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Abstract. Recent observations of GRB970508 with the SAOebservatory. They are: GRB 970228 (Groot et al. 1997; Van
RAS 6-m telescope in July—August 1998 show that the optid@aradijs et al. 1997), GRB 970508 (Bond 1997), GRB 971214
transient (OT) has varied very little since November 1997. Hefldalpern et al. 1997), GRB 980326 (Groot et al. 1998; Eichel-
we report on the behaviour of tHeV R.I. light-curves for up berger et al. 1998), GRB 980329 (Djorgovski et al. 1998), GRB
to 470 days from the date of the GRB occurrence. AR€200 980519 (Jaunsen et al. 1998), GRB 980613 (Hjorth et al. 1998),
days any power-law decay has ceased and the OT contami@&B 980703 (Frail et al. 1998; Zapatero-Osorio et al. 1998).
tion of the host galaxy flux is already less than the observatiozhlama et al. (1998a,b) reported about a possible supernova
errors. We derive the broad band spectrum of the host galaggtical candidate for GRB 980425. But a connection between
without OT, and compare it with the average continuum spectyge-lb SN and the GRB (Pian et al. 1998) is still unclear. In all
of galaxies of different Hubble types. The spectral distributidout GRB 980613 it is possible to speak about the detection of
of normal galaxies with types earlier than Sbc is confidentin underlying host galaxy (Hogg & Fruchter 1998).

excluded. ForH, = 60kms™! Mpc—! and three Friedmann  This paper is dedicated to a detailed analysis and interpre-
models with matter density and cosmological constant parantation of newBV R.I. photometrical data of the GRB970508
ters(Q,,, 2a) = (1,0); (0,0); (0,1) the derived host galaxy abhost galaxy. Since ousV R.I. observations in November 1997
solute magnitudesW(z,_.,) are—18.0 £ 0.3, —18.5+ 0.3 and of the optical source related to GRB970508, we have continued
—19.0 £ 0.3 respectively. The absolut@ magnitudex~ —18.5 theminJanuary, July and August 1998. These observations were
corresponds to the luminosifys ~ 0.1L;,,, whereL;, isthe undertaken with the main purpose to check how constant this
knee of the local general Schechter luminosity function. Hodaint (R, = 25) source is up to 470 days after the gamma-ray
ever, the luminosity of the GRB host is roughly at the knee birst, i.e. when the contribution of the OT can be considered to
the local luminosity functiotLy, , . for late type galaxies Sd-Sm-be comparable with or even less than the observational errors of
Irr (Binggeli et al. 1988). Comparison of tHeV R.I. spectral brightness estimates in @&V R.I. photometrical bands. These
energy distribution of the GRB host with local starburst galaxbservations do show that the optical counterpart has varied very
ies leads to best fits for the Scd starburst blalaxy NGC7793 little since November 1997 and allow us to determine the appar-
and the blue compact galaxy Mrk 1267. The position of thent magnitude of the host galaxy. In this paper we compare the
host galaxy in thé\/ s vs.log Dy5; diagram for local late-type BV R 1. spectrum of the GRB970508 host galaxy with spec-
LEDA (Lyon-Meudon Extragalactic database) galaxies allovigal energy distributions of normal galaxies of different Hubble
us to attribute the GRB970508 host galaxy to the blue compa&gbes and extend the comparison to include local star-forming
galaxies. galaxies.

Key words: galaxies: starburst — galaxies: photometry — cos-
mology: observations — gamma rays: bursts 2. The GRB970508 host galaxy
—recentBV R_.I. observations

Table[1 presents the results of our observations with the 6-m
1. Introduction telescope of SAO-RAS in Novembdr. pand) and in December

1997 (B band), in January, July and August 199V R.1.

