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Abstract.
Using all the data available in the literature on соlоur characteristics of host galaxies associated
Bith distant (z>1) radio galaxies, а possibility has Ьееп investigated of using two evolutionary
models of stellar systems (PEGASE and Poggianti) to evaluate readshifts and ages of stellar
systems in these galaxies. Recommendations for their applications аrе given.

Кеу words: radio continuum: galaxies - galaxies: distances and redshifts - galaxies: fundamen-
tal раrаmеtеrs
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IlаЬоuг intensity of obtaining statistically signif-
hiф-quаlitу data on distant and faint galaxies

rасýо galaxies forces one to look for simple indi-
рг,:сеdurеs in the determination of redshifts and
chaTacteristics of these objects. With rеgаrd to
tЛaxies, even photometric estimates turned out
helpful and have so far been used (McCarthy,
Вецп et al., 1989).

h тhе late 1980s and еаrlч 1990s it was s}rown
Ц,frt соlоur characteristics of galaxies can yield

estimates of redshifts and ages for the stellar
of the host galaxies. Numerous evolrrtionary

appeaTed with which observational data wеrе
to y*ield results strongly distinguished frоm

-, lti;l1,ii i::r] , ,,. irll l _i l , l'iL , ,,l_,e,,,;

1990; Lilly, 1987, 1990).
гhе last few years the two models: PEGASE
de'Etude des Galaxies раr Synthese Evolu-

' '_,l:'i]] l]ijij'i: l.,] ''l:U, _,- il i i, ] .,.

ь. been made to eliminate the shortcomings

tftr -Big Trio" ехреrimепt (Parijskij et а1.,

also attempted to apply these techniques to
шЬrtстs of the RC catalogue with riltrasteep

t. Соlоur data for пеаrlу the rvhole basic
,С ГSS FRII (Fanaroff and Riley, 1974) RC
hше Ьееп obtained with the б m telescope of

IB the present рареr we investigate the
ffiш.г of пеvr models to the population of аII

frд > 1r гаdiо galaxies with known redshifts.
,;f rЫs investigation wiII Ье used for the
,зf :hе "Big Trio" project.

2. Data
То test the potentialities of the method in determina-
tion ofthe redshifts and ages ofthe stellar population
in the host galaxies from photometry data, we have
selected about 40 distant radio galaxies with known
redshifts, for which the stellar magnitudes in mоrе
than 3 bands аrе available in the literature (Parijskij
et al., 1997). The data on these objects аrе tabulated
in ТаЬlе 1, in the соlumпs of which are listed the uni-
versally accepted names of the sources, IAU names,
spectroscopic redshifts (z"o), apparent stellar magni-
tudes in the filtеrs frоm U to К, radio morphology
of the objects (Р - point source, D - double, Т

- triple, Ext - extended), and notes. Тhе brack-
eted values оr the values representing the lower lim-
its wеrе disregarded in the calculations. N{agnitudes
frоm R соlumп which have а symbol "r" (r-filter) in
furthеr calculations wеrе decreased Ьу 0.35 to Ье used
as R magnitudes, Magnitudes from I соlumп with the
symbol "i" wеrе decreased Ьу 0.75 and treated as I
magnitudes.

The lines describing the objects 3С 65
(в022036+39471,7), зс68.2 (в023124+312110),
3С 184 (В073359+703001) contain the data in which
the authors have already taken into account the
absorption.

The asterisks in the notes mаrk the classical FRII*
tvpe obiects.

It should Ье noted that the photometry data pre-
sented in Table 1 are rаthеr inhomogeneous, obtained
using different tools with different apertures and Ьу
different observers.

The рrосеdurе of estimating the redshifts and ages
of the stellar population foT each source consisted in:
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-REDSHIFTS Ал? AGE оF STELLAR S1,SтЕл{S... ,*J

1. OЫaining the age of the stellar popu}ation of
Ш&g bost galaxies from photometry data, PEGASE
ffi,i Р,эggrапti models with а fixed known redshift.

2- Seaлching for an optimal model of an object
rшв ý::зlr]taneous searching fоr the redshift and age
d tiзе :TellaT population.

