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ABSTRACT

We present new accurate near-infrared (NIR) spheroid (bulge) structural parameters obtained by a two-dimen-
sional image analysis of all galaxies with a direct black hole (BH) mass determination. As expected, NIR bulge
luminositiesL,,, and BH masses are tightly correlated, and if we consider only those galaxies with a secure BH

mass measurement and an accukgte (27 objects), the sprishg-bf,, is simvilardo gwhere s the
effective stellar velocity dispersion. We find an intrinsic rms scattex0f3 dex inlog Mg,, . By combining the
bulge effective radiiR, measured in our analysis with , we find a tight linear correlatioa=£ 0.25 dex)

betweenM,, and the virial bulge massR.¢?), with (Mg, /M,,) ~ 0.002 A partial correlation analysis shows
that Mg, depends on both, arl®, and that both variables are necessary to drive the correlations between
Mg, and other bulge properties.

Subject headings: black hole physics — galaxies: bulges — galaxies: fundamental parameters —
galaxies: nuclei

1. INTRODUCTION BH mass and the bulge mass, the NIR correlativhg-L ,,,

_ . should be tighter than those in the optical because of the smaller
_ Central massive black holes (BHs) are now thought to resideyariation of theM/L ratiol with mass (e.g., Gavazzi 1993).
in virtually all galaxies with a hot spheroidal ste_llar component \joreover, we use a two-dimensional bulge/disk decomposition
(hereafter bulge). Such BHs seem to be a relic of past quasagg getermine bulge parameters, an improvement on earlier work
activity (e.g., Softan 1982; Marconi & Salvati 2002; Yu & Tre-  hat applied one-dimensional fits only. Here we construct the
maine 2002; Aller & Richstone 2002) and related to host galaxy |argest possible sample, by considering all galaxies that have
properties, with the |mpllcat|0n thz;t BH and galaxy formation \een used for thMl,,-o, afdg, L., correlations. In § 2 we
processes are closely I|n.ked. Previous vvprk has shown that BHpresent the sample of galaxies with direct dynamical BH mass
massMy,, is correlated with both blue luminodiy,,, andbulge measurements, and B 3 wedescribe the images and the two-
massM,, , although with considerable intrinsic scattens(~ dimensional bulge/disk decomposition applied to them. Finally,
0.5in logMg,,; Kormendy & Richstone 1995). Howevév],,, in 8 4 we dscuss the results of the analysis.
and the bulge effective stellar velocity dispersign  correlate

more tightly ¢ms~ 0.3) thanMg,-Lg ,, (Ferrarese & Merritt
2000; Gebhardt et al. 2000a). The smaller scatter of the
Mg,-0, correlation suggests that the bulge dynamics (or mass), To date, there are 37 galaxies with a direct gas kinematical
rather than luminosity, is the agent of the correlation. But the or stellar dynamical determination of the central BH mass.
smaller spread relative #d,,-L,, appears to be an artifact of These galaxies have been compiled and made into a uniform
the manipulations necessary to deryg, . Indeed, recent worksample (e.g., for distances) by a number of authors (e.g., Merritt
has shown that when bulge parameters are measured with mor& Ferrarese 2001b; Tremaine et al. 2002, hereafter T02). We
accuracy (e.g., profile fitting rather than an average correctionadopt the data from the recent paper by T02 with some mod-
for disk light; Simien & de Vaucouleurs 1986), the resulting ifications and additions. The data in columns (1)—(5) and (9)
scatter is comparable to thatMdf,,-o, (McLure & Dunlop 2002; of Table 1 are from the compilation by T02, and the reader
Erwin, Graham, & Caon 2003). The correlation betwéé, can refer to that paper for more details. Differently from T02,
and bulge light concentration also has a comparably low scattetwhen galaxy distances from surface brightness fluctuations
(Graham et al. 2001). Nevertheless, there are strong indicationgTonry et al. 2000) are not available, we use recession velocities
thatL ,,, of the brightest elliptical galaxies, for which decom- corrected for Virgocentric infall from the Lyon/Meudon Ex-
position issues are unimportant, deviate significantly from the tragalactic Database (LEDAith H, = 70 km s™* Mpc ™. In
Mey-L o, relation (Ferrarese 2002). Hence, longer wavelengths a few cases, we also consider BH mass estimates from different
may also be necessary to better define the intrinsic scatter inpapers than those used by T02; thus, in column (6), we indicate
Mgy-L ., compared with that oMg,-0, . the appropriate references. With respect to the 31 galaxies con-
In this Letter, we reexamine thdg,-L,, correlation by ac- sidered by T02, we add Cygnus A (Tadhunter et al. 2003),
curately measuring the bulge luminosity in the near-infrared M81 (Devereux et al. 2003), M84 (Bower et al. 1998), NGC
(NIR) for all galaxies with a well-determinéd,,, . All previous 4594 (Kormendy 1988), Centaurus A (Marconi et al. 2001),
studies have used optical lighB (or R) to test theMg,-L,,, and NGC 5252 (A. Capetti, D. Macchetto, D. J. Axon, & A.
relation, but NIR light provides a clear advantage over the op- Marconi 2003, in preparation).
tical: it is a better tracer of stellar mass and less subject to the Following Merritt & Ferrarese (2001b), we divide the gal-
effects of extinction. If the physical correlation is between the axies into two groups. In the first group, we place all the gal-
axies that have a secure BH mass measurement and an accurate
determination of the bulge NIR luminosity. We consider “se-
cure” those BH masses for which the BH sphere of influence,

