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Abstract.
The modeling of spectral energY distributions of some galaxies, whеrе GRBs wеrе detected, was
реrfоrmеd. The mаiп раrаmеtеrs of these galaxies (with characteristic соIоur and spectral fеаturеs
of star formation burst): luminosity, mass) mean stаr formation rаtе and рrоьаые star formation
scenario wеrе determined taking into ассоuпt an extinction Ьу dust and gas. It was shown that
these galaxies аrе usual ones with а higher stаr formation rate, which аrе mainiy оьsеrчеd in
optical at redshift about 1 and highеr.

КеУ wОrds: gаmmа rауs: bursts - galaxies: evolution - galaxies: structure

1. Iniroduction
It Bceшts that the пrain qirestion, ъ,hiсh exr:itils iп-
r.estigators oi c:osrTric gа,rпIпа-гаy Ьurst (GRB) рhi:-
п()пrепOп (both theorists апС оЬsеrr,егs), is "Wirat
i<ind of rеаi astroplivsicai objor:ts rrrigirt Ье prtlgerr-
itогs rэf GRB sоlrrс:еs?" Beliaviclr of c;1эtical aftel,glc,lv
ligtrt сuгчс:s (Sokolov, 2001; Bjorrrsson et iil." 2001;
Blocrirr et а1., 1999), cietection of Fе аllsогрtiоп arid
emission liries irr sресtга of Х-гау (c:.g, Рiго et al.,
2000) aftergiow arrtl sorrte evidellce of corrnection tle-
tweerr GRB arld НII гсgiоlis (e,g, Vгeeswijk ct ai.,
2001) in host galaxic:s lTlake us to сопsidсг t}rat lorlg
duratiorr GRBs аrе close related to corecollapse Su-
реrпочае t}ran to пrаssiче stаrs as ргоgепitоrs. fr,{оrе-
очеr as was noted Ьу Frucliter (2001), GRB }rosts а,rtl
ciuite blue as one rvould expect if GRi]s ц,еге relatcd
to stаг fоrпаtiоп, ancl, that is чеrч importarrt, posi-
tions of optical trarrsient project orr thc stаг field of
theil, host galaxies (I}ioorri et ai., 2UO[)a). It is wогtlr
io поtе that fог гedslrift abclrrt 1 (rrrcditrlr гerlsirift fbr
GRB hosi gaiaxies) irr optical doпrairr lye оЬsеrче r.est-
fгаmе LlV- рагt of GRB host galaxy sресtrа, i.e., iTr

fact, orrly cmissiorr frопr the star-fcirпiing regioris. Irr
corrple witlr tlre projection of optical trarrsiettts rзп
tlrеir lrost galaxy this directly irriplies to conriectiun
of GRB ,,vith stаг forrnatiorr irr lrost ga,laxies. The cott-
nection with stаr l'огmаtiоп irтrpiics that t}rer.e is ап
cxtirrction in GIiB host galaxies, Тhе estitnates fi,oпr
tlrc sресtга of the irost gtrlaxies clf GRB 980703 (D.ior-
govski et al., 1998) alrd GRВ 990712 (Vreesrvijlt et
al., 2001) shorv tlrat the extirrctioll nriiy Ьс sigrrificarlt
(,4ч: 0"3 * 0.3 irr tlre fiгst case atrd J1,: 3.41]'} in
the lаttег). Thus, t}re extirrctiorr rTtay sufficierrtly af-
fect }iost galaxy раrаrrlсtеrs: lurrrinosity, star forrrra-

tiolt гаtс, sllесtгzrl еl}ег8}r distributions (SEDs).
\\,'е bcllieve thtrt stud1, оГ GRB lrosts giilaxics }rtэlps

ris to slrt:cl light orr thc tratrtre оf GI].B рrсlgеrritогs. Irr
ticlditiorr, as wtls sittlr.r,rt llr- Blain & Ntrta,rajarr (2000)
alrd Рьаtпiгс:z-Ruiz et а1. (2000) (а,пd rсfегеrrсеs tlrcrr:-
iп). GRBs liiay Ьс: usec1 ;rs tr ргtlllс: tlf сostnic slаr
forrrlation iti thtl Urri.".ersc, tr,nd tlrеr,еfоге рrорсгtiеs
l,Г tliеiг host galaxies аrс чегу useflti irr cosrirological
s lltclics.

Fo1lowilig t,his, rlс exirmiric Ьгоасl-Ьаrrс_i flux spec-
trir of sс,ч,еrаl GRB }rost girlaxies. Fiгst, we usе со1ll-
I-)af isoil оf оrrг bгoad-birnd flrix sресtrа witlr tenrplates
оГ local stаrtэuгst galirr:ics wit}r krrorvrl гcddenirrg (о
first a7lprrэ:ti,rпat,iorl). T}ris is done in Sc:ct. 3, These
tetllpliltcs also allolv us to estinrirte absolltte rnag-
rrituiii-.s оГ thc host galaxicls rrraking rrsc: of diflЪг-
erit lnctlrods. 'Ilre rr:sults аrе given irr Sect. 3. Si:c-
orrd, ile:rr irr rriirrd tlre derivccl roug}r estilrrates of
гtlсldспirlg. rve регfrэl,lri tirrзclretic;rl пrorlclirrg of spec-
ti,iii elrtlrg1, сiistгilэutiоtrs clf the host galaxies arrd <]е-

ri,п,е rrirjre cxac:t cзstimates of rеdсlопiпg (а sесопd аул-

ylrotirпaticlп,) :rs lvell as paratrreters of the hosts. In
nrodelirrg rTc additionaly use аlrеаtlу publislred rrc:ar-
iri{r,aгecl datar. Tlre гс.suits аге presentcci irr Sect, 4.
F'inal discussiorr and corrclusioirs alo gir.ert iп Sect. 5
and Sect. 6.

2. Observational data
'Iоdау titеге аrе 1,1 }rost galaxies rvith krrowrr rеd-
sliifts. ]rr Tallle 1 ц,е pl,eselrt а su]llmагу of rесеlrt
GRB }iost obstlrvatiottal clartrr. Ali rrragnitudes аrе соr-
rссtеd 1Ьr Galacric extirrctiorr. In tlre tlriгd colurnn of
Talэle 1 rve irr adcliti<,lrr rrtark the instгurrrents whеге
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:iost galaxy magnitude rыas obttrirtecl. As catr tle seert

l}re сопtгiilutiоп of tire б lrr telescopc: is l,tlгу hig}r.

Itr Sect. 4 we will пеесi to trаtrsfогm the rnzrgrrittrrles
-о the fluxes at the efltэctive r,vavelengtir of the Ьгоtrd-
:,апd filtеrs. Неге ц,е usecl the zеrсl poirtts of the barrcis

_гоrrr Irukugita et а1. (1995).

З. Comparison with local starburst
ternplates and absolute magnitudes

-: r,ould Ьсэ of iпtегеst, to c:otrrpaгe oul, broad-barrci
_]ix sресtга to sресtга of пеаrЬч stаrЫtгst g;aiax-

,s. FIеrе we used tcrtrpltltes оf tlK:se galrrxies fгоrrl
a].zetti et al. (i994) . T}iese tenrplates wеге grorrpcd

, coгclirrg to inc:reasing of vaiues of thе c:olorrr excess

- В - lr): frorn 51 liitlr Е(В - l'-) : (J.05 пiag to Sб
.lttr Д(а - 11) = 0.7 mtrg. Using tlie rr:lati<irr 1or т|
Заlrrtег optical dc:pth) frolri Calzetti c:t а1. (199,1), rvtэ

л-.r,ived tlle vtrlues of c:oltlurs excess i'ог arr irrdiviciual
_:, l11р of stа,гЬrtгst galaxicls. Tlrese are: Е(В - 't,-1 1

i0 пrаg fоr 51,0.11 < Д(Л * 1.') < 0.21 rnirg fоr
::. 0.25 < Е(В - }') < 0.35 lnag Гог S3, 0.39 <

_ ts - 1;) < 0.50 rnag iЬг S,1, 0,51 < Е(В - I') < ().6l]

..,g fог S5 aird 0.61 < Е(В - l/) < 0.70 rrrag tЬг Sб
- с ТtrЫе 3 iir Calzetti cэt а1. (1991)). It shoultl lle

.ес1 tlrat tlrese SEDs аге l1ot ollserr,erl ]rut tirr-, tlre
, :lrplates tlrat }rave beorr corrstrrtctecl rrsirtg геаl о1l-
- :i,ecl stаrЬurst SEDs it1l to а redslriГt of z - 0.03

trttoll et al.. I995).
Thr: flrrxes of the terrrplates Wсгс irrtegгtrteci rvith

.listrtissiott сurчеs of the Bl,'R.1" Llrozrci-blrrrtl fil-
._- fгошt Bessel (1990) alrt1 tlre dегiчеtl fluxtэs at tlte
..:ctive wavclenghths of eaclr filtеrs lчtlгtэ с:опtраr,сс1

:irc ollserved опеs. Fоr еасh gгоuр оf tlrc teпrplatos
... r,alue оf 12 was соrrlрutеi1. T]re rеsults of ctltrt-
.llson are given itl Tallle 2. Irr t}re last соluпrп tlrc

;,| "а2 f d.rэ./," trteans tlre r.alue of 12 diviclcd b1l 11rn,

. .гее of frееdоm. Figs" 1, 2 arrd 3 dernotlstrate tlrcl
.l fittirrg (пriniпrurrr <>l у2 l сl.о. f ) of оur broad-llarrc]
-L,tl,д Ьу tlre stагЬurst iern1llate galaxies. However,,
sirould rrote that irr t}re r:ase clf the irost galtLx1,

. '.iRB 9В0703, art 52 terirplate g;rlaxl.iust гorrglily
--:ti t}re BY.F1.1. data. Brrt, as wil1 Ье shorvrr iir

: :. -1, the reslrlts of this соrпрагisоrr lviil allcl.,l, us ttl
_.i,e а tпоге exact fittirrg of the obseгr,tltiorral c]ata

:rrodelirrg. It sliorrlcl Ье rroted thtlt tiic spectrurrl
. .ilc. host galaxy of GRB 970508 has tttl f'catirгe trt