}_ Comparing the derived values,

,. ,l,iption of rпоdе}s of епеrgу dis*
.' ittiorэ in the spectra of thе host

_ -xies
tTtocle1 PliGASE (}'ioc a,rrci Rocca-

-- i997) t"or the Hrrbble sei]1](jnce зiл.l;rхiс,s,
.tili fornra,tion ancl еrчljr,еrl, ц,аS used irs ti

- Silectra,1 Errergv Distгibution) nrorie1. T}re
-- li tiriз rnodc:l consists in expitrrrdlng Гi,, the
, 

- R ilf R.осr:а-\Iо] mеIа,l]gе arrd Guj,.iertioni's
* ,i s-,-nttretlc sресtга rr.itlr а rсl,isеt] siеilаг

l, lrlclircles 1laгalTreteTs of соо1 stars. Tiie
-i,ieci coheretrth, п,ith the visible :rntl ui,,

]-:.S, SIJ tlicl rrrodel is continuous anrl spitiis

-_ 22{.l А to 5 rnicroils, Тhе рrссiзо algo-
" ll,;,сlе1, to qtiote t}re аut}rогs. a.iloп,s rе-
- _ ,,.,оlutiоп:rгу p}rases such crs red suгlel-
- ,З ili the NiR.

, . : ]]l t}ris mоtlеl ;r rvide c:olieciion of StrI)

] }]};;-Jili,ff fi},.,I, 
,nu 

""о

:_1,1, il,i. t;,l,ke;r ГгоrrL Iii.rggi;iiiti ( 1 l]1]7) .

] - i.D1 it a.t i(-riiз ttitit iп cl,Lldc-, t ire crnis:;iilir
I] 1 i,,i )1l(]IIt af.it-,r j-{;lr:lbii1,o :1,1rli {}lil,i

- ,]i,: i],li].SEI} {ст galirKles ilr iir., .per,,
i',l ri[j.\ l.r;11 irrc1llrles tlre t,litlilrli,tr,,11

, _, i]\ {]luti{jil Гоr ,t(iB arrcl llr;,st , ]riij.i

::l:iil-, ::г:quelrcc: апс1 }relirr:rl iiurrrir.;.

л- l iiililr-,.s fоr l_irc гlliепrirlа1 eтoitr:. i,,-;r.

:,'j ttr;,ra,ft..re tilr tiie r:orlti:ihtlt:,oti rlf
, . ::1lii)]is i,i i]lfiз:ri:пi irletaliir:itit,s ri;

- ]::,]ilii, IlsiLrg ,1li,: ;t,i,:ilar tэrilclt:i tl{-

. .,7. j,992) Poggiaлli lirrs rTiartaget1 io
, ,,., ].i]] t-o 2i{jilL].i. ]iltrtitlz':. ii:lriei

, |:- > 5оOOК ires been rrsed irr the trR

- ,\,,,ег cflbctir,e teпrpeгatttii:es the }i-

' .-l,r,ed steilaT sресtrа (tr,ancorr an.i
:_.,,. 1992) iras Ьееп ernp}oved.

- , riг-L nrocjel ,п,е have used thr, SE]ti
{ЕЕ,"utеd fоr elliptical galm(ies, for the ages

_ lt,t,

.li&звапсе fоr the absorption

Ёт ДЛ .а-Ьле a(-Uutllltr Ut LIlе dUDUlPUlUll) WE rICVC

iЬ шарs (as FITS-files) from the рареr
:ai:e account of the absorption, we have

Tabie 2: Propert,ies of Ьа,пds usеd iп th,is rеsеаrсh
Fjltеr паmе \"f f А/Е(В
La:iilo]t lJ 3600 5.4341 3.28r,)

.T-andoit В 4400 4.З15 3.620
Lirndolt \' 550t] 3.315 З,561
Laiirjolt R, бtl00 2"бj'3 3.487
Larrc|olt I 8000 1.940 3.38Е
L;KiPJ J 12г)00 0.901J 3"214
I,ItIllT н 16500 0-л76 3.021
I'KIHI'к 22000 0.З67 2.815

