fa thin, fAat diek), using the method proposed by Rallabh?!
as well a8 ap algorithm worked out by AL V. Barabanov
[private communicationt,

Tabte I gives the ceeulling eatimates for the maas of
cach galaxy within the region covered by (e observed
rotatlon curve, the fraction of the mass within the radios
encompassing haif the integraled luminosity (4e /2 ac—
cording to the de Vaucouleurs' catalog), end the corre-—
spendlag M /Ly rato, We have adopted the eataleg values®
for the magnifude of each galaxy, corrected far interstellar
eutinetion. The gravitational influence of the outer paets
of the disk, beyond the regmlon for which the rotation corve
hag een obigined, is neglected,

Conflusions. Y. The rotation curves of these two
paloxies are similar in form and have long plateaus, No
gvidonee has been found for appreciable nonclreular gas
motbong in the galaxies,

2, The mass Awnincsity is amall in each galaxy: ob
the averzge it s Jeas than the value 3/Lg = 7 obtzined

ias converted to H = 75 lan - see ™ Lpe b for fype She-Se
galaxies within thelr Molrcberg radius. b Curlously eaoegh,
M/ L s Jower for the inner than for the outer reglons,
sugmesting that the star composltion {the steflar mass
funetiont varica along the radity of the calasy.

The author wighes Lo thaok v, B Arkhipova for her
agsiztance In gaoalysing the distaedlons of the image-tobe
Feld, as welt as ¥V, F, Esipov, A, ¥, Zasor, and A, V.,
Barabanov for help in acquiring and processing the data,
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Physical conditions in the nucleus of the galaxy Markaryan 534

I M. Yankulova, V. K. Golev, and G. T. Petrov
Safie Universitp,

and Aronamy Saction, Sulgavion Asydemy of Sefences, Soffia
|Submitted June 26, F3E0]

Pis"ma Astron. Zk. 6, 590695 Wovemnber 19809

A spectrophotometric analysis of the tucleos of the peculior galany MrK 534 (NGO 1679] has been cartied
oul, using specira taken with the 6-m telescope. The following estimates are obtained: #, = L4 10 cm 7,
electron temperstare of radiating gas 7, <2000°K, Muas density Fp= 16210 " org om F e,

luminosidy L. =112 10" erg/sec. The relative abundance of several ions is determined. About 2000 type
O W stars would be required to ionize the gas, segpesting that the most likely iomdzatiom sowrce & the

uitraviodet emission of hol stars.

PACS nambers: 98.50.n, 98.50.Cz

1. When the Markarvan gataxies ave studied in datafl
they prove to compriae 8 highly diversified group, About
10% of them are Seyfert galaxies, which now have been
studied rather thotmophly. The same cannat howarer, be
zaid ol the other Markaryan objects: [or most of them
the information available iz quite scanty,

M this letter we shall Macuss the physiesl conditions
in the nuelear roglon of a pactieolardy interesting peculiar
palaxy, Mrk 534 (NGO TE75, which bas been attracting
attention among investigators for some time, Tt s in-
gtuded in the sixth list of galaxies with an ultraviolel con-
ttnoum,! and Arp assigns it WMo, 214 in his atlas of Pecus
liar Galaglesa™ OO 7678 12 paired with NGO 7652 Voron-
taov-vel vamingy tegards the patr 48 an interacting sys-
tem, mumEnbered VY 329, In the Revised NGO 18 de-
weribed as round, brighter loward the senter, with an irs
regular diffuse hato and a faint diffuse lane near the po-
cleus,

Mrk 534 is a lenticulae galaxy of Hubble morphalogi-
cal type 80 and apparent photographic magritude® Mpe =

363 Seaw. Astran. Letl. §I6], Mav . Des, 1987
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13M.2, Humason ef al.? recorded L3727 10 I eonigsion
and measured the redshift; the Burbidges’ also found the
redshifl, determined an inlemsity ratio He (M IH] = 2, and
mettioned sirong emission in the Aa 4959, 3007 [ IO, HA,
and »h 6717, 8781 [5 I Unes. Gisler® quotes a redshif

z = —0,0L8 which, for IT = 75 km - sec™! - Mpe™!, corre-
sponda to an sheolute magnibde M, = =217%,2, The
galaxy has been studied spectrophotmetrically by Pefme-
hert and b‘;:rir‘u.":?Ld..T who have detzrmined relative intons
gities For several emission lines and the relative helium
ghundanee, geguming Te = B0,

