the stellar arfBe 1] velocity dispersions 3

2005; Onken et al. 2004; Nelson & Whiitle 1996). Neverthglesost of these relations are for the
optical domain of the electromagnetic spectrum. With theromement of infrared (IR) detectors,
IR spectra of many AGNs have become recently available, and the advantage of being less
affected by reddening than optical spectra. In the present papdanvestigate the possibility of
using the widths of emission lines in the near-IR as proxies-,.

Recent studies by our group, using near-infrared (henmeadi@r-1R) integral field spectroscopy
of active galaxies, have allowed the mapping of the flux distrons and kinematics of the molec-
ular (H) and ionized gas. We have found, in particular, that theistally shows small velocity
dispersions and a velocity field dominated by rotation, aithie ionized gas shows higher velocity
dispersions and is not dominated by rotation (e.¢feRet al. 2008, 2009; Riel & Storchi-Bergmann
2011&,b). The kinematics and flux distributions are alsaisbent with a location for the Jhas in
the galaxy plane, while the ionized gas, and, in particiear] extends to high galactic latitudes.

In the present paper we investigate the correlation betweegas and stellar kinematics de-
rived from near-IR spectroscopy, with the goal of lookingddproxy” for o-, among the brightest
emission lines in this wavelength range. This paper is organas follows: in Section 2, we de-
scribe the sample and the observational data; in Sectiond2s&ibe the methods used to measure
the stellar and gaseous velocity dispersion. The resudtprasented in Section 4 and discussed in

Section 5, while the conclusions are shown in Section 6.

2 OBSERVATIONAL DATA

The spectroscopic data used in this work are frofidRiRodriguez-Ardila & Pastoriza (2006);
Rodriguez-Ardila, Contini & Viegas (2005) and Rodrigtialila et al. (2004). The sample com-
prises 47 active galaxies with a range of activity types,thedspectra cover, on average, the inner
300 pc radius of the galaxies.

The near-infrared spectra were obtained with the NASA 3 mahefl Telescope Facility (IRTF),
using the SpeX spectrograph in the short cross-disperset f®XD, 0.8-2.4m). The detec-
tor employed was a 1024024 ALADDIN 3 InSb array with a spatial scale of 0.1pikel. A
0.8"x15” slit was used and the spectral resolution is 300 kinabtained from the measurement of
the full width at half maximum (FWHM) of Arc lamp lines, or 1Xm st in o. The data reduction
followed standard procedures. For more details on theunstntal configuration, data reduction,
calibration processes and details of the extraction ofpieetsa see Riel, Rodriguez-Ardila & Pastoriza
(2006).
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The above sample was chosen for this work because it is ameicigtaset of near-IR spec-
troscopy of active galaxies, observed with the same instniat setup (thus with no instrumental
bias), covering the near-IR Z, J, H and K bands, and inclugmgeral emission and absorption

features allowing the comparison of the stellar and gaskaties.

3 METHODS

In order to obtain the gaseous velocity disperstowe fitted the emission-line profiles of {§10.953um,
[Fen]11.257um, [Feu]11.644um and H12.122um by single Gaussian curves and adopted as the
measured velocity dispersion theof the Gaussian. These emission lines have been chosen be-
cause they are the strongest in the near-IR spectra of getisries (e.g. Riel, Rodriguez-Ardila & Pastoriza
2006). We excluded the H and He recombination lines due terteiaties in the fit for type 1
objects, for which is not always easy to separate the nanmom the broad components. The fit-
ting of the emission-line profiles was done by adaptingsdieir routine (Rifel [2010), which
outputs the emission-line flux, the centroid velocity, tleoeity dispersion and the uncertain-
ties for each of these parameters. The velocity dispersamtiwen corrected for the instrumental
oinst =127 km's?!, which was subtracted in quadrature from thebtained from the fit of the
Gaussians to the line profiles.

We measured the stellar velocity dispersiorn X using the penalized Pixel-Fitting (pPXF)
method of Cappellari & Emsellem (2004) in order to fit the CGaiptions bands at 2.3um
in the K-band. The pPXF method requires the use of stellactsp@as templates. We used for
this the spectra of 60 late-type stars, 40 of them from the iGieNear-IR Late-type stellar li-
brary (Winge, Rifel & Storchi-Bergmann 2009) and the remaining 20 spectrdrane stars with
public NIFS observations in the Gemini data archive (Dirtiale 2012 in preparation). The un-
certainties on the measurementsogf were estimated using 100 Monte-Carlo iterations as in
Riffel & Storchi-Bergmann (2011b).