- l]_\ like the опе seen in S5 (Corrnoly et trl., 1995).
: ,i. lve пri]de аII estirrrate of thc c:orrtribution of tlris
_::lp 1Ьг the S5 telllplate to tlre 1,' il.ltcl l?,, ba;l<ls

. : conciucicd t]rat it is Ircgligible.
rlte соrпраrisоп ц,itlr t}ie templates tillow us to

--.]Ii|lte the аlэsоlutс: nragrritudes of ttrc }rost galax-
- Неге we use ii Fi,iedrirarr cosпiological пrodel witlr
. ! : 0.3 arrd Q,1 : 0.7 (see e.g. dc: Всrrrагdis

а1 2000). Recerrt studies of the Hutэble соп-

н GRR 970508 host galaxy

- 

55 spcclruпt

l

|----ij{fof-'-

--l

1'l.i.о.t = 0.6413

")txxl 25{хl зOtю 4tю0 4500 5ф0

l.".,'А

Figurс |: Tlt,e corTtparisort, clf tLle В|'R.I,. broad-bcllt,d

rеst-{п1,1тtс: (z : 0.835l Jlu,r spectra of th,e h,ost go,Ial;y

ot' GILB 970508 tllith 55 tеrпq,1lаtе. Tlt,e SED of thc
tuпрlrl,tе toas sr:u,led to obta|rl, the bc:st t'it. I'ahirlg iпtо
tt,ccount z, th,e FWHXI oJ ш,с:h filter fоr ),"g i,s mо,rkul
Ьу claslL,e:tl ltorizorttal lirt,es ,u,ith Ьагs.

Figuге 2: Tlt,e соrпрагisоrt ot' tLt,e ВI; R,I, broad-btlrtt|

rеst-t'r,аrпе (z = 0.966l t7l1,1; specl,rzl of tit,e lюst clrtla.ry

of GIlB 980703 ulitlt, 52 Le.rltplale.

stalit put it, witlrirr tlte гirпgе 50 - 70krrts'1 \I1lc i

(sccl 'Ilreltreiru et al., 1997) . Irr t,lris 1lirрег rve aclclllt
Ho=60krr. s 1\Ipc-l. Act:ordiirg to оuг dcfirritiorr c.if

the sресtrаi types of tire lrost galaxies (S1, 52 ,..),

wc] can rlorv cstilntrtc: t}ie К-согrесtiоrr (tlie clefirrition
of the К-tlсrггссtiоп was tarken fгоrrr Oke ,k Sandage,
1968). Irr Table 3 we рrсsспt the К-соrrеt:tlоrl artd
the соггсsрtlrrdiпg trbsolrrte пragnitudes of t}rc lrost
galaxies, FЪr the lrost galaxies of GRB 97050В (z :
0.835) and GRB 991208 (z:0.7063) we give two rrcl-

ditional c:stimtrtes of /(g. As tire 1.-tlarrcl гоughlч
согrсsропds to the .B-baltc_l iп thc гest-fi,irrrre, rve

сап calcultrte сliгссtlу frorrr clefinitiorr of tlre К-
соrrеr:tiоtt (Oke & San<lage, 1968) а sccond esti-
rliate of thc: К-согrес:tiоп fоr ttre B-rrragiritltcle, tl,ssitltt-
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ТаЫе 1: Рh,оtоlпеtrу oJ 1]t GRB host galaxies ttlith, kпо,wrl rerlsliJts
Date UT Band Deгc:clclclrcd

rnagnitucle
Abscllute
rnagrritrrcle (\,IB..", )

GRB 970228 01.35 Sep. 199В
04.71 Sep. i997
0,1.71 Sctrl.

0,1.71 Sep.

24.05 Jul. 1998
24.06 Jul.
24.06 Jul.
2,1.07 Jul.

-18.6 + 0.4

-18.6 * 0.4-

-1в,3 + 0.3-

- 21.1
*21.7 + 0.5"

-1в.6 + 0.3

-i9.0 + 0,5-

-18.6 + 0.2t

-18,7 * 0.3-

- 20.в

-20.2 * 0.8-

-20.7 + 0.2-

,)1 с

-22.1+ 0.6-

-21.7 + 0.2-

-21,0 + 0.2-

- 20.9

-22.1 + 1.6-

-20.9 + 0.3-

-20.в * 0.4-

-18.в + 1.7,

-19.9 (*19.7 * 0.1-)

-19.9 * 0.1-

-18.8 + 0.3

-19.1+ 0.3,

-18.6 + 0.2-

-18.9 + 0.2-

*18,7 + 0.4-

> -23.0-
> -22.9"

> -i9.0t
> *18.2-

-20.6 + 0.3-

в (VLl,-UT1) > 25.11
I,/ (HST/STIS) 25.04 * 0,20
1?" (HST/ST,IS) 2.1.68 + 0.20
1" (HST/STIS) 21.38 + 0.20

GRB 97i214 24.В5 Jul. 1998
24.8,1 Jul.

GRB 97050В 2i.74 Aug, 199В
23.95 ,]ul. 199В
21.74 Aug,
23.95 Jirl.

GRB 98061З 21,80 Jul. 199В
24.82 Jul.
23.00 Jrrl.

GRB 980703

1,: (втА)
л, (втА)

в (втА)
I.. (втА)
л, (втА)
1" (втА)

iJ (Iзт.{)
i,. (втА)
/t" (вт_{)

в (втА)
r, (втА)
а, (втА)
1" (втА)

в (втА)
Ii (BTl\)
л. (B,IA)
1. (втА)

I/ (HST/STIS)

l,,(HST/STIS)
rr (HSTISTIS)

а (втА)
ij (гjтА)
л" (втА)
1" (втА)
/" (N()T)

Ё (HST/STIS)

л (vLT)
1 (\lLT)

I,r (HST/STIS)
л (HST/STIS)

л (}IST/STIS)

25.38 * 0.3
25.65 + 0.3

25.77 * 0.19
25.25 + 0.22
2.1.99 + 0.17
21.07 * 0.25

2.|.77 + 0.2б
2з.9.1 + 0.21
23.58 * t].1

23.15 * 0.12
22.66 t 0.10
22,30 + 0.08
22.17 + 0.18

24.90 * 0.16
2,1..17 + 0.1з
2.1.47 + 0,14
21.06 * 0.3

27.в + 0.5

22..10 * 0,0,1

21.72 + 0.06

25,1в * 0,16
24.63 + 0.16
24.36 * 0.i5
2з.70 + 0.28
23.28 * 0.2t)

25.,1 * 0.2

> ,25.6

> 21.7

> 28.3

> 27.8

23.8 + 0.2

GRB 990123 8.85 Jrr1. 1999
В.Вб Jul.
8.8,1 Jul.
8.В7 ,]rrl.

GRB 990510 29 Арr.2000

GRВ 990712 29 Aug. I99C
29 Aug. 1999

GRB 99120В 31.90 N, аrсh 200t)

31.8,1 N"{агсlr

31.96 N,Iагсh
31.87 NIаrсlt
04.21 Аргil

GRB 991216 17.6 Арr. 2000

GRB 000131 5.03 N{агсh 2000
5.02 \,{аrсh

GRB 000301С 19 Аргil 2000
19 April

GRB 000418 4.17 June 2000

GRB 000926 27 ОсtоЬеr 2000 Л (NOT/ALFOSC) 2З.В + 0.2 -22.3 + 0..1-
- Tlic estirnares оГ thi \ scaling
thern to corгespondilrg оЬsеrчеd И, Л arrd 1rrlagrritu<lc: (sc:e Sc.ct.3),

ing 2.5 lоg(Дв""",/Д.r.zr,*.,) в 2.5 lоg(Л1.,"=/ЛR"".).
Thus we derived: 1(з : g.51 * 0.32 rrrag :rncl 1(з :
0.21 + 0.31 mаg fоr the host galaxies of GRB 970508
and GRB 991208, respective]y. As а tlrird estilnate

\ve can asslll]l0 Кв: 0.0 пIа8 considerirrg that tlre оЬ-
served 1. filtег lnatclres the В fijtс:r iп thc гest-fiarrnc..
T}ris сlifГегs frorri tlre ()tlrer two cstimiltes, sitrсt, gcl-

irrg fгоrп 1,, to thc B-barrcl we lraye to take itlto ас-
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Table 2: The resu,lts of c:oпtpar"isorl шitll local starbursts

51

GRB 970508 55
GRB 980613 Sб
GRB 980703 52

- 1iх)0 2500 зф0 з500 ,1tх]0 4500 50ц) 5500

)"А

: lqurе 3: Tlt,e соrпулаrisоrt, of the BV RrI, Ьrслагl-Ьапrl
,..st-Jrаmе (z : 0.706) tlu,x splectra of the h,c,lst go,Iary

.' GRВ 991208 uitlt S5 tеrп,рlаtе.

,.rble 3: The К-r:оrrеL,,tiоrls artd absolute пt,rl,уlпiiu,rlеs

.' i GRВ h,ost galaaies _
Host КR-соrг(l(:tiоп Absoluttl tni_Lgttil,utlc

Чъ-
0.51 + 0.32 * 18.69
0.0 (/, to lJ) -19.88

0.51 0.60 1.58 1.86 0.6.1/3
0.61 0.70 1.в9 2.17 1,2212
U.l l U.2l U.3,] 0.6 j ;.67 lз

GRв 990123 S1 <0.10 <0.31 2.2g lз
GR.в 991208 55 0.51 0.60 1.5в 1.86 0.99/3

* The values соггсsроп(l to thc. \,Iilkv Way extinctiort
law (Cal,delIi er al.. lg89).

i z.o1
j,
Е t.s
оъ

llnt the Tnisпiatch of zего points and thc tratisluis-
t. lli сUгY€S of the соIоuг bands.

