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A b s t r a c t . T h e Four ie r ana lys is of t h e observed veloci ty field of ionized 

gas in t h e i nne r 1.5 pc of t h e Ga lac t i c C e n t e r ( ob t a ined by R o b e r t s a n d 

Goss , 1993) is m a d e . As follows from t h e analys is , t h e observed field of 

r e s idua l veloci t ies is d o m i n a t e d by t h e second Four ie r h a r m o n i c . T h i s fact 

can b e t r e a t e d as a consequence of t h e presence of an o n e - a r m e d dens i ty 

wave w i t h t h e dens i ty m a x i m u m a long t h e N o r t h e r n A r m p lus t h e W e s t e r n 

A r c s t r u c t u r e . T h e wave n a t u r e of th i s s t r u c t u r e is p roved on t h e base of 

t h e b e h a v i o u r of t h e p h a s e of t h e second h a r m o n i c of l ine-of-sight veloci ty 

field in t h e whole region. T h e Four ie r analys is shows also t h e p resence of 

s y s t e m a t i c r ad i a l velocity. W e consider th i s flow as a q u a s i - s t a t i o n a r y rad ia l 

drift c aused by o n e - a r m e d non l inear dens i ty wave ( ' m i n i - s p i r a l ' ) . 

W e inves t iga te t h e d y n a m i c s of ionized gas in t h e i nne r 1.5 p c of t h e 

G a l a x y us ing a two-d imens iona l line-of-sight veloci ty field of t h e ionized gas 

o b t a i n e d from a d a t a c u b e ( R o b e r t s & Goss , 1993) k indly p rov ided t o us 

by D r . W . M . Goss a n d a new m e t h o d based on t h e Four ie r ana lys i s of t h e 

ve loc i ty field (Lyakhov ich et al., 1997.) T h e following resu l t s a re o b t a i n e d . 
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1. The presence of the component in pure rotation with a 
continuous one-armed spiral structure 

T h e l ine-of-sight veloci ty field o b t a i n e d r eminds t h a t of a regular ly ro-

t a t i n g disk. Some a reas a re s t rong ly dev ia te from t h e c o m m o n regu la r ro t a -

t i on . However , t h e pos i t ions of t h e h ighes t dev ia t ions from secular r o t a t i o n 

agrees w i t h t h e pos i t ion of ind iv idua l filaments a n d flows i nd i ca t ed in avail-

ab le l i t e r a t u r e (e.g. see Schwarz et ai, 1989, Lacy et al., 1991). 

P a r t i c u l a r l y , t h e E a s t e r n A r m seems t o lie ou t s ide t h e m a i n gaseous disk 

a n d d e m o n s t r a t e s s t r o n g pos i t ive veloci ty res iduals . Moreover , t h i s f ea tu re 

h a s a n a lmos t s t r a i g h t c o n t i n u a t i o n t o t h e wes t , a n d some signs of pos i t ive 

ve loci ty res idua ls can be seen t o t h e west from t h e W e s t e r n Arc . P e r h a p s 

we dea l w i t h a large-scale gas flow off t h e gaseous disk p l an e . 

T h e N o r t h e r n A r m a n d t h e W e s t e r n Arc t r ac ing by emission b r igh tnes s 

m a x i m u m a re p ro j ec t ed o n t o t h e a r ea of near -zero velocity res idua ls a n d 

there fore m a y be long t o a c i rcular ly r o t a t i n g flat gaseous disk. 

T o inves t iga t e t h e d y n a m i c s of t h e inner gaseous disk, we have r emoved 

t h e e l e m e n t s r e l a t ed t o t h e a reas of s t r o n g non-c i rcu la r m o t i o n s . T h e sub-

s e q u e n t ana lys i s was m a d e w i th th i s "rect i f ied" velocity field. 

A s s u m i n g an inc l ina t ion of t h e cen t ra l gaseous disk t o b e equa l t o 50° , 

P . A . = 2 1 5 ° a n d a t t a c h i n g a d y n a m i c a l cen te r t o Sgr A*, we have p ro j ec t ed 

one -e l emen t r ings o n t o t h e veloci ty field a n d have c o n s t r u c t e d a z i m u t h a l 

d e p e n d e n c y of t h e l ine-of-sight velocity for a gr id of r ad ia l d i s tances r a n g e d 

from 14 arcsec t o 42 arcsec from Sgr A*. 

A cosine-like form of t he se dependenc ie s (F ig . 1) evidences for a domi -

n a t i o n of gas p l a n a r c i rcular r o t a t i o n ins ide R « 1.7 pc (42 a rcsec) . 