2. THE SAMPLE

" INAF-Osservatorio Astrofisico di Arcetri, Largo Enrico Fermi 5, 1-50125
Firenze, Italy; marconi@arcetri.astro.it.

2 Istituto di Radioastronomia, Sezione di Firenze/CNR, Largo Enrico Fermi
5, 1-50125 Firenze, ltaly; hunt@arcetri.astro.it. 3 See http://leda.univ-lyon1.fr.
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TABLE 1
GALAXY SAMPLE

Galaxy Type D O Mgy (+, =) Ref. Ry, Nies Mg M, M, My R, Mo
1) @) ® @ (5) ® @ (®) 9 (@1 @11 @12 (13) (14)
Group 1
NGC 4258...... Shc 7.2 130 3.9(0.1,0. 10 m-1 0.28 71 —-17.2 -209 -22.0 —22.4 0.92+ 0.23 (1.1+ 0.3) x 10*
M87 ............. EO 16.1 375 3.4 (1.0,1.6 1 g2 133 33 —-215 -246 —-252 —-256 6.4+ 16 (6.2+ 1.7) x 10"
NGC 3115...... SO 9.7 230 9.1 (9.9, 2.8y 1C¢° s-3 157 15 —-20.2 —-235 —-242 -244 47+ 12 (1.7+ 05)x 10*
NGC 4649...... E1l 16.8 385 2.0 (0.4, 0.9 10° s-4  0.71 14 —-213 —-249 —-255 —-258 81+20 (84+ 22)x 10"
M81 ............. Sb 3.9 165 7.6 (2.2,1.¥x 10 g5 0.63 13 -18.2 —-23.1 —239 -241 34+09 (6.4=+ 1.8)x 10°
M84 ............. E1l 18.4 296 1.0 (2.0,0.6)1C° g6 0.55 11 -214 -247 —-258 —-257 82+21 (50=+ 1.4)x 10"
M32 ... E2 0.8 75 25(0.5, 0.5 10° s-7 0.49 9.7 —158 —-189 —-19.7 —-19.8 0.24+ 0.06 (9.6+ 2.6) x 10°
CenA ........... SO 4.2 150 2.4 (3.6,1.%10® g8 225 9.0 —20.8 —23.8 —24.3 —245 3.6+ 09 (5.6+ 1.5) x 10®°
NGC 4697...... E4 11.7 177 1.7 (0.2, 0.1y 1C¢° s-4 041 8.2 —20.2 —-239 —-245 -246 9.1+ 23 (2.0=x 0.5) x 10"
IC1459......... E3 29.2 340 15 (1.0, 1.0y 10 s-9  0.39 7.8 —21.4 —248 —-253 —-259 82+ 20 (6.6=+ 1.8)x 10"
NGC 5252...... SO 96.8 190 1.0(0.2, 0.4 10° g-10 0.25 5.1 —20.8 —-24.4 —-252 -256 9.7+ 24 (2.4=+ 0.9) x 10"
NGC 2787...... SBO 7.5 140 4.1 (0.4,0.5 10 g-11 0.25 50 —17.3 —-20.4 —-21.1 -21.3 0.32+ 0.08 (4.4+ 1.2) x 10°
NGC 4594 ...... Sa 9.8 240 1.0 (1.0,0.® 10° s-12 157 5.0 —21.3 —-242 —-248 -254 51+ 13 (20 0.5)x 10"
NGC 3608...... E2 22.9 182 1.9 (1.0, 0.6% 1C° s-4 0.22 44 —-199 -234 —240 -241 43+ 11 (9.9=+ 2.7)x 10°
NGC 3245...... SO 20.9 205 2.1(05,05% 10 ¢-13 0.21 42 —-196 —-224 —-231 -233 13+ 03 (3.9=x 1.0)x 10°
NGC 4291...... E2 26.2 242 3.1 (0.8, 2.3 1¢° s-4 0.18 3.6 —19.6 —23.1 —23.8 —-239 23+ 06 (9.5+ 2.5)x 10°
