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The maximum likolyhood method io uaed for atudy of galactic rotation uhich uti-
lisoa tho Tíholo 21 cm line profile# The rotation curve la obtalned in the region
from R n 0.4 R, up to 2.3 R# and we do not find evidence for a fall-off
bolow a fiat rotation curve.

Neutrál hydrogen 21 cm line oboorvations
may be ueed for tho etudy of the globál ki-
nemátlo characteriatico of tho Galaxy.
Earlier in the worko of the ooviet authora
a method haa boen ouggeated for invoatigati-
ón of tho galactic rotation which utilizea
the vrholo 21 cm line profile in contrast to
tho use of only the cut-off idontified with
the tangential point when Jí < Rp (Agokyan
ot al., 1964; Potrovakaya, 1970; Petrovaka-
ya, 1979; Boktaaova and Potrovakaya, 1983).
Thia method may bo utilizod both for innor

outor regione of
tho Galoxy, and alao for z-gradiont atudiea
ol tho rotation velocity (Agekyon ot al,,
1965).

, The ozprooaion for tho optical dopth at
the frequency correaponding to the radiál
velocity l/' in tho galactic longitudo t ia
aa follona

N 7- — k.h/_ —.

Hoře /V ia tho hydrogen denaity, V" ia the
hollooentrlc diatonco of tho radiating
point, Ic ia a conatont of proportoonality.

Wo aaoumo the region of the galactic
plane (z ■ 0), and ao the aimpleat model
that tho ongulor velocity is tho monotoni-
cally dooroaaing funotion of Jt , uj= voCR),
and the denaity ia a function of K, only,
hl•=/\/fR.) * Thon uaing the formula

- TL/Ho
whero ia the ongular velocity of the
looal atandard of reat, one may nrito Eq,(1)
in the form

u hlrv \

(2) t (Si. i)-Ijif,II-^siíň‘
In tho oarllor páper vro atudiod tho ro-

tation lavT, JŽ = J2.Cx5, uaing the leaat raoan
aquaro mothod both for and
(Potrovakaya, 1979). Toerikorpi (1985) aug-
gootod a graphycal mothod for the doterml-
natlon of tho rotation curve for
Thia lator method waa utilizod by Petrova-
kaya and Toerikorpi (1986) for tho 1~3t and
4“th galactic quadranta.

In tho proaent atudy we uao tho mothod of
maxlnnim likolyhood mothod in contraat to tho
loaat meon aquaro mothodbecauoe tho oquation
(2) Is non-linoar rolativo to x . Lot ua aa-
cumo tho gausaian dintribution for tho ob-
oervod dopth Tt=iTr(Sí^Lt) near tho theoro-
tical vluo (2) 7^5^
C3)

Ia (3) í,7zkN/\dS}.M%U
(•t) T='s/0suii\ J

pl - tho woight of i-th valuo X£ .

The valuea of the paramotera 5 and X
havo to be determlne from the condition that
tho likolyhood fxmction obtainoa ita
maximum valuo;

^

(6) dtnL/Si = Oi^l)>l^/Sx=o.
The aolution of the equationa (6) glvea

(7)

(0^ t3^r-T> ^

TÍiV expreaóíontf *C7) aňď (8) were ušed
for tho dotermination of tho rotation our-
vo boyond tho aolar circle ( ll>Ro^x> i ).
In that caao one can put p: = ^ (becauao
)^fíTu;tX when )• Wo háve uaod tho ob~
aervaxiono of Kerr and Hindmon (1970) and
Weaver and Williama (1974).-.