In order to illustrate our procedures, we show in Eig. 1 sanfifd of the CO absorption band
heads at 2.3m using theepxr method, as well as fits of the emission-line profiles uswagr for
the spectrum of the galaxy NGC5929.

4 RESULTS

The resulting measurements for the stellar and gas veldapersions for the galaxies of our

sample are shown in Tallé 1. The dashes in the Table are die tact that for a few objects we
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Figure 1. Sample fits of the spectrum of the galaxy NGC 5929. Top leftoffithe stellar absorption spectra to obtain the stellar rkisics.
Remaining panels: fit of the emission-line profiles of, fFen] and [Sm]. The observed spectra are shown as continuous lines, shasfidotted
lines and the residuals as dashed lines.
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Figure 2. Comparison between the gas velocity dispersions obtaied the H12.122:m emission line¢w,) and the stellar velocity dispersions
from the CO stellar absorptions @2.3um (o). Points with no error bars in one or both axes represent unea®nts that are unresolved by our
observations and should be considered as upper limits.

were not able to measure one or more values due to the absktmeeatsorptiofemission lines

or due to a low signal-to-noise ratio.

We have looked for correlations between the stellar andalsea@us velocity dispersions using
the values of Tablgl1 to construct the graphs of Figuré$ 3d2akiVe have used the IDL routine

R_CORRELATE t0 Obtain the Spearman correlation fla@entR for each graph. Figuié 2 showrs vs.
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Table 1. Stellar and gas velocity dispersions for the galaxies okdmaple.

Object Hubble Typg2  Nuclear Activity? o (kms™) oy, (kms?t) ey (kms?) agsiy (kms?)
MRK334 Shc Syl <127 <127 18@9 278c14
NGC34 SPa Sy2 16@-23 198:17 22719 21518
NGC262 Sfa Sy2 - <127 26317 245:16
MRK993 Sa Sy2 13214 185:10 214:12 28716
NGC591 SBa Sy2 13621 <127 27417 22914
MRK573 SBO Sy2 <127 <127 17212 21115
NGC1097 SB(s)b Syl 1683 <127 16612 38L28
NGC1144 E Sy2 20640 17513 23018 233:18
MRK1066 SQa Sy2 <127 <127 20615 23417
NGC1275 SO Sy2 — 1221 313:38 564:68
NGC1614 SB(s)c Sb <127 <127 20312 21%#13
MCG-5-13-17 SBa Syl 16211 19122 16219 20123
NGC2110 E-SO Sy2 18416 <127 24817 305:21
ES0428-G014 SO Sy2 <127 16%11 233:18 253:18
MRK1210 S? Sy2 18424 <127 316:32 34235
MRK124 S? NLS1 22223 23527 335:39 244+29
MRK1239 E-SO NLS1 - - <127 37@:35
NGC3227 SB(s)a syl 128 157:24 314:48 276:42
H1143-192 - Syl - - 1428 410:68
NGC3310 SB(r)bc Sh 14218 <127 139 153:10
PG1126-041 S QSO - <127 254:34 363:48
NGC4051 SB(rs)bc NLS1 <127 <127 1426 215+9
NGC4151 SB(rs)ab Syl 13649 <127 19441 23148
MRK766 SB(s)a NLS1 <127 <127 13320 188:19
NGC4748 S? NLS1 <127 17&:15 17121 27323
TONSO0156 - QSO - - <127 712:200
MRK279 SO NLS1 13812 <127 20949 335:79
NGC5548 Sta Syl <127 <127 16543 21355
MRK478 Sc NLS1 - 16322 17123 3953
NGC5728 SBa Sy2 <127 13223 <127 22338
PG1448273 E? QSO - <127 - 3031
MRK684 Sab Syl 17017 35118 — 54@-27
MRK291 SBa NLS1 — 12914 144:16 16718
MRK493 SBb NLS1 - <127 23212 41221
NGC5929 Sa Sy2 15823 <127 20826 18123
NGC5953 Sfa Sy2 1494 1878 28913 28913
PG1612-261 - QSO 16618 — 266:53 26252
MRK504 S? NLS1 <127 <127 - 33338
3C351 - BLRG — - — 18¥14
ARP102B EO Syl <127 1559 195+10 29916
1H 1934-063 - NLS1 1849 191+8 238:11 29113
MRK509 E-S? Syl <127 - 15939 37Q:91
1H2107-097 - Syl <127 - <127 256:56
ARK564 SBc NLS1 - 18010 17610 26Q:15
NGC7469 SBbc Syl - — 1615 283:18
NGC7682 SBab Sy2 18310 <127 19827 205:28
NGC7714 SB(s)b HIl <127 <127 16513 18414