Usiirg the result of tlre corrrparison rvitlr tlre 1оса1
--llгLiurst ternpla,tes we сап cortc:lrrcle tlrat broad-barrd

- .х sресtга of GRB host galaxicls аге rvell арrргохi-
-.tti:d tiy thcse tenrplates. This allow us tcl cxtcnd
.,i, sarnple of GRB lrost galaxies with the estlrntlted
,: _.oirrte magrritucles. Usirrg tlre S1, 52, S3, S.1, S5 a,rrd

:,, StrDs and scaiirrg them, tle carr obtain estitrrtrtes
: l}re N{з..", frоm the observed И, fi trrtd 1 fог the

.. st gtrlaxiesfroirr ТаЬlе 1.In ТаЬ]е 1the last coltlrnrt

pl,escnts these estiпrtttes. Тhi: N,{з..", is giverr opositc
thtl сlЬsегr,с:d lrost galtrxy rnagrritu<le (Ir', Д and 1),
rvlric:}r rvas rrsecl fоr \Iз..., estirnates. Opposite the
tlЬstlгчеd B-band rrtagrritu<le, we ргеsепt the согrесt
estilrtates of the N"Iз..,., Iiопr ТаЬlе 3 arrd of оthег
tlutirors (B1oorrr et arl., 2000Ь fЬr t}rc hclst gtilaxy оf
GR.B 970228: Krrlkarrli et al., 1998 ftlг the hclst galaxy
of GRB 97 |2\4; Hjortlr et ai., 2000 fог t}re host galaxv
of GR.B 99t]712).

4. Modeling
А-* rvas llote(l irbo\,e we, аs а sc:cortii аllргсlхiпtаtiсltt
tt.r estirrlzrtc гecidt:lrirrg iri liost galaxies, rvc 1ltlг{Ьгпttlсl
t}rеогеtiсirl lntldclirrg tlf tlre corltinuuttt sllсс:tгirl спс:rgч
distributiorr of the lrost gaiaxies of GRB 9705t]8 arld
GRB 98()703. Note tlrtrt {Ьr these gil]axies the sрсlсtга
Вl'Л"1. апr1 somt: пс:аr-iпfrагеd data аrе ar,ailallle
arrtl. wltat is rrtost c:sstllttia1 tleftlrcэ drirrvittg all\- co]i-
clrtsiorts, t,}rese g:rlaxic:s }lal,e t}re lorvest (GRB 970;t]8)
trrld tlrtl lriglrest (GRB 980703) lrrrrrintlsities (see Та-
Ьlе 3).

4.1. Тhе пrеthоd

\\Ъ used tile PEGASE ссlсlс (Ргоjеt сl'ЁtLr,lt:
cles GAlaxies раг Sупthёsе Ёr,olrrtii,e) r]e-

r.eltlpeci Ьу }'ioc: & Rocctr-\Ыrrreгallgc (1997 l

lv}iich is public:l1, al.,ailable at f tp : / / ttp. iap . f r
/pub/from_users/f iocIPEGASE/PEGASE . 2/ ). \\'е
assurltcd the Sа}реtеr ilritial пrtrss func:tiorl (I\IГ)
witli t}re 1om,aircl }riglt rrrtrss crrt-offs to Ье 0.1N{1;, arld
120N{6.1 , гtlsресtiчеlу. In the conlputtitiotrs tlrc: 21
arrcl 0.1Zq, rrretallicities wеге assulnetl as r,vel]:rs
tlre sirrrplcst instarrtatrcэous Lluгst and tnore c:cllrt-

plcx expotiential dс:с:геаsirrg star forrrration. Since
PEGASE c<lrttplutes outptrt cizita irr rttotltlchгclrrratic
1uпtitiosititls, we usecl the coslnologic:al раrаrtrеtсгs
11o:60krrrs r \Ipc-l, ()xl:g.3 arlci 0,1:g.7 fог
t,rаtisfогпriпg шlоtrосhгоtrtаtlс lulnirlosities irito tlre
оЬsеrчесl flrrxes.

The сопrра,гisоп of tlie В1./Л"1,, llгоасl-Ьаlid flux
sllес:tга of tlre liost gtrlaxies with t}re local stагЬrrrst
SEDs a]lows us to соrlsitlсг that thеrе is а sigrrifi-

GRB 980613 0.85
GRв 980703 *0.01
GR.в 990123 0.13
t]Rв 991208 0.46

0.2] + 0.31
0.0 (/. tO в)

-20.76
-21.27
-20.93
- 18.79

- 18.5_1

- 19.81

irrg

о1l-

:lle.
gO-

itC-

- 
GRB 99l208 hostgalaxy

-- 
55 spectrunr

---]
1'l,t.n.f, = 0.9913
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Figuге 1: ErtinctioTl cul-ues ft()) /оr the Саrdеll,i et

al, (1989) апd Calzetti et al. (2000) r,еdtlепiпg laus.
Cardelli et al, eatinctiort laul r,е,р,геsепts tlte reddert,,

iпg iп Milky Way, шhilе Calzett,i et al. la,ul u)аs (le-

rlчеd empiricall,y frсlrп а sarrlple of irtteylr,ated spet:trrl,

of strlrЬurst qalaries.

cant itrtern,al extinctiorl irr the lrost galaxies. 'Io esti
rntrte the influerice of tlris iпrрогtаrtt fact, tle uscld tlre
Саrdеlli et al. (19В9) arr<l Calzetti et а1. (2000) extitrс-
tiorr laws. These lalvs difl'еr iп ttie slrape оf tlie c:ttl,r,t:

arrd thc: рагаmеtt,гizаtiсlri clf Лу : _1,1,/Д(Д - l') with
Ё1, = 4.05 fог the Caizetti et а1. 1ац, atrd R1 = J,|
fоr tlre Саrdеlli et ai. law. Fig. 4 slrows both extiric:-
tlслr law сuгчеs. Notice that tlrt: Саrrlеlli et аl. cxtirrс-
tion lall герrеsепts tlrtэ reddenirrg iп the N,Iilk1, \\lar,
(\{W), wlrile the Calzetti t:t а1. lar,r. rvas tlсгir,ес1 сlпr-

рiriсаliу fгопt а saпrple of integгatccl sресltга of stiir-
Ьurst galtrxies (SB).

}-ог sirnplicity v"c assuttrecl а tlust-screen rrrclclc:1

п,ith tlre folloп,irrg пiathelrrtrtical гclatiorr 1ог the гес1-

dening of spectra: Д"ьr(}) : -f;,,t())10-0,4l^. rчlrеге

Лоьs arrd fl'1 &r€ t}re obsc:rved and irrtrinsic fluxc:s, гс:-

spectively, and Ад = *j(^)Д(В - 1") is lhc extlnctiorr
at а п,avelerrgtlr ).

То corrstгuct tlre tircclгetical terrrplatc SEDs rve trp-

plied а trvo-coпrponent Tnodcl: tire first ccltTt1lotiettt ib а

Ьuгst of stаг fоrпrаtiоп ("Ьurst" сопrрсlпепt) ariri tlre
secorrd опе is atr old stеllаr populatk;rr ("clld" ctlrtt-

ponent). The surn of t}iese collrponents gil,,cs tlre fi-
nal tetrrpiate corrtinuorrs spectгrrt,rr. Tlrc "lluгst" ccirn-

ропепt rеsропсls to rrellular etriission lirre апс1 rlcb-
ulаг contirrurrrn radiation. Fоr this гсаsоп, to гоuglr
fix the "Ьuгst" c:oпrporrcnt paralneters, rчс used tlie
theoretical lunrirrosity of [ОII] forbidclerr eпrissiorr lirrc
Ьу fittirrg to tlre оЬsегчеd fluxes arrd taking irito ас:-

соuпt the assurned геdсlепirrg larv. Неrе we used tlre
obserled [ОII] fluxes frоrп Bioorrr et al. (1998Ь) arrd
Djorgovski et al. (1998), ъ,lriсh агс: (2.98 * 0.22) ,

10*]7еr8s-t сm-2, and (30.4+3) .10-17ег8s-r cltt 2

fоr the host galaxies of GR.B 970508 and GRB 980703,

rcspcctivel1.. ITr adclitiolr, lve estiпrated tlrc с:опtri
bution of thc ernissiclrr lirrcs (riot опlу [()IIj) of thcэ

spcctra of thе host galaxies of GRB 970508 arid
GRB 980703 to broad-barrtl rrragnitrrcles attcl founc]

that it, is ricgligiblc: fоr оur ВI,'R,I" еrгоrs. Since
РtrGАSЕ corrtputes 1urrrirrositl, of errrission lirres sep-
аrаtсlу, ft,orrr sрссtruпr оГ stii,r popirlaticlrr ;lпс1 does
not cotrrpute ргоfilсs of errrissiori liries, in arll Figrrгt:s,
п,ith results of tlre шrосlеiiтrg tlre рrоfilеs clf t:nrissiotr
lirics rvili trclt, llc plottcd. Iп tlre пrotlelirrg ri,e appl1,
гetlcltrrling crrrl5, to the "ЬuгSt" ctlrrrpottent, Siltce ех-
tirrctioti iп а star-{bгrrrirrg Tegion is lrig}rсг thttn оr,сг

galaxy disk. \,Iоrео,,,еr, tltl used tlre locrrl tctrtplate, as
а fiгst арргохirпаtiоrt to gct rапgе оГ .'ly. fоr ц,hic:li

the cxtinr:ti<)n was o]эtairred tгoпr rаtiс-l of etnissiott
iines, lvhich irr turri are assotlititer.l ъ,itlr stаг-fогпilrg
r cgitrtrs.

4.2. The host galaxy of GRB 970508

As lt,as shotr,,tt irr Sect. 3. tlre ВГfr,.1,, Ьгсrа,r_l-Ьаrlс1

flrix sptlc:trutri is rvcil appгoxirrratecl bv tlre S5 tcrrr-
platc SED. Ассlогсlirrg to lr(B - l,') : 0.51 - 0.6 we

сlс:ril,есl ,4v= 2.07 - 2.4:з tог tlre S]] extilrc:tioll t]llrv(]

(Calzc:tti et trl., 2000) апd _"l1,= 1,58 - 1.86 fог the
NI\\i cxtinctiort rluгl.t: (Ciaгdelli et irl., 1989).

