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Abstract We present the spectrophotometric properties of a sample bfemission-line galaxies at redshifts in the range
0.2 < z < 1.0 with a peak around € [0.2,0.4]. The analysis is based on medium resolutiBn£ 500- 600), optical spectra
obtained at VLT and Keck. The targets are mostly “Canadader&edshift Survey” emission-line galaxies, with the tiddi

of field galaxies randomly selected behind lensing clusi&escomplement this sample with galaxy spectra from the “lBem
Deep Deep Survey” public data release. We have computeduddsoagnitudes of the galaxies and measured the line fluxes
and equivalent widths of the main emisstaiosorption lines. The last two have been measured aftefutatdtraction of the
fitted stellar continuum using thelatefit software originally developed for the SDSS and adapted talata. We present

a careful comparison of this software with the results of uameasurements. The pipeline has also been tested on lower
resolution spectra, typical of the “VIMQSLT Deep Survey” Rs = 250), by resampling our medium resolution spectra. We
show that we can successfully deblend the most importanhgtemission lines. These data are primarily used to perform
a spectral classification of the galaxies in order to distisly star-forming galaxies from AGNs. Among the initial gden

of 141 emission-line galaxies, we find 7 Seyfert 2 (narravelAGN), 115 star-forming galaxies and 16 “candidate” star-
forming galaxies. Scientific analysis of these data, in seofichemical abundances, stellar populations, etc, wifiresented

in subsequent papers of this serie.
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'Cljl' Introduction formation rate, extinction, chemical abundances, kinezaat

mU derstanding th or st in th luti  qalaxit mass, stellar populations, etc) of galaxies d@fedent epochs
nderstanding the major steps In the evolution of galaXi®s S,y 46, ys to study the evolution with redshift of funda-

Qremains a great challenge to modern astrophysics. While mgntal scaling relations such as the Luminosity-Metalior

gte netral th_eo:ﬁtlcal _frame\_/vorlk d(')f ﬂ:ﬁ hilaer_izrchlca;l ngOV\_’_th the Tully-Fisher relations and hence put strong conssaint
structures in the universe including the build up of galaxge galaxy formation and evolution models.

well in place, this picture remains largely unconstraingob-
servations, especially at high redshifts. Statisticaliygicant Thanks to recent massive surveys (“Sloan Digital Sky
samples of galaxies, from the local Universe to the higrebt r Survey” SDSS[ Abazajian etdl. 2003, 2p04; “2degree Field
shifts, are crucial to constrain the models of galaxy foiomat Galaxy Redshift Survey” 2dFGRS$, Colless et[al. 2001), large
and evolution. Indeed, comparing the physical propertits ( spectroscopic samples of galaxies are now available in the
Send  gorint_requests to F.  Lamareille o-mail: local universe, giving access to the detailed physical @rop

i ' " ties of galaxies as a function of their environment for more

flamare@ast.obs-mip. fr .. . .
* Based on observations collected at the Very Large Telescoeéan~ 100000 of them. Similar massive spectroscopic sur-

European Southern Observatory, Paranal, Chile (ESO Fmagga.0- VEYS are being carried out on the largest ground-based tele-
0439, 65.0-0367, 67.B-0255, 69.A-0358, and 72.A-0603) scopes to explore the high-redshiftZ0< z < 4) universe

*+ Tables[H]fls anfl 9 are only available in electronic form at tHe.g. “VIMOS/VLT Deep Survey” VVDS|Le Fevre et . 2003;
CDS via anonymous ftp to cdsarc.u-strasbg.fr (130.795)28 via “Deep Extragalactic Evolutionary Probe” DEEP, Koo & DEEP
httpy/cdsweb.u-strasbg/frgi-birygcat?JA+A/ Team[200R; etc...). The main goal of these surveys is to study




2 F. Lamareille et al.: Spectrophotometric properties t¢dxgas at intermediate redshifts (z70.2—1.0)

the evolution of galaxies, large-scale structures, andvAct scientific analysis of this sample in terms of stellar popofes,
Galactic Nuclei (AGN) over more than 90% of the current agghemical abundances, etc, will be presented in subseqaent p
of the universe (e.d. Le Févre e pl. 2D04). Most previoud-st pers.
ies of intermediate-redshifz(~ 0.2 — 1) galaxies have been  This paper is organized as follow: we first describe our sam-
driven by the “Canada-France Redshift Survey” (CFRS, Lillgle in Sect.|]2, and then the observations and associated data
et aI.) which produced a unique sample of 591 field galaduction in Sect[|3. We present the spectroscopic analysis
ies with1ag < 225 in the range O< z < 1.4 with a median Sect.[h and the photometric data in Sﬂst. 5. Finally we perfor
redshift of~ 0.56 [199%). Deep multicolorR, V, |  a spectral classification of our sources in SHct. 6.
andK) photometry is available for most galaxies and several
objects have been observed with the Hubble Space Telescgpe .
(HST, [Brinchmann et 4|, 19b8) providing useful complemerf: >ample description
tary informations on the morpholog 3l. 1998;Sdea 5 1 The parent samples
et al.[199p) and the level of interactiofs (Le Févre § 0
of galaxies up t@ ~ 1. This survey has been, for some years, Bhe CFRS produced a large and homogeneous sample of field
unique tool for statistical studies of the evolution of figllax- galaxies with measured redshifts and morphological proper
ies as a function of redshift. However, because of the low-spéies. This gives us the opportunity to select interestinigga
tral resolution A1 ~ 40A) and limited signal-to-noise ratioies at intermediate redshifts in order to acquire new spec-
(hereafter SNR) of original CFRS spectra, no reliable estiim tra with a better spectral resolution and SNR than the orig-
of crucial physical properties, such as chemical abundsaweé inal ones. We thus decided to select and re-observe a sub-
reddening, have been determined from these data. sample of CFRS galaxies selected in three of the five CFRS
Subsequent spectrophotometric studies of intermedialiglds visible from Paranal (Chile), namely CFRS 0600
redshift galaxies have been performed by various authors (G&reafter CFRS00), CFRS 03000 (hereafter CFRS03), and
smaller samples (e.d. Guzman e pl. 1997; Kobulnicky &FRS 221500 (hereafter CFRS22). In addition to this main
OfL; Contini e}[al. 2002; Lillgample, we acquired spectra for some new and unidentified
et al.[200B[ Kobulnicky et #]. B: Liang efl pl. 2004a,b; &tai galaxies selected to fill the slits in the FORS masks. This
et al. ). Most of these studies were focused on galaxfgnple of 63 galaxies is called the “CFRS sub-sample” (see
with either a peculiar morphology (e.g. compact and lumFable[l).
nous galaxies; Guzman ef] fl. 1p97; Hammer gf al.[2001) or In addition, we decided to take advantage of some se-
selected in a special wavelength domain: UV-bright (Cantifies of spectra previously observed by the “Galaxies” team i
et al. ), infrared4a), or narro Toulouse and their collaborators. They were essentialty-sa
band selected galaxigs (Maier eflal. 2004). ples of galaxies inside massive lensing clusters, but, in or
Thanks to the new class of multi-object spectrograph af@r to complete the masks, some foreground or background
to the associated large and deep surveys (VVDS, DEEP, efi)d galaxies were observed. These 48 field galaxies form the
a large amount of spectrophotometric data will now beco@LUST sub-sample” (see Tabf¢ 2).
available. One of the goals of this paper is to review all the Finally, we added a sample of public available spectra from
technical issues that can be involved in the reduction aatt arthe “Gemini Deep Deep Survey” (GDD[S, Abraham gt al. 2004)
ysis process of these large datasets, together with thetificie to cover the high redshift end (i.e.40< z < 1.0). We selected
results that can be drawn from these studies. This will allodd emission-line spectra which form the “GDDS sub-sample”
us to define a standard pipeline with particular care taken (gee Tabl¢]3).
optimise it for the VVDS.
This paper builds up on previous work dedicated to t . L
spectrophotometric analysis of SDSS data e:E 2. Selection criteria
P004; [Brinchmann et §|. 20p4), in which a large part of thEhe main goal of our program is to probe the physical proper-
pipeline has been described already. In this paper, weitlescties of star-forming galaxies at intermediate redshifts. tus
how we adapt the existing pipeline to the study of intermtedia selected, among the CFRS sub-sample, galaxies with narrow
redshift galaxies observed at a lower spectral resolutiwh aemission lines as quoted in the literature, thus excludaigyg
SNR than the SDSS galaxies. In order to do that, we des with broad Balmer emission lines typical of AGN. In order
fined a sample o~ 140 galaxies at intermediate redshift$o obtain spectra with a ficient SNR in a reasonable exposure
(0.2 < z < 1.0) showing a large range of physical propetime, we limited ourselves to galaxies brighter than an appa
ties. Using medium-resolution optical spectra mainly &gl entV-band magnitud&sg = 23 (on the CFRS sub-sample).
with the FORS (FOcal Reducer Spectrograph) instruments lonorder to fill the MOS masks, some galaxies without emis-
the VLT, we derived their spectrophotometric propertieghw sion lines were also observed. Although we will not include
a particular attention on defining an automatic process lwhithese objects in the present analysis, their spectra haam® be
will be mandatory to analyze large surveys. We also invagtig reduced for possible future use. After the basic data réstuct
the dfect of spectral resolution on the derived quantities, asocess (see Secﬂ. 3), we selected only the spectra with “vis
large surveys like VVDS are based on low-resolution spectréble” (i.e. from visual examination, signal-to-noise matf at
This first paper focuses on the general reduction pipelideast 5) emission lines and a good overall SNR of the con-
photometric properties and emission-line measuremems. Tinuum (at least 10). We also want the spectrum to show at
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Table 1.The CFRS sub-samplé) Unique identification num- Table 2. The CLUST sub-sample. Same legend as Tzﬂole 1.
ber (this work, please use the acronym “LCLO05", for referg) alternative identification number if available (LBP200& L

