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Abstract. The compilation of published spectra of Galactia kegions with available diagnostic [OI}363 line information

has been carried out. Our list contains 71 individual measurements ofilf@dions in the range of galactocentric distances
from 6.6 to 14.8 kpc. The oxygen abundances in all the ndgions were recomputed in the same way, using the classic
Te-method. The oxygen abundance at the solar galactocentric distance traced by thasgadds is in agreement with the
oxygen abundance in the interstellar medium in the solar vicinity derived with high precision from the interstellar absorption
lines towards stars. The derived radial oxygen abundance distribution was compared with thatégidfs from the Shaver

et al. (1983) sample which is the basis of many models for the chemical evolution of our Galaxy. It was found that the original
Shaver et al.’s oxygen abundances are overestimated by 0.2-0.3 dex. Oxygen abundanaegiond from the Shaver et al.
sample have been redetermined with the recently suggesteethod. The radial distribution of oxygen abundances from the
Shaver et al. sample redetermined with amethod is in agreement with our radial distribution of i, abundances.
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1. Introduction disk of the spiral galaxy M 101. It has been found that the pa-
. rameters of the ()g,, abundance distribution in the disk of
By now, spectra have been obtained for hundreds ofret I(\f?lOl differ significantly from those of the (8)7, abundance

gions in spiral galaxies. Accurate oxygen abundances can Stribution. The rather low value of the central oxygen abun-
derived from measurement of temperature-sensitive line ratia nce 12+ log(OH)r.(R = 0) = 881 in the disk of M101

such as [OI1]4959,5000I11]4363. This method will be re- was found. This is in agreement with the result of Kinkel &

ferrg d to as thde-method. Unfp_rtun_ately, in oxygen-richi Rosa (1994). They carried out special spectral observastions
regions the temperature-sensitive Ime; such as.[.OIII]4363 Fone single high-metallicity k region in the disk of the

too wegk t_o be detected. For such Hag!ons, empirical abun— spiral galaxy M 101 (NGC 5457) and were able to derive the
dance indicators based on mo.re rea_dlly observable lines Wf&tron temperature, allowing the determination of the oxygen
sg_ggested (Pagel et al. 1979’ Alloin et al. 1979). The ®Tbundance with the classig-method. Kinkel & Rosa (1994)
pirical oxygen abundance indicatB; = ([OIl]3727,3729 found that the oxygen abundance derived withtienethod is

[0””495.9’5007)'_'[3’ suggested by Pagel et al. (1979), hqawer by around 0.2 dex with respect to the oxygen abundance
found widespread acceptance and use for the oxygen ab(%';[

d det ination in i . h the t ¢ fained on the basis of tH&; calibration after Edmunds &
ance determination In regions where he tempera ureF’ggel (1984). Castellanos et al. (2002) have also found that the
sensitive lines are undetectable. This method will be referr

BS:-method results in the overestimated oxygen abundances in
to as theRy3-method. Using th&,3-method, the characteristic 23 Y9

he case of low-excitation kregions.
oxygen abundances (the oxygen abundance at a predetermtlneé ¢

galactocentric distance) and radial oxygen abundance gradientdilyugin et al. (2002) have re-determined the oxygen abun-

were obtained for a large sample of spiral galaxies (Vila-Costd@nces in Hi regions in a number of field and Virgo spi-

& Edmunds 1992; Zaritsky et al. 1994; van Zee et al. 19988! galaxies with theP-method. It has been found for the

among others). considered sample of galaxies that the central values 12
It has been found (Pilyugin 2001b) that the/kDr, data log(O/H)p(R = 0) lie in the range 8.7% 8.99 while the central

is suficient in quantity and quality for an accurate determind@lues 12+ 1og(Q/H)r,,(R = 0) lie in the range 9.24 9.53.

tion of the value of the oxygen abundance gradient within t&us: for all the galaxies, in which the oxygen abundances in
Hu regions were derived with th€.- or with the P-method,