Fiгst, rTe 1ltlrfогrttе<l r,lttэ rrrodeiirig 1ог tlrc SB ех-
tirltltiorr lalv rrsirrg 1lot}r Zб irrlcl 0.1Z,., rrrtltirllicities
as lr,eli irs inst;rtttalreOuS arlc-l c:-xportt:rrtial tlc,t,гeirsitrg

stаг 1iэrпrtltlоtr sctэtlttrios. Irr Figs. 5 allci б thc геsrrlts
of tiit пrodelirrg агсl 1lresettteci. То corrstгalirr oul, rrrocl-

cls, irt tlrese Figrrrcs tlie rrррег liпllt. of HST/NIC\,{OS
Д-birrlci flux fiorrr Pialr et al. (1998) ls plotted. Irr Та-
ille .1 rve sutnmarized tlre рlrrаrrrсtс:rs of tlrc геsult-
irrg t}reoreticirl tcrlrpltttc: StrDs, lvhiclr c:clrгespotrc}ecl

to trtinirrrruri оГ 12. Tzrlrle,1 bl,t}ro fiгst c:oltttrrrr itr-

dlt:trtes tlrc sclelt:t,r,icl of stаг fbrпtiitioTr, irr t}re scc:orrd

iurd tlrird ccllutrrrrs t,itc: ;rge artd inass clf the i,ilc1 coitr-

р{_)пollt irre giтen. irrid in tlie tоrrгth aIrd fifttr соluпrпs
tlre sirrrrt: раr,аtltеt(]гs of thi: Ьuгst c:clrтrilonertt al,c рrе-
settlecl. lЪг thc ex1lorrtltttial dссrеаsirlб stаr fЬгrrrrrtiоп
sсспаriо we iriso plesent ihe valiit:s оf т, rv}iit*r is tlre
tirrte ц.ttett tlre sttrг f'огпiаtiоп rtlte сiесгеаsеs Ьу а fac:-

tсlг tif с. Tlre sixlir coluпrtr cletrot,c:s thc rnettrllicity
tlf the thсогеtiса"i tclrtplatc, the severlth соluпrп con-
tains tlre rrrocloi valrre of the [OiI]3727A elrrissiorr 1irre

flux. \\Ъ ргеsепt thc Iuiriiпra] vailue оf 12 in tlre eight}r
c:olrrtnrr ап<l irr tlie las1, (]olllinll t}re best fit, valrres of
extirlction lV агс] given.

Follou,,irrg оuг пtetirod r,,,e рс:гfоrtпсс1 t}re thеоrсti-
tlаl rnocleiing ttsirrg also \{\\r extictiorr lav,, (Сагdеiii et
а1., 1989). Wc: agtrirr assulllcd botlr rrret,allicities alrd
b<lt}r stаг f'orrriation scetrzrrios. T}re гcsrrlts of tire пrorl-
elirrg trre ilгcserrted irr Гigs. 7 and 8. T}rtl рагаtllеtегs
of t}re пrоdеl StrDs rvlt}r rniтrirrral 12 агtl giverr irr Ttr-

ble 5. Tlrc: огgапizаtiоti of Ttrble 5 is tlre sап}е as tlrat

L
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ТаЬlе 4: Th,e раrапt,еtеrs of the theoret,ical tепlрlаtсэ SEDs соrrеslэгlrt,diпg to rтtirld,пtum of у2 Jоr tlt,e h,ost galaxy

of GRВ 97050В a,ssuTll;irt,g Co,Lzetti, et al, епt,iltсtiоn lа,w*

t]J

i

:i

.i

]i 2.4

2,2

OItl llorrrpt;rtettt
Age, Gyr

Btrrst corrlporrerlt
N4ass, \,1r; Age, N4yr NIass, М9
3.16.109 1 5.62.107
1.00. 108 4 1,.78.108

},,Ic:t,allitlitr., [ОII] rncrtiel 1].1,, /t1.o.f. 1r,
tlrlx

Zr.,: 2,98 . 10- 17 0.66/4 2.07

0.1Z(..) 2,92.10 " {l,T114 2.413
IllsLautarre()us 0.1'1

lltrrst 0.08

iixponential 7.,2 (T:5tl0N,lyr) 1.00,109 3 (r:3t)()\I1,г) б,62.109 Zl:: 2.61 ,10 " 0.6t71 2.27

clec:Tea"sirrg 0 (т : _10t]Nlуг) 1.00 , 109 Е0 (т : .100\IуI) 5.62 . i09 0.1Z.i 2.96 . 10-17 0,68/,1 2.17

'j 
"а 

Я,r* of [ОII] errrission linc,
" T}re flux of thc: [ОII] errrissiort 1ine dегir.,есl irr morlclirrg (irr units of ergs-l crrr-2).
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' lul€ 5: Tlte best fit Jоr tlrc ltюd,еl SED to

' , Д.1. broat],-bartd l7u,э; sllectrulll of tlrc l,tost galu,l:,y

,' GRВ 970508 assu,пLill,g the SB e,ltiltc:tiort, lа,ш. Alsrl
, ,upI)eT, l,irrl,it ot IlST/NICMOS H-baTtd (Piшt, tэl,

,rr,.nnr' 

,is plotted. Tlt,e оЬsе,r-чеr] uаче,lеп,qt|,1s a,r,e

}'igLrre 7: Th,r:, best fit lol tlrc пLоdеl SED to

В1,'Л,.1,, Ьruаtl-Ьап,d l7ltx sllc:ctrlttrl of tlte lt,ost galal;y

rlf GR.B 970508 ass,uпtirlg tll,e. MW erti,nct,iorl la,ul.

Дlsо Llte 1ц)рс1,Iiчlit о| HS'I/II|ICMOS H,barld (Piutt
clt al,. l998) is plotled. The ollsr:,rued ,шal]eleпgtll,s {Lre

tl,i1.1elt,

](}}0 6000 l]ш0 1()ф0 ]
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: .ill,e 6: The best Jit for the тпоd{)I SED to
_ ,'Л.1. Ьrоаd-Ьап,d Jlur sресtru,rп of tlle h,ost galal;y
' GRВ 970508 asstllflirlg tlte SB eItirl,cti,on lачl. Th,e
,,,-ued wauelcllgths аге giuctl,

ot''ГаЬlе .l.

It is irlipclrtitnt to IIot(] tllat \\rc cllecke.i tlre val-
Lles of 12 clut of tlic гan$e of ,,l1. given ll1,fittirrg
to 55-teпiplirtc arr<l fourrc] t}rirt the best fit t}rсогеtiсаl
telllplatcs соггсsропd tcl tlre valucs of ,4,,.. rтhicli 1ie irr

thc: S5-гtrrrgc. Г}rе rc:srrlts of t}rc rnocleling inrpi5, that
tlrоге is soil}e unceгtairrty- irr the ctioice of thc гесlсlеrr-

irlg lirr,vs, At least, ils catl Ьс sccrr Ггоlп Fig. -1, lvc пrа1,

sav tlrat orrh, tlrte ttreoretir:aI tetnpltrttl rvit1l а llretal-
licit1, of 0.121; arrcl expOnential cieclгclasirtg sceliill,i()
for SB red(leliillg lar.v is riot collsistellt rvitti thc uррег
lirnit of tlre f/-barnd atrtl, tltus, cait btl rulr:d otrt. It
is ц,оrtlr to lrote t}rat irr Tallles ,1 ar,lrd 5 thсrс аrrс: ttre

пrodcls lvith tlrc zеrо а8е оf thc "ol<i" о1, "Ьurst" coIlt-
pollent. Tlris zсlгс-l а8е lllei}ns ttrat t}re tlorrcsl>oltdirtg
cсrrtrpotlerrt is at t}re begirlriirrg of its tinrc: evolution
trncl, tttегеfоге lras а zero а8е. А пtоrtl clcltailed alral},-
sis of tlrc rcsults of tlrc rrroclclirrg is giveir irr Sec:t. 5.
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*--- Av=2.43. 0.1Zo, inst. SF, 17d-o.1',=0.7llz1

r GRB 97050tl hoýL 8alaxy
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ТаЬlе 5: The раrапl,еtеr,s of the th,eoreti,cal terпplate SEDs соrr,еsроrtdiп,g to rп,iп,iпгtlпt, of .у2 fclr tlte h,ost чаlаrч
of GRВ 9705а8 assu,пtirtg Cardclli et al. e-rtinction la,ul

Бс€паiю ОП ctlirrponent
Age, Gчг

Burst c:orrrplirtertt
;\ge. \Iyr \,Ia,ss. \'16

\{ctallicit1, [OII]rrrodel хi,,,,/а.u.Г. :lу
flttx*

4tю0 5000 6()(ю 7000 Е{х)0 9tx!

}. .А

Figure В: The best Jit fоr tlte rll(){],el SED Lo

ВllЛ.lс Ltrоаd-lлаrlr], t7,u:t sцlectr.urll of tlrc host gala:ty
of GRВ 97050В аssurп,irtg the MW еrt,i,псtiоп, lo"tll.

The obseruecl uJaueleп,gtlБ аrе q,iчеп.

4.3. The host galaxy of GRB 9S0703

First, we shcluld note that p}iotolrleiг}, оf tlrc }rost
galaxy was perforlned about 20 days аftс:г t}rcl

gапrпiа-гач Ьuгst arrd it s}iould Ье expectc:cl tltzrt tlrеге
is an optical tгansient contributiolr. Hotver,cr., uis \l,tls
shоwп Ьу Bloorn et а1. (1998а) the so-callecl flatterrirrg
of the optica} tгапsiепt lig}it crrrves is сlеагlу sееп lcss
than 20 days аftеr the gапrmа-гаl,Ьuгst. This flatten-
ing is due to tlre trost galaxy light, w}ric:lr cloпrinates
irr integral bгightness of the clptical соuпtсграrt. Tlrus
we сап Suppose t}rat tlie rnagnitudes frоrп ТаЬlе 1 аrс:
ones of the }rost galaxy.