ence).(b) CFRS id if available(c) Redshift (see Sec@.z forBorgne et al[ 2003, CBB200{: Couch e}[al. 2001, CPK2001:

redshift determination)d) Signal-to-noise ratio of the contin-Campusano et gl. 2001, SKK20( [ ¢fal. 2001).
uum at~ 5500A or~ 35004 (noted by the symbdl). (e)
Maximum signal-to-noise ratio of the strongest emissioe.li _LCL05® altf J2000 ¢ 6) £ snd sng

(f) 'a’ flag means the emission lines were manually measurelf!d- 32218

thi i o fl thi ; bina® SKK2001368 1635582 +66 12013 06926 40 17
on this spectrum, ' flag means this spectrum was a combingz, SKK2001150 1635462 +6612447 04730 57" 24
tion of two observations. 138 16 354018 + 66 13060 04491 14 6
field: a2390
= - 3 =7 064 2153380 + 1743480 02412 136 70
LCLOS® CFR®  J2000¢.9) Z_SNE  SNm 065 2153401 +1744072 00665 61 214
field: CFRS00 066 2153280 +1739011 04261 10 8
001 0002483 —003901 (8405 2 17 a 067 2153284 +1739444 04500 33 10
*
002 00024310 -004048 06157 73 23 a 068 21533012 +1739164 06291 26" 11
003 0002453 -004001 (8409 111 58 a 069 2153284 +1740434 02213 68 38
004 00.0852 0002383 -004102 (2682 131 50 a g7 21532%80 + 1740268 07392 61" 27
005 00.0861 0002381 -004140 (2682 197 19 071 2153335 + 1740532 05263 39 29
006 00.0900 0002306 -004036 (2470 87 33 a g7 21533912 + 1743506 03425 8 15
007 00.0940 00 02 358 — 00 41 06 02694 135 26 141 2153332 + 17 41 568 03982 57 33
008 00.1013 0002397 -004133 (2437 75 34 Treld- 2963
009 00.0124 0002291 -004142 (2880 85 16 39 07082 3902970 07307 " 57
010 00.0148 0002289 -004116 (2672 140 39 ¢ 140 1017067 + 3902253 07307 2 5
011 00.1726 0002481 -004135 (2959 161 55 8 ol aciid : .
012 00.0699 ~ 0002481 -004123 00874 ~ 116 17 073 [BP2003h 2258310 —3449278 02605 106 42
013 0002449 -003952 (2489 112 21 a
074 22584312 -3448048 00965 137 253
014 00023%5-004021 @802 72 72 o5 CBB2001796 2258585 —3448268 00985 102 28
015 00.1057 00023%5 -004131 (2432 58 30 a :
076 LBP2003 h 2258435 -3449365 03207 215 54
016 00.0121 0002306 -004135 Q2975 128 228 a 477 LBP2003 ¢ 2258487 ~3448481 02999 108 47
017 00.0229 0002236 -004123 (2453 139 18 : .
fold CFRS03 078 CPK2001V7 2258460 -3449039 05669 93 27
018 03.1184 0302 4928 + 00 13 37 02046 73 30 c 079 CPK2001 V6 2258504 — 34 47 265 0.4095 50 16
019 03.1343 030249 +001158 01889 50 33 080 CBB2001 688 2258483 -3449061 03304 85 34
020 03.0442 0302489 +001345 4781 63" 27 081 CPK2001V1l 22585%6 —3447068 03805 25 13
021 03.0476 0302481 +001413 2601 134 73  ac 082 CPK2001 V9 2258566 -344658 04121 72: 17
022 03.0488 0302426 +001324 06049 56 3 a 083 22585M4 -3446326 07262 117 111
023 03.0507 0302404 +001403 04648 69" 30 084 CBB2001 453 2258348 -3450162 04100 42* 24
024 03.0523 0302384 +001327 06532 70 47  ac 085 2258392 -3449269 07186 30 20
025 03.0578 0302359 +001410 (2188 74 32 086 22583%0 -3448590 04125 26 1
026 03.0605 0302361 +001407 (2189 26 54 ac 087 2258452 -3449268 04092 13 9
o on mmmEnn oomop roro oot oo w61
. + ac field: cl1358
029 03.0046 0302267 +001333 (6123 55 18 ¢ 142 1359483 + 62 31 184 04069 16 72
030 03.0085 0302284 +001324 06083 41 23 ¢ field: cl2244
(?31 03.0096 0302239 +001228 (02189 78 60 ac 089 22471475 — 0203251 05628 58" 23
field: CFRS22 090 22471463 -0208129 05651 54" 34
032 22.0502 2217586 +00 1429 04682 60 15 001 2247132 - 0207365 07865 78" 27
033 22,0585 2217560 +001659 (2940 119 32 ¢ 092 59 47 OBE — 0207054 03289 45 s
034 22,0671 2217503 +001827 (3175 155 67 ac : .
035 22,0819 2217486 +001718 (2910 104 36 ac 093 2247085 -0206388 06402 51 36
036 220855 2217488+001628 (2105 136 100 a 094 2247004 -020428 05701 24 17
037 22,0975 2217452 +001447 04189 68 21 095 22 470%6 -0207 157 03416 39 13
038 221013 2217431 +001505 (2307 144 76 a 096 22471416 -0206518 04386 33" 15
039 221084 2217483 +001421 (2928 163 52 ac g7 2247185 —020629% 05724 48" 17
040 221203 2217394 +001525 (6384 95 69 ¢ 098 22471108 — 0206195 05717 29" 15
052 22,0474 2217580 +002111 (2794 80 119 A& —fedj1206
053 22.0504 2217587 + 00 21 37 05382 109: 66 a 099 12 06 131 — 08 51 013 0.3555 79 21
054 22,0637 2217581 +002126 (6422 164 83 a 100 1206 1®9 - 0845537 03547 56 26
055 220642 2217587 +002205 (04687 37 10 a 101 1206 096 — 0850444 03547 86 18
056 22.0717 2217583 +002146 (2787 196 38 102 1206 1®7 -0850223 04280 100 13
057 220823 2217487 +002127 (8333 246 28 103 1206138 -0848268 04759 66 21
058 221082 2217429 +002105 (2918 a7 71 104 12060774 0847212 04522 52 19
059 2217440 +002321 (2765 86 28 a
060 221144 2217485 +002146 (3586 50 21 a
061 221220 2217382 +002119 (3583 89 29 a
062 221231 2217382 +002213 (2846 168 82 a i i ;
oes %08 a31v3ts 003124 oo o o least [01]43.727, Hs and [C_Jn]/15007 lines in order to derive
041 2217591 +001914 (2164 27 9 the metallicity of the galaxies.
042 2217538 +001925 (8524 22 2 a i _limi i .
043 920622 5717588 + 001658 03237 o " _ _We do not aim to cpnstruct any volume-limited, magmtude
044 2217464 +001713 (2764 199 24 limited, or emission-line flux-limited sample. Our main eon
* . . . .
045 220019 2217468 +001653 04712 61 158 ac cern is to build a sample of star-forming galaxies selected b
046 2217489 +001623 06515 3 35 their bright emission lines. However, we must point out that
047 22174712 +001626 04716 28 24 . . N . .
048 220903 2217 486 + 00 1545 (2948 46 22 ¢ this selection criterion introduces some biases. Firstvery
049 22.0832 2217484 +001515 (2306 251 91 ac  high or very low metallicity objects will not be selectede(i.
050 221064 2217488 +001508 (6369 44 42  ac .
051 921330 2217389 + 001434 @842 61" 8 ac [Om] lines are too weak). Second, very dusty and thus very

strongly reddened galaxies are not selected in our sample.
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Table 3. The GDDS sub-sample. Same legend as Tﬂble 1. yielding a nominal resolution of 15 A. The GG43531 light
blocking filter was used to avoid any second-order contamina