At the present time, eight optical counterparts for gamma-r : . . .
bursts (GRB) are known, all of them after detection with th%ggd dsgtglgg?ep?g;g?::éni?\ SS)/C?IEETE;/LTZF Qitgogg;a tg{;\alo?nnflly&s

Wide Field Cameras on board the ltalian-Dutch BeppoS 7 Dec. 1997 and3, R, points in Aug. 1998 were obtained by
Send offprint requests 1&. Sokolov A. l. Kopylov.
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Table 1.Observations summary(= 8.904 May 1997). Table 2. Magnitudes and fluxes for the host galaxy of GRB970508.
(1) The recent observational magnitudes from Table 1.{Jits:
Date UT t—t, Band Time,, Magnitude F = F, x t* + F.. (3) The same? fit for < o >= —1.25 + 0.05.
(days) (s) The photometry with the BTA was reported by Sokolov et al. (1998)
25.00 Nov. 1997  201.09 I, 4800  23.90 +0.14 and Zharikov et al. (1998).
01.00 Dec. 206.01 B 2400  25.75+0.30
24.87 Jan. 1998  260.96 R. 2580  24.96 +0.17 Band Magnitude log Kobs X
24.87 Jan. 260.96 V 2400  25.44+0.25 erg ) (d.o.f)
22.99 Jul. 440.08 R. 3000 24.90+0.16 cm? s A
23.95 Jul. 441.05 B 2400  25.80+0.30
23.95 Jul. 441.05 V 2000  25.25+0.22 1)
23.95 Jul. 441.05 1. 2000 24.07 £ 0.25 B 2577+ 0.19 —18.52 + 0.07
21.74 AUg. 469.84 B 4200 25.77 +£0.19 Vv 25.25+ 0.22 —18.54 + 0.09
21.74 Aug 469.84 R. 3000 24.99 +0.17 R. 24.99+ 0.17 —18.66 + 0.07
I, 24.07+0.25 —18.58 +0.10
&)

If BV R.I, magnitudes of the optical counterpart did noB (o= —1.32+£0.05)  25.99+0.11 —18.60+£0.05 14.2/11
change during the last half-year we can conclude thatwe obsefvi = —1:24 £0.07) - 25.65+0.17 —~18.70£0.07 36.6/14
a pure host galaxy without the optical remnant of GRB970508: (¥ = —1.254+0.04)  25.16+0.09 —18.73+£0.04 52.7/19
Corresponding stellar magnitudes and fluxes are given in ‘Il fa=—-118+007) 24174028 —18.624+0.11 44.3/12
ble[2, case (1). On the other hand, the brightness may hg

[

changed withinthe errors, and it may still be possible to descr

26.15+ 0.16 —18.67+0.06 18.9/12

the brightness decay of the optical remnant by a power-law fe- 25.61+0.16 —18.69+0.07 36.1/15
lation during about a year after the burst occurrence. In that cage 25.16+ 0.09 —18.73+0.04 52.7/18
the flux can be determined by fitting the obserd®dd R 1. light 1. 23.99+0.25 —18.55+0.10 47.1/13