With tha fi-m telezeope of the Special Astrophysical
ohservatory, USSR Academy «f Sciences, two short-
exposure spectra kave hoon obtalned for the nuctens of
Mk 434 fone in the bhoe, the olher in the red roglond,
The HAGE spectrograph waa nsed at the prime logus of
the teleseope, with a three-stage mollkatkald imapge behe,
The spectra were rocorded on A-800 emubsion and were
calibrated by impressing a mult-step wedge, The spec-
iral semagitivity of the epuipment waz determited with re-
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FItsa ko ‘Tracinge of 6-m 1elescope specirh of The nuclens of the galay
Rt 534 (OS YETE) b the wicindty of: a) the Flo line: b} the HE Hoe.

spect to the spectyum of the standard starf BD v 233041,
The spectrograms have a dispersion of 103 .F!.,n"mm, aq that
the pesciving power {2 =5 A, Figure I shows tracings

of the spactta, recorded with a type G W micesphotometern,

E. Our measurements of the equivatent widths W of
the lines and the relative intenaitien B /Ig 4 are given fn
Table I, For comparison the table pives the corredpond-
fng values obtained by Peimbert and Spinrad,” A redden-
ing ¢correctlon has been applied, using the expression

log 1" = log fa, + epf (A}

where I';l denotes the intengity of the line corrected for
veddening, I, is the cbsarved intensity, £fa) 15 the Peim-
berts’ vatue® for the interstellar absorption, asd ¢p de-
notes the absorption in the Hg line ag determined from
the Baimer decrement,

Osterbrock! has glven & graph relzting the inlensity
ratls of the fines 1n the sulfor dooblet ax €717, 6731 (8
IEE 1o the quantity X = 102 n ToW2 without any additionat
agsumptions the quantity X gives the electron dendity ng
for fo = F0*K. Tn the case of Mrk 534 we have obtained
Lypyr/ Tary = 0,59, whenee X = 1,2+ 10%: taking 2 temperature’
Te = 000K, we find n, = 1,4-50% om™%,

Om the other hand, if we apply the method auggeated
by povarchuk etal,™ involving intersections of the rurves
log #in,, Tat which express the ratio of the intensity of
forbidden HUneg of particular ions 1o Iy £ a8 a funchion of
the abundance of those fons and the exeitation conditions,
then we can use the [N I0] and (3 1] lnea to abtain an {n-
dependent estimate of n, and To, For his pirpode one
must asswne a definite chemical comporition and adopt
some degree of fentzalon. We have taken 2 normal com-
position apd, in the [N II], [5 [I] emigalon regions, an
fonlzabion!? B II/8 =02, NB/N =04, SI/S =08 a2 5
reault we oblain o, = 1.2 10! em™, T = 8000°K. 1his
yalue for Te coinckles with the temperature determined
v Peimbert and Spinrad.’

The electron densities avalbnated by these o meth-
ody digsagree, probably because of our aasumption that the
gad in e nucleus of the galaxy bae 3 normal chemical

364 Sov, Agtron, Lett. §16), Now.-Dec, 1950

composition. There bas previoualy been evidence (zee,
for exmmple, Peimbert!™) fnr an enhanced nitrogen abun-
dence b the auclei of certzin nearhy galaxies,

3. ¥ ome knows the magnitude of the nuclear reglon,
the ratto I'/HY, and the parametersd ng. 1. then one egn
apply a standard procedure!® Lo estimate the fAux deawity
and luminosity in the H3 line, snd the efective volume
and mass of the radisting gas. The magimde my of the
mirlear region of Mrk 534 has not hitherto been detoe-
miped, Vsing data glven in Scobsheh. Bybrakan, Ohs,
No. 47, 43 {19751, we have had to obtain the least-zquares
onrrclstion

my, = 1,26 m, — 1.30

between Ty, mp far 34 galaxies; the correlation coefli-
plept r=0,86, Delerminiog from this celation fie mag-
attude my, = 15,1 and knowing wﬁ,ﬁ" we have computed
the flux density Fpyq = 1.60 <107 erz. e sec!, The
distance of the galaxy correspoading to the redshift z =
5,018 18 72 Wpo for { = 79 ke - sec” Mpe™!, which ricids
an Th huminosify Ly, = L1104 erg/sec, The corre-
gponding affective volume 15 7.3 10 amyd and the mass of
gae is 1,2110% g 30 Hhat gas of mass =6&:10° B, is
radiating in the nuclear vepion of the galaxy within an of-
fective valtme of radlus =3 pe, Accordingly, the filling
factor la very small.

