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The discovery of SN1998bv in blue compact galaxy
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1. Introduction

Supernovae (SNe) are spectacular explosions of some

stars which have rап out of their thеrmопuсlеаr fuel
iп the рrосеss of evolution. According to theoreti
cal models. most massive stars (NI > 10-15 \'I9) а1-

most inevitabll,end in such ап explosion (Fоrчlеr апd
Ноу}е, 1964; \\Ъоslеу and Weaver, 1986). Since the
life cycle of massive stars is чегу short (<30N{уr),
one can expect to оЬsеrче Inore оr less frequent SNe
in galaxies lru,here сurrепt intensive star formation
takes place, BIue Соmрасt Galaxies (BCGs) , оr НII-
galaxies, аrе loп,-rrrass gas-rich galaxies whеrе rve аrе
Tvitnessing чег1. intensive stаr formation (SF) evertts.

lasting not longer than 10 to 100 \{уг. Such el,ents аrе

usually called SF bursts since tlre SF rаtе duriпg those
periods is mап1, times higher than the sF rate ачеr-

aged очеr the whoie life-time of а galaxy. It is curiuos
that despite about 30 уеагs of study the рhепоmепоп
of BcGs апd various observations of about а thou-
sand such objects, the first SN iп BCG was discol,ered
as }ate as 1995 (SN 1995ah irr BCG HS 0016+1449.
Popescu et al., 1997).

\\Ъ rерогt оп the second SN in BCG, discovered
in observations with tlre б ш telescope of SAO (Кпi
azev et а1.. 1998). The observations rчеrе conducted irr

the frаmе of the fоIIоъ,-uр spectroscopy of the candi-
dates selected in the НаmЬuгg/SАО Survey (HSS) fоr

emission-line galaxies (Lipovetsky et а1., 1996; Ugri,u-
mоч et а1., 1998; Pustilnik et а1., 1998) , which is based
on the cligitized plates of the НаmЬurg Quastir Sur-
1,gy (Hagen et а1., 1995). The main goa1 of the HSS
is the сrеаtiоrr of а large пеw BCG sample in а large

агеа of t}re sk1,.

The suреrпоча SN 1998bv ц,аs discovered on Apri1

6. 1998 in the galaxy, HS 1035+4758 selected as ап

ELG candidate in the HSS. This ga}axy had Ьееп рrе-
viousl1, catalogued in literature as NPN{lG*47.0775
(Кlеmоlа et а1., 1987) r,vith the coordinates of the сеп-

tеr R._\. : 10h38-25171, Dec. : *47"42|З6']5 (J2000)

and the estiпrate of biue magnitude В:16Т97. Both
the гedshift and the type of this galaxy \\,еrе uп-

knorтn. Iп Гig. 1 we present its Digital Sky Survey
(DSS) image.

Table 1: Dates апd ,iпstrumепtаti,оrl sеt-uр fоr spec-

tro s со p,i с оЬ s е.rч at,i о п,s

Date (UT) ApTil 6.914 ApTi1 19.774 April 24.783
1998

Dispers. 2,4
(A/pixel)
Resol. (А) 6
SpectT. range З700 6100
(АА)
Expos. time 300
(s)

1998 1998
2.4 4.6

6 1,2

3700-7400 з600-8000

300 600

2. observations and reduction
Long-slir specl rа iп the гапgе 3600 800U .\-Ц ц,оrе

obtained during thrес ruпs, The sресtrа wеrе сеп-

tered on а star-like object at * 3" to the rvest and
д: 4'l to the south of the galaxy сепtеr. Тhе spec-

trograph SP-124 at tlre Nasnryth-1 fоr:us of the б m
telescope rvith UAGS саmеrа and Photometrix CCD
PNI1024 (24х24рп pixel size) was used fbT the оЬ-

servations. The spatial scale along the slit was equal
to O.4"/pixel, the slit lerigth rb,as about 40", and а

slit ц,idth of 2" ltas used. GTatings with 300 and 600

grooles/mnr rчеrе trsed. геsultiпg _in а spectr:rl rеsо-

lution of аррrохimаtеlу, 12 and б А (F\\rНN{). Sеriеs
of bias irnages ч,еге obtained twice at tlre begin-

ning and at the end of еrrеrу night. Dark сurrепt and
flat field wеге usuall,v accumulated at tlre end of thе
night. At }east two standard stars frоm tlre list of
spectrophotometric standards (N4assey and Strobel,
1988) wеrе observed every rright. А Не-Nе-Аг 1аmр

r,vas used fоr wavelength саIiЬrаtiоп.
In Table 1 the instrumental set-ups аrе preserited

fоr spectral observatiorrs of SN 1998bv and tlre galax1,

HS 1035+4758. Тhе spectroscollic data lvere redrrcecl

using tlre context LONG frоm the N,IIDAS soft-
rlаrе package. The reduction of the originai tivo-

dimensionai CCD data included the standard steps

such as bias and dаrk subtraction, flat-fieiding.
соsmiс-rау rешоча1. After vlavelength mapping, the

night sky Ьасkgгоuпd subtraction was performed. 1D

spectra wеrе extracted Ьу adding some corrsecutive
CCD rоъ,s сепtеrеd on the object irrtensity peak along

the slit. Then corrections for аtmоsрhеriс extinction
and flux calibration were applied. Fог the flux са1-
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Figure 1: DS.9 ,i,mage of the galary HS 1035+4758. North ,is uр, east i,s left.
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Figure 2: Short еrроsurе sресtгum of the сепtrаl part of the host galary HS 1035+/1758,
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ibration we used the mеап response сurче oЫained
frоm the observations of starrdard stars.