Send gprint requests toL. S. Pilyugin, the value of the central oxygen abundance does not exceed
e-mail:pilyugin@mao.kiev.ua 12+ log(O/H)(R = 0) ~ 9.0.
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The radial distribution of oxygen and other element abun- 957 ' '

dances in our Galaxy derived by Shaver et al. (1983) from
consideration of Ht regions has found wide acceptance. The I
Shaver et al's data are the basis of the models for the chemi- 9
cal evolution of the Milky Way Galaxy constructed byffer- I
ent investigators (Tosi 1988; Giovagnoli & Tosi 1995; Tho&
& Meusinger 1998, among others). Shaver et al. (1983) hage ¢ - [
found the value of the central oxygen abundance in our GalaRy
as large as 12 log(O/H)(R = 0) = 9.38 + 0.04. Radio re- &
combination lines have been used by Shaver et al. to deterniihe
electron temperatures in iHregions and these temperatures
have been applied to optical spectra of the samerégions
to determine the abundances of oxygen and other elements. |
The Galactic Hi regions with measured temperature-sensitive 7.5 _—
line ratios will be considered in the present study, and, as con- 4 8 12 16
sequence, the radial distribution of the/Kpr, abundances Rs (kpe)
within the disk of the Milky Way Galaxy will be establishedrig 1. oxygen abundance in GalacticiHegions with an available
The comparison of the obtained radial distribution of th@ii1] 14363 line intensity as a function of galactocentric distance.
(O/H)+, abundances with that from Shaver et al. (1983) allovgsnall open circles are oxygen abundanceij@ for individual mea-
us to verify the credibility of the oxygen abundances derivesirements, the solid line is the best fit to those data. Large open circles
by Shaver et al. (1983). are mean values of oxygen abundan@€yH),) in Hu regions. The
large filled square is the oxygen abundance in the interstellar gas in
the solar vicinity derived from the high-resolution observations of the

8_ -

2. H1l regions with available [OIll] 14363 line weak interstellar O11356 absorption lines towards stars.
intensity
Spectroscopic observations of Galactia Iegions have been 12 + log (O*/H") =log Jioms72e 23729 +5.890
carried out by many investigators (Baldwin et al. 1991, 2000; I,
Caplan et al. 2000; Peimbert et al. 1969, 1977, 1978, 1992 1676
' ' ' ' ' + —0.40logt, + log(1 + 1.35x), (3
1993; Esteban 1999; Esteban et al. 1998, 1999; Osterbrock to gtz o ). 3
etal. 1992; Shaver et al. 1983|lstez & Esteban 1996, among [[o111] 14959+ 15007
others). The Galactic Hregions with measured temperature®® = yromy) = 1.432{Iog lommses 0.85
sensitive line ratios are listed in Table 1. 1
Spectroscopic data with detections of diagnostic emis- +0.03 logts + log (1+O.0433<tg'°6)] . @
sion lines in the Hi region makes it possible to determine
an accurate oxygen abundance/H§,. However, the oxy- | _ 1(T4net§1/2, (5)

gen abundances in the samar legion with measured line

ratios [Ol11]114959 5007/14363 derived in dferent works where n, is the electron density in cm (the value ofne
can difer due to diferent atomic data adopted andfeli- was adopted to be equal to 100 Thfor every Hu region),
ent interpretation of the temperature structure (e.g. singie= tioy is the electron temperature within the [Olll] zone in
characteristicTe, two-zone model foiTe, model with small- units of 18 K, t, = tjoy; is the electron temperature within the
scale temperature fluctuations). Therefore the compilation [@fll] zone in units of 18 K. Thet, value is determined from
Hu regions with original oxygen abundance determinatiotise equation (Garnett 1992)

through theTe-method from diferent works carried out over

more than thirty years is not a set of homogeneous deterfgi= 0-7t3 + 0.3. (6)

nations. Accordingly, the available published spectra of Hrhe electron temperaturds([OIII]) in H 1 regions (with two

regions with measured line ratios [OW}49595007/44363 o, cantions, Hi regions S 127 and S 128) have been determined

have been reanal)_/sed to_produceahc_)mogeneous set. TWO-ZQ0f the measurements of [Ol1}4959 5007/.14363 line ra-
models of Hr regions with the algorithm for oxygen abun-tios, and the electron temperatufes{[OlI]) in H 1 regions

dance determ_inationfrom Pageletal. (1992) andtiOll])- | ave been derived from thEs([OlI])—Te([OlI1]) relation of
Te([OIll]) relation from Garnett (1992) were adopted here, Garnett (1992). In the case ofiHregions S 127 and S128