curves with a two-component model, a sum of the optical rem-
nant of GRB970508, fading according to a power-law, and a
constant brightness host galaxy (see Zharikov et al. (1998) for
details).F' = F, x t* + F,. sections. However, all other cases in Table 2 should be also kept
To investigate the possible variability of a faint source wig mind (as well as the observational errors) when comparing
must avoid any systematic shifts in the observational data dbe results with the spectra of local galaxies.
to different photometric systems in various instruments. That is Zharikov et al. (1998) report a photometric study of the field
why for thesey? fits (Table 2.) we used the data from the 6-mf GRB970508. They performeBV R.I. observations of the
telescope only (from 10.77 May 1977 UT to 21.74 Aug 1988T and of 3 nearby galaxies (named G1, G2 and G3, see their
UT) unlike what was shown in the paper by Zharikov et apaper for more details). They conclude that only G2 may be
(1998) for R, and B filters. So, the four independeBtV R.I. responsible for the observed absorption system at redshift 0.767
power-law fits with different slopes (Fig. 1) give magnitudes fdMetzger et al. 1997a). G1 and G3 are very blue galaxies with
the host galaxy reported in Taljle 2 case (2). In comparison,aprobably greater than 1, maybe in the range 1.5-2.5. There
average power-law slope with o >= —1.25 4 0.05 gives the are no optical lines for identifying redshifts in thatange. So
magnitudes for the constant source given in Thble 2, case (3}.is not surprising that the spectrum of the nearby galaxy G1
Additionally, observational spectra in Fig. 2 are presentstiows a relatively featureless, blue continuum (Bloom et al.
for the 3 cases: the recent observations (case (1)) and the twalf@88). Figl B shows the broad-band spectrum of the field galaxy
described above. In cases (2) and (3) we indicate not observ@d, (G1 and G3) compared with those of typical galaxies of
but “theoretical” values and fluxes corresponding tending different Hubble types at = 0.767.
to infinity. As can be seen from Taljle 1, the magnitude values in
each individual band are almost constant during the period Ngv.
97 — Aug. 98, the last observations giving tngper estimates
of the host brightness (spectrum 1 in [Elg. 2). However if wi@ order to compare the properties of the host galaxy with those
force-fit a power-law brightness change tHewer estimates of the local galaxy population, one needs to derive possible
are derived by fitting each observed band (spectrum 2 ifiFig. @)tervals for absolute magnitude, linear size, and spectral energy
Fig.[2 shows the broad-band spectrum of the GRB970508 hditribution. To do this a cosmological model, redshift, and K-
galaxy compared with the typical spectra (Pence 1976) of dderrection are required.
ferent Hubble types of galaxies normalized to the average value The estimate of intrinsic physical parameters of extragalac-
of the I, flux as measured for the host galaxy. tic objects with redshifts approaching 1 depends rather sensi-
So, we choose thBV R_.I,. spectrum of the host galaxy agively on the adopted cosmological model. The standard Fried-
given in Tabled® (case (2)) for interpretation in the followingnann model contains three parameters: Hubble congfant

Absolute magnitudes of the GRB970508 host galaxy



V.V. Sokolov et al.: Host galaxy of GRB970508 45

215 ‘ ‘ ‘ ‘ T
\ — B
L PR V 4
Ch ]
225 ;‘*‘.\ ——-Rc ]
o 235 .
ge]
S
=
= :
S 245 |
= [
255 |
Fig.1. The recentBV R.I. light-curve
r ] behavior of the OT + host galaxy of
265 1 GRB970508 up tor 470 days from the time
r ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ of the GRB. Four independemBV R 1.
power-law fits ¢ = F, x t“ + F,, see Ta-
0 100 200 300 400 500 ble 2) with differenta are indicated by the
Days thin lines.
T T T 35 r
30 .
30
0 o I
* P
e <25 |
825t 18
20 |
20 15 b
1500 1500 2500 3500 4500
A

