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Introduction

NGC4258 (J , Ks, Hα)



Introduction

Black Mass plotted against different predictor variables



Water maser
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Observations at OSO 20m

Spectra of H2O maser at 22
GHz at two different epochs:
May-June 2009
May: 8 hours on source
beam switching mode
single polarization
(resolution 0.16 Km/s); snr 43
June: 4 hours on source
beam switching mode
dual polarization
(resolution 0.33 Km/s); snr 20

Raw spectra



20m radio data
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Wavelet decomposition of the central maser spectrum



20m radio data

Velocity shift of features
∆V = 0.5 km/s.

Centripetal acceleration
a = ∆v

∆t
a = 12 km/s yr−1 = 4× 10−4 m/s.



VLBA data

NGC4258  RA 12 18 57.50518004  DEC 47 18 14.3037000  N4258M.ICL001.3
Plot file version 2  created 12-JUN-2009 23:40:08

Average over area in X:  180  213   in Y:  255  272
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NGC4258  RA 12 18 57.50460000  DEC 47 18 14.3029000  RRIF3.ICL001.5
Plot file version 2  created 12-JUN-2009 23:45:00

Average over area in X:  246  266   in Y:  246  266
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Center at RA 12 18 57.50460000  DEC 47 18 14.3030000

NGC4258  IPOL  22202.088 MHZ  NPRIZE.SUM.5
PLot file version 1  created 12-JUN-2009 23:29:08

Peak flux =  1.3175E+00 JY/BEAM 
Levs = 1.317E-02 * (23, 30, 40, 50, 75, 90)
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Derivatation of BH mass and galaxy distance

Assuming Keplerian rotation

vz − v0 =
√

GM
R

Centripetal acceleration
a = GM

R2

D = 1.7Mpc MBH = 6.5× 106M�



Bulge of NGC4258

NGC4258 J



Correlations between bulge luminosity and black hole mass

MJ = −19.84 →MBH = 5.1× 106M�
MKs = −21.24 →MBH = 9.3× 106M�



Spectrum of NGC4258



Velocity dispersion of the bulge

Hβ line



Black hole mass - velocity dispersion

σ ∼ 315 km/h →MBH < 108...9M�



Summary

Centripetalal acceleration of the disk: ∼ 12 km/h yr−1

Size of the disk: 0.05 pc

Distance of the Galaxy 2 Mpc

Radio and NIR observations give a black hole mass of about 107M�
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