@ The Hubble type and Nuclear Activity were taken NABAAC Extragalactic Database (NED) and Hyperleda Datalfaagifel et al. 2003).

ow,. The range of the-, andoy, values is approximately the same, something we have naticed
our previous studies of individual galaxies using intediedtl spectroscopy of the inner hundreds
of parsecs (e.g. Rel et al.. 2008, 2009; Riel & Storchi-Bergmann 2011a,b). Nevertheless, we
have obtained only a very weak correlation betwegnando,., with R = 0.35, but we note that
the H, line is unresolved for several objects.

The relation betweenr, andoee ) is presented in Figurel 3, showing thag. ; is usually

higher thano-,, which is also in agreement with the results from the intefigéd spectroscopic
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Figure 3. As Fig.[2 but for gas velocity dispersion derived using ffFEL.257um. The dashed line represents the best linear fit of the daten g
by: o =954+ 161+ (0.25+ 0.08) X o[Fel)]-
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Figure 4. As Fig.[2 but for gas velocity dispersion derived usingu20.953um.

studies above. A better correlation is observed betwgeamdo e ;) than witho,, corresponding

to a correlation ca@icientR = 0.56 obtained as described above. We fitted the data by a linear
equation of the fornar, = A+ BXx o geyy Using the IDL routinemmix_err, wWhich uses a Bayesian
approach to linear regression with errors in both variabtestakes into account upper limits for

the measurementes (Kelly 2007). The best fit to the data endiy
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04, =954+16.1+ (0.25+ 0.08) X oje (1)

which is shown as a dashed line in Hig. 3.
Finally, the relation betweenr, andogy; is shown in Figurél4, resulting in a correlation
codficientR = 0.32, suggesting only a very weak correlation. This figure alsmws thatrs; is

larger tharo, by more then a hundred km's on average.

5 DISCUSSION

The use of the velocity dispersion from the Narrow Line Ragmission lines as a proxy for,
in order to obtain an estimate for the SMBH mass via thg Mo, relation in active galaxies is not
new. It has been previously used in the optical domain, wtiereemission line most commonly
used is [Qu]A5007 (e.g. Wu 2009; Salviander etlal. 2006; Kaspi &t al. 2@iken et al. 2004).
This emission line has been used insteadrpfbecause in active galaxies, cannot be easily
measured due to dilution of the stellar absorption linesheyAGN continuum or its scattered
light.

In this paper we present an alternative to be used in thelReaks shown above, we found
a correlation betweenr, andorey, indicating that the latter can be used to estimateusing
equatior L. [Fa&] has two similarly strong emission lines which can be obsérn the near-IR:
[Fen]11.257 in the J band and [F§11.644 in the H band. In Figufé 5 we present a comparison

between ther of these two lines, where the solid line shows an one-to-efaionship. This
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comparison shows that the width of these lines is the saniénitie errors, with a meanftierence
of o[remir6a4-TFe 1257 = 8 km s and a scatter of 47 km§ as seen in the top panel of Hig. 5.
This scatter may be partially due to the fact thatifFE..644 is close in wavelength to Brackett 12,
which usually appears in absorption and méget the measurement of [kgline.

Why isore iy better correlated witbr, thanoy,? As pointed out in the Introduction, our previ-
ous studies using Integral field spectroscopytRiet al. 2008, 2009; Riel & Storchi-Bergmann
2011&,b) showed that the,Hinematics frequently shows a rotation pattern and a smadlecity
dispersion than that of the ionized gas. This also led to tmelasion that the FHgas was more
restricted to the galaxy plane, while the ionized gas — anghiticular [Fai] — extended to higher
galactic latitudes. The integrated valueogf from the nuclear region of galaxies is dominated by
the contribution of bulge stars, which are not restrictethtoplane, showing a “hotter” kinemat-
ics. Thus, it can be understood that the velocity dispersfayas which is restricted to the plane
does not correlate with that of bulge stars, while that of@dending to higher latitudes, similar
to those of the bulge — such as the [fFemitting gas — is correlated to that of the bulge stars. The
higher values ofree ) relative too, are probably due to extra heating provided by a nuclear AGN
outflow.