2. Evidences in favor of density wave nature of 'mini-spiraP 
^ F r o m theo re t i c a l p o i n t of view (Lyakhovich et al., 1997), a l ine-of-sight 

ve loci ty field of t h e gaseous disk where p u r e o n e - a r m e d dens i ty wave is 

ex i t ed m u s t consis t of t h r e e Four ie r ha rmon ic s only: zero , first, a n d second 

ones . 

T h e Four ie r ana lys i s of t h e observed l ine -o f - s igh t veloci ty field shows 

t h e rea l d o m i n a t i o n of t hese h a r m o n i c s . T h e m a i n c o m p o n e n t is t h e first 

cos ine h a r m o n i c r e p r e s e n t i n g t h e c i rcular r o t a t i o n of t h e disk ( a b o u t 100 

k m / s ) . Veloci ty res idua ls (zero a n d second h a r m o n i c s ) have a m p l i t u d e s 

a b o u t 20 k m / s . 

For a t i gh t ly w o u n d o n e - a r m e d dens i ty wave we shown (Lyakhovich et 

al., 1997) t h a t t h e p h a s e of t h e second h a r m o n i c of l i ne -o f - s igh t velocity, 

1*2, is shif ted from t h e p h a s e of t h e p e r t u r b e d surface dens i ty a p p r o x i m a t e l y 

on π / 2 t h r o u g h o u t t h e disk. 

T h e close cor re la t ion of t h e o n e - a r m e d spi ra l w i th t h e p h a s e (F2 — π / 2 ) , 

t h a t is t h e sp i ra l descr ibed in t h e disk p lane by t h e e q u a t i o n ψ(Κ) = 
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Figure 1. The azimuthal dependency of the line-of-sight velocity at different galacto-
centric radii in the disk plane. The velocities are averaged over ring with the width 2". 
The cosine-like form of these dependencies indicates domination of circular rotation of 
gas. 

Figure 2. Similarity in shape of the one-armed spiral (diamonds) with phase F2 — π/2, 
where F2 is the phase of the second harmonic of line-of-sight velocity, and the image 
of the 'mini-spiral' (gray scale) proves the wave nature of the latter. The form of both 
spirals is close to the Archimedes spiral (solid line). 
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F2(R) — 7Γ/2 w h e r e F2 is t h e p h a s e of t h e second h a r m o n i c of l ine-of-sight 

veloci ty , w i t h form of N o r t h e r n A r m a n d Wes t e rn Arc proves t h e wave 

n a t u r e of t h e ' m i n i - s p i r a l ' (see F ig . 2 ) . It is to ta l ly agree wi th our ear l ier 

r e su l t s ( F r i d m a n et α/., 1994 ,1996 a, b ) , where it was shown t h a t t h e sys t em 

of t h e N o r t h e r n A r m a n d t h e W e s t e r n Arc is an one -a rmed t ra i l ing dens i ty 

wave g e n e r a t e d by t h e over-reflection ins tabi l i ty . 

3· Presence of the outflow in the disk 
T h e p resence of t h e first sine h a r m o n i c in t h e observed l ine -o f - s igh t 

ve loc i ty field deserves s e p a r a t e a t t e n t i o n . T h e m o s t rel iable e x p l a n a t i o n 

of t h e obse rved f ea tu re is t h e presence of a z imu tha l l y s y m m e t r i c a l r ad ia l 

flows, acc re t ion or outf low, in t h e disk. ^F rom t h e obse rva t iona l d a t a we 

conc lude t h a t t h e accre t ion t akes p lace ou t s ide t h e inner 1.6 p c , a n d t h e 

outf low — ins ide . 

T h e acc re t ion can b e exp la ined in usua l m a n n e r by t h e viscous t rans fe r 

of m o m e n t u m in t h e o u t e r p a r t of t h e disk. T h e m e c h a n i s m of t h e slow 

outf low of t h e m a t t e r ins ide 1.6 pc is an o p e n ques t ion . 

As t h e outf low region co r re sponds t o t h e region wi th re la t ively s t r o n g 

d e n s i t y wave , i t is n a t u r a l t o connect these p h e n o m e n a wi th each o t h e r . 

T h u s t h e outf low obse rved can b e t r e a t e d as a man i fe s t a t ion of t h e ' acous-

t ic dr i f t ' , t h e q u a s i s t a t i o n a r y rad ia l flow of t h e disk m a t e r i a l caused by a 

non l i nea r dens i t y wave ( F r i d m a n & Khoruzh i i , 1994, F r i d m a n et α/., 1996) . 

This work was performed under partial support of RFBR grant Ν 96-

02-17792, the grant "Fundamental Space Researches. Astronomy" for the 

1997 year and the program "Leading Scientific Schools" grant 96-1596648. 
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