NGC 3377...... E5 11.2 145 1.0 (0.9, 0.1y 1C¢° s-4 0.38 3.6 —19.0 —22.7 —235 -236 54+ 13 (7.8x 2.1) x 10°
NGC 4473...... E5 15.7 190 1.1 (0.4, 0.8y 1C° s-4 0.17 3.4 —-199 -23.1 —-236 —-238 28+ 0.7 (6.9=* 1.9) x 10°
Cygnus A....... E 240 270 2.9 (0.7,0.7% 1 g-14 0.15 29 —-219 —-26.4 —-269 -273 31+38 (1.6 = 1.1) x 10*
NGC 4261...... E2 31.6 315 52 (1.0,1.1 10° g¢g-15 0.15 29 —-21.1 —246 —-254 —-256 65+ 16 (45=+ 1.2)x 10"
NGC 4564 ...... E3 15.0 162 5.6 (0.3, 0.8y 10 s-4 0.13 25 -189 —-225 -233 —-234 3.0+ 07 (54= 15)x 10°
NGC 4742...... E4 15.5 90 1.4 (0.4,0.5% 10 s-16 0.10 2.0 —189 —-221 -228 -23.0 2.0+ 05 (1.1+ 0.3)x 10
NGC 3379...... E1l 10.6 206 1.0(0.6,0.5 10° s-17 0.20 19 -19.9 —-23.1 —23.7 —242 29+ 0.7 (85% 2.3) x 10%
NGC 1023...... SBO 11.4 205 4.4 (05,05 10 s-18 0.08 16 —184 —-226 —233 —-235 12+ 03 (3.4=% 0.9) x 10°
NGC 5845...... E3 25.9 234 2.4 (04, 1.4 10° s-4 0.15 1.4 —-18.7 —22.0 —22.7 —-23.0 050+ 0.12 (1.9+ 0.5) x 10°
NGC 3384...... SO 11.6 143 1.6 (0.1, 0. 10 s-4  0.06 1.2 —19.0 —21.7 —223 —-22.6 049+ 0.12 (7.0+ 1.9) x 10°
NGC 6251...... E2 107.0 290 6.1(2.0,2.1x 10° g¢-19 0.06 1.2 —215 —-254 —-264 —-26.6 11+ 3 (6.7 = 1.8) x 10"
Group 2
Milky Way ...... SBbc 0.008 103 4.1 (0.6, 0.9 10° s-20 429 1714 —-176 —-22.0 —222 -22.3 0.70+ 0.20 (5.2+ 2.5) x 10°
M31 ............. Sh 0.8 160 4.5 (4.0, 2.%) 10" s-21 2.05 41 -19.0 —-21.8 —225 —228 1.0+ 0.3 (L9+ 0.5) x 10%
NGC 1068...... Shb 15.0 151 8.3(0.3,0.3 106 m-22 0.02 2.7 —188 —23.6 —24.7 —-250 3.1+ 0.8 (5.0=x 1.4)x 10°
NGC 4459...... SO 16.1 186 7.0(1.3,1.3% 10 g-11 0.11 22 -19.1 —-239 -242 -245 15+ 4 (3.6 = 1.0) x 10"
NGC 4596...... SBO 27.9 152 7.8(4.2,3.3 100 ¢g-11 0.11 21 -20.6 —23.0 —23.7 —-238 16+ 04 (2.6=* 0.7) x 10°
NGC 7457...... SO0 13.2 67 3.5(1.1, 1.4 10 s-4 0.05 1.0 —-17.7 —-21.3 —-22.0 -21.8 48+ 35 (15=+ 1.1) x 10°
NGC 4342...... SO 114 225 22(1.3,0.8 1¢¢ s-23 0.34 0.8 —16.4 —20.1 —-20.7 —20.7 0.29+ 0.07 (1.0+ 0.3) x 10%
NGC 0821...... E4 24.1 209 3.7 (2.4, 0.8y 10 s-4 0.03 0.6 —204 —-244 —-249 -248 20x5 6.2+ 1.7) x 10"
NGC 2778...... E2 22.9 175 1.4 (0.8, 0.9y 10 s-4 0.02 0.4 —186 —22.0 —22.8 —-230 3.0+ 08 (6.5=+ 1.7) x 10°
NGC 7052...... E4 71.4 266 4.0 (2.8, 1.69 10° g-24 0.07 05 —-21.7 —-252 —-259 -26.1 12+ 3 (6.0 = 1.6) x 10"