" it the electron temperaturdg([Olll]) cannot be directly deter-
O O O ) . .
- + - (1) mined from observational data since the measurement of the
[Oll] 224959 5007/14363 line ratio is not available. Instead,
I . itive li -
12+1log (O™ /H*) = log [OIN] 14959+15007 | = 74 the temperature sensitive lines [OM]_73ZQ 7330 were de
Ihy tected in spectrophotometry of iHregions S127 and S 128
1.251 (Vilchez & Esteban 1996). The original oxygen abundances in
- 0.55logts, (2)  these Hi regions are given in Table 1.

+
3
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Table 1. Oxygen abundance (mean valy@/H);,)) in Galactic Caplan et al. (2000) and Deharveng et al. (2000) have
Hu regions with available [Ol1}4363 line intensity. List of refer- analysed Galactic H regions and have obtained the slope
ences: 1 — Esteban et al. (1999); 2 — Peimbert & Costero (1969).0395 deykpc with a central oxygen abundance 12
3 — Peimbert et al. (1993); 4 — Caplan et al. (2000); 5 — Deharvepgy(O/H) = 8.82 and 12+ log(O/H) = 8.48 at the solar galac-

gt a’L .(2?300,[); t6 ) (Eg;%t;ag (139%); 7 . Te("lnggelr)t (192) a"B(ng_%centric distance. Rodjlez (1999) considered seven bright
— Peimbpert et al. , 9 — balawin et al. ; — balawi : . . . . .
et al. (2000): 11 — Esteban et al. (1998): 12 — Osterbrock et al, (199§alact|c Hu regions with galactocentric distances in the range

13 — Peimbert et al. (1977): 14 — Shaver et al. (1983); 15lehé? & ~10 kpc and has found that all thaiegions studied are char-

Esteban (1996). acterized by similar abundances,4®g(O/H) ~ 8.45+ 0.1.
Thus, our value of the oxygen abundance at the solar galacto-
galacto- number centric distance is in agreement with that derived recently in
Hmregion  centric of ref. (DH);, Other. studies. - ; ;
distance  measu- e High-resolution observations of the weak interstellar
0Ol11356 absorption towards stars allow one to determine in-
kpc rements . L
terstellar gas-phase oxygen abundance in the solar vicinity
M8 6.6 3 12,3 8.480.06 with very high precesion. These observations yield a mean
M16 6.6 1 45 8.58 interstellar gas-phase oxygen abundance of 319 O atoms
M17 7.1 18 2,6,7 8.660.05 per 1¢ H atoms (or 12+ log(O/H) = 8.50) (Meyer et al.
Carina 8.1 5 8 8.360.03 1998; Sofia & Meyer 2001). The interstellar gas-phase oxy-
Sh117 8.5 2 4,5 8.580.08 gen abundance in the solar vicinity is shown in Fig. 1 by the
Orion 8.8 24 2,4,59-13 8.49.06 large filled square. There are no statistically significant vari-
Sh1s4 10.1 4 4,5 8.48).02 ations in the measured oxygen abundances from line of sight
Sh311 10.9 3 8,14 8.26.20 to line of sight; the rms scatter value for these oxygen abun-
Sh 206 11.1 4 4,5 8.470.03 dances is low#0.05 dex. Out to 1.5 kpc, the gas-phase oxygen
Sh128 12.7 1 15 8.00.2¢0 abundances are stable irffdse clouds with dierent physical
Sh298 13.0 3 8,14 8.26.01 conditions as measured by the fraction of H in the form ef H
Sh127 13.9 1 15 8.66.20 Thus, our value of the oxygen abundance at the solar galacto-
Sh212 14.8 2 45 8.3D.04 centric distance derived from consideration of the i¢gions

is in agreement with that derived with high precision from the
interstellar absorption towards the stars, Fig. 1.

