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Nечr пеаrЬу чеrу rnetal-deficient Ьluе compact galaxies
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Abstract. Two пец, blue corrrpact (оr Н1I) galaxies EIS 10i3+3809 arrd HS 1442+4250 rчеrе
discorrered in the cotrrse of the Ha,rTrburg/SAO surчеу for emission-Iine galaxies, Both of these чеrу
rrretal-deficient galaxies (log(O/H)+12.0 : 7.58 fclr HS 1013-l-3809 arrd 7,6В fоr HS 1442+4250)
аге compaгatively bright aud пеаrЬу, and thus аrе good laboratories foT detailed, -ciudy of star
forInation bursts and related рrосеssеs in r,еrу low,metal]icity errvironrnerit.
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1. Introduction

ýпсе their first sресtrоsсору study (Searie & Sar-
gш. 1972) blue compact galaxies (hеrеаftеr tsCGs)
тtrе classified as evolutionary уоuпg sзzstems due to
Е,hЁ fact that their metal content is шапу times lovrer
,tЬц that of large galaxies. I Zvr 18 as а BCG with
аrпрfiопаllу low metallicity (Z = 1/56 26) was even
ýщgЕвstеd as а candidate for local truе young galaxy
ftrming its frrst stellar generation. In fact, most of
ilтвal hundred BCGs Trrith measured abundance of
hсеiг_ý elements have Z in the range frоm 1/10 to 1/3
d Zэ - Опlу а fevr percent of them have metallici-
trЬ Ьтег than 1115 Zб (оr 12+1og(O/H) < 7.74).
Епкет рrесisеIу suсh galaxies аrе the most inter-
tf,iцg frоm the point of view of studying ea,rly сhеm-
folrl ыolution of galaxies. Моrеочеr, аs demonstrated
швпrrdу Ьу Izotov and Thuan (1999), exactly BCGs
;йцft. Z lоwег than Ll2a Zo are the best candidates
fu local !-оuпg galaxies.

ýг йе past few уеаrs our rеsеаrсh grоuр has Ьееп

'ЕсшЕЬ lo*,metallicity galaxies. In the frаmе of this
groi]ct such interesting objects as SBS 0335*052 (Izo-
йш €t al.. 1990), 0335*052W (Pustilnik et aI., 1997,
Leýвýlry et al., 1999) and HS 0822+3542 (Kniazev
а aL" 19{Е) Tlith Z in the rапgе 1/50 to 1/36 of 26,
t*tm Ь. йе most metal-deficient galaxies after I ZrM 18
hOп" Ьееп dbcovered. Неrе we report on the discov-
ву d frо цеw very loTv-metallicity BCGs found in
Bfu &цпе of the on-going project, The НаmЬurg/SДО
;fuшgr /оr Еm Ь si оп- L iп е G alati е s (HS S ) ( Ugryumov
й lI._ 1999, Pusti]nik et al., 1999). These are пеаrЬу
шd. t rr,раrаtiчеlу bright galaxies, which makes them
tшЕ:|l жi,iaыe fог detailed studies.

'Iаiliе 1: Sоrпе abseruatiarlal а,пd, dertued ptl,rarneters
of пеw rп,еtаl-рооr .ВСGs

Vahie i013]-3809 1442+425{.}
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2. observations and rеduсtiоп

The lэluе cotnpar:t galaxies HS 10]3+3809 (KUG
1013+381) and HS 1]42+4250 (UGC 9497) were se-
Iected as calidic]ates fоr emissiorr-lirie ga,laxies оп the
НаmЬurg Quаsаг Survey objective рrism plrotoplates
(Hagen et а1,, 1995), Ihе galaxy HS 1442+4250 had
aiTead1,, Ьееп known frоm Popescu et aI. (1996) as
ап enissiorr-}irre galaxy (ELG). but по ciassificatiort
аrri] details of spectra irad been preserited. Fоr the
galax1, HS 1013+3809 there wеrе по spectral irrfor-
lnatiorr in literature. Shогt exposure time foilow-up
Sрес]tгоSсору of these objects at the б rn telescclpe of
SAO RAS оп Aprii 4 arrd 6, 1998 showed quite а
strопg emission ]irre oi ГОiШ] 

^1363А, 
which pointed

to irigh tеmреrаturе '{'" and роssitэIе low metaliicity.
Тhеir higher S/N spectra wеrе ohained on Арril 4,

5 and 6. 199В.