LCLO5® GDDSid 20004 9) z tion in the red part of the spectrum.
field: NOAO-Cetus “ »
5 oA 07 D9 A5 A 90 388 Most spectra of the “CLUST sub-samplg have been
106 02-0585 0209503 - 04400755 0825 obtained during the run ESO 072.A-0603 with FORS2 on
107 02-0756 02 09 439 - 04 394311 0864 H :
108 02.0995 0209489 — 04 385439 0786 VLT/KUEYEN _d_ed|cated to _the observation of bacl_<ground
109 02-1134 0209446 - 04383346 0913 galaxies magnified by massive clusters. As the main targets
flli% - 022;31724 0209313 -04360261 0996 do not fill the whole masks, slits have been designed on clus-
111 125337 1205185 —07 245719 0679 ter and foreground galaxies, as well as background unmagni-
112 12-5513 1205162 — 07244370 0611 1 i
113 1ooe8s 1208191 - 07 242816 0960 fied galaxies. The clusters observed were A.beII 2390, AC114
114 125722 1205206 - 07242227 0841 and Clg 2244-02 (hereafter Cl2244). FORS2 in MXU mode has
115 12-6456 12 05 195 - 07 23 4564 0612 i i i il
118 120800 1205184 07 232197 0615 been used with tr_le GRIS300V grism and an order sorting fil
117 12-7099 1205284 - 07225302 0567 ter GG375, allowing a useful wavelength range from 4000 A
ﬁg g:;ggg g 82 ;g; :8; gg gggg ggg? to 8600 A, and yielding a wavelength resolutionRaf= 500.
120 12-7939 1205339 - 07203777 0664 The observations were made in service mode between August
flélz a— 12-8250 1205124 -07200297 Q767 29th and September 3rd, 2003. For each cluster mask, a to-
22 350040 2217322 1 00124501 0818 tal exposure time of 4h was obtained. A’1slit width was
13431 gg-gégg gg i; ggg + 88 13 5‘21(2) g;g‘; used for each slit. Similar spectra were obtained on Apttih11

- + " .
125 22-0619 2217 485 + 00 16 4248 0673 2002 dUrlng a visitor mode run (ESO 69A-0358) on cluster
126 22-0630 2217336 +00161628 Q753 MACS J1206.2-0847 (hereafter J1206) with the FORS1 spec-
127 220643 2217382 +00165941 Q788 . X .
128 22.0751 2217 465 + 00 16 2668 Q471 trograph on VLJMELIPAL (see Ebeling et al., in preparation).
gg gg-gggi gg i; ggg + 88 g jgég gzgg The GRIS300V grism and a 1"-width slit were used, yielding

- +
131 22-1674 2217492 + 0017 1432 0879 a Wavelength coverage between4000 A and 8600 A, and
135 gg-gigi gg i; ggg +88 5 ﬁgg g%z a wavelength resolution d& = 500. An order sorting filter

- + .
134 22-2541 2217394 +00135892 0617 GG375 was used. The total exposure time was 38mn. The ad-
135 222639 2217480 +00133193 0883 ditional AC 114 data were obtained on October 5, 1999 during

the run ESO 64.0-0439 with FORS1 on VIANTU (UT1)

) telescope. The same G300V and 1”-width slit were used. These
3. Spectroscopic data observations were also part of a program to study magnified
background galaxies. The wavelength coverage is "400@-800
A and the resulting resolution 500. Depending on the mask
Spectrophotometric observations of the “CFRS sub-sample&ded, the exposure times were 2h15mn, 1h30mn or 1h17mn
were performed during two observing runs (periods P65 atgkd Campusano et al. 2001).
P67) with the ES@QV/LT at Paranal (Chile). Two nights (July ~ The remaining spectra in the “CLUST sub-sample” (with
1st and August 28th, 2000) were devoted to the first run (ES@LO5# > 136) are more magnified objects serendipitously
65.0-0367) during which we observed three masks: two found during a long-slit search for Lymanemitters at high
the CFRS22 field and one in the CFRSOO field. We used thegshift along the critical lines of the clusters Abell 963,
FORSL1 spectrograph mounted on the ANTU unit of the VLRbell 2218, Abell 2390 and Clg 135%2 (Santos et al. 20p4;
The exposure time for each mask was divided into four efélis et all [200[L). The double-beam Low Resolution Imaging
posures of 40mn, leading to a total exposure time per maSgectrograph (LRIS, Oke et|4l. 1995) was used on the Keck
of 2h40mn. Two other nights (June 25th and September 13#escope with a 1"-width long and 175"-length long slit, a
2001) were allocated for the second run (ESO 67.B-0255). RB00-line grating blazed at 7500 A (resolution~ 3.0 A) for
this run, we used both the FORS1 and FORS2 spectrograpd red channel and a 300-line grism blazed at 5000 A with a
mounted on the ANTU and KUEYEN units of the VLT re-dichroic at 6800 A (resolutior 3.5-4.0 A) for the blue chan-
spectively. We observed three more masks: one in the CFR$2? of the instrument. More details on these observatioas ar
field (total exposure time: 8 x 25mn= 3h20mn), one in the given in[Santos et &l[ (2004).

3.1. Observations and data reduction

CFRSO0O field (total exposure time 6 x 25mn= 2h30mn), Data reduction was performed in a standard way with IRAF
and one in the CFRSO03 field (total exposure ti#n8 x 25mn  packages. In particular, the extraction of the 1D specth an
= 3h20mn). the computation of SNR for each spectrum have been per-

The instrumental configuration was the same for all the ofbrmed with the IRAF packagepall. The wavelength calibra-
servations. MOS masks have been produced using the FIkts used He-Ar arc lamps and flux calibration have been done
software. Pre-images (5mn exposure time dgnn, band) for using spectrophotometric standard stars observed eabh nig
each field have been acquired for an accurate positioning ameb examples of FORS spectra of CFRS galaxies are shown in
orientation of the MOS masks. The GRIS300V grism has beEig.ﬂ.
used to cover a total possible wavelength range4500-8500 Spectroscopic observations of the GDDS sub-sample have
A with a resolutionRs = 500. The &ective wavelength rangebeen done with GMOS spectrograph on the Gemini North
depends on the position of the glialaxy in the MOS mask, telescope between August 2002 and August 2003. The spec-
being shorter at the edges of the mask. The slit width Was tta cover a typical wavelength range of 5500 A to 9200 A
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cfrs 03.0037 (z=0.1744)
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Figure 1. Examples of VLTFORS spectra of intermediateFigure 2. Redshift histogram of our sample of intermediate-
redshift CFRS galaxies. Bottom panel: a low-metallicitiegg redshift galaxies (bottom-left: all sample, top-left: “RE&
(CFRS 00.0121) with a high collisional excitation degreap T sub-samble”, top-right: “CLUST sub-sample”, bottom-itigh
panel: a high-metallicity galaxy (CFRS 03.0037). The posit “GDDS sub-sample”). The number of galaxies is calculated pe
of the brightest emission lines is indicated. 0.05 redshift bin.