Fig.2. A comparison of GRB970508 broad-band rest-frame={ Fig.3. Comparison of G2 (G1 and G3) broad-band rest-frame spectra
0.835) spectrum log(k) = logF, (obs)+C to average continuum spectrdz = 0.767) to typical average continuum spectra of galaxies. F
of galaxies of different Hubble types. No. 1, 2, 3 correspond to the thrisen ergcnr2s™! A= and ) is inA. See also the caption of Fig. 2.
cases reported in Table 2. The spectra were shifted by some arbitfdagnitudes and fluxes for GRB host field objects were taken from
constants for the best fitsyFs in ergcm2s ' A~ and X is in A.  Zharikov et al. (1998).
FWHM of each filter forA.ss with the account forz = 0.835 are
denoted by dashed horizontal lines with bars.
addition to the standard inflationary model also an empty uni-
verse with cosmological constant. For a review of modern cos-
matter density parametél,,,, and cosmological constant pamological models and the needed mathematipal relations, see
rameter2, . Recent studies of the Hubble constant put it withigaryshev et al. (1994). Here we use three Friedmann models
the range 50-70 kntd Mpc—! (see Theureau et al. 1997). nwhich conveniently limit reasonable possibilities:
this paper we adopily = 60 kms~! Mpc~!. The values of2,,, 1 1
andQ, are observationally less constrained. The recent wope = 00km s~ Mpc™".2y, = 1,04 = 0(A)
on them — = test with supernovae of type la at redshifts up tflo = 60kms™" Mpc™!,Q,,, = 0,25 = 0 (B)
1 by Garnavich et al. (1998) makes it imperative to consider fifi, = 60kms~! Mpc=1,2,, = 0,2, =1 (C)
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For these models the relatian,, + Q4 + Q = 1 is valid, to case 2 with none or minimal OT contamination (see Ta-
where Q,, = po87G/3HE, Qn = Ac*/3HZ, and Q) = ble 2). The central\,,s = Ag for our photometric system
—ke®/R2HZ. Herep, A, k, and R are density, cosmological are equal correspondingly td;z = 4448 A, Ay = 5505 A,
constant, curvature constant, and radius of curvature, respgg- = 6588A, A\; = 8060A. (Corresponding FWHMs are
tively, and “0” denotes the present epoch. The luminosity disgual to:AXp = 1008A, A\, = 827A, AXr = 15684,
tanceR,m, the angular size distanég,,,, and the proper metric A\; = 1542 A.) It is a useful coincidence thatif@ = 0.835

distanceR, are connected by the relation: the observed wavelength of th. filter corresponds to the
5 rest bandU,es; (A\y = 3652 A),oand 1. filter corresponds to
Rium = Rang(1+2)" = Rp(1 + 2) D) the rest ban®,.st (\p = 4448 A). By a simple shift\,},s to

where the proper distances for the adopted models are giverfbyit = Aobs/ (1 + 2), in thelog(F(Aops)) VS. Aobs diagram,
we have four points of the rest frame continuum spectral dis-
p 22— VIFz 41
H

tribution, which allow us to make a comparison with the avail-
142 able spectral distributions measured for local galaxies (see also
R, = 2(1+40.52) (2) Figs.2 and 3).
_-_ f IB
R 142 or model B, The K-correction in Eq. (3) can be calculated from the stan-
Ry 2 for model C. dard formula (Oke & Sandage 1968):

HereRy = ¢/ H, is the present value of the Hubble radius. The s FyS(y(A)dA
absolute magnitud®/,; of the source observed infiltefjcan (i) (2) = 2.5log(1 + 2) + 2.5log =5
Joo Fxaen S (MdA

be calculated from the magnitude-redshift relation
In this formula Fy is the rest-frame spectral energy distribu-
tion andS(;) () is the transmission curve for filter (i). As we
wherem,;, is the observed magnitude of the object in the photg2entioned above, the effective wavelength of fheoand for
metric band systemiYandK ; (=) is the K-correction atredshift = = 0.835 happens to correspond to tfi&..; band. This al-
z, calculated from the rest-frame spectral energy distributiorfows us to calculate directly from Eql(5) the value of the K-
The linear size of an object having an angular sigeis correction for the3-magnitude, replacing the second term with
given by 2.5 1Og(FBresc/F/\B/1+z) A~ 25 log(FIobs/FBobs)' The calcu-
lation yields

for model A,

()

My = mgy — Ky (2) — 5log(Rium/Mpc) — 25 3)

l=0Rung =O0R,/(1+ 2) (4)
Kp=+06+0.3
Forz = 0.835, we getfrom Eq. (4) the linear sizes as normalized

tod=1": The absoluteéB,.s; magnitudes from Eq. (3), (with K-correction
1 ~ 6.9kpc(#/1")for model A, +0.6 for z = 0.835) are: Mp, _, = —18.0 £+ 0.3 for model A,

I ~ 8.5kpc(6/1")for model B, Msp,,., = —18.5+0.3 for model B, andV/p, ., = —19.0£0.3
andl ~ 11.1kpc(#/1")for model C. for model C.