The oxygen abundances intHregions were determined
within the framework of two-zone model fofe within the

In Fig. 1 we show oxygen abundancegKg, for the in- H1 region. The agreement between the value of the oxygen
dividual measurements as a function of galactocentric distaiftindance at the solar galactocentric distance derived from
with small open circles. The galactocentric distances are fré@nsideration of the i regions and that derived from the in-
Deharveng et al. (2000). The best fit to the individualp, terstellar absorption towards stars can be considered as strong

* In units of 12+ log(O/H).
! Original data.

data is evidence in favor that the two-zone model fiy is a realis-
tic interpretation of the temperature structure within Ire-
12+ log (O/H)y, = 8.90- 0.048RG. (7) gions. It should be noted however that this argument is not

indisputable due to the dust-phase oxygen abundance.

The scatter is equal to 0.10 dex. Equation (7) results in thﬂjeed, one can expect that total (gas_ p|us dust_phase) oxy_
oxygen abundance at a solar galactocentric distance as largge¥sabundances in thetHegions are equal to the total oxygen
12+ log(O/H) = 8.50. The (QH)r,—Rg relationship is shown gpundance in the interstellar medium. The gas-phase oxygen
in Fig. 1 by a solid line. The large open circles in Fig. 1 argpundances in the tiregions are expected to be equal to the
average oxygen abundancesKifx, for Hu regions (the data gas-phase oxygen abundance in the interstellar medium if only
from Table 1). the same fraction of oxygen is incorporated into dust grains

Thus, the obtained value of the central oxygeBoth in Hu regions and in the interstellar medium. Meyer
abundance in the disk of the Miky Way Galaxyet al. (1998) have obtained the limit to the dust-phase oxy-
12+ log(OH)1(R=0)=8.90 lies in the same range agyen abundance in the interstellar medium in the vicinity of the
the values of the central oxygen abundance in the disks®fn. Assuming various mixtures of oxygen-bearing grain com-
other spiral galaxies, in which the oxygen abundancesiin hhounds, they found that it is fliicult to increase the oxygen
regions were derived with thE.- or with the P-method. dust fraction beyond 120 O atoms pef Hatmos, simply be-
cause the requisite metals are far less abundant than oxygen (if
Si/0, Mg/O and F¢O abundance ratios in the present-day in-
terstellar medium are the same as they are in the Sun). Then
The above obtained radial distributions of/(@)_ (Eq. (7)) re- the upper value of total (gas- plus dust-phase) oxygen abun-
sults in the oxygen abundance at a solar galactocentric distadaace in the interstellar medium in the vicinity of the Sun is of
as large as 12 log(O/H) ~ 8.50. Let us compare this value439 O atoms per million H atoms (or }2log(O/H) = 8.64).
with recent determinations by other investigators. Then, in the case of the dust-freenHtegions the gas-phase