Pbraham et 4I[ 2004 for full details). of the reader we outline the key features here.
The spectroscopic observation details are summarized in The continuum fitting is done by fitting a combination of
Table[3. model template spectra (discussed below) to the obseresd sp

trum with a non-negative linear least squares fitting raaitin
S The strong emission lines are all masked out when carrying ou
3.2. Redshift distribution this fit. The fitted continuum is then subtracted from the ob-

The redshift of galaxies were derived using the centroidhef tlect spectrum together with smoo_thed continuum corredon
brightest emission lines: [@13727, [Qu]A5007, H3 and Hr take out minor spectrophotometric uncertainties. Thedtesi
when available. In case of doubt, we tried to adjust a Ste”%rr)ectrum_contalns the_err_1|SS|o_n Ime_s. , -
template to the continuum. Our redshifts agree with the pub- The fit to the emission lines is carried out by fitting

lished ones to within 1% for the re-observed CFRS galaxies.GalUSSianS in velocity space to an adjustable list of linds. A
ébidden lines are tied to have the same velocity disparsio

Fig.ﬁ shows the histogram of the measured redshifts. : .
redshift distribution is dominated by galaxies in the raage and all Balmer lines are also tied together to have the same
elocity dispersion. This improves the fit for low SNR lines,

[0.2,0.4]. This is a result of our selection criteria which favo o S
galaxies showing both [©@43727 and K emission lines. This ut for the present sample this is not Qf major |mport§mce.
population is complemented by a number of galaxies wi¢h The weak [N16548 and [M]16584 emission lines, which

[0.4,1.0] leaving us with a statistically significant, although not € closed to the & emission line at our working resolution,

complete, sample of 141 galaxies spanning the redshiferarfj€ tied together so that the line ration]N6584[Nu]16548
P P galaxi panning ! r?éiequal to the theoretical value 3. Then[@13726,3729 line

0-2t01.0. doublet is measured as onenf@3727 emission line, with a
velocity dispersion freely fitted betweerDland 20 times the

4. Spectroscopic analysis velocity dispersion of the other forbidden lines, whichnep
duces the broadeningfect of two narrow lines blended to-

4.1. Continuum fitting and subtraction getherplatefit returns the equivalent widths, fluxes and as-

sociated errors for all fitted lines as well as other infoliorat

The pipeline was optimised for SDSS spectra so some pre-

For the spectral fitting we have adapted #iimtefit IDL cautions must be taken when using it on other data sets. in par
code developed primarily by C. Tremonti. The code is disicular it is important to have a reliable error estimatedach

4.1.1. The software
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Table 4. Summary of spectroscopic observations.

LCLO5 ids instrumernftelescope  run Arange (A) resolution slit widtttentgh ~ exposure time
001-010 FORSIVLT 65.0-0367  4500-8500 Rs =500 17/ 22" 4x40mn
010-017 FORS2VLT 67.B-0255  4500-8500 Rs =500 17/ 22" 6x25mn
018-031 FORS1VLT 67.B-0255  4500-8500 Rs =500 17/ 22" 2x25mn
018-031(c) FORS2VLT 67.B-0255  4500-8500 Rs =500 17/ 22" 6x25mn
032-040 FORS1VLT 65.0-0367  4500-8500 Rs =500 17/ 22" 4x40mn
033-040(cy 042-051 FORS2VLT 67.B-0255  4500-8500 Rs =500 17/ 22" 6x25mn
034-040(cy 041/ 045-051(c) FORSLVLT 67.B-0255  4500-8500 Rs =500 17/ 22" 2x25mn
052-063 FORS1VLT 65.0-0367  4500-8500 Rs =500 17/ 22" 4x40mn
064-072/ 083-098 FORS2VLT 72.A-0603  4000-8600  Rs =500 17/ 22" ~4h
073-082 FORS1VLT 64.0-0439  4000-8000 Rs =500 17/ 22" 2h15mn, 1h30mn or 1h17mn
099-104 FORS1VLT 69.A-0358  4000-8600 Rs =500 17/ 22" 38mn
136/ 142 LRIS/ Keck 2001A 3800-10000 Rs~ 2000 17/175” 33mn
137-140 LRI Keck 2002A 3800-10000 Rs~2000 17/175" 33mn
141 LRIS/ Keck 2002B 3800-10000 Rs~2000 1"/175" 33mn
105-135 GMOS Gemini GDDS 5500-9200 Rs~ 630
5 T A ‘ T S T A ‘ T

cfrs 03.0037 (z=0.1744) cfrs 03.0037 (z=0.1744)

[omr] [om]

HE

HB

Edl

Flux (10! erg/s/cm?)
w

Flux (107'7 erg/s/cm?)
[oy)

“ W J (-
\J“ anlw J“ 0\ I J‘\ I | I I J“‘ I )ﬂ‘\)}\\ I
4000

%

ol b b
Flux (1017 erg/s/cm?)
w

—
T T
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w

/ Al
L ‘ L L L L ‘ L L L L L L L ‘ L L ‘ L A L ‘ ‘\ j“ L
5500 6000 6500 7000 5500 6000 6500 7000
Rest—frame Wavelength (&) Rest—frame Wavelength (&)

Figure 3. Example of input spectrum for the CFRS 03.003Figure 4. Example of emission-line fits, done after the contin-
galaxy atz = 0.1744. The solid line shows the observed speaum subtraction for the CFRS 03.0037 galaxy at0.1744.
trum, the blue line the error spectrum (magnified 5 times) and
the red dotted line shows the continuum fitting.

4.1.2. Model templates

The template spectra used to fit the continuum emission of
the galaxy inplatefit were produced using the Bruzual &

pixel (i.e. the error spectrum, see F[§. 3) and to mask out fgharlot [200B) population synthesis motleht wavelengths
gions of the spectra which are unreliable. Failure to do db wpetween 3200 and 9500,’8" the template spectra rely on the
severely &ect the continuum fitting. STELIB stellar spec_tral library| (Le Borgne et|al. 2D03), for

_ which the resolution is about 3 A FWHM.

The software returns a set of new spectra (sampled in ve- The template spectra were chosen in order to repre-

locity space): the continuum spectrum which is the fitted Iirge t, through non-negative linear combinations, the prope
ear combination of the model templates added to the smootli;@(i| of galaxies with any star formation history and metal-
continuum (see Fig[] 3), the flux-continuum spectrum WhiChE

h h th I ) b q RQ:ity. Specifically, the spectra were selected to provided

t eb r?w spe(itrum Vr:'t ht' eb s_tlc:bar g%r_\tmwljlrtr;]su tr_acfe ,It 8verage of SDSS-DR1 galaxies in the plane defined by the
nebufar spectrum WRICN 1S bullt by adding all the EMISSIR-1 - 4540 A preak and the #stellar absorption line strength, which
fits together (see F|gf_| 4), and finally the stellar spectruricivh

. i re good indicators of the star formation history of a galax
is the raw spectrum with the nebular one subtracted (note tﬁa g y g y

this only take into account the lines which are included @ th 1 These template spectra are included in the original modedse
fitting). package.
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(e.g.,[Kadfmann et gl 2003b). The library includes 10 tem-

plate spectra for each of the three metallicites 0.2 Z;, Z, 5 z; i} L{jﬁ“ﬂ R Bl sk PSR FTSINRE
and 25Z,. The spectra correspond to 10 instantaneous-burst - ¢ ‘ H“ Ff&‘ ﬁfi‘?ﬁ‘?ﬁ ] M f‘ ‘ 3
models with ages of 0.005, 0.025, 0.10, 0.29, 0.64, 0.90, 1.4 | [omwrer &) =~ 7] T oot o P
2.5,5,and 11 Gyr. - F 1 5.0 y ]
4.2. Adaptation to non-SDSS spectra and P J 1377 %/,/ ]
measurement of emission lines or [
We have created an interface procedure which facilitates th o & momasl) o ovh (menuely °
analysis of our non-SDSS spectra with tlimtefit routines. AR B e
The input spectra are provided as two FITS files each: one fo[f o*r;‘%ﬁgﬂ{}&%fﬁ\}f ft 1T oE{L}H% RIS
the spectrum itself and another one for the error spectdoen, t = 2 1 e b ? R
output spectra are written into ASCII files and the measure [ou7e? (nux) | 2 [omh5007 (nux) | P
ments are provided in a FITS table. The behaviour of the in-£ =} 1 2 s
terface procedure is controlled by a parameter file whichnis a ; Wb ] ; 10 1
extension of that used in thelatefit code and which con- 7 11
trols the operation of the code. Pl B 1
The result of flux and equivalent-width measurements ofé A é A
the main emission lines is shown in Taple 8 and in Tfple 9. N S ORI