A detailed discussion on the possible range of GRB970508 We also estimate that the K-correction for the field G2
linear size is given in Sect. 5, after the discussion of the spec@alaxy atz = 0.767 is Kp ~ 2.1. (Only an upper limit ex-
energy distribution from our broad band photometry data, whié$ts for the flux atB, see Fig.2.). This allows us to derive
can restrict the possible type of the host galaxy. Mg, S —18.4, —18.9, —19.4 for the cosmological mod-

The first spectral observations of the GRB970508 opticals A, B and C, respectively. Following Natarajan et al. (1997)
transient were obtained with the Keck-1l 10-m telescope on ¥ can now calculate a lower limit to the maximum radijs.

May 1997 (Metzger et al. 1997a). Two absorption line systeragthe gaseous halo of the galaxy G2 which can produce the ob-
were detected: 1) = 0.835 for the elements Fe, Mg11 and served Mgi absorption line systenR ... 2 38, 42 and 46 kpc
Mg1, 2) = = 0.767 for Mg 11 doublet. Such absorption feature§models A, B and C). The angular distance between the GRB
are commonly seen in the spectra of QSOs and are usually assist and G2 is abodt’ which corresponds to a linear projected
ciated with galaxies along the line of sight to the QSO. This giv&adius of 29, 35 and 45 kpc, so we may conclude that the G2
rise to two possibilities: 1) we have detected the host galaxy wgialaxy could really be responsible for the observed absorption
z = 0.835, or 2) we have detected a foreground galaxy on thiee Mgir atz = 0.767 in the spectrum of the GRB970508 OT
line of sight, and the true host has> 0.835. Further optical (Metzger et al. 1997a).

follow-up observations, both imaging and spectroscopy, per-
formed again with the Keck-Il in June and November 1997 and
February 1998, revealed an emission linafl@orresponding
to z = 0.835. The faint host galaxy of GRB970508 seems tm Fig[2 we compared theBV R.I. spectrum of the

be responsible for this line (Metzger et al. 1997b; Bloom et &kRB970508 host galaxy with the spectral energy distributions
1998). of normal galaxies of different Hubble types. It appears difficult

For the calculation of the intrinsic parameters of the GR® match the observed spectrum with any single Hubble type.
host galaxy we adopBV R.I. magnitudes which correspondHowever, for the GRB970508 host galaxy one may confidently

Comparison with ultraviolet spectra of local galaxies
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Fig. 4. A comparison of the GRB970508 broad-baB#" R.1. spec- Fig.5. A comparison of the GRB970508 broad-band spectrum from
trum with continuum spectra\Fof some blue compact dwarf galaxiesTabld2 (case (2)) with continuum spectradf a blue compact galaxy
in Kinney et al. (1993). The fluxes from Talile 2 (case (2)) have be@virk 1267) and an Scd H galaxy (NGC7793). See also the caption
scaled arbitrarily to the best fit. The observing bands have been shiftédrig. 4 and text for details.
to the rest framez = 0.835) of GRB970508. Filled symbols indicate
the observations and the smooth curves connect the selected continuum
points, marked with open boxes. See text for details. galaxy NGC1510, the star-formingiHgalaxy NGC7793 and
the blue compact galaxy Mrk 1267. The absolBtenagnitude
of NGC7793 (-18.0), which has Hubble type Scd, is practically
reject early type galaxies from E to Sh. Here we extend ttize same as that of the host, while Mrk 1267 is much brighter
comparison to include local star-forming galaxies. (—20.8) and its Hubble type is not well defined.