Por the fixed valuo J2» we found iT/i-
s JZ^Sintt and for each 1-th of tt pro¬
file a. Then for aoveral valuea of jc wo
calculatod *5 and í* from (7) and (8),
The diatonco Xf^ correaponding to
we find from the condition p «0,

Tho reaulta of our calculation are aho-
wn in Pig.l for tho 1-at (croaaoa), 2-nd
(opon crosaa), / 3-rd (trlonglea) and 4-th
(diagonál ciroloB ) galactic quadranta aepa-
ratoly. Tho roaulta of the graphycal mothod
(Petrovakaya and Toerikorpi, 1986) are alao
proaented (dots). Tho solid line ia the lo-
aot mean aquaro aolution, Tho daahod line
ropreaont a fiat rotation curve (t*»)l“Oonat )<
In agroemont with othor authora (Blitz,
1979; Chini, 1985) we do not find any evi¬
dence for a fall-off below a fiat rotation
curve within R < 2,3 Jí^ ,♦V O •
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Tho maximum llkelyhood method naa also
applled to thé innor region of the galactic
plane, Cr<'/ ). In thio caae ono
nay expect that the noighto pf are im-
portont in Eqa. (3)-(8) becauao. of the in-
linite inoreaae of ^ vrhon I^fn in
(2)- v

Ao foř jr ^ 7 , the calculationa of3 aiad
■p woro performod for each (S2 “conatant

and for difforent valuea of jc # Pollowing
varianta wero uaed; 1) píEÍ ; 2)
The variťmt 2 waa taken^xo oompenaato the^
Inoreaae of T? when \SÍTli^]'-^Xt however,
The reaulta did not differ from the reaulta
uaing the variant 1. On the other hand, the
number ft of the profilea variea with jc ,
and there are jumpa in the depend^ce JP =
= FCx') . Thorefore, for each ,
we oonaidered only auoh a profilea for
whioh IjTÍnlI^a* OC being ohoaen to be
somewhat amaller thon the expeotod value JC^<
Thio prooodure alao ellminatea the Influen-
oe of the large Tv discuoaed above.

Pigure 2 ahowa^ur rei^lta for the regi¬
on in the form o? yb Xsp/p^iov
1-at (oroaaea) and 4-th (diagonál oroaaes)
quadranta aeporatodly. One oem aee the vřeli-
knovm difference betvreen the reaulta for
tvro quadranta* Our cxirve la aomevrhat lovrer
than the rotation curve dotermined from the
tangential pointa ao one can aee in Flg«3
irhero the reaulta are preaented.in the form

VB (aolld line for our curve).
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Pig.2.
Pigure 3 alao ahowa the mean aquare our-

ve of Pig.1 (preaent reaulta and the reaulta
of Petrovakaya and Teerikorpi, 1986) noted
by Bolld line for jc>'í . We háve repreaen-
ted in Pig.3 the rotation ourvea baaed on
HII reglona (Georgelin and Georgelin, 1976-
dot-daahed line; Chlni, 1985 - oroaaea), on
CO clouda (Blitz, 1979 - daahod llno,x>-/),
HI+CO clouda (Burton and Gordon, 1978 - da-
ohed line, X< i ).

The leaat mean aquare rotation curve for
R.'>R.o haaed on all the data repreaented
in Plg.3 (dotted line) agreea with oxir HI
reovilta (aolld line) emd doea not ahow any
plateau up to a dlatanoe TZ. ^ " 2.3
from the galaotlo centre.

The author wold like to thank I.G.Mu-
rashklna cmd Yu.N.Malahova for help with
the calculationa.
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DISCUSSION

o
G. LYNGA: In this páper, Dr Petrovskaya,
uses a model with. the full width of the
21 cm line profile.

P-O.LINDBLAD: i^parently Dr Petrovskaya
derives a rather steeply rising rotation
curve going far out from the centre. Could
you say anything of what total mass would
imply for the galaxy?

S. KUTUZOV: To estimate mass, one has to
adopt some mass distribution. It may be in-
finite or finite with certain rádius which

is of great importance. One can speak of the
mass inside of the sphere or cylinder with
given rádius. No mass estimates were made in
this Work, so I can"t name any number.

S. NINKOVIČ: Until what distance from the
axis of the galactic rotation can one say
that the form of the galactic rotation curve
is established according to Dr Petrovskaya^s
work?

S. KUTUZOV: From this work we know the rota'
tion curve until 2.3 solar distances.
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