Our results can be compared with previous ones in the optgiag theo of the [Om] 215007
emission line as a proxy far,. For a sample of 66 Seyfert galaxies, Nelson & Whittle (1996)
found a scatter of 0.20 dex around a one-to-one relationdsiw, ando oy, while/Onken et &l.
(2004) found a smaller scatter of 0.15 dex for a sample of 1B8I8&Gor which 25% of their sources
haveo o deviating by more than 0.20 dex from the values expecteddo@séheiro,. We found
a scatter of 0.07 dex between the values obtained via equfitmd the measured values toy,
which is thus smaller than that fotio ;.

A cautionary note is the observation of recent spatiallpitesd studies (e.g. our previous stud-
ies already mentioned) that the [feemission originates at least in part in outflowing gas. Thus
the width of the line is not only due to orbital motion in theagitational potential of the galaxy,
but is also due to broadening by the outflow, what is consistéh the observation thatee;
is larger thano,. Similar outflows — most probably the same — are observedari@m] emit-
ting gas (e.g. Fischer etlal. 2011, 2010; Crenshaw|et al.,Z0; Crenshaw & Kraemer 2007;
Das, Crenshaw & Kraemer 2007; Das et al. 2005). Neverthehasdine has been frequently used
as a proxy fowr-, as discussed above, due to the lack of a better indicatora@ument is that the
oren IS at least as goodt, proxy asojoy, and can be used when the latter is not available.

We thus propose the use @j¢; to obtaino, via eqll in cases for which it is not possible to
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Figure6. As Fig.[2 but for gas velocity dispersion derived usingfF&L.257um for the sub-sample of unbarred galaxies. The dashed fmmesents
the best linear fit of the data, given hy; = 57.9 + 235+ (0.42+ 0.10) X o[Fel)].

measure the stellar kinematics of the galaxy, and the digfpectrum is obscured or not available,
so that the [O [IIR5007 emission line is also not available. Nevertheless singgestion should be
used with care, since thd, — o, is calibrated from a parent sample of mostly early-typexja&a
and, as seen in Talile 1 most of the objects of our sample @&aylae. Late-type galaxies can
have distinctr, values than early-type galaxies, since the orbits of thrs stea disk are dierent
than the orbits of the stars in the bulge. Additionally, safilhe galaxies of our sample have bars,
circumnuclear star forming rings or nuclear starburstssenare classified as peculiar objects and
thus theo, measured for these objects could be vefffedent than those for the classical bulge,

used to calibrate thil,, — o, relationship.

5.1 The effect of galaxy morphology on the M, — o relation

As pointed out above, thi, — o, relation is calibrated using a parent sample of mostly egyhe
galaxies. But Tablel1 shows that about 30% of the galaxiesio§@mple are late-type, which can
have distincto-, values from those of early-type galaxies, since the orlith® stars in a disk
(which dominate in late-type galaxies) are distinct froms#in a bulge (which dominate in early-
type galaxies). Additionallyy 30% of the galaxies of our sample have bars, and another 3086 ha

uncertain classifications and are peculiar objects whichmo&obey the thé, — o, relationship.
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Xiaa (2011) investigated thil, — o, relation for late-type galaxies for a sample of 93 objects
with Seyfet 1 nucleus. They examined thg — o, relationship for subsamples of barred and
unbarred host galaxies and found ndfelience in slope. They only found a mildfset in the
relation between low- and high-inclination disk galaxiegh the latter tending to have larget,
for a given value of the black hole mass.

The M, — o, relationship for galaxies of ffierent Hubble types have also been studied by
Graham et al. (2011) using a sample of 64 galaxies. They fthatdrestricting the sample only
to elliptical galaxies, or only to non-barred galaxies tesutighter relations (with less scatter)
and a smaller slope than when using the full sample of gadaXieeM, — o, relation obtained
when the sample is restricted to barred galaxies onlydi@st5 dex bellow the relation obtained
for elliptical and non-barred galaxies.

In order to investigate theffiect of the presence of a bar in tMy — oeeyy relation of Fig[3,
we divided our sample into two sub-samples: one composedroédh galaxies only and the other
of unbarred galaxies. We found a much better correlatiowd@to ey ando, for the unbarred
galaxies than for the total sample, as illustrated in[Fi@lg&e correlation co@cient isR = 0.80

and a linear regression to the relation is given by
04, =57.9+235+ (0.42+ 0.10) X ojpe .- (2)

On the other hand, no correlation was found for the barredxgzd, for which the correlation
codficient betweemnr ) ando, is only R = 0.20.