Reddening and СМВR Foregrounds" (Schlegelet а1.,

1998). Тhе conversion of steliar magnitudes to flux
densities has been реrfоrmеd Ьу the formula (e.g. von
Ноеrпеr, 1974):

S(Jy) - 1gC о,аm,

тhе lalues of the constant С for diffеrепt bands
аrе given in Table 2 whеrе also аrе presented the fol-
1owing characteTistics: filter паmе, wavelength, coef-
ficient A/E(B-V) of transition fTom distribution of
dust emission to absorpi,ion in а given band, assum-
ing the absorption сurче -Rу : J.].

The coordinates of soulces fоr the epoch 1950.0,
galactic coordinates, and also the absorptions
adopted in the further computations are tabulated
in Tabie3.

4.2. Fitting

Тhе estimation of ages and Tedshifts was performed
Ьу way of selection of the optimum location on the
SED curves of the measuTed photometric points оЬ-
tained when observing radio galaxies in different fil-
ters. We used the already computed tatie SED cuтves
for different аgеs" Тhе algorithm of selection of the
орtimum iocation of points on the curve consisted
briefly (fоr detaiis see Verkhodanov, 1996) in the foi-
lowing: Ьу shifting the points lengthwise and trans-
verse the sED сurче suсh а location was to Ье found
at which the sum of the squares of the discrepancies
was а miпimum. ThTough moving очеr wavelengths
and ffux density along the SED curve we estimated
the displacements of the points frоm the location of
the given filter and then the best fitted positions were
used to compute the redshift. F'rоm the whole co}lec-
tion of culves, we selected the ones on which the sum
of the squares of the discrepancies turпеd out to Ье

minimal for the given observations of radio galaxies.
Thus we estimated both the age of the galaxy and

the redshift и,ithin the frаmе of the given models (see

aiso Vегkhоdапоч et а1., 1998а,Ь). When appTizing
the robustness of fitting, the рrеsепсе of points frоm
infrared wavelengths (up to the К range) is essential,
since in the fitting we include the jump before the

iflЁ maps (aS trrD-ntes, Irom IIte papel
i D:sT fR Emission for Use in Estimation of
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region of the SED and can tlrus Iocate sta-
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'T:th а rveli-defined maximum on the likelihood
ouT data. When removing the points avaiiable

cbeck the rоЬustпеss) and leaving only 3 points
of п,hiсh is in the К rапgе), we obtain in the

ihе same result on the curve of discrepancies
fu { оr 5 points. If the infrared range is not used,
t .............u.il рrочеs to Ье mоrе uncertain.
Тfoе computation results with the fixed redshift

аrе given in Table 4, where thеrе listed 1) the
оf thе object, 2) the spectroscopic redshift, z"o,
аgе estimated from Poggianti's models with

{ тЬе r.m.s. deviation, о4, of photometric points
[Йош the optimum age SED сurче in Poggianti's

5 thе age determined frоm the РЕGАStr li-
rш,э<iеЪ rvith zro, 6) the r.m.s. deviation, о4, of

ic points (Jy) from the optimum age SED
щ. :пе PEGASE model. ]t{ote that in the cases

fai] to find а consistent solution, the раrаm-
ttdug determined аrе omitted in Tables 4 and

. .ll li;{,ll._, ilr,:r,,:....]: l l,].,,ii
(with а minimum of the squares of the

l SED curves with the given spectroscopic
souIces under investigation and the сurчеs

dерелdепсе of r. m. s. deviations on age for the
Eb3ect fог both models. The pictures аrе drarvn

ýED-o;(age)" for the models of Poggianti
ASE. respectively. The figures frоm the SED

d Poggianti and PEGASE аrе denoted Ьу (а)

дtb-T:lt of computations of the redshifts and
сf lhе steilar population of the host galaxy
шodeb of PEGASE and Poggianti аrе tаЬu-