4.2.1. Comparison with manual determination Figure 5. Comparison between oxygen emission lines mea-

sured automatically (usinglatefit) and manually (us-

ing IRAF task splot). Top panels: [@]43727 (left) and

1&@&5007 (right) equivalent widths (in A) given by
a . .

platefit as a function of the manual measurement. Bottom

Itis instructive to compare the performance of the autoorfiti
ting code with manual measurements of line fluxes using st
dard methods. To this end we measured emission lines fro

subsample of the spectra using the tapot in IRAF. This panels: same for the measurements of line fluxes (M"1€rg

subsample is r_n_ade of th_e 31 first reduced spectra, that do nqtcmfz)_ The solid line is thex = y line and the dashed line is
show any specific properties, among the CFRS sub-sample (\%ee
u

Tableﬂ). In this section we will compare these manual res € linear regression.

to the automatically computed ones. We expect to see signif-

icant diferences for the Balmer lines where it ighdiult to

adjust for the contribution of the underlying stellar alptimm

when doing manual fitting. In contrast the measurements for

the forbidden lines should be consistent within the erreitha expected since the underlying absorption is similar to #tat

effects of absorption lines for these is much less. HB, but the emission flux is considerably higher. The bottom
In Figure[$, we compare the automatic (usjrigitefit) panels show the same gomparisoq for the fainter_])@ﬂ584

and manual measurements (using IRAF taskot) of oxygen and [Si]16717 emission lines. The dispersion here is larger but

emission-line equivalent widths (top panels) and fluxest@mo  the measurements are consistent within the errors.

panels). Figurg]5 shows that there is a very good agreementTwo features are based on two blended emission lines each
between manual and automatic measurements for two of eur working resolution: the doubletifSl16717+6731 and
strongest emission lines: [M3727 and [@i]A45007. Almost the line ratio [Ni]16584Ha. In Figure[y, we compare the au-
every point fall on they = xline and we also remark that the ertomatic and manual measurements of these blended features
ror estimates are consistent between the two methods. By cgmws: top panels, fluxes: bottom panels). Figﬂre 7 illussat
paring the bottom to the top panels, we see that the agreésnetie performance oplatefit in deblending these lines. We
good both for equivalent-width or for line-flux measurensent see thaplatefit is able to give good results for the measure-

In Figure |]3 we now compare the automatic and mament of these low-intensity blended emission lines. To lieac
ual measurements of equivalent widths for Balmer emissidmis level of accuracy we had to modify the way the equiva-
lines (top panels) and low-intensity forbidden emissiored lent width was estimated bylatefit, which was optimised
([Nu]26584 and [8]16717, bottom panels). Figu@z 6 showsor higher resolution spectra. We tested various methau$, a
clearly the need to usglatefit in order to have a good esti-found that the best results were obtained when we calculated
mate of the Balmer emission lines. As we see in the top-l¢fie equivalent width taking the continuum from the smoothed
panel, manual measurements significantly underestimate ¢ontinuum spectra and combined this with the emission line
flux in the H3 emission line where underlying stellar absorpflux. This allows us to make use of the line information in athe
tion is normally not negligible in our galaxies. We note howparts of the spectrum to overcome the blending problems and
ever that the dference between manual and automatic meae get a very good agreement between the measurements at
surements for the &l emission line is smaller, which is to bedifferent spectral resolutions as we will see below.
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Table 5. Calculations of the mean and the rms of thadence

between downgraded resolution and original resolution-mea
surements. We give first the absolute values, and then the rel
ative values which are more physically significant in petcen

(rel. columns). We compare these results to the mean of the

EW X (platefit)
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error on the original data (two last columns).

parameter mean rel. rms rel. err rel.

EW([On]A3727) —-0.30A 33% 209A 98%  121A 82%
EW(Ha) +0.51A 05%  332A 90%  195A 9.2%
EW/([Nu]16584) +0.69A 12% 192A 24% 193A 47%
[Nu]16584Ha -0.02 11% 005 23% 005 47%
log([NnJ16584Ha) -0.06dex 82% Q12dex 16% @®0dex 21%

4.2.2. Resolution accuracy

To prepare for the spectral analysis of upcoming deep sarvey
such as VVDS, we have used our medium resolution data to
test the behaviour oflatefit when used on spectra with a
lower resolution. This point will be critical in particuldor

the [Ni] 16584 Hq ratio, as these two lines are blended in low-
resolution spectraRs < 313). The main issue is to determine if
we can use this ratio to perform any spectral classificatee (
Sect.[p) and metallicity estimatf (van Zee df al. 1998; etti

Figure 6. Comparison between equivalent widths (in A) for thg, Pagel[2004). Our sample is approximatively at the spec-
Balmer (top panels) and [[§16584, [S1]16717 (bottom pan- tral resolutionRs = 500, while the resolution of the VVDS

els) emission lines measured automatically (ugihgtefit)
and manually (using IRAF tas&plot). The solid line is the

x = yline and the dashed line is the linear regression.
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is Rs = 250. Thus, we have downgraded the resolution of our
spectra by a factor of two with a gaussian convolution, and we
have rerumplatefit on the new spectra.

Table[b shows the fierence between downgraded resolu-
tion and original resolution measurements for some charact
istic lines. We see that the rms of the relativéelience is low
and strictly less than the error associated on each line.l$e a
remark that there are some systematic shifts (i.e. the medaa v
of the diference is not null) but they are still lower than the er-
ror. Figure[B shows that there is no dependence with the line
intensity. For low resolution spectra, we reach a highezlle¥
accuracy by tiding up the velocity dispersion of all the esitia
lines together, whatever they are forbidden or Balmer lines
This implies the assumption that all broad-line AGNs have
been taken out of the sample before running phatefit
software (see Sedt 6 below for a detailed discussion aheut t
various spectral types of emission-line galaxies).

The [Nu]16584Ha line ratio as measured on the down-
graded spectra is compared to the original measurements in
Fig.[d (see also Tablg 5). It is clear that théelience is small
and consistent with zero within the errors. The logarithm of
this line ratio, which is used for metallicity estimates@has
a weak dependence on the spectral resolution, and thersesatte
lower than the standard error on metallicity calibration9(2
dex).

Figure7. Comparison between blended features computgdppgtometric analysis
from equivalent width (in A, top panels) and from fluxes _
(in 10Y7 erg s* cm 2, bottom panels) automatically (using®.1. Photometric data

platefit) and manually (using IRAF taskplot): the line
sum [Si]216717+6731 (left) and the line ratio [[§16584Ha
(right). The solid line is thex = y line and the dashed line is the

linear regression.

We measured the photometric magnitudes with SExtractor
(Bertin & Arnout$|1996) in theR band using the pre-imaging
data. We used an input file with all the image coordinates of
the galaxies and we computed the photometric magnitudes us-
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Figure 8. Comparison between the equivalent width (in AFigure9. Comparison between the {i\16584Hc line ratio
of [Ou]A3727 (top-left), Hr (top-right), H3 (bottom-left) and calculated with the equivalent widths measured at dowregtad
[Nu] 16584 (bottom-right) measured at downgradegd+£ 250) (Rs = 250) and original Rs = 500) resolutions. The solid line
and original Rs = 500) resolutions. The solid line is the=y is thex = y line and the dashed line is the linear regression.
line and the dashed line is the linear regression.