CoLuMmNs.—(1) Galaxy name. (2) Morphological type from de Vaucouleurs et al. 1991. (3) Galaxy distance in megaparsecs. (4) Stellar velocity dispersions
from T02 and Kormendy & Gebhardt 2001 in units of kilometers per seconds All -values h&% errors except for the Milky Way+ 20 km s*), Cygnus
A (£90 km s'%; Thornton, Stockton, & Ridgway 1999), and NGC 525227 km s?). (5) BH mass in units of solar mass. The plus, minus signs indicate the
plus and minus errors. (6) Method bf,, determination=£ggas kinematics, s= stellar dynamics, m= gas kinematics with maser spots) and references from
where Mg,, was obtained (if necessary, it was rescaled to the distances in col. [3]). (7) BH sphere of infRygneeGM,,/0? , In arcsecdpds: (8)
2R,,/R.s WhereR, is the spatial resolution of the observations. (9) Absolute illgeninosity from TO2 or extracted from the Third Reference Catalogue of
Bright Galaxies (de Vaucouleurs et al. 1991). (10)—(12) Absalutd, andK bulge magnitudes. Milky Way- and K-values are taken from Dwek et al. 1995,
while for M31 we have corrected the total galaxy magnitudes (Malhotra et al. 1996) with the Simien & de Vaucouleurs 1986 disk/bulge averaeaiaiss;
are interpolated. AIM, -M,, -, antl, -values have errar®.1 mag except for the Milky WayAM, = 0.75 AM,, = 0.75 AM, = 0.75 ), M31 (0.4, 0.5, 0.4),
Centaurus A (0.2, 0.3, 0.2), NGC 1068 (0.6, 0.6, 0.6), and NGC 7457 (0.6, 0.4, 0.4))-aBH effective bulge radius in kiloparsecs. For the Milky Way, we
have taken the estimate of T02, while for M31 we have used that of Kormendy & Bender 1999. (14) Virial bulge mass in units of solar mass.

REFERENCES. — (1) Herrnstein et al. 1999; (2) Macchetto et al. 1997; (3) Emsellem, Dejonghe, & Bacon 1999; (4) Gebhardt et al. 2003; (5) Devereux et al.
2003; (6) average of Bower et al. 1998 and Maciejewski & Binney 2001; (7) Verolme et al. 2002; (8) Marconi et al. 2001; (9) average of Verdoes Kleijn et al.
2000 and Cappellari et al. 2002; (10) A. Capetti, D. Macchetto, D. J. Axon, & A. Marconi 2003, in preparation; (11) Sarzi et al. 2001; (12) Kormendy 1988;
(13) Barth et al. 2001; (14) Tadhunter et al. 2003; (15) Ferrarese, Ford, & Jaffe 1996; (16) T02; (17) Gebhardt et al. 2000b; (18) Bower et al. 2004rg4®) F
& Ford 1999; (20) Ghez et al. 2003 and Sdebet al. 2002; (21) Tremaine 1995, Kormendy & Bender 1999, and Bacon et al. 2001; (22) Lodato & Bertin 2003
and Greenhill et al. 1996; (23) Cretton & van den Bosch 1999; (24) van der Marel & van den Bosch 1998

@ Although the Milky Way represents by far the best case for a BH, it has been placed in group 2 because existing measurements of the bulge NIR luminosity
are uncertain and because it is beyond the scope of this Letter to estimate the luminosity of the Milky Way bulge from 2MASS data. This is also the case for
M31. NGC 1068 is in group 2 because the BH mass estimate is not “secure” in the sense that the maser spots are moving in a sub-Keplerian manner (Greenhi
et al. 1996), andVl;,, depends on the adopted disk model (Lodato & Bertin 2003). Also, the complex morphology did not allow us to obtain an accurate estimate
of the bulge luminosity. In the cases of NGC 4459 and NGC 4596, the data do not allow a tight constiféint on (Sarzi et al. 2001).