3. The oxygen abundance in the solar vicinity
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oxygen abundances in thenHegions in the vicinity of the Sun present-day Galactic disk; although, the absolute abundance
would be equal to the total oxygen abundance and would bevatues at any particular galactocentric distance may be in error.
large as 12 log(O/H) = 8.64. In this case the gas-phase oxy- Andrievsky et al. (2002) have derived the radial distribution
gen abundances iniHregions, determined within the frame-of the oxygen (and other chemical elements) abundance within
work of two-zone model foile, would be underestimated bythe Galactic disk based on the spectroscopic analysis of a sam-
0.14 dex. Taking into account thatiHegions are not dust-freeple of classic Cepheids. They have found from Cepheids an
(according to Esteban et al. 1998, the fraction of the dust-phasggen abundance gradient in the Galactic disk that results in
oxygen abundance in the Orion nebula is about 0.1 dex) one egjiv/H] value of around —0.07 dex for the solar vicinity region.
expect that the gas-phase oxygen abundances inittred¢dons Andrievsky et al. (2002) have derived dfdrential abundances
are close (or equal) to the gas-phase oxygen abundance inititbe sence that the oscillator strengths used in their study were
interstellar medium, and, consequently, one can conclude tbbtained through an inverted solar analysis (with adopted so-
two-zone model foil ¢ distribution within the Hi region pro- lar abundances). As consequence, their absolute oxygen abun-
vides a realistic gas-phase oxygen abundanceimddions.  dance values depend on the adopted solar oxygen abundance
It has been known for a long time that permitted lineEhe recent determinations of the solar oxygen abundance re-
in Hu regions indicate higher oxygen abundances than fault in the value of 12 log(O/H), ~ 8.70 (Holweger 2001;
bidden lines. Esteban et al. (1998) found oxygen abundané&&ito et al. 2001), i.e. the present-day “recommended” solar
for two positions in the Orion nebula from permitted and fombundance is less (by more than 0.2 dex) than the value recom-
bidden lines. The oxygen abundances derived from forbidderended several years ago (Anders & Grevesse 1989; Grevesst
lines are coincident for both positions in the Orion nebukt al. 1996; Grevesse & Sauval 1998). With this recent solar
(12 + log(O/H) = 8.47) and agree well with the interstel-oxygen abundance, the data of Andrievsky et al. (2002) result
lar oxygen abundance in the solar vicinity derived from irin a 12+ log(O/H) value of around 8.60 for the solar vicinity.
terstellar absorption lines towards the stars {llag(O/H) = Thus, the value of the oxygen abundance at the solar galac-
8.50). They found from permitted lines the oxygen abundanticentric distance (:2log(O/H) ~ 8.6) derived by Andrievsky
12 + log(O/H) = 8.61 for position 1 and 12 log(O/H) = 8.68 et al. (2002) from the study of Cepheids and the value of the
for position 2, although the abundances obtained from the difkygen abundance (12log(O/H) ~ 8.5) derived by Daflon
ferent multiplets observed show significant dispersion. If pest al. (1999, 2001) from the study of OB stars are in agree-
mitted lines indicate the true oxygen abundance in the Oriament with the oxygen abundance in the solar vicinity region de-
nebula, then the uncertainty around 0.1 dex in the oxygewed from the interstellar absorption towards stars and from the
abundances derived from forbidden lines cannot be excludstlidy of Hu regions. At the same time, there is an appreciable
However, the origin of the discrepancy between abundancesdisagreement between values of the radial oxygen abundance
rived from permitted and forbidden lines is not indisputablgradient derived from the study of Cepheid€9(022 dexkpc,
(see discussion in Stasinska 2002). Andrievsky et al. 2002), from the study of early B-type main-
Hence the value of total (gas- plus dust-phase) oxygeequence stars-0.067 dexkpc, Rolleston et al. 2000), and