) ) _ BTC camera on the Cerro Tololo Inter-American Observatory
ing the best radial adjustmeMAG_BEST parameter). We adopt(CT|0) 4m telescopd, band photometry of the NOAO-Cetus

these measurements in place of those from the literatutbdor 5nd SA22 fields have been taken with the CEH12k camera on
CFRS sub-sample to ensure consistency with the CLUST s@he Canada France Hawaii Telescope (CFHT).

sample.
For the CFRS sub-sample, the pre-imaging was performed ) )
in the GunnR band with the VLJFORS1 camera. For the9-2. Spectroscopic magnitudes

CLUST sub-sample, pre-images have been acquired in {je \yant to compute spectroscopic magnitudes, by integratin
BesselR band with the FORS1 camera, except for the J12Q8 4 through a set of filter response curves, in order tehav
field, for which the pre-imaging has been done with thgitormation on the color (we only have photometric magni-
TEK2048 camera on the UH88In telescope in Rikand. FOr y,qeg in theR band), on thek-correction and on the aperture

the LRIS data, we used observations of Abell 963, Abell 221§ rences (j.e. the amount of flux lost because of the limited

Abell 2390 with the CFH12k camera at CFHIT (Czoske 8t ali;¢ o the slits during spectroscopic observations) ofyailax-
P00?) in thel band. For the cluster Clg 13582, we measured joq

photometry on an HST-WFPC image in th606/ band. We used an adaptation of tfd¢1ter_thru routine from

The photometric calibration was performed infféiient o spss DL librarg. For a flux-calibrated spectrum this rou-

ways depending on the field. The J1206 field was already ceHh-e returns a spectroscopic magnitude in Asystem e
brated. The other fields from the CLUST sub-sample were ¢ ). If the spectrum does not cover the full bandwidth ef th

ibrated using a photometric standard star. For thg CFRS sgfi; (borders at 5%), it returns nothing. We computed spec-
sample, the standard star was observed uifardnn-t filter than troscopic magnitudes directly from the observed spectfuin i
the galaxies (Bess@ rather than GunR), preventing us from e s the full bandwidth of the filter, otherwise from thedeb
using it to do the calibration. Fortunately we were able i@ta gt m given by the continuum fitting

advantage of the previously measured magnitudes of the CF SWe used the filter response curve of the FORS1 camera

galaxies in thel band (CFHT FOCAM camera): the Besse CCD + atmosphere) for the following bands: BesgeV, R
R magnitudes of these objects were computed using spec !

. | S 5 d lculated the z6 Rdl. We also have the filter response of the FORS1 camera in
Scopic colors (see € L i ), and we caicu ated the z8n-pe,e GunrRband (used for the pre-imaging of the CFRS fields),
of each image by doing a linear regression.

fthe TEK2048 camera in tHeband (used for the pre-imaging

The photometric magnitudes of the GDDS SUb'Sampﬁ’the J1206 field), of the CFHT FOCAM camera in thieand
were directly taken from the literatur§ (Chen e} [al. 2002): teld), I

band photometry of the NTT Deep field has been taken with thé http://spectro.princeton.edy
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(used for the original CFRS data), and of the BTC camera[li99%:;[Campusano et]fl. 2001; for Abell 23p0: Pelld Ht al3199
theR band and the CFH12k camera in thband (used for the for Cl 2244: Kneib et al., unpublished; for Abell2218: Kneib

photometry of the GDDS sub-sample). Finally we also calcet al.[199p[ Ellis et 3. 2091; for Abell 968: Smith e{ fl. 203
lated the photometry in the, g, r, andi color system of the for Clg 1358|Franx et @|. 19p7). We derived the magnification
SDSS for possible comparisgn (Fukugita €t al. 1996). We haatthe redshift of our background sources with the LENSTOOL
checked that the spectroscopic colors are in good agreensmftware developed bi93). The corrections due to
(i.e. within the error bars) with published photometricarsl  the lensing are usually smak (0.3 mags) compared with the
We can use the information of the continuum SNR fromphotometric errors. For sources very close to the mean ifedsh
Tables[ll an([|2 to have an estimate of the uncertainties of tifehe cluster (for example in J 1206) no correction was &gpli

spectroscopic magnitudes. We use the following formula: The results are provided in Tallp 6. Théand absolute
25 magnitude is given after correction for the foreground aust
Am~ ——SNR*? tinction, thek-correction and the lensingfect. We calculate
In10 the absolute magnitude in any others bands using the given
We find a mean uncertainty ef 0.1 magnitudes. spectroscopic colors.
5.3. Absolute magnitudes 5.5. Color-color diagrams

The absolute magnitudes were computed using photomefficgain some insight into the nature of the galaxy population
magnitudes and th&-correction given from spectroscopicour sample, we start by constructing ther versusu—g color-
magnitudes (see Segt.]5.2). If we want, for example, the aimlor diagram (see Fid. L0). Strateva e} pl. (3001) has shown
solute magnitude in the band Mag(l)) given a photometric that this diagram separates galaxies into early and latestyp
magnitude in th&k band Rag), we use the following formula: We expect to see irregulars with a blue continuum atlowg
andg — r colors, whereas ellipticals, which have a substantial
Mag(l) = d + Rag + ('2%2%— Sga) Balmer break, should have “red’— g andg - r colours. To
ease interpretation we use rest-frame colours throughout.
Figure shows that our galaxy sub-samples are well dis-
tributed within the late-type region showing mainly irrégyor
, , Sc “color” types. The proportion of early-type spirals isehu
that we can alternatively write: less and we have only a few ellipticals. This figure thus in-
_ rest bs dicates that the latest spectral types are more likely tolhe o
Mag(1) = d+ Ispect (RAB B p“) served, as confirmed by the histogram shown in Fify. 11. This

whereRag — ROS_is the aperture dlierence. We remark that thefesult is primarily due to our selection criterion as we bihs

ec . . . . . . .
aperture dferé)nce &pein Table[}) is less thar1.3 mag for our sgmple in favor of er_nlssmn-hr_le gala_X|es. Indeed lptag
a large majority of our sample, which means that the apert@@laxies usually have brighter emission lines than Sb gzsax
coverage is at least 30% of the galaxy total luminosity. Thi they will be in our sample down to very low SNR. In con-
avoids important diskulge efects (se Kewiey et HI. 2005 forirast galaxies of (§pectral) typ_e Sb will only be mcludeab_m
details). The distance modulus is calculated using thectest  S&mMPple when their spectrum is of good SNR. Any possible ef-
mology given by WMAP [Spergel et HI. 2003 = 71 km fect introduced by this bias will have to be taken into acd¢oun
st MpcL, Q4 = 0.73 andQn, = 0.27. The following formula 1N Subsequent analysis.

gives the distance modulus as a function of the redshift We must however remark that neither Fig] 10 nor fig. 11
are accurate enough to determine which galaxy is of a given

spectral type because of the high dispersion oitha values
for each spectral type (e.g. thffect of internal dust on the
colors).

whered is the distance modulugge. and Rgggcare the spec-
troscopic magnitudes computed respectively in rest-frante
in observed-frame so th&f? .~ Sgcis thek-correction. Note

_ C ‘ _1/2
d= 5|09(H0-10pc'(1+z)'j; f(Z) dz’)

wheref(Z) = (1+ Z2)2(1 + QnZ) — QAZ(2 + Z).

The photometric magnitudeR{g and '23 in TabIe|]5) are
not corrected for foreground extinction whereas this isesec 6. Spectral classification
sary for future scientific analysis. We thus take into acc¢tum
foreground dust extinction from the Milky Way by using th
Bchlegel et d1[(1998) dust map% (in Table[§) for computing As we want to focus the scientific analysis on star-forming
the rest-frame colors and the absolute magnitude. galaxies, we have to make thdfdrence between starbursts and
AGNSs which both show emission lines in their spectrum. The
AGN population can be divided into three main types: Seyfert
1, Seyfert 2 and LINERs. The Seyfert 1, also called broad-
For the galaxies in the CLUST sub-sample, we need to corréine AGNSs, can be excluded from our sample by comparing the
for the magnification #ect caused by the gravitational lensingWHM of the Balmer emission lines to the FWHM of the for-
of the cluster. We do this using the most recent mass modelstbadden lines: those galaxies with a significantly higher AWH
the galaxy clusters in this sample (for AC 1{4: Natarajarift éor the Balmer lines are expected to be Seyfert 1. The ratio of

e6.1. Nature of the main ionizing source

5.4. Lensing corrections
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Figure 10. Rest-frame color-color diagram using SDSS paskigure 11.Histogram of the rest-frame—r color. We plot the
bands. The solid line shows the empirical separation ( = number of galaxies per 0.1 bin of thie- r as an indicator of
2.22) between late-type (below the line) and early-type (abothe spectral type. The solid and dotted lines are the same as i
the line) galaxies frorh Strateva e dl. (2p01). The dotteedi Fig.[19.

shows the mean value of thee- r parameter for standard spec-

tra of the Sa, Sb, Sc and Irr spectral types: respectivel§,2.5 ) L i
1.74, 1.29 and 0.7 (Strateva ef [al. 2001). THedent sym- The standard diagnostic diagrams are shown |ng. 12 for

bols indicate star-forming galaxies and AGNs as determ’imedthe [Nu] diagnostic and in Fiﬂ?’ for the [$diagnostic. The