As we rерогtеd above, the lrost gaiaxy is arr 52
ачеrа8е local stаrЬuгst ц,ith Е(В - 1,') : 0.11 - 0.21
пrаg. Acccrгdirrg to the Е(В - I,/) wе ltave coпrputecl
Av = 0.45*0.85 mag fог t}re SB (Calzetti et al., 2000)
redderring lац,, and Av= 0,3,1 _ 0.65 rnag fоr t}ie N,,I\V

(Cardelli et al., 1989) orre, rvtricir is in agreelrrerrt rvitlr
the ча]uе of 0.3*0.3 lrrag obtained Ьу Djorgovski et irl.
(1998) frorTr t}re rаtiоs of t}re Ваlпrег lirres. Irr the cascl
of tlre host galaxy of GRB 9В0703 tlrerc аrе availablc
-rдk data. Тhе observatiotts wеrе сагrlесl out шitlr
the NIRC instrirment at the Keck 10 rlr telescope olt 7
Aug. 1998 (Вlоопr et aI., 1998а), е.8., later tlralt оrrr

3.16 10 Z9, 3.01 .10-17 1.06/.1

ВI'Л./. obscгr,atiorts. T}tus, we lllay rrssurrrc tirat
thesc .IЁli magrtitudes аrе magttititdtэs of tlie host
galaxy ц,itll а rrcgligible сопtrilлrtiоtl оf the optictrl
trartsitlnt. Tсi tl,trrrsfbrrrr tite пiagrritudcs to tlre flrrxc:s
ч,tl usecl zeгtl-1lclittts frorrr Bcssel & Вrеtt (199S).

Fiгst. цт: 1lеrfогпrесl tlre thеогеtiс:аl Trroclelirrg ars-

sutrrittg tire SB extitrction l:ir.,n,ancl usitig botlr metal-
iitlit,ies irtrcl stirг foгntirticlrr sccllar.i<_ls. Tire rrrodelirrg
slrorvs tlrat tlte ttreoгtltit:rrl ttltrt1llatt:s с]о поt lчс:11 а,р-

1lrclxitrtarte tht Bi,jЛ./.,] H Ii Ьгrlаd-Ьtrпrl flttx spec:-
|-I,1lIIl i1l tIrt, [ \' ttotlt;ritt (iIl tlre l,t,st-li.;ttrrt,).

'Г}rс геsrrlts tlf tlre rrrodelirrg trssrrrrririg tlre \,IW
c:xtitl<:tiotl 1аrг агс: prcst:rrtt:d irr Figs. 9, 10 arrd tlre
ilaratncters of tlrt-. terlrplatcэs ttгсl gir.ett itr ТаЬlс: 6.

As п,еli as irr t]rc ctrse of the irost 8аlахч clf
GRB 970508, r,r,e регfоr,rrtе<l rnoclelirrg rlrrt of the
,{v l,alrge of the 52 tctnpltrtes trtrc_l fourtd that а rTrirr-
irrrrtlrl of 12 agairr lies lvithirr tlris гаligtл,

It is irrrpoгtant to tltlte tlrat in t}tc t;trse of the hclst
girlaxl, of GRB 9Е0703 t\,e hal.e an ol)I)()I.tullity tcl
c}toose tltt: ittteгtrtil extinc]tion larv ttsitrg tlre obsc:rva-
ticlnal diita. Indcccl, as call lrc: sесп iп Fig. 10, t}rеrс is
scltttc absorlltiorl fca.tlrre at tlre B-barrd. Tlris fcatrrre
is rc:latecl to tire burtl1l otr ttre N{\V extirrctiotl сltгче
(scc: Fig. 4). Using tlre obtirirred va]uc: of absoгlltiotr rчс:

tlart c:stirnate tlre flrrx cleficit iir tlre B-barrd ilt tlorrtllar.-
isott to tlre /-barrr] as if it lvas а c:oIttinuous гссldсlпiпg
lаvr 1ike Calzetti et al. (SB). This Д-ЬаIrrt flux cleficit
is eqrral to 40% 50% fbr -,lv: 0.51-0.64 mtrg, п,}ric:}r

is геаllч оЬsсrчеd fоr clrrr ДI.'Л,,1(. Ьгоаd-Ьаrid flux
s1_1et:tt,tttti (see Fig. 10).

It, rvorrlcl lэc: rrseful ttl <ltlпrоstrаtе irrrportancc of
t}re iп{r,агссl c]ata {Ьг the rtloclelirrg. Irr Fig. 11 r,ve de-
tttostl,atc tt, conrparisori of the tirеогс:tiса"] terrrplates
oh;rirrt:d Ьу fittirrg Lo В|,'I1.I,,,IHI{ dtrta and only
-Вl"Л.1с data. Неге ц,е assrrtnecl tlie instantaneous
Ыrrst of stаr fbгrlratiorl, tlre Surr rrretallicity and t]rc
l{W (Cardc:lli ct ai., 1989) extinction law. In tlle c:asc
оf tlre fitting to t}ie сэпly ВI"Л.d. data rve obtained
tire best fit рzrгаtпt:ttэгs as follows: fоr tlre "Ьurst"
tlclltiporttlttt of tlrt: tnclclel tlrc: аgtl is 3.0\1уг and t}re
milss is 1,78. 108 N'I;l; ancl fог tlrc: "olti" cotttponutt
(iЬr the olcl stellar pollultition) tlre agc is 2.5 Gуг ancl
tlrc tnass is 1.78.1010 N.{,;,. The раrапrеtегs in t}te case
of the iittirrg to tlre Дl"Ё, Ir,I Н [{ data аrс: givelt itr

10"
10Ё з,16.107 0.|Zr,,, 3,00 . 10- 17 0.66/.1

Exporrential 1.0 (т:,100N,lуr) 1.00. 109 0 (т: l0tlуr) 3.1б.108 Z,:, 3.01 ,10 '' 0.6,tl,t 1.6
clecTeasirrg 1,.2(r=450NIl.r) 1.00,1U' 0(т=tt-t\!r! 3,16.i08 0Ц,! l!!_r! _JД r6

- The flux of the [ОII] ernissiorr line dсгiчсd irr rrrodelirrg (in rurits clf eTgs 'сrr,--r).
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: gLlге 9: Thc set of the model tеrпрlаtе SEDs fоr the h,ost qalrl,пy oJ GR,В 980703 о,ssutп;irtg the MW ertiltt:tiolt,
.,.t,. Tlte JHI{ data о.rе takert, frоm Blotlпl et al. (1998а) Th,e ollsertlec], шtl,чеlеп,gth,s are giuelt.

_"llle 6: Th,e pararrt,eters of Llte tlteorct,ical te.rrtyllate, SEDs rлlrrеsулоп,dirt,g to тrtirt,irпu,rп, of у2 fоr thc: ho,st grtlr1,1:y

., GRв 98070,r
_\ (]еllагlо
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_\s calr Ье seen for t}re contparison, tlre fittirrg, the only ВV RrI. data gives а 1оrчсr flux in t}re
. ,lг-iпfrаrеd dоrпаiп, but чеrу close to the fittirrg tcl
.-, R"I,JHI{ data in t}re optics; arrd tlre раirаmе-, :,: of the "Ьuгst" corrlponcnt аrе the satne in the

:li cases, while the "old" соmропепt рагаlпеtегs
..-. с]i{fегепt. Tlris сап Ье explairred as folows: the'.Jli bands (Д"п : 12370, 16464,22105 АА. геsрес-
-,,+lr,) corresporid to the optical rvindow and пеаг-
.::аrгеd irr the rest-frarrre (fог z : 0.835, )"r/(1+z) :
--i1.8972, 12046АА fct JHI{, respectivclv) , lthcre

, ., olcl steilar population doцiitrates and tlre сопtгi-

butiort of tlie "llul,st" conipollent (ог youtrg stсllаг
1-loprrlatiolr) is srrrall. The rntrxintunr оГ tlre bulst c:ott-

tributicln lies in t}re UV part of tlie spectгurrr rThit:lr
с:оггсsроrtds to the obscrved ВI,'Л..1.. bands.

5. Discussion

ПЪ fulfillet] tlre пrodeling of SEDs fоr tlrc galaxies
frсlпr ТаЬlс 1 ц,ith the higtrest and tlrc lorvest lutrrinos-
ity: the }rost galaxy of GR,B 970508 and GRB 980703.
As was сlсsсгiЬеd in Set:t, 4, u,е ac}tieved this goa1 us-
irrg trvc_l appгoxirriatioIts. First, the rапgс of Ау lvtts
dегiчс:d using соlпрагisоrl of the В1,'Л.1. Ьгоаd-Ьапс1

1.7в. 1

1.78,108
Z,,: 27.8 . 10 '7 з.s6/7

0,1,Z1,1 27.,1 .10-17 i5.19/7
0.51
0.45

Зx1lorrenti:r} 6 (т : 350\,Iчг) З.16 1010 16 (т : 150\{уг) 5.62 , 109 Z<,) 30.7, 10-17 7.7817 0.64
: ,сгtlаsiпg 13 (т : 50\,Iyr) 3.16 . 1010 J0 (т : 5()0\{тг) t,00. 1010 0.1Z,,: 31.j . 10 ]7 .1.I0l7 |.|, ];

.

:.ich is (30,4 + 3) . 10 17ergs-1 сIп-2 (see text). -- Тhе flrrx of the [ОII] ettrissi<lrt line cierir,ed iп nroclellng
.:. units of еrg s ' ..rr-').
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1'c]spc(]ti\icl},. Tlie rrroclelirlg \\rils регlЬrпiсd itt tlrcse
rапgеS allcl tlre rnitrirntrпt of 12 tic:trtally оссurs il,ith-
irr tlcltlr of t}t0111. \\Ъ fbrtlrtl tliat, fсlr tlre С;rrdеlli ct
trl. tэxtitlc:ticlrr ltilT t}re .,,:,iirtcl clf -;lv cloes поt dc:pertd
olr the stаr fbrnratit-itt st:enlrrio апrl rrrctirllic:ity, lvlrlle
fоr Calzetti's ]trц tlris сlс:реrtrlt:rtс:у is сlеагl1, seen. As
t:atr iltl ýc:tln frоrll T:rbios 5 arrc.l 7. iп sorrtt: cases the
rttirtinlail vallre of 1r takes plllcc: fcll rrrot]els rvitir Lluгst
collrpolrcllt firasses rlt' t}tt: satrtc сlrdс:r clf the cllcl ссlпr-

1ltltlclnt, пli]ss ог cr.err hig}rer. This is rrrrlikt:ly to Ье

гtlаl. It is c:}tlar, |,lrat. tr l,atltc]г ltLrgc, tltttorint rlf gtrs itr
tlre girlilx1, is rreei,lecl to i1llti:rte fсlгtrtаt;iсlrt of silclt а
trtasslr.tl I)()pulatlon. As it fcll1clrl,s ti,orrr tilt: talllcs tlris
tTtirss of girs is to t]-\(,eed the tot,al nIaSS Of gаlа-хY ог tO
bi,at,lc:ast ()ftllc sirlll(l огtlсr. riltic:lt scellls to llc: rrn-
llt:licl,irble. Orr i,lrc .)tlr(]г haIl(l, titis sitrrillitlrr is 1ikc,l1,

ttl lrappt:tt irr tlre t:atse оf pгililel,al galaxles, i.e. t}rt:

galaxies rvllогtl t}rc fiгst ilttгst clf stirг I'orrrratiori о(]сllгs.
Nt:vert}teiess. t}tt: obstlrvatlotls clc-r Itot collfiгln tho fоr-
Illitlioll of 1-lrirrrtlr-al gal:ixlos irt z:0.835, itt artI <;ase.