Table 5 п,hich presents 1) the object name, 2)
ic redshift, z"p, 3) the age estimated

i's models in the case of uncertain rеd-
4 rrъе гKishift estimate in these models, 5) the
&-iation. о4, of photometric points from the

age SED сurче in Poggianti's model fоr the
с rhе age determined from the PEGASE

,шdЁЬ iп the case of non-fixed redshift, 7) the
raL|Tiаrion. оа, of photometric points frоm the

че SED сurче in the PEGASE model for
crse.

fuё 55-100 (at the end of the рареr) аrе
Йе optimum (with а minimum of the
tLе deгiations) SED curves with а variable

шi поrmаlizеd likelihood function (LHF)
fuý iý thе "redshift-age" plane for the given

fu ЕЪе tв,о models. The pictuTes аrе drarvn
'ým-LH function (z, age)" for Poggianti's

models, respectiveiy. When thеrе are
, сuлчеs vrithin one model, all the ver-

ed. When it is impossible to choose а
;Lе LHF distribution is given, The LHF
piotted in the figures Ьу levels 0.6, 0.7,

0.9 and 0.97. The figures from the SED models of
Poggianti and PEGASE аrе labeled Ьу symbols (а)
and (Ь), respectiveiv.

ТаЬlе 4: Estimated ages at fiпеd, z fоr shl,died radio
galaries for Poggi,anti апd РЕGДSЕ models

Note that the sought-for parameters fоr 11 sources
аrе determined ambiguously.'

Poggianti рtrGАSЕ
Object zsp Аg.,

Gy,
Оd А8",

Gy,
о.1

в001151_022236 2.08
в003133+390745 1.35
в015615-251404 2.09
в022036+394717 1.176
в023124+312110 1.575
в031602_254603 3.142
в040644-242606 2.427
в050825+602718 3.791
в064720+413404 3.8
в073359+703001 0.994
в080637+423657 1.185
в083456-194114 1.032
в090224+341958 3.395
в100839+464309 1.781
В101744+371209 1.05
в101909+221439 1,617
в105623+394106 2.171
в110643+380047 2.29
в1108.17+355703 1.105
в111347+345847 2.40
в113226+372516 2.88
в114304+500248 1.275
в114722+130400 1,.142
в115920+365136 2.78
Bt22954+262040 2.609
в123239+з94209 3.225
в125440+473632 0.996
в125649+353605 1.13
в134554+243046 2.889
в140434+342540 1,779
в141607+524318 0.992
Bl54737+213441, 1,207
в171259+501851 2.387
в172117+500848 1.55
в172307+510015 1.079
в175921+135122 1.45
в180245+110115 1.132
в180919+404439 2.267

в193140+480509 2.348
в202504_215055 2.63
в210500+231938 2,479
в214501+150641 1.48
в220430-201808 1.62
B224858+7L7324 1.841
в231927+285348 2.905
в235332_014833 1.028

4.3 0.104
3.4 0.081
7.4 0.100
5.9 0.092
4,3 0.112
4,3 0.049

<2.2 0.056
<2.2 0.282
<2.2 0.046
5.9 0.035
4.3 0.111

<2.2 0.905
3.4 0.146
3.4 0.197

<2.2 0.057
4.3 0.084
4,3 0.044
5.9 0.208

<2.2 0.091
4.3 0.292
5.9 0.295

<2.2 0.104
3.4 0.072
7.4 0.323

<2.2 0.087
4.3 0.227
4.3 0.070
5.9 0.048
з.4 0.046
4.3 0.123

<2.2 0.085
<2.2 0.054
<2.2 0.13в
5.9 0.096

<2.2 0.047
4.3 0,042

<2.2 0.080
5.9 0.185

4.3 0.1,74
<2.2 0.0вз
<2.2 0.063
3.4 0.071
4.3 0.080

<2,2 0.0б9
4,3 0.111
3.4 0.057

2.00 0,076
1.60 0.052
9,00 0.197
9.00 0.092
3.50 0.067
1,40 0.043
0.70 0.024
0.25 0,220
0.60 0.036
4.50 0.046
2.00 0.12i