abundance in the interstellar medium in the vicinity of the Sfrom the study of Hi regions (-0.048 degkpc, this study).
is 12+ log(O/H) = 8.6 + 0.1. Young stars provide an excellenfThis disagreement can be explained by two reasons. First, there
method for probing the metallicity and recent evolutionary hiss a relatively large scatter of oxygen abundance values at
tory of the Milky Way Galaxy. Early B-type dwarfs have evoany particular galactocentric distance for objects of any kind
lutionary ages typically less than 30 Myr and possess phot&epheids, OB stars, andiHegions). Second. A majority of
spheres that are not normally contaminated by core-procesdath-points, used in the determination of the value of the radial
material. Hence, these stars should provide information on theygen abundance gradient, are distributed over a restricted
present-day chemical composition of the interstellar mediui® < Rg < 13 kpc) range of galactocentric distances: all the
within the Milky Way Galaxy. There have been several aEepheids from the sample of Andrievsky et al. have galacto-
tempts to measure the oxygen abundance using young, B-tgpatric distances in the range 6—11 kpc, only three objects from
stars as tracers of metallicity in the Galactic disk (Fitzsimmotise sample of Rolleston et al. exist for galactocentric distances
et al. 1992; Kaufer et al. 1994; Smartt & Rolleston 197 greater tharRs ~ 13 kpc, only three individual measurements
Gummersbach et al. 1998; Daflon et al. 1999; Rolleston et af.two Hu regions with galactocentric distances greater than
2000; Daflon et al. 2001, among others). Unfortunately, rBs ~ 13 kpc were used in this study. This disagreement pre-
sults from stars are controversial. Recently, Rolleston et aénts us from reaching a definitive conclusion about the value
(2000) and Daflon et al. (2001) have derived oxygen abuoi-the radial oxygen abundance gradient within the Galactic
dances in early type stars using both LTE and non-LTE calalisk; though we stress that more and better data are needed tc
lations (see the discussion of earlier results in Rolleston et éérive the exact value of gradient.
2000). Rolleston et al. (2000) have found from early type stars It should be noted that the recent low value of the solar
a 12+ log(O/H) value of around 8.80 for the solar vicinity,oxygen abundance still exceeds slightly the present-day total
while Daflon et al. (2001) have found from a non-LTE anabxygen abundance in the interstellar medium at the solar galac-
ysis a 12+ log(O/H) value around 8.50 for the solar vicinitytocentric distance (see also Daflon et al. 2001). If it is the case,
region. It should be taken into account however that Rollesttis is evidence that the variation of oxygen abundance at the
et al. (2000) have noted that their data should be reliable for ssfar galactocentric distance with time is not smooth (for ex-
timating the magnitude of the metal abundance gradients in taple, due to an irregular rate of unenriched gas infall onto
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9.5 I ' "(QH o O ] Table 2. Oxygen abundances in set ofiHlegions from Shaver et al.
(OHp & 1 (1983). The name of i region is given in Col. 1. The galactocentric
I - 1 distance taken from Deharveng et al. (2000) is reported in Col. 2. The
9L i original oxygen abundance (B)sy from Shaver et al. (1983) is listed
g 0o 1 in Col. 3. The oxygen abundance fp determined here with the
T e 1 P-method is reported in Col. 4.
O ~ 0 O
§ 85T 7 galactocentric (@), (OH);
E H 1 region distance Shaver etal. this work
- 1 ] (kpc) (1983)
8r ¢ 7 NGC 6604-1 6.5 9.11 8.61
I ] NGC 6604-2 6.5 8.72 8.56
I ] M 16 6.6 8.76 8.63
7.5 T | Cen-2 7.8 8.79 8.66
4 8 12 16 RCW 40 8.7 8.85 8.44
Re (kpe) RCW 34 9.2 8.88 8.56
Fig. 2. Oxygen abundance in GalacticuHregions from sample of RCW19 9.6 8.64 8.24
Shaver et al. (1983) as a function of galactocentric distance. The galac- Rosette-1 10.0 8.47 8.32
tocentric distances are from Deharveng et al. (2000). The open squares s 252-1 10.7 8.34 8.62
are original oxygen abundances/k)sy from Shaver et al. (1983), RCW 16-1 10.9 8.69 8.42