Rsy = GMg, /a2 (col. [7] of Table 1), has been clearly resolved, and M31) by retrieving), H, andK atlas images from the Two

i.e., Nos = 2Rg /R > 1, whereR . is the spatial resolution Micron All Sky Survey (2MASSY. When a single atlas image

of the observations. Additional reasons for placing galaxies in contained only a portion of the galaxy, we also retrieved ad-

group 2 are given in Table 1. jacent tiles and mosaicked the images after subtracting the sky
3. IMAGE ANALYSIS background and rescaling for the different zero points. The

We have constructed a homogeneous set of NIR images of
the galaxies presented in Table 1 (except for the Milky Way “ See http://www.ipac.caltech.edu/2mass.
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Fic. 1.—Left: Mg, vs. L, ,,, for the galaxies of group 1. The solid lines are obtained with the bisector linear regression algorithm of Akritas & Bershady (1996),
while the dashed lines are ordinary least-squaresMiiddie: Mg,, vs. M, with the same notation as in the previous paRajht: Residuals oMg,-0, VSR, , in
which we use theMg,;-0, regression of T02.

2MASS images are photometrically calibrated with a typical k = 3 (rather than 8/3) gives an average ratio of unity. There-
accuracy of a few percent. More details can be found in L. K. fore, we have used = 3 in the above formula. Considering
Hunt & A. Marconi (2003, in preparation, hereafter Paper Il). the uncertainties of both mass estimates, the scatter of the ratio
We performed a two-dimensional bulge/disk decomposition M,,/M,,,is 0.21 dex. We fitted the data with the bisector linear
of the images using the program GALFIT (Peng et al. 2002), regression from Akritas & Bershady (1996) that allows for
which is made publicly available by the authors. This code uncertainties on both variables and intrinsic dispersion. The
allows the fitting of several components with different func- FITEXY routine (Press et al. 1992) used by T02 gives con-
tional shapes (e.g., generalized exponential [Sersic] and simplesistent results (see Fig. 1). Fit resultshdf,,  versus the galaxy
exponential laws); the best-fit parameters are determined byproperties for group 1 and the combined samples are sum-
minimizing x2. More details on GALFIT can be found in Peng marized in Table 2. The intrinsic dispersion of the residuals
et al. (2002). We fitted separately theH, andK images. Each ~ (rms) has been estimated with a maximum likelihood method
fit was started by fitting a single Sersic component and constantassuming normally distributed values. Inspection of Figure 1
background. When necessary (e.g., for spiral galaxies), an adand Table 2 shows that, ,, amid,, correlate well with the
ditional component (usually an exponential disk) was added. BH mass. The correlation betwebfty,,  avig, is equivalent
In many cases, these initial fits left large residuals, and we thusto that between the radius of the BH sphere of influeRge
increased the number of components (see also Peng et al. 2002] = GM,,,/¢?) andR, .
The fits are described in detail in Paper Il. In Table 1, we
present the), H, andK bulge magnitudes, effective bulge radii 4.1. Intrinsic Dispersion of the Correlations
R, in the J band, and their uncertainties. Tle H, and K ]
magnitudes were corrected for Galactic extinction using the To compare the scatter Mg,-L,, for different wave bands,
data of Schlegel, Finkbeiner, & Davis (1998). We usedthe We have also analyzed thgband bulge luminosities for our
band to determin®, because the images tend to be flatter, angample. The upper limit of the intrinsic dispersion of the

thus the background is better determined. Mgy-L s correlations goes from-0.5 dex inlog Mg, when
considering all galaxies te-0.3 dex when considering only

those of group 1. Hence, for galaxies with reliaiMg,, and

4. RESULTS AND DISCUSSION ; ; X
L, the scatter oM, -L,,, correlations 0.3 dex,indepen-

In Figure 1, we plot, from left to rightMg,, versus,,, ., dently of the spectral band used (B or JHK), comparable to
Mg, versusM,,, , and the residuals BF; -0, verdts (based that ofMg,-g,. This scatter would be smaller if the measurement
on the fit from T02). Only group 1 galaxies are showf,, errors are underestimated. McLure & Dunlop (2002) and Erwin

is the virial bulge mass given tkR.02/G ; if bulges behave as et al. (2003) reached a similar conclusion usRdfandL,,, ,
isothermal spherek = 8/3 . However, comparing our virial but on smaller samples. The correlation betweenRHzand
estimates oM, with those &fl,,, , obtained from dynamical bulge light concentration an¥l,, has a comparable scatter
modeling (Magorrian et al. 1998; Gebhardt et al. 2003), shows (Graham et al. 2001).