Tlrtrs. itre tttclclt:l rэf i,itc: irtstirrttatttltltts Ьtiгst scclIztl,iL)

anri а rrretal,Iic:il,r.o{ Z,,, lоу tlrc C;rizcэtti et tri. extinc:-
tiorl 1ац, arrcl llrc: stttttc, sс:tlttttгiо rvitli botll rntltallic:ities
irt tltt, r:astl сlГ tlrc Сirrсlс:lli c:t trl. extin(]tiol] lirrv stlt:ttts
trl Ьс ttlt.lLtl г(,ilsоIIаЬ1(], SiroLrlcl olie сопlс] 1lack to tlrc,:

:tgt:s tif tlrtl old c()llipL)nellt. it сап Ьс: rrotic:t:ti tlrzrt
llril t,lter,lгtltic:ai tclrI1)late SEDs с:tirrtlsропi1 t,o },()ulIg
galaxic.s, ri,lrit:h irr tuгtr 1l.асl-ч ttl tlrc colrc:ltrsiclti about
i] lоwег rlreta,ilic:ltv iп cotiillirгistlti lvitlt 1,1rrrt of tlril
Sr.rrr. It ibllcir,r,s tl,,эtrr t,}icsc: (:o1lsi(leгzrtiorls that SEl)
fi,crrrr Tii11lc 5 lr,ith tlie fiilicllTirrg i)ilrаlпсt,сгs: irlstzrtt-

titllt()tls lllrrst of sttil tbrtrt;rtitlrr, riretiiliitlity of 0.1Z,,-
irttcl .-l1,,= 1,6 rпаg fоr rlrc: C]irrtic:lii c:t а1. (\I\\I) ехtiпс:-
t,itln izrlv, is tlte пtrэst, rrllргt-,1lгiаttl rrtodc:l. Tlre selec:teсl

I)аl,аillеtеrs оf thc host g:rlaxr, аrс giyen 1п ТtlЫе 7.

As п.irs itlurrci Ll1. }tuсlrt,сг et ai. (2000) the liost
galaxv of GПI] 970508 is btlst fittc:d lly ir rrror]el clisk
.,vitlr arrr exporreritilr1 distriЫrtitlrr of strгface brightrress.
'Ilte sc:;rlt: lcngth r,6 trftt:r, согrеt:tittg fог tlic HST/STIS
РSF rr,tis tncirsrtгecl to Ье 0"[].16 + 0.006. Usirrg а sim-

рlс гtllа,tlоп b t, [r,n c:ett t lt e celrtral srtrf art.le liгiglrttttlss ;r9,
thtl 25 rriаg/агсsсс2 iscl1llrotal аrtgrrlаг гасllrrs r25 (irr
irгc:st:c:), rlnti tlLc sсalc: letrgtlr г6:

25 * дu 
,,''"" 2.rriog(e),

7'0

W(] (]:iIl estilliat(} ll9. As catt Ьс cstirtltrtccl frortt Fгuс:lrег
et а1. (200lJ) (Fig.2) llre r,25, is ab<lut 01'25. T}rc:rr л9
rvt_irrld lэe irbout l9.1 rrta"g/irrcsc:c:2 (HST/STIS opclr
fiitcr пiосltl p}rotorrretгic: sl,sterri). Eollolvirrg Stlko]or,
et al. (1999), rvc: ctrtr olltairr the positiorr clf the
hrlst galaxl, of GltB 970508 оп the diargгalrr i.,1з r.s.

1iпеаг cliarrrt:ter 1clg Л25. Assutrrirrg cclsttrolclgy frcllrr

Sect. 3 ц,е clbtainec1 i/g arrcl logD25 to Ьс -18.6 aricl

U.65 Гkрс], respetltively. 'Гhis is ц,ithiп ttre nrarked rе-
qit_llrs previtlitsiv ltlirrrcl Ь1, Sokolov c:t al. (l999, stlt:

a
э
я
:l

:0 гr=1ffi т

l18[ Г. CRB фйlJ] r,.iiЪ"ь*- 
- - - - "-l

,"Г_ | - 
, Thc,lrerical spcctruirl 1l'iirilrg l,, BVRIJHKr'

Г |.... , 'Гhеоrсtiсаl sрссlгuпr (llllinд t0 IjVIiI)
..r

L

,,L А,, = 0.5l

Figrrге ||: Соmраг,isоп, о| th,e th,eorctica,l terп,7llal,t;s

obtai,rled Ьу tlte litti,rlg to B|'R,I,JHK tlata (solid
li,rle) а,пd the опlу BYR,I, data (rlotted lirte). Tlle
irtstarttarleous burst ot star fоrlп,аt,iо,п, Lhг: StLn llteLaL-
lir:ity arld thc: ]rIW ert,inctiort, lo,1tl tllel,e rlssul-tt,ed.Tlt,r:

чЬsегоt,d u,uuclettlJllt.s utl giut,tt.

flux sресtrа wit}r 1оса1 stаrhrгst tentpl;rtes. Thc stэc-

oncl approximatiorr is t}re t}reoretic:irl Trrodeling (ог
conrputirrg t}re theoгeticai tcrrrplates), r,vhic:lr аllоrir,s

us to choose tlre гedderiirrg lalv atrd thc сеr,tiiiп .",irlutl

of ,'l1r. Tirc: selected rtrodcl 1rilrzulleters ftlг tiitlsc, tцi.r
GR.B host gaiaxies аге i)геsепtес] in ТаЬlе 7. Lct rrs

discuss thc гcsults сlf t}re rrrodeling.

The h,ost gаlаr;ц of GRВ 970508: As ц,,аs rroteci
irr Sect. 4,2, iп tlre case of ttre }iost garlaxy of
GRB 970508, tltеrе is sorrte urtcertaitrty, irr tlre clitliclc:

of tlre гedderring ltr,rv. As the fiгst арргtэхiпltttlоll \\,L,

сlегiчеd tlte гаtigе of ,.ly 1Ьг bottr гcrldertlrrg larvs.
_Av: 2.07 - 2.4З rrrag and _.ly: |.5g - 1.8б rrrag
fЬr Calzetti et а1. and Cardeili et al. clxtirttlt,itltl laws.
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MODELLNG ОF GRB EOST GЛLДХY SРЕСТRД

.,]iг Fig. 6) frоm рrеliпlirrаrу results of Fruсlrtеr et

. L1998). Thus, tlre arlalysis of tlre srtгfасе lrrig}rt-

.s distгibutiorr gil,es surfасе hig}rtrress irig}icэг thtrn

- :,irral (as it should Ьс for N,Iгk galaxies) , rr,lrich sug-

- :ts д stаrЬurst activity, Ноwеr,сг it should Ье поtесl

..,t tlre suгfасе bгightriess arlalysis was регfЬгпrеd fоr
'cct witlr size of clrre огсlеr of STIS/HST РSF arrci
,ге is ап ttncertairrty in extlct estimation of tlle ff]lr-

... suгfасе tэriglrtness of the host galiix),. Nсэчеrthе-
-:. ils цr&s shоlчп 1!,orrl the hig}r rаtiо of tlrtl fluxes of
.,, r,lttissiotr l1rres [NеIII]/[OI1]: 0.,14 + 0.05 (Bltlt,,rlr

,,l.. 1998Ь) ) oile сап srrggests tlrat t}rеrtэ is ir рор-
.:ion of rnassivi-, tind hot stars (secl l]ioorrr et а1..

.,Sll), So, lriglr гаtiо of tlrc etnission lirrcs also trray

-lrtегllrеttэd as att existcnce of an AGN. Вut,, Ito olte
,:]l В ]iost galaxv ог GRB OTs spec:trrrrn shorгs :rrty

- lctttlc fоr high-iolriztition lines sucir as NIg II А2799,

" \ ]13346 апd [NeV])3,tr26 as would Ье cxpecte(l
, ,rr AGN. CorrrbirliIrg arll lve calr corrcludc tlrat t}rr,:

.- galaxy of GRB 97050Е is arr activc:ly st.аг-fогmiпg
_:ig galaxy, rvlrich is iп :rgreelrrc:rrt wit}r the rсsults

,' :iir: nrodeling. Оur valrtc of tlre intririsit] extill(,-
:. allows us to derivcl the ссlггосtеd SFR. Using tlrc
:,lelli c:t а1. (IVIW) redderrillg сltrrкl alrd 11, пi,rg,
,otlrputed t}iat tlrc SFR s}rouid llo соrгесLсd Ьy tr

-i]1,of a})()lrt 10. The iсllчег linit of tire SFR, fгоrrr

irrrrrirrosity of t}re [ОII] erirission liпс сlеriчссl Ьу
_rlll ct al. (1998Ь) is about 1 N,161 уr 1, the extiTrc-

:- соггесtссl SFR will thcэn Ье about 10 \,Iб чг-t fог

, ostnological рttгаmсtеrs assurned bl,, Bloorri et til,
.rSb).