1.40 0.156
1.00 0,155
0.70 0.022
2,00 0.069
2.50 0.031
2.50 0.183
0.80 0.102
1.80 0.258
3.00 0,355
0.60 0.020
1.80 0.039
8.00 0.377
0.70 0.039
3.00 0.273
2.50 0.070
6.00 0.046
1.00 0.072
2.50 0.173
1.00 0.010
0.90 0.051
0.70 0.100
8.00 0.129
0.90 0.057
1,80 0.040
0.80 0.066
3.00 0.171
4.50 0,171
1.20 0.145
0.80 0.065
0.70 0.050
1.60 0.011
1.в0 0.034
0.80 0.067
4.50 0.052
1.60 0.029
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Ttrble 5: Еst,iпt,аtегl o,ges о,rlrl z fоr tlle st,ud,ied, rаrl;in galal;,ies Jor Poggiarttl aTLr] РЕGДSЕ m,огiеlsirl
of шп,kпо,wп z

pogяiirrrti рtrGАSЕ
Object zsp Аg.,

Gy.
z.st od Ag.,

Gr"r
z"st Оd

].,10 2.6]i 0,009
2.50 3.27 0.003
1.60 1,5i 0.029

9.00 1.17 0.079
3.00 1.з7 0.049
1.00 0.82 0.039
1.40 2.61 0.000
0.70 1.вб 0.{J16

1.00 0,80 0.013

0.60 ,1,20 0.019
з.00 1.0,i 0,010
б.00 0.86 0.021
2.00 2.07 0.0;5

1,]0 ].1.19 0,119
1.Bi] 0,86 0.052
0.J,5 4,39 0.{_)08

5.0l] 0.21 0.002
2.00 1"59 0.065
4.00 2.53 0.00з
8,00 з,.1.1 0"003
1.00 з.82 0"004
з.00 1.47 0.012
i.00 з.з7 0.011)

2.;l0 .i,56 {}.018

3.0,] 1.08 U.058
9,00 1.08 0.009
0.6t_) 2.59 0.003
0.Е0 0.,i4 0.001
.1.50 0.22 il.t]tjg
1,6tl 1.17 (1.029

0.70 2.6 i 0.0 2 3

] ,8t] з.7з 0 093
4.50 0.70 0.05]
б.00 1 . 12 0. i] 18

1.00 2.31 0.03]
2.00 2.36 0.0t]5

1"0L} 1.00 0.г}00

0.70 5.99 0.022
0.60 2,05 0.05i
2.00 1"17 0.0,48

0.90 3,i4 0.01.1

1.в0 2.62 0.006
з.00 3.36 0.006
0.в0 1.17 0.055
2.Гэа 1.96 0.065
1,40 1.95 0.02{_l

0,8U 2,39 0.028
0,60 4"19 0.0з2
1.б0 1.(,1J 0.tJ01

i,80 2.62 0.001+

3.50 з.;jб 0,0ti4
0.90 2.0т 0.0з5

t].00 з. i7 0.006
i.б0 1,lc i].ili)1

в001 151 -022236

вO(]зl3з+390745
в015615-251404
в022{]з6+394717
в02з124+3121 10

вO3i 602 - 25,,160з

в0106,11 24260б

]]050Е25+60271в
Btj64720+il1 з.trit4

В073Зil9+70300i

вOв()6з7+123657
В083.156 - i9111.1
Bt)9t}22 il+341958
В100839 l46,iЗ09
IJli_]i 74.1+371209

в 1c1909+-2211:,t9

вi 05623+з9]106

Bl i0643+3800,t7
I]1108,17+35570з

R11] з.17+345847
в1 13226+372)] 6

В 11,1:J04-1500218

В11.4722 +130,100
iJii5920-1-36513б
ts 12295.1+262l).+0

В 1 ]З 239-i-39;l209
В 1],:1-1]0 +:173бЗ2

в 1 2']6,19+353605
В i З-lа 5-1-1-1].]З046

в1it)-13i l ;].1254[t

В 1_tlб0 iT52,1lJlB
в1;17з7+21i]4,11
R 1 71259+5с1851
В 172 i i7T-5008.18
B11,2307] 510015
в17;921-iз5122