3. Results and Discussion

In Fig. 2 the spectrum of the host galaxy
HS 1035+4758 is shоvrп, in which typical Hll-galaxy
паrrоv/ emission lines аrе seen: НВ 

^4861, 
[ОШI]

))]9J9. j{l07. Но А6562, INIЦ АА6548,6584 and
SIL\I67t6.673i _\. Тhе equilalent widths of the
stгollgest c:nrissi.lln lines. Н6. IOIIi] 4959,5007 and
Hrr. аге 20. 20, 60 arrd 90 А, respectively. The
grrlaxr, геdshift as пrеаsurсd usirrg these strong lines
is z:0.005]t0.0001.

Tile absoiute ЬIuе magnitude \,Iз : -151'5 11о.
liпеаг rrioclel of YiTgo flоп, correction and adopted

HS 1035 +475В
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Hubble constant 75 km s-1 Мрс-1, which соrrе-
sponds to а distance of 29.6 N{pc) and the total size
of about 20" (2 kpc) аrе typical of BCGs, galaxies
with strong HII-type emission indicating superclus-
ters of massive stars in regions of сurrепt intense star
formation.

The spectral evolution of SN 1998Ьч is illustrated
in Eig. 3. The sресtrum сIеаrlу indicates SN II type
rvith strong broad hydrogen emission lines with Р Cyg
profiles (see e.g. review Ьу Filippenko, 1997). Har.ing
3 sресtга with а total time 1ag of 18 days and esti-
mates of the blue magnitude on those dates, obtairred
through corrvolution of caliЫated spectra witlr t}re В
passband, we call atternpt to make firrer c]assification
of this SN as one of the well known subclasses (Liпеаr
оr Plateau).

The change of the sресtrum between April б and
19 rvith сlеаr reddening shortward of НР during tlrese
2 ц,eeks indicates seemingly that the 1st sресtrum
ц,аs obserted in the period between the 20th and
30th day,s after the peak of the light сurче. Spec-
trа fоr Арril б and 24, 1998 rчеrе obtained uпdеr
photometric conditions. Thus rve сап use the esti-
mates of B-magnitudes obtained to get an idea оп
the decline rate Pflo (irr mag/100d) which discrinii-
nates Ьу its чаluе of 3.5 Ьеtwееп Plateau апd Liпеаr
shapes of the iight curve (Patat et а1,, 1994). Tlre cal-
culations give B(SN)=16.99+0.10 оп 6.04.1998 and
B(SN):lZ.Z0+0.07 on 24.04.1998, whеrе r.пl.s. еrrоrs
аrе iпtгiпsiс ones estimated frоm tlre noise counts.
\\'е estimate that the external ас:сurасу is about
0Т15 - 0Т2. This leads to АВ:OТ21 and Pfio : 1.17
mag/100d. This value is so muсh less tharr 3.5 that
even allowing fог а possible unceгtairtty, in АВ of up
to 0Т2 - iI}3 it wоuld not change the classificatiorr
of this SN II as Plateal-t subclass. Tire absolute blue
magrritude for this SN on tlre disсочегу date is N,{6:
15.4. Tlren l,Iflo, в *16.4, ъ,hich agrees well with
раrаmеtеrs of Rеgulаr SNe II-Р.

Now ц,е briefly describe sоmе chara,cteristic specl-
tral features and their раrаmеtеrs re]ated to ejec-
ta motion. Hydrogen ВаImеr lines lr,ith pronounced
Р Cvg рrоfilеs аге the most promine.rrt features п,hich
аrе used fоr deteгmination of the ехlэапsiоrr velocity.

The characteгistic expansion velocities of the
ejected s}rel]s аrе пieasured from the positions of the
cleepest features of the Р Cyg аЬsоrрtiоп. They аrе
presented in Tabie 2 fоr the 3 dates of observations.
The uррег limit of the expansion velocity was derived
frоm tire rvavelength of the blue wing edge of the Hcl
alэsorption.