The energy required to mainiain the gaa In loniza-
tion~precombination equilibrium i 8.5 184 arg. On the
other hand, we kmow that a2 aingle type O V star radiates
4 4-10% erg/sec in the Lyman contnuum.!? Thus the gas
coutd be sustained in equilibrivym by the Ly, radiation of
about 2000 lype OF V stars. We may infer that the moat
fikely fonizaton source for the gas in the nucleus of Mk
534 |z the vitraviclet radistion of hot stara,

4, Peimbert!? yses the ollowing retios to determ ine
the abundance of 0, 077, and ¥ fona.

O* -y g T T B =BT g dovm 38420 T,
e =510 T—sge I+ T '
i1r PR —nxe Tanor =49 10T,
i 165 80401 0 iy T° = o e ’,

[ ™ - H 7 100, i"
F=‘1.ho-1{?‘[!+{Lix‘w}1":"m‘—}%e““ .
where x = X/10% T the oxvpen were entirely In a aingly
or doubly lonized state, then we woyld have

n _ ﬂ&_i_{’]?f
AT Y

The small Ly Tygy matio {@ince our apectra have
heen cbtalned in the 4000-7500 & reglon, we have had to
adopt Pembert and Spinrad s’ relative inteneity g, =1.358
for the A3727 10 T line) implles a relatvely samall amoun
of oxygen i an innization atate of at least 3. | view of
the fact that nitrogen and oxygon have zlmost the saame
tenization potential, Peimbert determings

N o+ O W=
H- 0w

Yankulova et &l 3



TABLE I, Equivalsnt Width ard Aeiative Intensity of Fmisgan Lines
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*Date from Peimbet 5d Splimad.”

By considering Tga/ Tz, 909 L+ ) Ty, Tatos for
the H M regions in the galaxy M35, Benvenutt ot al.!* have
eatablished that the NV and 51 abundances are of the same
order and on thia basis they propoae the expresston

Yareraan
!

B 343 5 044 T fiz, T,

ans

for determining the relative abondance of jonkzed sulfur,
where [, Tal ~1 for Tp = BO47K and x ~ £,

To detergnine the relative sbundance Het/M™ of heltum
fona, Peimbert and Spni:n‘m:lT suggesat the formula

Hf"

“ =48

e {LAETE

“H IEI'M
fi I

For [, = 8000°K and for x given by the intenaity ratto
Lppi 7 lgeqy OF the splfuy doublet, we have used these expras-
slons to ohiain the following values for the relative ghup-

dance of the iong of radieting gea in the poclews of NGO
7674

NEHY = 909640,
S /HY . 3821075
OFHP = .94 10+

OFiH* £L26- 404,
Hot/H+ == (14374,

aa well as the total abundance of oxygen and nitrogen:

Ol = 2.25-107%, NJTT = 1 G- 2075,

The convention lognif = 12,00 18 adopted throwghout,

Tor comparigon, we menkion thet the cxvgen and ni-
trogen abundance In the solar atmosphere® s N/H=1.1"
107, o/H = 68107, Evidenily, then, the composition of
the radisting gas in the nuclear rerion of Mrk 534 differs
{rom the normal solar composition,

5, To conclude, ot vs compars our data with thoae
of Peimbert and Splarad,! They cbaerved Mok 534 with a
scanner having 3 rovnd diaphragm T in dizmeter cen—
tered on the maclets of the palaxy, whereas our spectra
were obfained with a 37,5 slit about B high, The resvlis
for Ir.;m;’IH and Iz [y are in good agreement, but the
ks 34"1}113 l‘at‘iﬁ': are guite different. Since Peimbert and
Spinrsd obaerved gt the center of the nuclear veglon, while
it cur case the alit included a portion of the outer zone,
this difference in the ratle probably refecls 5 variation
in the Wntensity of the aiteogen lines over the disk of the

265 ‘Bow, Actron. Lett. 66}, Mov..Cec. 1580

palaxy, Simitar varistions have beeg repocted previomaiy
for oiher nearby galaxies!” For the relative sbundance
of helism {oos and the Hg flux, cur values are in satis-
Factory agroement with those of Teimbert and Spinrad,

This invesligation represenia a part of 2 more ex-
tepsive program of analysiz of the phyaical conditionz In
the nuelel of galaxies with emisston Hoes, Some of the
results of thizs program have been published in & previous
ledter. 1
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