The spectrograph SP-124 at the Nasmyth-1 fo-
cus of the б m telescope with the Schrrridt-CassegTain
саrпеrа and Phcltornetrix CCD РМ1024 (24 х 24 рm
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Figurе |: DSS-2 images о! galarles HS 1013+3В09 (uрlэеr.} artd !]S 1l,i!:-1,125a $,uller)" Тhе rlarth l,s tl,p, tlte

east i,S left, Isophotes iTt uhitе skоч; the mоrрli,оlоgу cl! the |lrightest раrt\"
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:lgurе 2: Sqэесtrtlrп о! оаlаэ;у HS 1a13-1-38tJ9. 'I'he sallle sресtтum at the botto,m scaled 1/20 is to shoul the
, ;tios о! strопg l,ines,
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FЩuте 3: Sресtru,rп of galary HS 1442+4250. Тhе Sатпе 8ресtruп1, at the bottom scaled 1/60 i,s to shoul the

Ttios of strопg l,i,пеs.
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Table 2: Relatiue ,i,ntensities о! еrп,i,ss,i,вп l,i,пеs iп the sресtrа ot HS fi13+S8С9 апd, $S 1442+425а апd some

deri,ued роrаmеtеrs

Iоп
Jlдl 0.8:]0 *0.05[j {) 9t1 *0 il ,ii4ij :j}:jil t;:l3 0 663 *0.035

Gaiaxy

0.270 *0.013 0,296 *0.021
0,449 *0,012 0.474 *0.017
0.114 +0,t]10 с.118 *0.010
1.000 *0.012 1.000 *0.012
1.416 *0.016 1.398 *0.016
4"303 *0.045 4.233 *0,045

i8000*868
0.14 *0.02

544
117 *1.с

0.191 *0.005 0,253 *0.009
0.425 *0.010 0.472 *0.013
0.i23 *0,009 0.121 *0.009
]",000 *0,011 1.000 *0.012
1"734 *0.021 1.661 *0.021
5.076 +0.045 4.852 *0"045
з.053 *0,028 2.772 *0.029

16876*665
0.09 *0.01

186
144.6 *1"2

6563 Но

т" ..............
С(НР) dex ..............,.....
F(НР)(х 1016) erg s-lсш-2А-1
EW(Hp) А ...................,

pixel size) wеrе used in the оЬsегчаtiопs. Тhе spatial
scale along the slit was equa,i to 0"'4/pixel, the slit
length was about 40", and tire slit vridth of 2" ,was

used. А grating with б00 grooves/mm wаs employed,

resulting in а spectral resolution of approximately 7

А iГWHb,t;. Long-slit spectra in the ranges 3700*

6100А (fоr HS 1013+3809 and HS 1442*4250) and

5000-7400 А 1Hs 1442+425Ф viere obtained. The to-

tal exposure time for HS 1013+3809 was Ьrоkеп up
into 2x600s. Fоr HS 1442+4250, the total ехроýurе

time vras broken up into 3х600s in ЬIuе, and 2x420s
in red. The seeing wаs 21'2 during the observations.

Тhе spectra wеrе centered оп the brightest cen-

tral knot ofHS 1013*3809 and SW knot in the elon-

gated body of HS 7442+425а (see DSS images of
boih gaJaxies in Figure 1). SerieB of bias images were

obtained twice - at the beginning and at the end

of every night. DaTk current and flat field wеrе ас-

cumulated at the end of each night. Two standard
stars from the list of spectrophotometric standards
(Massey & StгоЬеl, 1988) (mostly Feige 34 and HZ
44) were observed on evely night. А Не-Nе-Аr lаmр

was used for ъ,avelength calibration.

A1l observations тrеге conducted urrder the Boft-

ware package NIСЕ in MIDAS, described Ьу Kniazev
& Shеrgiп (1995),

The rаw spectroscopic data wеrе reduced us-

ing the contexts CCDRED and LONG frоm the MI-
DAS softs/are package, Тhе reduction of the origi-
nal two-dirnensiona,l ccD data included the standarcl

steps such аs: bias and dark subtraction, flat-fielding,
соsmiс-rау rеmочаi. After wave]ength mapping sub-

sequent night sky background subtraction wаs реr-

EW(abs) А .......".........." 0.65 +0.98 5.65 *0.48
z (obs)...,.... 0.00407*0.00003 0,00260*0,00014

fоrmеd. Therr th,e соrrесtiоп fог atrnospheric extinc-
tion arrd flux calitlration vras applied. Fоr ihe flux
саlilэrаtiоп we used the mеап response сurче obtained
frоrп the observations of standard stars" 1-D spectra
тrеrе extracted Ьу adding several consecutive CCD
rows centered on thе о'lэjесt intensity peak aiong the
siit.