в 1Е02]5+ 110i 1,J

в 1Е0919+104.1з9
в 1 9з 1]0+480509
в202501 - 21 5055
в2] 0500+231938
в2] +5ijlT150641
в 22().130 - 201в08

B221S58+711324

В2З i9]:-28-iЗ_18
В]3;3з2-0i]ЕЗ3

2.0в

1.35 7.1
2.09 7.1
1.176 5.9
i.575 4,3

|з,142 ,1.з
.f /.la 1 j
Z.+1 l +, L)

З.791 .1.З

3.8 з.1
0.994 ,1.3

б.9
1,185 .1,3

1,032 <2.2
3.39 5 4.3
i.781 ,1.3

i.05 8.7

1.617 4.3
2.171 5.9

,,cl ],t

1.105 з.,1

2.ф .1.1j

2. в8 5.9
l ,):: . ) ,

+..J

1.i.12 5.9
2.75 о.9
2.609 <2.2
3.225 4.5

0.99rj 5.9
1.13 7.4
2.889 з.4
1.779 8.7
0.992 .1.з

1.207 <2.2
,],з87 <2.2
1.55 5,9
],.079 <2.2
1.45 ,1":]

1.132 <2.2
l, z(J i +.,i

2,3.iE 3.:l
2.63 <2,2
2".179 :t.,+

1,.l8 7.4
l ri? 1'{

1.841 s2.2
Е,7

2.905 5.9
i.(.l2В 3..1

11,

rJ.61 0.0з8
1.91 0.0зз
1.11 0.090
i.3з 0.0Е.t

:з.D2 0.014
0.50 0.027

0.0.1 0.142
_i.35 0.0t]з
1. 11 0.02.1

0.98 0,02,
1.9] 0"{]63

].0б 0,585
3.52 0.03Е
0.65 fj.i)б1

0.1i 0.i]04

1.57 0,077
.1.06 0.01i

r.2з 0,067
i , il9 0,0.+8

з.-1Е t].019

а,2б 0.021

0.6,i tj.t)]t2

1.67 0,] iз
2,64 0.06il
1.06 п.п98
(r.6,1 0.0.16
1.05 0.Li41

2.Ti 0.0.{2

1.96 0.L)t]5

0.39 0.t}]4
1.51 0.03з
0.6 5 0.0 7з
128 0.0,16
].l9 0,t]21

2.62 0.0 ],з

0.97 0.078
1.98 0.102
],9Е 0.100
2,19 0.047
.].52 0.026
0 6.i 0.006
2,.62 tj,{}ii]

1.i1 0.025
0.2б 0.02.t
з.95 0.t]2c
0,86 L}"036

1.30 0.055
3.0.1 0.060
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., , |!l,
Discussion

pTincipal points of our сопсеrп are:

r п-hеthеr one can use the multico}our photom-
:echnique to measure the redshift (first of all)
age of the stellar population of the host galaxy

,btant radio galaxies;
r B,hich of the пеw models give the best аgrее-

of the redshift found Ьу spectroscopy lпiih the

r to what extent one сап rеlу оп the obtained
:j гаdiо galaxies.

Si.oцId а11 the data of ТаЬlе 5 Ье used with no
(ieaving оп}у one of the versions for each

. the formal еrrоr of one mеаsurе of the red-
з;uаls 70-80% (Fig.l a,b), which is almost ап
:: magnitude worse than fоr пеаrЬу objects (sее

Bean et а1., 1989). Fоr Poggianti's models resid-
аге less сlustегеd in their distribution (соmраrе

З,а and 1Ь).
ТЪе situation improves considerably if Tabie 5 is
mгцпеd only Ьу the population of classical FRiI-

;c,"iects (marked Ьу asterisks in Tables 1, 5). Fоr
-\SE models the етrоr decreases to 23 %. It is

l* That this еrrоr has not Ьееп revealed to rise
;:", Fig.2). Раrt of the error is without а doubt
T,ыed п-ith quality and dissimilarity of observa-

ciata. раrt with the rеаl difference between the
;f host galaxies and adopted models,
д :umЬеr of properties the PEGASE models

:,, Ье closer to the rеаi SED for radio galaxies
:- l'.-. models. This is т,,hу it is r:onr:eir,,:r-]

the fоrmеr for distant FR Il-type galaxies
- , 1righег qu:liitv аррi]аr.