the dashed line is the best flt. to those dgta. The filled rhombuses are bews 11.3 8.65 8.97

oxygen abundances (B)pr derived here with th&-method using the

same measurements of the line intensities, the dotted line is the best fit RCW6 11.6 8.69 8.51

to those data. The solis line is the/tQr,—R; relationship (see Fig. 1). RCW5-1 13.0 8.33 8.34
G201.6+1.6 14.0 8.55 8.04

S284 14.6 8.36 8.27

the disk, see Pilyugin & Edmunds 1996). The discussion of the
model for the chemical evolution of our Galaxy is far beyondin units of 12+ log(O/H).

the goal of the present study, we only would like to note that the

recent low solar oxygen abundance results in better agreement

with the present-day total oxygen abundance in the interstellar

medium (and in young stars) at the solar galactocentric distarggygested (Pilyugin 2001a). By comparing the oxygen abun-

than generally accepted earlier solar values. dances in high-metallicity H regions derived with th&e-
method and those derived with tiemethod, it was found
4. Shaver et al’s set of H 11 regions that the precision of oxygen abundance determination with the

P-method is comparable to that of tAge-method (Pilyugin

Combining radio and optical spectroscopy Shaver et al. (1988)01a,b). Then the comparison of oxygen abundances ob-
have found chemical abundances in a large sample of Galagdiged by Shaver et al. (1983) and oxygen abundances de-
Hu regions covering a wide range in galactocentric radiugrmined with theP-method using the same line intensities
Radio recombination lines have been used to determine el@gn give some idea of the accuracy of Shaver et al’s oxygen
tron temperatures in hregions and these temperatures havghundances. The oxygen abundances obtained by Shaver et al.
been applied to optical spectra of the same idgions to de- (1983) will be referred to as (®l)sy abundances, the oxygen
termine the abundances of oxygen and other elements. ShagIndances derived with tHemethod will be referred to as
et al. (1983) have found that their oxygen abundances arqdH), abundances. Only Hiregions with reliable measured
agreement with the empiricBbs-calibration. At the same time ratios [Oll]37273720H; and [Oll]agses007Hs from the sample
it has been found (Pilyugin 2000, 2001a,b, 2003) that the 0Xyf Shaver et al. (1983) will be considered. Theseregions are
gen abundances derived with fRg:-calibration after Edmunds jisted in Table 2. (¢H)sn abundances as a function of galacto-
& Pagel (1984) involve a systematic error depending on the &gntric distance are shown in Fig. 2 by the open squares. The
citation parameter: th&3-method provides more or less rejinear best fit to those data is presented by the dashed line in
alistic oxygen abundances in high-excitatiom flegions and Fig. 2. The galactocentric distances are from Deharveng et al.
yields an overestimated oxygen abundances in low-excitatigoo). The best fit to (B1)sy abundances is given by the fol-
Hu regions. Taking into account that manyitegions in the |owing equation
sample of Shaver et al. (1983) are low-excitation objects, the
agreement of Shaver et al's oxygen abundances with the em-
pirical Ry3-calibration hints that their oxygen abundances at@+109 (O/H)sy = 9.27- 0.061Re. (8)
overestimated.

Recently a new way of oxygen abundance determinatidine scatter is equal to 0.15 dex. Equation (8) results in the oxy-
in Hu regions, in which the physical conditions innHegion gen abundance at the solar galactocentric distance as large as
are estimated via the excitation parameRgiP-method), was 12+ log(O/H) = 8.75.
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The (QH)p oxygen abundances iniHregions are deter- abundances in H regions were derived with thE — or with
mined with the expression suggested in (Pilyugin 2001a) theP-method.
The derived radial oxygen abundance distribution was com-
Res + 542+ 50459 + 7.31P% . (9) pared with that for Hi regions from the Shaver et al. (1983)
6.07+6.71P + 0.37P2 + 0.243Ry3 sample which is the basis of many models for the chemical
where Rz = Ry + R, Ry = ljoasr2nasr2o/lvg, Rs = evolution of our Galaxy. It was found that the original Shaver
Ijo11) 1959+ 15007/ | :Hp, @NAP = Rs/R23. The (QH)p abundances et al.’s oxygen abundances are overestimated by 0.2—0.3 dex.
in H o regions from the sample of Shaver et al. (1983) are list€kygen abundances in Hregions from the Shaver et al.
in Col. 4 in Table 2. (@H)p abundances as a function of galacsample have been redetermined with the recently suggested
tocentric distance are shown in Fig. 2 by the filled rhombusdzmethod. The radial distribution of oxygen abundances from
The linear best fit to those data is presented by the dotted lthe Shaver et al. sample redetermined withBamethod is in
in Fig. 2. The best fit to (fH)p abundances is given by theagreement with the radial distribution ofi®r, abundances ob-
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