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A s a mechanism to generate asymmetric radio features in the central 50 pc of the Galaxy 

(Sofue and Fujimoto 1987), we consider a gaseous jet from the tilted accretion disk at the 

center and the interaction of the jet with ambient gas on the galactic plane. I t is shown 

schematically in figure 1 that the magnetic torques iV"i ) 2,3 exert on a gaseous element phAsAr 

of a ring to change its tilted orbital plane, 

and 

Figure 1. T w o typical field lines are given in a tilted accretion disk and halo around it. T h e 
curvature radii of the field lines in and close to the disk are taken as h for estimating 
the magnitude of Νχ and as r for where r and h are respectively the orbit radius 
of the disk element and its thickness. T h e torque JV3 is estimated from the magnetic 
pressure difference between above and below the disk. 
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where 71,2,3 are constants of a factor of unity and βι > 2,3 unit vectors. T h e azimuthal angle 

φ is measured along the rotation from the lowest part of the ring below the galactic plane. 

T h e orbital plane is tilted against the galactic plane by the angle Θ. T h e change of the 

angular momentum of the disk element L = phAsArr χ ν is, 

*&L = {Nl) + {N2) + (Na), (4) 

where ( ) means the average over one rotation period Τ or over φ = 0 to 2x in equations ( 1 ) 

to ( 3 ) . 

Since the magnetic energy in the disk would be much smaller than the rotation energy, 

the torques (JVi), ( i V 2 ) , and ( i V 3 ) , orthogonal each other, are regarded as perturbation on 

the circular rotation of the disk element, and thus their dynamical effects can be explained 

separately: JVi dissipates the orbital angular momentum X; N2 makes L precess around 

the symmetry axis of the Galaxy; JV3 tilts the vector L secularly toward the galactic plane, 

because .JV3, L and the symmetry axis are on the same plane. When the disk element 

contracts homologously, equation ( 4 ) is solved to give the rate of inclination of the orbital 

plane of radius r, 

~ 0.6° to 6° ( r / p c ) ~ 3 / 2 / l 0 5 yr 

where we have assumed that the mass of the central blackhole is 1 0 6 Μ Θ , h/r = 0.1, and 

cA/v
2 = 10" 3 to 10" 2 with ÇA and υ the Alfvén and the rotation velocities of gas in the accre-

tion disk. T h e time scale of the disk inclination is thus 10 6, 3 χ 104 and 103 yr respectively 

when r = 1, 0.1 and 0.01 pc. Since the je t , J i n figure 1, is ejected normal to the accretion 

disk at its final collapse to the central object and such collapse will take place from time to 

time, many tilted beams of gas will be ejected sporadically within the time scale of < 106 

yr. T h e collisions of the jets with the ambient gas on the galactic plane would generate the 

asymmetric radio features in the central 50 pc. 
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