S. R"esults апd Disctlssion

In Figurеs 2 and 3 we shоlru the б rп telescope spec-

tra of tlre Ьluе compact galaxies HS 1013+3809 and
HS 1442+4250, in which паrrо,\р emission lines typical
for high excitation HIl-regions are seen. These аrе НВ
.\4В61, [OIII] .\А4959,5007 and .\43б3, sечегаl lines
of HeI, [NeIII] and [АrIV] for both spectra and На
.\6562, 1ivlT1 i.rcbaB, оьв+-апа [SII] ).\б716,67зl АА
fоr red part of HS 1,442+4250. А mоrе detailed anal-
ysis of ihese spectra in conjunction with other obser-

vational data will Ье presented in а later рареr. Неrе
ýve use only the observed intensities of important hy-

drogen and oxygen lines to derive the oxygen аЬuп-

dance in brrih BCGs. They аrе presented irr Table
2, as welI аs those corrected for extinction and un-

dеrlуiпg Ваlrпеr absorptions (Izotov et al., 1997а).

AIl intensities of the lines аrе given relative to НР,
along with the cqtii',,alent vлidth of НВ line EW(Hlr),
the observed Н,6 ffrrx F(НР), the extirlction coefficient

с(нд) and оhsеrvеd redshift. То dегivе Tu in the rе-

gions of ОIII and ОII and the охуgеп abundance,

rve follovred the algorithms also dеsсrilэеd in Izotov
et а1. (1997а). То estimate electron density N"(SП)
in Нý 1442+42бС, the iпtепsitзл ratio of [SII] lines

l
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1^6716 and 6731.А.А *as used as usual. Since the

-bserved ratio F(tr6716)/F(16731) > 1.4, the value
\. = 10crn-3 lvas used (Aller, 1984) for this object,
iоr HS 1013+3809 the value N" : 10сш*3 typical of
ЗСGs was adopted as well.

The BCGs' absolute blue magrritudes рrеsепtеd
.:i ТаЬ].е 1 аrе calculated froTn the apparent В-
:ragnitudes of ttre KUG and UGC catalogs and
:reasured }reliocentric velocities. The Galaxy extinc:-

lоп correction is not applied since it is very srnall
.l соmраrisоп with арраrепt rnagrtitude irncertain-
:ies. То make а Ьеttеr ассurасу estiпrate of dis-
:апсеs for gaiaxies which аrе as close to us, опе has
:э take into account the Virgo flow correction and
:.le motion with respect to the Local grоuр (c:.g.

{гаап-Коrtеwеg, 1986). T}ris correctioll waý сzriсu-

.ated fоr HS 1013+3809 (дI,' : 354 krrr s-'1) anci for

ЧS 1442+4250 (^l' = 202 km s- ]), Ttre НuЬЬlе cori-
.-ant tvas adopted as 75 km s--1 Мрс--1.

Well-known WЫf-Rауеt featrrres аrе sееп in the
-эесtrum of HS 1442*4250, whic}r rrrakes it interest-
-:g for study of evolution of massive stars in tiris
.alaxy on а time-scaie of а few N{уr (Izotov et aI.,

l э97ь).
Тhе пrоrрhоlоgу of these two galaxies is vt,ry di[-

:.гепt. \Yhile HS 1013+3809 iooks чеrч syrrrnretlic
.:d very corrrpact, wit,h intense star forпration tiurst
-,king pla,ce irr its ver.v сепtеI1 HS 1442+4250 is T,eil

._эngated, resemblirrg an edge-on rlisk. Strong slаг
:-гmаtiоrr burst in the S\Y knot is i,vell outside tire
.riier of syпImetr}r of this elongated configuration,
ilother fainter knot оп the opposite side of this
lrsk" is ,well sеец on DSS image, but iis sресtruш has

_--l yet Ьееп obtairred. Tire different mоrрhоlоgу and
-:-е rеlаtiче positions ofstar forrnatiorr rеgiопs suggest
:_at possible meclranisnrs of bursting star formatiorr
_- gas-rich low-rnass galaxies mау 1эе different.

f . Conclusions
S:nmarizing the description above, we draw the fol-

_,з,iпg conclusions:

1. Two new blue compact galaxies,
_S 1013+3809 and HS 1442+4250, discovered
.:, the course of the Еаmlэuгg/SАО surчеу fоr
-::ission-line galaxies, аrе чеrу mеtаl-рооr objects,

with 1og(O/H)+12.0 : 7.58 and 7.68, respectively.
2, These new galaxies аrе coшlparatively bright

arrd пеаrЬу and therefore аrе good lаЬоrаtоriеs for
detailed study of star formation, chemical evolution
апd interactiorr of massive stаrs with IsM in the most
low-metallici ty drvarf galaxies.
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