Tlle host qalar,lJ of СRВ 98070{]: As lvas shor,"ti

Scct. 4.3, iп tlre casc of tirtl }rost galaxy of
, В 980703, thc observatiorral dat,a rrrakc, it possi-

:il clrclose tire orrly extitic:ticlrr larv sirrriltrг t,() that
:le \,iilky \\'ац (СагdеIli et а1., 1989), Thus, in
:c(]ond approximatioll vye investigatccl оп}y orte

, -е of Av:0.3 - 0.65 rriag, п,hich <lоггеsllопds tcl

Сriгdеlli et а1. extirlctiorr larv. As саrl Lle seen
.:_ Fig. 9, the t}reoretic:al tcrriplates ц,it}r а пrеtаl-
-, of 0.1Zr9 systematically deviate fгопr t}re оЬ-

. ,-d Вl'Л./.,/1{1i Ьroad-bancl flrrxes, рагtiсulаrlу
-._е Дl"Л.d, and K-band dornairr. The fact that

BYR.I',.IHI{ datir аrс best сjсsсгillссl lэу tht:

_i,ls with sоlаг пrct,allicity is паturаllч explairred
,:lе age of the o]d conrpor}cltt of tlrc stellaг рор-

, .,,tt. Indeecl, the tirlre of огdсr of бGуr is erroup;ir

:,гlсh tlre пrеdiuпr with }reavy eleпteltts. N{огеочег,
-:trrcc of the graplrite fеаtuге at 2800А (irr the rеst-

fгаtпе, see Figs. ,1 апd 10) trgairr is irt cotrsisterrcy ,"r,ith

tlre sоlаг rlretallicity. Tire final раrашеt,сjrs of tlre liost
ga.iaxv аrе given irr Таiэlе 7.

As iп ttre cirs(] of tlie host galaxy of GRB 970508,

if tilc illternal extirrction is krr<lrvtt, we call estiin.rtc)

tlic SFR соггесtеd fог tlie lаttег. As was fоuпсl Ь1,

Djoгgtll,ski et al. (1998), the lower linrit to tlrc SFR
fоr tho GRB 980703 lrost is about 7\,Iб чr-1, w}tic:}r

rvtrs dегiчеd fгопr the Д,з lurninosit1,. Therr. usirrg tlrc
Саrdеili et ai. (1989) геtldепirrg 1arv rr,rrd ,4v: 0.64

Intlg) lvc dегlче the SFR to Ье -14N,Iоуr-1 tuг

thc: соsпlоlоgу assunrecl in Djoгgovski et al. (1998).

BLrt 1l slrould Ье rrotcd t}rat the rеt:с:пt гtrсliо clata
slrow а sigTiificalltly lriglrer valrre of thc SFR. As rvas

f'orrrrcl Ьч Вtlrgеr et rrl. (2001) tho totirl SFIi is aborrt

500 NIi._. 1,г'1. ltr огdеr to rеr:опсilс t}re opticla"l ;rnd rа-
clio clerivecl SFR,s, опе slrclultl rс:сltrirс а rest-{i,iurlc сх-
tirtctiori of :rbout _4y- 4.5 пiаg (Веrgег et al., 2001),

tirirt is Irrоге }riglreг tlratl ц,ti,s clbtained Ьу us. РгоЬtr-
llly, tliis is due trl differerrce of the extirrction очеr tlrt,

galaxv. TIre truclear star-foгrrrirtg геgiоtr, fгопt ,,vlrlclr

tire radio emissiorr goes, }ras а пiоге }riglieг cxtitictiotr
t}r;r,rl tlre а\lега8е оr,сr the rvhole galaxy. Tlre slztl of
tire rarclio-eiriittirrg гс:giоrl is r,еrу slnail (uррег lirnit of
the radic.l ditrrrreteг is Л.,,.l ( 2.3 kpc:, ,пч}tегеtrs tlptic:a1

size clf thc: girlаху is Do,,1 е 3.7 kpc) alrd gгourrcl-basec1

ollst:гr,atiolts c;tn rlot гсsоlче it. Because of t}tis, ii,c

llleasltгe t}re extirrction ачегаgес1 оr,ег t}te optical iпI-

agc tlf tlre galaxy alrci гс:gitlris lvith rrrоге }rig}rtlг ext itrc,-

tion cio поt s}rorv alty fеаturеs itr tlre splectгitm. But
so high values of SFR catt lэe obtained trot otrlт fгotrr

гаdiо ollsc:rvtrticlrrs. As lvas fourrd Ьу Sokolov et ir].

(2001) fгошi thc eпrission lirres of tlrc optic:trl tIall.it,lIt
sl)cctгrrlll of GRB 991208 tlrc extirrctiott с:огrс,сtt:с]

SF'I], wtrs obt,airred to Ье 100 * 200 N{r;l уr-1 ог c:r,ert

higlreг. Irr the t:ase of tlrc }rclst galaxy of GRB 990712.

agairr frоrrr t}re optical t:rrtission lirre spectгrrrll, tlrc сх-
tilrcticln соггесtесl SFR rvas fourrd to Lle lrigh, about
60h{;.l уr t (Vгееsъ,ijk et al., 2001). As \yаs реr-
fЬrпiеd fоr t}re lrost galaxv of GRB 970508 thегс irге

гсlsults оf the srirface bгightrress a,rralysis of t}re lrost
galaxy of GR,B 980703. As was forrrrd Ьу, Hojlarrcl ct
al. (2t]01) fгоrп t}re analysis clf tlre HST/STIS clata.

ttrcl lrost gaiax1, is best fittecl Ьу а Sersitl дtl" ргоfilе
with rr з 1.0. This соrгеsропds to an exponerrtial disk
lvitlr а scalc гасlius ot U!22 (1.21hЪЪ рrорег kplc) and
1 р, >= р,о ж 20.4 rrrag. Subtractiorr of а fit lvit}r el-

liptical isophotes shоъ,еr] tlrat rnoгpirology of t}re lrost
galaxy is sorrrewhat iггеgulаr. Frопi t}rc arralysis Но1-
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iarrcl et а1. (200i) сопr:luсlесl tlrat tlre hrlst gal:ixy оf
GRB 980703 is ar typic:irl c:x:rtrrllit-, of а colilpact staI-
forrrrirrg galaxy sirnilar to those 1cllrird irr tlrc,l Htrbbitl
Decp. Field"

ТЪ iiiscuss t}re rricthod of ttrc: irrc.,ck:ling olle сап
ilote that scctttrгios of the st,irr forшratiort п,r: clttlscl
sceln to lle siTrli;lc:. Real sccrr;lrios trright ile lrtclгc tlcittt-
plex. Fог ittstanc:e, G]azebroclk et al. (1999) s}toц,c,d

frоm tiie analysis of ratio U\'' flLrx to 11. ctrrisslclrt liпе
thiLt tlic: sttir foгrrratiolt histоrч carr llavc ;1 гi,llc,tttitrg
forrrt. Because of this \1,е c.tll underc:stitttatc irgcs of
the olcl stеilаг iloprilirtioir a"rrd cotrsequerril1,, 1lгоllаЬ11
milss of tiris poprrlation. Irr ad(iitioll, t,ltс:гr: is sutttt:
unccгtairrt1. irr IL,{F (irritial rrrass firtrtltit;n). T}rt: рlгtl-
cise forrtr of stеllаг IN{li ilr st,аrЬuгst g;rlaxieb iý t_}l)etl

to tluestiort" It, is чеr1,, irirpoгtirtrt, tcl knorv 1iiglbrrrass
crrt-clff of thс IiъIF. It is obl,iclus that LI\' 1lrrt,t of tlrt:
specirul]l, lvhere wc реrfЬгllt ouг trrorlt:ling, strongir.
dcptlrrcls ori tlre exac:t, vaiire of irigh-rlrass с:trt-оfГ. As
was s}rown in Scct. 4.3. ftlг rrroclclirrg it is слrltt: sufii-
cierrt to knorT iпfгаrеd tltrttr fоr rrtогс tlxirclt fit оf tltc
old stellar poprrlation cliltrtrihititlrr iri resultirrg tlrccb
геtiсаi SED.

Arryway, otitl оf tlte iritcrestirrg col}se(lueIIct]s clf clttг
rnocleling is rеlаtс:сl to tire ргоЬlеlп оf so-c:a,lied сlliгlt
GRBs. Fгопr a,bout 30 GIlBs ivitlr Х-гаl,, afttlrgltlrr,s
<letected Ьч the WFС of BcppoS_{X 60 + 15!4 lrad
no opticai аftсгgiои,, a,nd tlris is clue to riеitlrсг ad-
чегsе obseгving coirclitiolis поr dciir1,, irr 1;с:гftlгrпiпg
tlre observations (Lazzati ct а1., 2001; see zr,lso Fr.rrbc;
tlt а1., 2001), As ц,;;"s discussod Ьу R.arrriгez-Itiriz et ;r.1"

(2001), ttte cases of rro detectir.lrr of optit:al ir{terglori
can Ье explarined Ьч trvo rrrocied of stirr-forrrratiorr.
Tlre fiгst пlосlс is stаr filrnratiorr iir galaxics tlrirt аrсl
Ьгight at геst-frаrпе subrnillirrtctгtl (suЬrrrrrr) irtttl iп-
frаrеd lval,elengths, anci thе secottcl is star fогtlLаtit.lli
in galaxies, which slrow strollg 1_I\r corrtiriuilirt. T}tc:

first is геlаtеd to high itrierntil extilrc:ticln (t,orvards
the cerrtral I)o\\reг sоurсеs iп А.гр 220, Jy is gгеаtеr
t}ialr э 30 пrag) and thus гc:-errtission of tjre tj\' flrtx
to tlre fаг irrfrared and subrrrillilnetгe doluttirr. High-
redshift suЫппt selected galaxies аге l}rorrg}rt to hачtl
рrорегtiеs sirпilаг to tlrose оf t}re 1c;r:ti1 ultгalutrtitrt,us
iпfrаrеd galaxies (ULlGs) 1ikrэ Агр 220. I]есаust-. tlf
the high irrteгrral extirrсtion, opiical аftсгglоr,,п, c:ttlt btl
оЬsсuгеd Ьу, surrourrdirrg rlrediurlr atrci we lvi}i ltirl,e
no detection. \\Ъ shou,,cd tlrat tlre iriteгrral extirrc:tiori
in GRB }rost galaxies is rrot so lriglr (,,ly- 2ltlag - i]l
Оur modelirrg, -"1v- 3 - irs rvas fourrcl Ьу Vгcrэsr,r,ijk et
ai., 2001). Ali the discrrssed GR,B host gala,чics lravt:
irn UV contirruunr (see Sect. 3) and no ollc sho\{,s
strопg U\r obscuгat,iorr. Pc:rlrails. GRB host gal:rx-
ies, lчhеге opticlrl tгatrsient чlas detected, tlге olres
with tire seconci lliode of stаr foгrrr:lti<lrr. А vHry itr-
tегеstiпg result was oЬtairrecl Ьу the гtrсliо оЬsеrl.а-
tiorrs clf tlre host galaxy of GRB 980703. Usirrg сtlггr:-