*-огs in age estimates of the stеIlаr popu-
Ьзш the data of Tables 4 and 5 сап so far

',ed only Ьу comparing results of differ-
п-hiсh mау not represent the true етrоr.
of such "model" errors in age determi

шd:hе stellar population of host gaiaxies are
З Fig. 3а, Ь. The ages derived frоm the РЕ-

швdеЬ Tith а fixed (spectroscopic) redshifts
-.- Little (10 %) different from the version

selection of both age ancl redshift

i shотгs the differences in age frоm the models
. РЕ(_]-\Str, dep.,nclirrg оп tht: sper:-

:ec_.hift. The average age of radio galaxies
:,; Ье about 2 billion years (see е. g. Fig.6)

s&ighrli- depends оп zsp. The dispersion of
,iecTeases with growing zro, though the

:;пifigзпбg of this inference is not high.
TftEe Ъ а systematic diffeTence in the ages

fr:,rn these two models. Poggianti's mode1
5-,- about 1.5*2 biliion years age value,

age. the lоwеr its estimation ассurасу, Fоr the oldest
systems, the differences in the ages estimated from
the tvro mоdеls mау amount to 100 % and above.

The раrt played lэу the red fiIters, especially К,
grows with increasing z, but it turns out that the
"continuity" in the location of the filters across the
determined spectrum region is essential. То illustTate
this we have соmраrеd the ассurасу of determination
of соlоur redshifts in two cases: using a1l the data
avaiiable, irrcluding the К filter and with the appli-
cation ot fоuт neighbouring fiiters that cover contin-
uousi}. а specified region of the spectrum. wъ have
managed to select б of suсh cases (ТаЬlеsб and 7),
and аl1 of them аrе used in Fig.7. It follows from the
figurе that the difference in соlоur redshifts is as sma1l
as 11 %. This allows us to hope fоr being аЬlе to es-

timate соlоur redshifts with а suficient ассurасу lэy

using the standard equipment available at SAO RAS.
In selecting the most like}y version of colour rеd-

shift one can use photometry data in а sepaTate filter
since the difference between these versions exceeds
sometimes the еrrоrs iп photometric estimates (see

e.g. objects 110В+38, 10i7+37)'
Using the age of stellar systems of the host galax-

ies, опе can roughly evaluate the time of the latest
mass stаr formation Т57 and the redshift zsf , corre-
sponding to that mоmепt. These estimates аrе model
dependent and rve restrict оursеlчеs to the standard
CDNI model оf thе Uniгerse.

Тhе distribution of Т"у for the FR subsample is
displayed in lrig. В. Fоr tlre average z"y of this sample,
the mеап age of stellar systems of host galaxies equals
1,В billion yeaTs, which corresponds to z"s :5.5+3.7.
А considerable par| of galaxies have zry iaTger than
8, vrhich is important fоr the reconstruction of the
history of the Universe. The рrеsепсе of а certain
пumЬеr of "negative" ages may Ье due to the еr-
rоr in age estimates of old objects. The weli-studied
"negative"-age object 5ЗW091, having zsl : 1.55 and
age of З.5-4 billion years, has been fourrd to conflict
with the CDN4 modeI" The conflict сап readily Ье rе-
solved Ьу introduction of the А term (Dunlop et а1.,

1996; Krauss, 1997). In апу event it is vital that the
шеап epoch of mass star formation for а population
of galaxies with z ) 1 occurs muсh earlieT than, оп
ачеrаgе, foT field galaxies (Cowie et aI., 1995).