Figs(@ andb show a comparison between the continuum
fluxes of the GRB970508 host (shifted to the rest frame) agd
continuum spectra of some star-forming galaxies selected from
the ultraviolet atlas of Kinney et al. (1993). We restricted th€he presence of absorption lines as characteristic of star forma-
search to the absolute magnitude intervall < Mp < —17 tion regions like Mg1, Mgt and Fa1 (Metzger et al. 1997a),
and looked for spectra that resemble the observed broadbawidlence for emission ling = 3727 A [O 1], and the similar-
spectrum of the GRB970508 host galaxy. For the latter task vty of the observed GRB host spectrum to the spectral energy
used the tables in McQuade et al. (1995) and Storchi-Bergmatistribution in a Scd galaxy prompts us to inquire how the host
etal. (1995) who list continuum fluxes at selected wavelengthgjalaxy might be related to the class of late-type spiral and ir-
the interval 1355-7525. The catalog fluxes have been markedegular galaxies. The first step in such a study is to compare the
with open boxes in FigEl4 afd 5. The fluxes have been scapedperties of the GRB host galaxy with the galaxies in the locall
arbitrarily and smooth lines connect the points for better corghiverse, of which we have good knowledge. The second step
parison with observed points. The observed continuum poimgsgo understand possible deviation from the local galaxy pop-
are reported with the associated error bars (a galactic extinctidation (normal, starburst, irregular) as an effect of evolution
of Ay = 0.08 was assumed (Djorgovski et al. 1997; Sokolov etnd/or selection.
al. 1998)). We have checked that changing the galactic extinc- The studies of the local luminosity function of types Sd -
tion from a low value of 0.01 to a higher value of 0.15 does n@m - Irr (see e.g. Binggeli et al. 1988) indicate that these form
essentially alter the spectrum. a subclass among all galaxies with a knee in the luminosity

All galaxies in Figsd¥ and]5 display also fairly strong emisfunction at aboutMp ~ —18, —19. So, the luminosity of
sion lines, most notably at = 3727A [O11], A = 4861A the GRB host is roughly at the knee of the local luminosity
Hg, A = 4959, 5007 A [Om] and A = 6563 A H,, which function L ... Though one should note that here the primary
are caused by their star-forming activity. Of these strong lineslection is not optical but comes from the gamma-ray burst,
only A = 3727 A [O 1] falls within the range of our continuum this may explain why overluminous galaxies do not dominate
observations, close to the,. band. among detected GRB hosts.

We conclude that the best fits to the observed spectrum In order to make a further comparison between the
of the host galaxy are displayed by blue compact SO dw&RB970508 host and local galaxies, especially to utilize the

Discussion
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Table 3. Parameters of the galaxies used in the comparison of the UV spectra, extracted from LEDA. Distémitieslispersionsr,.) are
calculated using radial velocities corrected to Virgo infall diigl = 60km s~ !Mpc~?, except for NGC1705 (O’Connell et al. 1994) and
NGC7793 (Puche & Carignan 1988 are total apparent B-magnitudésg dos are log of 25 B-mag/arcsé@angular isophote diameters in
units of0.1 arcmin, D25 are linear 25 B-mag/arcsetsophote diameters with dispersions,. .

PGC/LEDA id. Alt. id. Type logdss Br Dos ODoys Mg OMp T Or
(kpc)  (kpc) (Mpc)  (Mpc)

PGC 0014375 NGC 1510 SO 1429 1351 9.37 10.1216.77 0.63 1141 0.14
PGC 0016282 NGC 1705 E-SO 1.270 12.76 2.71 1.1215.73  0.87 5.0 2.0
PGC 0029366  NGC 3125 E 1.047 13.47 559 0851738 031 1481 151
PGC 0032672 MK 1267 0.644 14.16 12.31 1.74-20.75 059 96.04 0.72
PGC 0073049 NGC 7793 Scd 1.982 9.70 943 1.4417.95 024 338 0.3C