Besides the Р Cyg absorptions in the Ваlrпеr se-
riеs. sеr,егаl other broad absorptions аrе observed, in-
cluding sorrre FеII multiplets апd СаII Н and К lines
(also tl"pical of t}re Рlаtеаu phase, which is trапsi-
tional Ьеtп,ееп photosphere and пеЬulаr phases). А
геmаrkаьlе feature of this sN is the absence of de-
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На
н,,9 6600
Н7 5800
нб 4740
СаII К 6215
СаII Н 6419

6350
5500

i::,

5597

6125
4940
nllu

tectab]e HeI iine at .\ 5876 А.

It is interesting to estirnate the extent of паrrоц,
Hcr line emission in the host galxy, indicating the ех-
tent of ionized gas (Fig. 4). The rеgiоп il hich emits in
Но сап Ье traced on оur iong siit spectrum очеr ý24
pixels = 91'6 (х1 kpc) with the peak of brightrress
пеаr the center of this iпtеrчаl. The SN is loc:ated at
the edge of this giant Hll-region, at а distance of в
0,5 kpc frоm the center of the galaxy. The intensity
distributiorr of the паrrоw [OIII] line А5007 А is sim-
ilаr to that of паrrо!!, На, herice the excitation of НII
region is mоrе оr less sirnilar to that пеаr the culrent
SF rеgiоп and пеаг tire position of the SN.

At fiгst glance there is аррагепt anaiog1, of the

реriрhегч position of the SN 1998Ьч in the ga}axy
HS 1035+4758 with the periphery positions of the
nrajority of оt}rеr SNe iI оЬsеrчеd in sрirаl galaxies.
Ноlчечеr. the dеереr insight into the situation shows
that such an analogy wili lead rаthеr to а rnore сеп-
tгаl position of the SN in HS 1035+4758. The ре-
ri,рlrег1. positions of SNe II in spirals аге related to
the regions оf high сurrепt SF rate (апс1 of massive
stars. ргоgепitоrs of SNe II, in particular) in spirai
аrms. TIre displacetnent of the SN 1998bv position
Ьч а:0.5 kpc fтоm the сепtrаl suреrсIustеr оf mas-
sive stars rv}riclr fогmеd in the course of the current
SГ briгst is thеrеfоrе qrtite suprising and needs mоrе
саrеful elaboration of possible models of SF propaga-
tion. ОЬsегчаtiопs ofthe аrеа аrоuпd the SN position
after SN fading will allow one to elucidate the status
of the uпdеrll,iпg steliar population and рrоЬаЬh, bet-
tег understand suсh арраrепt spatial discorrtinuity,in
procluctiorr of nrassive stars.

\\'е rvouid like to note that the situation ц,ith
SN 1998bv is quite similar to that with SN 1995аh

- the first SN in the Ьluе compact galaxy. The опlу
difference is the peak luminosity (N{;3 аз -18.5) and
the c]assiflcation of its light сurче as L,iп,еаr. As de-
scribed Ьу Popescu et al. (1997), S}I II is aiso dis-
placed Ьу about 0.7 kpc, аррrохimаtеlу to the north
of the center of BCG. But it is sti]I situated inside the
boundaries of а чеrу large high excitation Hll-region
with а total size of х1.5 kpc.
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Figurе 3: Spectra о! SN 1998bu obtoinetl with the б m telescope. Spectra tоr Дрril б апd Дрri,l 19, 1998 are
shifted оп the flur аr,is. The аЬsоrytiоп liпе identifi,catioTls оrе ind,,i,cated,, adopti,ng ап еrрапs,iоп uelocity ot
5000 km s-l. The spectra аrе coTTected to the galaay rest frапzе.

4. Conclusions

Summагiziпg the dеsсriрtiоп above, rve dгаъ,thе fоi-
iowing conclusions:

1. The SN 1998bl-discoveгed on Аргil 6. 1998 in
the blue compact galax1, HS 1035+4758 is the sec-

ond supernova оЬsегl,еd iп а loц,-mass gаlац. п,lth
intense SF blrrst. It ц,аs discol,ered in the course of

Н апЬurg / S А, О suгr,еу- fоr emission-line galaxies.

2. Ассоrdiпg to its characteristic spectrum,
S\ i998Ьч is а tl,pe II supernova with estimated peak
alэsolute bгightness \'iб в -16.3. The very slow fad-
ing of its brightness suggests that the SN was discov-
еrеd at tbe Plateal,t phase, 20 30 days after the peak
of the light сuгче. The most рrоЬаЬlе classification of
SN 1998br.is rеgulаr SN II-Р.
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Figure 4: Perspecti,ue u,ielll of twо-d,i,mепsiопаl sресtru,rrl пеат На regdoTt (the rапое 6/|00 6700 А), The broad

На of SN апd паrгоч) На tLrough the body of host galary аrе shошп.

3. At ihe redshift of the host galaxy z:0.0054
(Virgo-flolv согrесtеd distance 29.6 \,Ipc) SN 1998bi,
is situatcd at =0.5 kpc (5") frоm the сепtrаl suреr-
cluster of сurтепtlу forming massive stars, at the edge
of the large НII rеgiоп.
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