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1  Rotation 1  Rotation 1. Rotation 1. Rotation 
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Rotation velocities Rotation velocities 
inside/outside Solar Circleinside/outside Solar Circle
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Solar Circular Velocity V0=200 km/s @ R0=8kpc



2  Mass Model 2  Mass Model 2. Mass Model 2. Mass Model 



RC Fitting byRC Fitting byRC Fitting byRC Fitting by
(1)(1) Bulge: deBulge: de VaucouleursVaucouleurs LawLaw(1)(1) Bulge: de Bulge: de VaucouleursVaucouleurs LawLaw
(2)(2) Disk: ExponentialDisk: Exponential(2)(2) Disk: ExponentialDisk: Exponential
(3)(3) Dark Halo: NFWDark Halo: NFW(3)(3) Dark Halo: NFWDark Halo: NFW



de V de V ∝∝ exp(exp(--rr1/41/4))
EEExpo.Expo.
PlummerPlummer
KeplerKepler
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(1) Bulge(1) Bulge
de de VaucouleursVaucouleurs: exp(: exp(--rr1/41/4))



(2) Disk: Exponential(2) Disk: Exponential



(3) Dark Halo NFW Density(3) Dark Halo NFW Density(3) Dark Halo NFW Density (3) Dark Halo NFW Density 
ProfileProfile



Sofue, Honma, Omodaka 2009
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Volume Densities for
B l Di k d H l （I h NFW B k )Bulge, Disk, and Halo（Isoth, NFW, Burkert)
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3  3  Grand Grand 3. 3. Grand Grand 
Rotation CurveRotation CurveRotation CurveRotation Curve



Solar Circular Velocity V0=200 km/s @ R0=8kpc



Rotation curve at R>30 kpcRotation curve at R>30 kpc
i  d  ti  fi  d  ti  fassuming random motion ofassuming random motion of

satellite  galaxiessatellite  galaxiessatellite  galaxiessatellite  galaxies

Define:Define:
VV VV ≒≒ √√2 V2 VVVrotrot ==VVvirialvirial≒≒ √√2 V2 VGCGC
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4  Galactic 4  Galactic 4. Galactic 4. Galactic 
Center & BHCenter & BH



質量空白域質量空白域質量空白域質量空白域 or DM cuspor DM cusp
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銀河質量研究の空白領域銀河質量研究の空白領域 BH BH -- BulgeBulge

LLog Rog RLLog Rog R



BBH f ti  i  /H f ti  i  /BBH formation in core/cuspH formation in core/cusp

RRcc



BBH H –– Bulge Bulge –– Disk Disk BBH H –– Bulge Bulge –– Disk Disk 

NGC 3079NGC 3079



GC CO map & LV diagramsGC CO map & LV diagrams



CO LV diagramsCO LV diagrams



Terminal VelocitiesTerminal Velocities



GC Rotation CurveGC Rotation Curve



Galaxy Rotation CurveGalaxy Rotation Curve



Surface Mass DensitySurface Mass Density



DeconvolutionDeconvolution of RCof RC



VaucouleursVaucouleurs vsvs ExponentialExponential



Density (Semi Log)Density (Semi Log)



Density (Log Density (Log LogLog))



質量分布ー直接導出質量分布ー直接導出
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SMD : SMD : ObsObs vsvs ModelModel



Comparison with Comparison with GenzelGenzel et al. 94et al. 94



RC Fitting Result:RC Fitting Result:
(1)(1) BHBH
(2)(2) Bulge 1 : Exp. SphereBulge 1 : Exp. Sphere
(3) B l 2 E S h(3) B l 2 E S h(3) Bulge 2:  Exp. Sphere(3) Bulge 2:  Exp. Sphere
(4) E Fl t Di k(4) E Fl t Di k(4) Exp. Flat Disk(4) Exp. Flat Disk
(5) NFW D k H l(5) NFW D k H l(5) NFW Dark Halo(5) NFW Dark Halo
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Further Analysis of ActivityFurther Analysis of Activity
in known in known Gravity EnvironmentGravity Environmentin known in known Gravity EnvironmentGravity Environment