Approximately half of our sample is composed by early-tyadagies (half of which are
barred), the remainder being of late-type galaxies andxgedavith uncertain morphology (usu-
ally because they are distant and compact). But the numlalaxkies of our sample is not large
enough to further investigate th&ect of morphology (besides th&ect of bars discussed above)
on theo, — oy relation. This will be possible only when more near-IR AGNesjpa become
available, and the equationls 1 did 2 could be better cadithraging large non-biased samples of
galaxies.

On the other hand, when applying th¢ — oeeyy relation to distant galaxies, it will be hard to
ascertain a Hubble type to such galaxies, and it will prophabtter to just use the relation for the
whole sample (equatidn 1), in spite of the fact that a reteftio restricted Hubble types (e.g., for
galaxies without bars) shows less scatter.

Many preserifuture missions are discoverifvgll discover large numbers of obscured AGN,

such as the Wise mission
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(http: //www.nasagov/missionpagegW IS E/newswise2012082html) or the Vista Variables
in the Via Lactea survey

(http: //mwmastra puccl/mw/indexphp/Main_Pagé, which are potential samples to benefit
from the relation we have found in order to obtain the SMBH seasif [Fai] emission lines are

present in the spectra.

5.2 Estimating SMBH masses using oe

We now evaluate thefkect of the scatter introduced by the use of_ éqg. 1 in the valugMBH
masses obtained via thd, — o, relation, which result in higher uncertainties iy than those
obtained by usingr, directly. In order to do this, we use the relation below fromakeam et al.
(2012):

log(M./My) = (8.13+ 0.05)+ (5.13+ 0.34)logfc, /200 km s1]. (3)

to obtain M, /M, using foro, first its measurement from the stellar kinematics and then th
value derived fromoge); using eq.ll. We compare the two values in Figure 7 iigg.) vs.

log M(cjreny)), Which shows a good agreement between them, with an avdigrence oi\logM, =
logM(oe 1) —logM(o,) = 0.02+0.32. In the same figure, we show also the masses for the SMBH
obtained for the sub-sample of unbarred galaxies as opebdgnusing the eql 2 to obtain,.
There is no diference in the average value of the SMBH madstamed, and the mean scatter is

0.28 dex, which is somewhat smaller than the one for the cet@mglmple.

6 CONCLUSIONS

We have used near-infrared spectroscopic data of a samgleaaftive galaxies in order to inves-
tigate possible correlations between the stellar velatdigpersion ¢ ), obtained from the fit of
the K-band CO absorption band-heads, and the gas velosipedion ) obtained from the fit
of the profiles of the [§1]10.95332um, [Fe 11]11.25702:m, [Fen]11.644um and H12.12182im

emission lines. The main conclusions of the present pager ar

o Very weak correlations are found betwaeepand botho, andosy;;

e The best correlation is found for the [Fe ll] emitting gastwR = 0.58 for the Spearman
rank correlation ca@icient betweenr, andogey; (both theal.257um andA1.644um emission
lines can be used). A better correlation is found if we exeltige barred galaxies from the sample

(R=0.80), while no correlation is found for the sub-sample oféa galaxies.


http://www.nasa.gov/mission_pages/WISE/news/wise20120829.html
http://mwm.astro.puc.cl/mw/index.php/Main_Page
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Figure 7. Comparison between SMBH mass values obtained directly fhenrelation witho, (y-axis) and usingrirej (x-axis) to obtaino,.
The filled squares are for the complete sample, for which ¢/i# @as used and the opened squares points of for unbarredegalfor which the
eq[2 was used. The error bars shown include the uncertaintike calibration of thé/l, — o relation.

e ore Can thus be used to estimatg for objects for which the stellar velocity dispersion
cannot be measured or is unknown. The best fit of the dataéndiy the equation, = 954 +
16.1+ (0.25+ 0.08) X ey for the complete sample amd, = 57.9+235+ (0.42+0.10)X ofre
for the sub-sample of unbarred galaxies.

e The equations above should be improved and re-calibrated Veinger and non-biased sam-
ples of near-IR spectra of AGN become available.

e The scatter from a one-to-one relationship betwegnand its value derived fromriee
using the equation above for our sample is 0.07 dex, whichalsr than the scatter of previous
relations usingrio; in the optical as a proxy far,.

e The use ofre in the near-IR instead af o) in the optical is particularly important for
cases in which the optical spectra is not available or isutesk; as is the case of many AGN.

e The comparison of the masses for SMBHSs obtained from thetdiise ofo, inthe M, — o,
relation with those usingree; to obtaino, reveals only a small averageidirence ofAlogM, =
0.02+0.32 for the complete sample andbgM, = 0.00+ 0.28 excluding barred galaxies from the

sample.
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