absolute magnitude—linear size relatiaW £ vs. log Dy5) we  If for an exponential (model) disk one chooses as observational
used the Lyon-Meudon Extragalactic database (LEDA) whidentral surface brightness a valpg = 20.4 mag/arcseg
currently lists the main astrophysical parameters for more thidwen the fraction-ss /7o is 4.24. For the angular scale length
165000 galaxies. The data are collected from the major pulg- = 0.07 arcsec, the corresponding angular diameétes;
lished galaxy surveys, and complemented with individual metains out to be equal te- 0.6 arcsec. The latter angular size
surements. The parameters have been carefully reduced tif $he GRB host galaxy corresponds to the isophote of 25
common system (of de Vaucouleurs et al. 1991) and correctadg/arcsecand is in good agreement with the upper limit of
for any instrumental or observational imperfections (Paturel €t0.4 arcsec of the observable size of the GRB host obtained
al. 1997). The latest information on the status of LEDA and ttie previous HST/NICMOS observations (Pian et al. 1997). So,
data itself are available at http://www-obs.univ-lyonl.fr/ledathe linear diameteb.5; would be in the range of 47 kpc for
Extracted from LEDA, parameters of the galaxies used in thige A, B, C cosmological models (4) and the allowed region for
comparison (Figs. 4 and 5) with the GRB970508 host UV speb-; is shown by vertical dotted lines in Fig. 6.
tra are shown in Tablg 3. But in that case the GRB970508 host galaxy turns out to be
Fig[8 shows thé/g vs.log Do diagrams for four ranges of in the region of blue compact galaxies with heightened central
galaxy types from LEDA (Sbc-Sc, Scd-Sd, Sm, Irr). Differergurface brightness. In other words the galaxy is on the same line
types have a well known relation, roughly following the depetin Fig. 6 (Scd—-SdV g ~ —5log Dos+ const where the blue
denceM = 5log D+ const. The slope reflects what is expectecompact Mrk 1267 with the continuum spectra (see Fig. 5) is
from discs of different diameters with a constant average surfdoeated. There is a good correspondence (mentioned above, see
brightnessMp and D»5 are calculated as Fig. 4) between the continuum UV spectrum and BiéR. 1.
Mp = By —5-log HL _ o5 broad-band GRB host spectrum.

0

Das = &HLO - 1018 % 6. Conclusions
whereBr (total apparent B-magnitudehg do5 (log of 25 B-  The recent observations of the optical counterpart GRB970508
mag/arcsetisophote diameter in units @f.1arcmin), andv allow us to think that 470 days after the GRB the observed
(radial velocity in km ') are from LEDA. Isophotal diameters BV R.I.. fluxes can be attributed only to the GRB host galaxy.
were corrected for inclination and galactic absorption, and radfsy contribution of OT is already less than observational er-
velocities for Virgo infall. The horizontal dotted lines in Fig. ors. This allows us to calculate the intrinsic parameters of the
indicate the allowed region of the present GRB host galaxy, @B970508 host galaxy and to make the first step in the study
based on the absolute magnitudes derived from the modelsPAthe properties of the GRB host galaxy by the comparison
B and C. with the properties of galaxies in the local Universe, on which

In order to derive restrictions to the linear size, we use thée have good knowledge.
result from HST measurements of Fruchter et al. (1998): the But for the GRB redshift: = 0.835, the derived abso-
GRB970508 host galaxy has an exponential disk with a scéiée magnitude and diameter, needed for comparison with local
lengthry of about0.07 arcsec. galaxies, depend on the adopted cosmological model. A change

For a model disk with an exponential distribution of surfacé the model parameters easily produces a change of 1 mag in
brightness from the center of the galaxy to its periphery a sififie absolute magnitude of the host galaxy and a change of
ple relation between the central surface brightnessthe 25 50% in diameter. We have measured thig corrections for
mag/arcsetisophotal angular radius,; (in arcsec), and the the GRB970508 host galaxy and the neighbouring G2 galaxy,
scale lengthrg (r25/70) can be determined as: which are + 0.6 and + 2.1, respectively. Such corrections make

o absolute magnitudes brighter and shift them away from dwarf

25 — po = E2'5 log(e). galaxies. The position and luminosity of one of the neighbouring
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LEDA. The region formed by the
dotted lines,—19.0 < Mp <
—18.0 and4 < D5 < 7 gives the
derived location for the GRB host
galaxy in this diagram. Crosses de-
L L T L L L note galaxies Mrk 1267 and NGC
0 1 2 0 1 2 7793 from Table 3. Their continuum

-15
-15

-10
-10

log D5 spectra are similar to that ofthe GRB
[kpc] host.