Sect[b (see the description of the symbols in Eb 14) limit between star-forming galaxies and AGNs are given by
e Kewley et a). [2001)£ 0.15dex for the [8] diagnostic in order

to take into account the model uncertainties). The staniiog
galaxies are well separated from AGNs and follow a clear se-
the FWHM of the Balmer lines to that of the forbidden lineguence covering a large range of ionization levels and-colli
is consistent with unity for most of our sample galaxies (me&ional excitation degrees. The classification is obviaestie
of 0.98 with a rms scatter of.08). We found 6 peculiar objects[Nn] and [Si] diagnostics are in agreement, for 37 galaxies: 34
showing Balmer lines significantly broader than forbiddea® are star-forming galaxies and 3 are Seyfert 2.
(FWHMsaimer/ FWH Miorbiggen ~ 2—3). These objects could be
classified as Seyfert 1 galaxies. However, after a caresuiali “ - L
) i N 6.2.2. “Blue” diagnostic diagrams
inspection of individual spectra, we found that the measure
ment of the FWHM of the Balmer lines in these galaxies ias recently pointed bly Lamareille efd. (2004), we can als® u
disrupted by either weak Balmer emission lines or noise fee “blue” emission lines (i.e. [ 13727, [Qu] 15007 and IA)
tures. These objects are thus classified as narrow emis®n-to perform the spectral classification for higher redshéftag-
galaxies. ies (i.e. with no observableddand [Ni] 16584 “red” lines) but
with a lower accuracy. We note that 104 galaxies (73.8% of our
sample) can only be classified with the blue diagnostics. The
blue diagnostic diagrams are shown in Hig. 14 and in [Fip. 15.
Please note that we use theses diagrams without any comrecti
for dust extinction (as calibrated on 2dFGRS data), by tlee us
We still need to separate star-forming galaxies from narrowf equivalent widths instead of fluxes (see S.2.3 below
line AGNs, namely Seyfert 2 and LINERs. Seyfert 2 have We found four objects (LCL0O5045, LCL05065,
a high excitation degree compared to LINERs. The stab€L05109, and LCL05142), very close in thB3 vs.
dard prescription| (Veilleux & Osterbrdgk 1987) makes use @k, classification (four points on top of FiﬂlS), which are
the [Nu] 16584 Ha, [Su] 11671 7+673YHa and [Qu]A5007HB classified as Seyfert 2 according to this diagram. However
line ratios to separate the star-forming galaxies from AGNthis classification is not in agreement with i) the “red” elas
and the [Qu]A15007HgB as an indicator of the ionization levelsification as star-forming galaxy that we derive for one of
to distinguish Seyfert 2 from LINERSs. them (LCLO5 065), ii) with the overall aspect of their spactr

6.2. Diagnostic diagrams

6.2.1. “Red” diagnostics diagrams
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Figure12. Standard diagnostic diagram using th&igure 14.“Blue” diagnostic diagram. The symbols show the
[Nu]16584Ha emission-line ratio. Blue circles identifyresults of the “blue” diagnostic: blue circles for starffong
star-forming galaxies, green squares indicate AGNs ($eyfgalaxies, green squares for AGNs (Seyfert 2), magenta trian
2) and magenta triangles show contradictory cases (see tes for contradictory cases and red stars for unclassified o
for details). The solid line shows the theoretical limitrfio jects. Filled symbols are for objects already classifiechwit
Kewley et a]. [20011). The dashed line is the empirical limi&tandard diagnostic diagrams. The solid line shows therempi
from [Kaufmann et a).|(2008a) for SDSS galaxies. ical calibration from| Lamareille et hl| (2004) and the dakhe

Oj :Ff:
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#
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Figure13. Standard diagnostic
[Si]216717+673YHa emission-line

as in Fig[1p.

ratio.

diagram
Same

0.5

using

lines the associated error domain.

(very faint continuum and high ionization state typical di H
galaxies), or with the low [N]/Ha ratio estimated recently
from NIR spectroscopy for LCLO5 04% (Maier efl pl. 2p05). We
conclude that th&y3 vs. O3 “blue” classification, calibrated
on the 2dFGRS data, may not be valid on its upper part.
For these four objects, we keep only the results from the
[Om]A5007HB vs. [Ou]A3727HgB classification, i.ecandidate
star-forming galaxies (see below).

We found four objects (LCL0O5017, LCL05097,
LCLO5115, and LCL05130) which are classified as Seyfert
2 galaxies but with very high error bars on the diagnostic
diagrams. These objects show noisy spectrdganthdetected
HB emission line (while oxygen lines are detected). Therefore
their classification as Seyfert 2 is not fully secure.

We have a number of objects which fall into the error do-
main on the two “blue” diagrams and are thus unclassified.
After checking their spectra, we decided to keep them in our
sample agandidatestar-forming galaxies, keeping in mind in
the subsequent analysis that their emission-line speatawtal

thge contaminated by a low-luminosity AGN.
legend

We finally find 115 (81.6%) “secure” star-forming galaxies,

7 (5.0%) Seyfert 2, 16 (11.3%) “candidate” star-formingegal

ies, and 3 (2.1%) objects which are still unclassified (heyt
have one or more missing lines). Results are shown in ﬂable 7.
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Figure 15. Another “blue” diagnostic diagram. Same legend dsigure 16. Comparison between the equivalent-widkkais)

in Fig.. and dust-corrected fluxy{axis) ratio of [Qi]A3727 and I
emission lines. The solid line shows thie= x curve and the
dashed line is the fit to the data.

6.2.3. Discussion on dust extinction

Thg “red” diag.nostic _d.iagram makes use of yarious line satig  ~qnclusions

which are all insensitive to the dust extinction becausg the

involve emission lines with similar wavelengths (IN6548, We have defined a sample of 141 emission-line galaxies at in-
[Su]A46717,6731 and Hl in one case, [@]114959,5007 and termediate redshifts ranging from= 0.2 toz = 1.0. We ob-

HpB in the other case). This is not the case for the “blue” diained medium-resolution spectroscopic observationbesd
agnostic diagrams which make use of thef[d8727 and I8 galaxies in the optical range, and associd®daand photome-
emission lines in the same ratio. These diagrams can thenttye The following conclusions can be drawn from this paper:
strongly dfected by the dust extinction.

The dfect of dust is minimized by the use of equivalent— Our sample has been used to test phatefit software
width measurements instead of fluxes. Indeed no correction originally developed by C. Tremonti, and which is designed
for reddening is needed on equivalent width ratios, if we as- to automatically measure spectral features (e.g. emission
sume that the attenuation in the continuum and emissios line lines). We managed to adapt it to our lower resolution and
is the same. To check this assumption, we have derived dustSNR spectra. The comparison with manual measurements
extinction values from the observedfHg Balmer decrement  shows that we get better measurements for those emis-
on the 24 galaxies where it is possible (we use the extinction sion lines where Balmer absorption features are important

law of Seatop 1979, and a theoretical Balmer decremen8@f2  (e.g. Hy, HB and [Q1]43727 emission lines), and that we
from  1989). The B(V) codficients that we found get correct measurements of flux and equivalent widths for

are given in Tablg|7. We then used these results to correct theblended lines (e.g. [N16584 and k& emission lines).
[Ou]A3727HB flux ratio for reddening and we compared it to — We have done as careful a job as possible and are reason-

the same equivalent width ratio. ably sure that thelatefit software can also be used for
Fig. shows the result of this comparison. We see that the future and ongoing large surveys (VVDS, zCOSMOS, etc)
equivalent width ratio is consistent with the dust-coreedtux which are based on low resolution spectroscopy. We verify,