6. Conclusions
1. It is shown that one сап mеаsuге redshifts with

an ассurасу of 25-30 % up to the limiting l,alues fоr
40 radio galaxies with 1 < z < 4, having measured
stellar magnitudes in mоrе than 3 fi.lters. These mеа-
sures аге r-alid first of ali for the PEGASE models
of SED el.olution vrith time. Тhеrеfоrе it is hoped
ч-е п-ili succeed in obtaining sufrciently Teliable red-
shifts fгоm the б m telescope multicolour photometry

г"

;;l: utшоst ages. Note that the larger the
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ТаЬlе 6: Esti,rпated aqe.s at fited z !оr stud,ied ru,tl,iо qairl;ties for Poggiri,rlti ап,d РЕGдSЕ,m,глгlе!s.fог s
ji,Lters

Irilggianti ргrGАSЕ
IAU паmе zsp Аg",

Gy,
(т) l о,,

G}",
Gd I] se.ld

1larrds

t]022036+:]9,1717 1.] 176 5,9 0.055 >19.0 0.040
BlOil839+46.1:i09 i"781 .t.3 0.i35 2,0 0.113 \,-trtlJ
Вl0i909+221.1З9 1.617 :{.3 0.076 3.5 i].0,{2 \'ilI.I
B172117-t аС084Е 1.;i] 5.9 0.106 > 19.0 L],1:1З \iR.{,]
L]180919-t40]439 2.267 5.9 {}.071 >19.0 0.093 \,'R.TJ

B1931,10-|-.1805t]9 2.3].с 8.7 0.119 1.0 0.156 U\,'RI

ТаЬlе 7: Esti,yna,tыl ages arLil z fоr stutliu!, radio galari,e:s fаr Pooчi,ari,ti, о,пtl P[iGASE rп,слdеJ,s iп, a,sstl,пt,pti,on
urthп,оап z ,us,irtg selected .filtе:гs

t

Poggia,rrti PEGASE
Object zSp .\ ор

Gy.
z"st od Ag.,

Gy''
z"st od

0.04з > 19.00
0.028 2.50
0.024
0.022 7,00
0.014 >19"00
0.038 3.00
0.045
0.043
0.082 1.20

B022036+3947i7 ]. l 76
в100839-1_.tб,l3l]9 1.7в1

В101909+22i.+:]9 ].617
Bl;2 ll7*.-,tlt ls,I\ i,J;
В] Е0919 1-40.1439 2.2{.iT

Вt93140+,180509 2,З.18

5.{,i 1.29
1.3 0.Е9
7.1 2.8.i

r0.6 з.7з
7.-\ 1.:16

5.9 2,08
10.6 :1.18

15.0 з.8.1
.1.3 1"98

1.12 0.027
0.89 o.ozz

1.78 0.009
1.18 0.017
1.85 0.037

1.95 0.017

data, using the PEGASE modeis for the sаmрlе of
the "Big TTio" project RC objects, though we have
по mеаsurеmепts in the К filter. Thus rve have оЬ-
tained good аgrееmепt between spectral and соlоur
redshifts for one of the distant RC objects (Dodonov
et а1., 1999).

2. Ages and moments of the latest vigorous star
formation have been estimated for the radio galax-
ies with z > 1 discussed above. StellaT populatlon of
most objects of this sampie is rrot too old (median
РtrGАSЕ model age is 1.5 billion years). The age of
the stellar population frоm the models of Poggianti
is Ьу 2,2.5 billion years grеаtеr. Тhеrе is not а sin-
gle object having an аgе over 7-12 bi]Iion years. No
perceptible relationship between the age of the steliar
population and redshift is observed.

3. The erroIs can Ье distinguished as rоugh ones,
that аrе introduced Ьу the quasiperiodic SED struc-
tuге, and rапdоm еrrоIs, which are due to the quality
of obserr,,ational data. The fоrmеr mау Teach 100 %,

the latter 5-10 %. Simple photometric redshift evalua-
tions аllоъ- fa]se estimate to Ье discarded in а пumьеr
of cases.

4. А Ьеttег insight into evolutionary tracks of
synthetic sресtrа iц thе fiгst generation galaxies must
rеsult in а considerable improvement of accuracy of

соlоur estimates. These mау not Ье muсh different
rect spectroscopic values for at least ultimately
objects.
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