G2 allows it to produce the = 0.767 absorption line system evidence for a high surface brightness are consistent with a

in the spectrum of the GRB970508 OT on 11 May 1997.  starburst process going on in the present GRB host galaxy.
The intrinsic physical properties of the possible host galaxy

for GRB970508 correspond to a late-type galaxy, with ificknowledgementsTo A.1. Kopylov for the last observations in Aug.

Mp ~ —18.0, —19.0 (depending on the cosmological modeltg%.ToT.N.SokoIovaforthe help inwork with the text. We have made

. . e of the Lyon-Meudon Extragalactic Database (LEDA) supplied b
clearly fainter than the knee of the general Schechter Iumln%é LEDA u)elam at the CRAL-%bservatoire de L§/on (F)rané):). Thig

“Y funCt,ion at about-20.8 mag.. However as, demonStr_ated b}é\/ork has been partly supported by the Academy of Finland (project
Binggeli et al. (1988), the luminosity function essentially detosmology in the local galaxy universe”). Y.B. thanks for support by
pends on the type of gaIaX|gs and their environment (f_'e|d ajid Russian program “Integration” project N.578. The work was carried
clusters). For Sd + Sm galaxies the knee of the luminosity fungist under support of the “Astronomy” Foundation (grant 97/1.2.6.4),
tionisatMp ~ —18and hence the detected host of GRB97050QRTAS N 96-0315 and RBFI N98-02-16542.
would be from the bright end of the range for this galaxy type.
In terms of the classification by Binggeli (1994), the host bf
. . eferences

longs to his Sequence 3 and lies well away from the border
between normal and dwarf galaxies traditionally taken to iB&ryshev Yu.V., Sylos Labini F., Montuori M., Pietronero L., 1994,
aroundMB = —16. Vist. Astron. 38, 419

The spectral distributions of normal galaxies with types eaﬁgngge:! Eé" S’ian(jlagle-AM Te;mmannPG., 19518I’DAF;A&AP26' 503_ .
lier than Shc are confidently excluded for GRB970508 hogt"99€li B., 1994, In: Meylan G., Prugniel P.(eds.) Proceedings o

- N ESO/OHP Workshop, Dwarf Galaxies. p. 13

galaxy. The comparison of the spectral distribution of the h L

. . om J.S., Djorgovski S.G., Kulkarni S.R., 1998, astro-ph/9807315
galaxy with local starburst galaxies revealed that the best s, 4 H.E., 1997, IAUC 6654

were given by the Hi galaxy NGC7793 and the blue compacpjorgovski S.G., Metzger M. R., Kulkarni S. R., et al., 1997, Nat 387,
galaxy Mrk 1267. The position of the host galaxy in thig; vs. 876

log D45 diagram for local late-type LEDA galaxies and an anabjorgovski S.G., Kulkarni S.R., Sievers J., Frail D., Taylor D., 1998,
ysis of the angular diameter of its disc using the scale length of GCN circ. # 41

about0.07 arcsec from Fruchter et al. (1998) give evidence forfichelberger A.C., Kulkarni S.R., Djorgovski S. G., etal., 1998, GCN
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host galaxy to the blue compact galaxies uchter A., Pian E., et al., 1998, GCN circ. # 151
galaxy pactg : Galama T.J., Vreeswijk P.M., Pian E., et al., 1998a, IAUC 6895
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