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The wave density theory predicts giant vortices in the corotation region of spiral galaxies/ we
interpretate the 21 cm line profiles of neutral hydrogen emission using 4-arm spiral model of the
Galaxy/ the whole 21 c¢m line profile is used. The centre of giant anticyclone is found near the Sun
position and its location determines the value of the corotation radius.

THT'AHTCKHE BHXPH BFBJIN3H PA/IHYCA KOPOTALIMH TAJIAKTUKH 110 JIMHHH 21 cm,
Manaxoea FO.H., Ilemposckas H.B., Lllexoeyosa T.B. — Teopus eonn niomnocmu npeockasviéaem
Cyuecmeosanue 2u2anmcKkux euxpei 6 obiacmu xopomayuu 6 cnupanvHelx earakmukax. C
UCNONb308AHUEM 6Ce20 NPOPUASL TUHUU U3LYHeHUS HeumpaneHo20 eooopoda 21 cm 6 pamkax 4-
pykasHol chupanvHoti modeau Ianaxmuxu 0OHAPYIHCEH SULAHMCKULL AHMUYUKAOH, YeHmp KOMOPO20
naxooumcs 6 oxpecmuocmu Connya. Ilonodscenue 3mozo yewmpa coenacyemcs ¢ o06racmuvio
xopomayuu I araxmuxu.

TITAHTCBKI BHXOPH ITOBJIH3Y PAJIYCA KOPOTAIJII TAJIAKTHKH 110 JIIHI 21 cm,
Manaxosa IO.H., [lempoeckas H.B., ILlexoeyoea T.B. — Teopis xéuns cycmunu nepeobauye icHy8anHs
Zieaumcokux euxopie 6 obracmi xopomayii 8 CHIpanbHUX 2an1aAKMUKax. 3 6UKOPUCMAHHAM 6CbO20
npo@ino NiHii GUNPOMIHIOBAHHS HEUMPANbHO20 800HI0 21 cM y pamkax 4-pykaenoi cnipanbHoi mooeni
Tanaxmuku eusenenuil 2ieQnmcvkuii QHMUYUKIOH, Yewmp AKo2o 3Haxooumvcs 6 okoni Cowys.
Honoxcenns yb020 yenmpy y3200xcyemucs 3 obaacmio kopomayii I araxmuxu.

1. THE PROBLEM

The existence of giant vortices (cyclones and anticyclones) is a part of wave structure of spiral
galaxies. The position of the vortices relatively to spiral arms is determined by the nature of origin of
spiral design. A method of velocity field investigation for the vortice structure in other galaxies
showing up is proposed in [1]. For our Galaxy the existence of giant anticyclone in the Solar vicinity
is shown by Fridman et al. [3] from data of classical cepheids, open clusters and molecular clouds.
Using the observation of neutral hydrogen emission we can find a large scale velocity field model for
our Galaxy. In the present paper we add small wave velocity perturbations to the purely rotation of the
galaxy. The result of our paper is the finding of vortice structure in the Galaxy near the corotation
radius.
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The radial and transversal velocity wave components are

U =U(x)cos(F;, — m#)

V= V(x)cos (F, - mo)
where m — the number of spiral arms, 6 — galactocentric azimuthal angle, x = R/R,, R and R, are the
distances of the galactic centre to the hydrogen cloud and to the Sun respectively. The amplitudes

U(x) and ¥ (x) of the perturbed velocity components are small comparing with the rotation velocity.
Taking into account the wave additions, the velocity projection on a line of sight is
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Here Q =R, (co —coo), o — the angular velocity of the Galaxy rotation, w, — the angular velocity of
LSR, IT, =3.4 km/s [5]. For the inner region of the Galaxy (x <1) two points on a line of sight send

the emission with the same frequency (having the same velocities). In (2) the upper sign corresponds
to the nearest point, and the low — to the distant point.
The optical depth is connected with the density N and with the kinematic parameters

M

t—kN/ &, 3)
We obtained the velocity gradients in mentioned above two points on a line of sight
ddtl =Q'sinl+y,P(1,x,0,)+ 3,8, (1,x,0,)+ y,P,(1,x,0,)+ y.P,(1,x,0, )+
+y5Ps(1,%,05)+ ysPs(1,x,04)+ y,P, (1, x,0,) @
v, sinl +y,0,(1,x,8,)+ 7,0, x,0,)+ ¥,0, (1, x,0, )+ y,0, (1, x,0, ) +
+ 35051, %,05)+ y6Q6 (1,%,06 )+ ¥,0, (1, x,6,)
where P, and (; are known functions of /, x, 0,
) %x‘i (FU)—zJ(x)?ism )
= %sm (F,)-
ys= U(x)cos (Fy )
=Un () o

= gV—cos
Vs = 2% v
o o
ve=ZLsin (FV)+V(x)—ax1cos )
7 =V(x)cos (¥, ),
s =V (x)sin(F, ),
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Centar of Galaxy

Figure 1. The vortices near the corotation radius in the Galaxy. The Sun is in the region of anticyclone
with the center T

Center of Galaxy
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Figure 2. The outer part of anticyclone near the Sun, method 2
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2. METHOD 1.

We used the data of 21 cm line observation [4, 6]. We write the equation (3) for each x and 1
and then we solve the system (3) for each x using the least square method. So we find the amplitudes
and the phases of the perturbed velocity components. We present the amplitudes in the linear form

(7(x)=al+b,x, F, =a, +b,x
Vix)=a,+bx, F,=a,+bx
When the outer region (x > 1) of the Galaxy is observed only one point on a line of sight sends
the emission with a given frequency, therefore only one point on each line of sight is used. In that case
we must take the sing "+" in (2) and one of the expressions (4) for the velocity gradient.
Figure 1 presents the velocity field in the inner and outer regions near the corotation circle.

We can see the anticyclone with the centre at the azimuthal galactocentric angle ~11° from the Sun
(back to the galactic region).

3. METHOD 2.

We repeated the calculations for the outer region using the quadratic polynomial form for the
amplitudes and phases

Ulx)=a,+bx+cx’,  F,=a, +byx+c,x*
V(x)=a, +bx +c,x%,  F,=a, +b,x +c,x°
The results are presented on Figure 2 and agree with the previous picture. We take the number
of the spiral arms m =4 [4]. So we obtain the picture of four anticyclones shared by four cyclones.
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