that M,,, andM,,, are well correlated & 0.88 ), setting SinceMgy-Lg b andMg,-L = u have comparable disper-

TABLE 2
Fit RESULTS (log Mg, = a + bX)
GRrOUP 1 GALAXIES ALL GALAXIES
X a b rms a b rms
logLg py—10.0...... 8.18+ 0.08 1.19+0.12 0.32 8.0 0.09 1.26+0.13 0.48
logL,,,—10.7 ...... 8.26+ 0.07 1.14+0.12 0.33 8.10+0.10 1.24+0.15 0.53
logL, ,n—108...... 8.19+ 0.07 1.16+0.12 0.33 8.04-0.10 1.25+0.15 0.52
log Ly py—109...... 8.21+0.07 1.13+0.12 0.31 8.080.10 1.21+0.13 0.51

logM,,—10.9....... 8.28+ 0.06 0.96+0.07 0.25 8.12£0.09 1.06*=0.10 0.49
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sions, the rough bulge/disk decomposition (§ 1), the larger efficients, in which the known dependence @f dRd is
reddening, and stellar population effects do not apparently com-eliminated, are,, = 0.83 and,; = 0.65 , with a significance
promise the correlation. Most of the galaxies in the sample areof greater than 99.9%. This is shown graphically in the right-
early types and thus may be less sensitive to the above effectsmost panel of Figure 1, where the residuals of the T02
However, the scatter in thdg,-L,, correlations does not de- Mg,,-0, correlation are plotted againR, ; there is a weak, but
crease significantly when considering only elliptical galaxies. significant, correlation of these residuals wkh . Consequently,
The correlation betweenl,,, arMd,, has a slightly lower when galaxy structural parameters are measured carefully from
dispersion (0.25 dex vs. 0.3 dex) thih,-L,, . If the scatter a two-dimensional image analysis, the additional, weaker, de-
of M,,-Mg,, (0.21 dex) is an indication of the additional un- pendence oMg, oiR, is uncovered. Thus, a combination of
certainties on our virial estimates, then the intrinsic scatter of both g, andR, is necessary to drive the correlations between

Mgy-M,,, drops to~0.15 dex. Judging from the present data,
in which only secureMg, and.,, are included, M,,,
Lg pu» @ndL iz ny Provide equally godd g, estimates to within
a factor of~2.

4.2. Correlation Sopes

All the slopes are roughly unity, but those bf;,-L,, are
systematically larger than that ;,,-M,,, . This is expected if
L., correlates withMg,, because of its dependenceMy,
through the stellaM/L ratio. From ow,,-L,, relation, we
find thatlog T, = 0.18 logL ., — 2.1; the weak dependence
of T on L fully accounts for the different slopes Mg -Ly .
andMg,;-M,,,. The same applies to tdeandH bands.

All correlations are thus consistent with a direct proportion-

Mg, and other bulge properties. THismidamental plane of BHs
will be further investigated elsewhere.

The averagéog (Mg,/M,,) can be estimated assuming a log-
normal distribution with normally distributed observational errors.
With maximum likelihood, we findlog (Mg,/M,,)) = —2.63
with an intrinsic dispersion of 0.27 dex-@.79 and 0.49 dex for
all galaxies). Adopting the method of Merritt & Ferrarese (2001a),
we find({log (Mg,,/M,,)) = —2.81 andrms= 0.36 (-2.86 and
0.44 dex for all galaxies), consistent with their result-¢f.9 and
0.45 dex (see also McLure & Dunlop 2002).

We thank A. Capetti, E. Emsellem, W. Maciejewski, C. Nor-
man, and E. Oliva for useful discussions and C. Peng for mak-
ing GALFIT publicly available. This Letter was partially sup-

ality betweerM,, and bulge mass. This contrasts with previous ported by ASI (I/R/112/01 and I/R/048/02) and MIUR (Cofin

claims of a nonlinearity of thMg,-M,, relation (Laor 2001)
but is in agreement with McLure & Dunlop (2002). A partial
correlation analysis ofog Mg,, (variable, Mkgo, x{ ), and
log R, (x;) shows thaMg,, iseparately significantly correlated
both with g, and withR, . The Pearson partial correlation co-

01-02-02). This publication uses the LEDA database, NED, the
NASA/IPAC Extragalactic Database operated by JPL, Caltech,
under contract with NASA, and data products from 2MASS,
a joint project of the University of Massachusetts and the IPAC/
Caltech, funded by NASA and NSF.
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