SOKOIO i'. д]iITT{.I1IIJLIN

l;rtiort }lctrr,ctltt t}rсэ гаtliо anc1 fаrr irrfrirrc:cl iunrirrositic:s
clf st;rг-{ilгtrlirlg glriaxlc:s, Веrgег et а1. (2001) forrnci
tlrlrt lp111 t 3 х 1012 l,,l , tliat pltrсes tlrc lrtlst girlax1,
of GRB 980703 irr саtеgог1, оГ ULIGs at, tlrc: taint end
сlf tlrcir lunrlttrэsit1, fiirrtlticlit. It seerTrs tlr:rt t}ris 1rost
girltixy is а trarlsitiorr;rl kirr<l of galirxicls lltltrvec:n U\'--
llt,iglrt ;ttrtl [,',l .lG g;,l;rxiгs,

Iir t}re fcllloц,ittg, rчt: (,оIIII)I}гс] \{1з,"., frorrr Tatlle 1

lvitlr tlrcl 1ос:а1 r.a}rrc of j\/-. \\Ъ tlssulrted tlro loca] i,1*
to llc. --21 rrrtlg. -A,s c:tut 1эr: stlt-,n tlre lruriirrosities of
thc h<lsts arc t:t:r,ttiitrlv tttlt trbovc: th(: "]<nec" clf t}re
ltlc:ai lttttrlntisitv firirt:tiorr (c,xc:luclirrg tlrc: }rclst girlirxy
of GRi] 00U926). \\Ъ }ral,c: sitclrr,n thirt irt GIiB host
gttlaxic,ls tllсгt: tti:t.v Llc: ir, sigrriliclttrit ilttсгlrtrl extillctiorr
arrci. |hrts. 1ltlгlrарs tlit: tlliseгr,irtiorral Iirct tlrat GRB
1iоsГ gal:Lxitls ttгсl utt<lc,гlutltitttlus is tlricl ttl ollst:tlгirrg of
tlrc U\l aird opticai fliix llv clrrst irrrсl/сlг c]etise tttoltlt,-
ttlаг t:lrirtcls.

L{orvc,r,c:r,, it is с:itlttг tlttrl ltiorc (:()t,rе(:t сtrtlrllагi-
s()Il (]illi llc регlЪгlrtt с1 if lvcl ltzrvtl а vtrlrrtl оГ ,l1* irs
а illrti:tiolr оf гeclslrifi. Thrrs, iti aclclltioil, wе collt-
parc,cl tltrг },{11..,", trtagltitrttlcs li,orrr l'all1tl 1 rvlth ttrtl
гt:tltlп1. l,tsrtlts ttf Fгiс:d с1. al. (2001). 'Гlrсsлl :rutlror.s

1;t,llstlnt tllt: гсsrrlts Ггсlrrl tht: CADIS si1l,vey rvlriclr ilr-
r,llt<lе ir stur]y of tlte lttnritlosit;r, 1iurctitlrr of r.aгicllrs
1r,pos оf girlaxitls аs i] {iul(]ticitr of геr]slrifТ (irr рirг-
tit;ulirr tht:iг T 

tr'l-lle 2).'I}rel, рrеsеllt tlrtl <ltrta tог a,rr

1{о : 1(]0kr;is-1 \Ipr: l, (),1 = 0.7 arlrl Qлt : [J.3 tlcls-
rnclirlgic:al ttlrlclel. Tcl tгir,rrsfilгtlr thc.,I/* lrlllgllitudes
fi,orrr Ttrblc 2 tlf Friod c:t al. (2001) to tltlr (]oslnologl,
(п,itlr 119 : 6[) ]irrr s l \11lt: t), rve use<l tlrc_. гellrticln
-li161; : ,'11rrlo - i.1. rlrcrr rlie ,4.1* tnagtiituric:s trгс: itr-
tll,t:trsecl ttl 1lо ,1.1* ry -20.1* 0.2 rrrag irr tlre rcclslrift
г:rttgt: tl{ 0.3 - 0.5, l11* ry -21.,l] * 0.3 rna,g 1п tlre rес1-

silift rаrlgсl of 0.5 - 0.75 iiricl 
"1,1* 

ry -21.0 * 0.2 rrrtig iri
thc геdslrift гаrtgс: of 0.75 - 1.04 {Ьг sttrlhrгst gilltixies
li,orlr lirble 2 Ьч Fгiсtl c:t al. (2001), Tltc coTullirгistrIr
rl,itlr tlrc: absoluttl rrragrrituclcs ft,orrt оrtг T:rble 1 shows
tliat thc: N{g..,., rэf tltc lrost galtrxicls of GRB 990712,
GRB 98061З aricl GllB 980703 сtlrrеsроrtds to ,\У*
fгоrrl Ггiесl et а1. (200l). Tlrtэ \,{з,,,., of tlrc: }rost
galtixv of GRB 000926 is lrigllсг ttrarr 11* of }'riесl
c:t al. (2001). birt tlrtl tlstintrrtes of tlrc: \Iц.,,.. \\iits
r_lсгir.с:с1 }ll. sciriirrg tlrtэ lrlcal tc:пrirltrtc:s atrcl lrray 1lе

urtt:tlгtttiti. Tlre Nfз..", оf t]rtl lrosts tlf GItB 970228.
GRI] 97050Е aritl GRB 991208 ttre ttru<:h lоrr,с:г 1,lra,n

t}ic,il..]r*, but wc ilitl.aitcrrtiorr ttl t}re 1bct t}rat tlre оЬ-
st:rl,ed 1-btrrld irragniirttles of tlrese 1rosts :rt,e ftl,itttcг
}lч 1 rriag t}ratt tlrc ccirri1llett:ttess lirrrit оf thc: CADIS
SLiг\rеу (1rr. : 23.(]. Fгitэtl et al., 2001). Tlrc гtltislrifts
of tlre otirc.r, {irцl liclsts {t,orri clut, ТаЫе 1 аrс: out of tlie
redshifi гаtrgс llf tlrc: CADIS Surчсу.

Iir tllt: епс1 п,с: сап siw: it sec-.nrs tlrat GRB irost
galtrxies r1o not сliffс:r 1i,orrr galaxies at thc strtne rс:сl-
strift. Ilrdeecl. t}re corrlllarison of tllc absolrrtc rTrirg-
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a 6-m pbotometry

* HýT,VLTmdNOTphobmeby
. EBbble Deep ýeld (F6O6W)

t

L5

0,0 L
2l 25 2ь 2,| 28 29

R-band magnitude

Гigurе |2: ОЬsеrчеd R-Ьап,с], us. redshi,ft, tlialy,arrt, oJ 1]
GRB host galaties. Дlsо the HDF F6O6W rп,аgп,itudе
,. photoпl,etrical ralshi,ft r]i,stri,Ь,utiоп, is цllottetl. 'Ilte

,|:talogue ol the F6O6W rпаgпitudе artd pltotorrtetrical
,,,dsJtift ujаs шsеd frorrl Fern"drldez-Soto et ul., 1999.

].]tude witlr the геsults of the CADIS surчеy shows
ili,rt N{6".". is close to tlre "knee" of the CADIS lu-

.:_irrosity functicln. N,Iоrеоr.с:r, as wils showlr ll1, Gltrze-
l,)ok et al. (1999), tlre rnearr stаг fогrrtаtiоп гilte
_ z:1 (lrredian rcds}rlft of GRB }rost galaxies) is

-, 20 - 60\,{qуг 1 tlrat is sirтlilаг to the estllriat€]s
: the SFR fог GП.В lrost galtixies. In Fig. 12 rvc
l,{]sel}t t}rc Д-Ьапd lnagllitud€] vs. redsLri{t rliаgrаrп
г 1-1 GRB host galaxies irr сrlпiраrisоIl witlr tlrr: гt,

- ,jts of photornetrical rc:clshift proccdure trpplied ttl
:-е Hubble Deep Field (FerrrJ,rrdcz et а1., 1999). As
l1I Ье seen, tire distributiorl tlf GRB lrost galaxies

. (]s 1lot diflЫ fiorn tliat, of the ficlld giilaxies.

б. conclusion

- , _suпrlпаrizе the rеsults of tire tllodelin8, We Ci]"n

:.cludc tlre follor,r ing.
(i) Вгоаd-ilапd fluх sресtrа of GRB }rost galaxics

.],.\yell fitted Ьу SEDs of t}re loctrl stаrЬurst galiixies.
{ii) UV раrt of GRB host 8аlах}. SEDs is рго1l-

. _r, dg5gгib.d Ьу tlreoretical rnoclels lvith voung Ьurst
: .tаr forrnatiorl. fuIоrеочеr fоr z - 1 in t}ic optica,l
-,,,,с.Ьапсl, in fact, we оЬsег\,с only star-forming ге-

:iotrs in GRB host galaxics, bec:aust: tlie1- clorrrirrate
:. tilc геst-fгапrе UV раrt of the sресtruпr.

iiii) It is iпrроrtапt to take illto accourrt tlic effccts
: tlre irrternal extinction irr trrodelirrg of GRB host

_,_аху StrDs.
iг) GRB host galaxies seelll to Ье tlie salne as

_ ,.iLxies at the saпle rec]shift.
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