ratio, with the exception of two very high ratios which are un by downgrading the resolution of our spectra, that the flux
derestimated with equivalent widths. The rms of the redglua and equivalent-width measurements at low resolution are
around they = x line is 0.10 dex. We conclude that the “blue”  not altered more than the measurement error. In particular,
diagnostic diagrams are not significantieeted by the dier- the [Nu]16584Ha line ratio is robust to resolution changes.
ential attenuation between {3727 and I8 emission lines. — The platefit software has been used to measure
The low value of the rms of the residuals tells us that anyiposs corrected spectroscopic colors. Our sample of galaxies cov
ble dfect is already included in the error domain of the “blue” ers all the late-type range in a color-color diagram, with a
calibration. maximum for the Irregular and Sc spectral types.
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— Standard and “blue” diagnostic diagrams show a majorigauffmann, G., Heckman, T. M., Tremonti, C., et al. 2003a,
of star-forming galaxies, and some narrow-lines AGNs (i.e. MNRAS, 346, 1055
Seyfert 2 galaxies), covering the whole range of ionizatidtauffmann, G., Heckman, T. M., White, S. D. M., et al. 2003b,
level and collisional excitation degree. Because thdirie MNRAS, 341, 33
gets redshifted out of the optical range at high redshiftsewley, L. J., Heisler, C. A., Dopita, M. A., & Lumsden, S.
~ 70% of our sample must be classified using the “blue” 2001, ApJS, 132, 37
diagnostic diagrams. About 10% of our galaxies still rekewley, L. J., Jansen, R. A., & Geller, M. J. 2005, PASP, 117,
main unclassified because they fall in the uncertainty re-227
gion of these diagrams, we classify them as “candidat&heib, J.-P. 1993, Ph.D. Thesis
star-forming galaxies. Kneib, J.-P., Ellis, R. S., Smail, I., Couch, W. J., & Shasple
R. M. 1996, ApJ, 471, 643
More analysis in terms of chemical abundances and stelfar p&obulnicky, H. A., Willmer, C. N. A., Phillips, A. C., et al.
ulations will be described in subsequent papers. 2003, ApJ, 599, 1006
Kobulnicky, H. A. & Zaritsky, D. 1999, ApJ, 511, 118
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Table 6. Photometric data_CLOS: identification number, see Tablgsg, 2 4]13,@ photometric magnitude in thie band (or
| band for filter 5).filter: the filter used (1: FOR® Gunn, 2: FO Bessel, 3: TEK204®&, 4: BTC R, 5: CFH12kl, 6:
WFPC F606W). ape aperture dierences (the flierence between observed and spectroscopic magnitude givire filter).
IXB: k-corrected magnitude in theband (the sum of the spectroscopic magnitude in rest-frandétee aperture tlierences)A;:
foreground dust extinction in tHeband (rest-frame) (- B)%;,(B— V)35, (V-R)8;, (V-1)%5: foreground-dust- ank-corrected
spectroscopic colorsu( g)gB (g- r)gB, (g- i)235 foreground-dust- ankl-corrected spectroscopic colors with the SDSS filters.

Mag (1): foreground-dust- ankl-corrected absolute magnitude in thieand lens lensing correction if necessary (already applied
to Mag(1)).

LCLO5 Rag  filter ape 1% A U-BY B-V V-RB V-1 w-9% @-n% ©-)% Mag(l)  lens
001 2122 1 -056 2103 004 Q49 017 031 088 031 046 -20.26+0.04 000
002 2111 1 -054 2126 002 101 021 000 -0.01 089 -0.05 -0.07 -2156+0.04 000
003 2047 1 -061 2037 004 120 031 Q16 032 068 022 038 -2093+0.03 000
004 1992 1 -141 1943 004 083 036 028 062 041 069 -2127+0.02 Q00
005 1919 1 -063 1868 004 Q089 Q030 056 Q063 092 -2202+0.01 Q00
006 2114 1 -069 2096 -0.05 114 034 013 026 105 026 037 -1945+0.04 000
007 2015 1 -057 1985 004 094 058 022 040 Q47 065 -20.86+0.02 000
008 2087 1 -061 2071 004 Q30 Q15 032 Q30 041 -1976+0.03 000
009 2022 1 -059 2004 004 Q044 Q16 031 Q034 048 -20.83+0.02 Q00
010 2088 1 -060 2024 004 127 083 038 068 148 Q74 103 -2045+0.03 000
011 2048 1 -1.09 2026 004 121 036 020 038 085 033 049 -2069+0.03 000
012 2095 1 -079 2054 005 393 083 033 061 Q60 091 -1749+0.04 000
013 2114 1 -136 2080 004 206 056 022 042 114 040 061 -1971+004 000
014 2061 1 -134 1958 004 223 094 046 086 169 Q77 120 -2207+0.03 Q00
015 2275 1 -013 2281 005 080 018 007 016 084 007 014 -17.65+0.10 000
016 2107 1 -069 2147 004 051 016 -0.08 004 059 -0.07 -0.05 -1949+0.03 000
017 2101 1 -111 2046 004 Q79 036 063 Q65 096 -20.02+0.04 000
018 2122 1 -081 2101 Q013 Q37 Q14 027 028 039 -1910+005 000
019 2211 1 -065 2300 Q14 -0.03 -0.86 Q27 -0.24 -1693+0.12 Q00
020 2195 1 -053 2153 011 Q45 021 040 086 036 057 -20.72+0.10 000
021 2116 1 -046 2100 013 Q48 023 037 Q23 030 -1971+0.05 000
022 2185 1 -040 2200 008 Q060 Q10 Q04 008 054 001 005 -20.83+0.09 Q00
023 2090 1 -078 2060 011 100 036 Q19 Q035 Q76 029 046 -2158+005 000
024 2172 1 -077 2149 Q05 026 Q12 024 061 Q016 028 -2152+0.09 Q00
025 2073 1 -144 2054 Q015 117 029 015 029 086 022 037 -19.76+0.06 000
026 2163 1 -087 2119 015 136 059 084 Q10 036 -1911+0.08 000
027 2242 1 -085 2237 Q013 113 031 001 Q013 Q16 Q17 -1791+012 Q00
028 1976 1 -082 1955 Q15 183 041 Q17 Q30 146 033 045 -2021+0.02 Q00
029 2113 1 -116 2050 Q10 121 Q050 027 053 096 042 069 -2192+006 000
030 2224 1 -066 2216 008 104 021 009 018 065 015 025 -2069+0.13 000
031 2232 1 -036 2207 014 Q34 013 030 Q29 039 -1823+0.12 000
032 2200 1 Q09 2155 Q07 Q038 029 051 -0.17 060 -2061+006 000
033 2133 1 -019 2091 Q08 156 066 025 043 121 054 Q72 -2006+0.03 000
034 2116 1 -047 2113 008 Q053 024 031 Q73 007 014 -20.04+0.03 000
035 2116 1 -050 2103 009 150 026 Q17 030 080 021 035 -1992+0.03 000
036 2105 1 Q24 2089 010 122 024 011 025 086 031 031 -1926+0.02 000
037 2061 1 -039 1971 008 049 056 Q97 Qo0 103 -2216+0.03 Q00
038 2037 1 -008 2021 Q10 010 029 023 032 -2018+0.02 Q00
039 2045 1 -057 2031 008 124 036 014 027 107 026 038 -20.65+0.02 000
040 2151 1 -049 2159 006 119 018 008 016 053 007 015 -2092+0.04 000
041 2066 1 -275 2013 009 220 060 039 069 182 034 087 -20.09+0.03 000
042 2217 1 -105 2228 Q08 107 018 Q10 021 045 Q07 018 -1915+008 000
043 2249 1 -046 2192 Q09 Q77 056 027 Q57 049 Q78 -19.30+0.09 Q00
044 2044 1 -065 2008 010 148 054 021 041 098 040 061 -20.75+0.02 000
045 2177 1 -043 2134 007 082 010 026 063 050 -0.12 025 -20.82+0.04 000
046 2226 1 -020 2165 004 124 045 021 041 087 036 056 -2134+008 000
047 2342 1 -039 2295 Q07 096 028 027 059 056 Q030 064 -1923+025 000
048 2211 1 -107 2197 Q09 Q97 029 011 029 Q74 026 035 -1902+0.08 000
049 2062 1 -053 2011 010 Q60 030 059 Q56 081 -2027+0.02 000
050 2215 1 -065 2125 005 119 056 037 Q72 086 049 087 -2124+0.09 000
051 2166 1 -056 2174 008 Q032 Q013 026 049 -0.01 013 -1991+005 000
052 2157 1 -014 2177 008 095 036 -0.01 011 058 002 014 -1908+0.07 Q00
053 2093 1 -025 2099 005 128 022 008 016 064 014 021 -2151+0.05 000
054 2088 1 -036 2117 005 117 011 001 005 065 002 005 -2135+0.03 000
055 2023 1 -035 1932 006 Q97 033 064 124 060 093 -2282+0.02 000
056 1989 1 -059 1924 Q08 170 Q78 Q37 Q67 139 064 096 -2160+0.02 Q000
057 1967 1 -019 1882 Q08 Q94 047 081 160 Q75 113 -2246+0.01 Q00
058 2130 1 -096 2186 007 035 -0.34 -0.21 -0.41 -0.49 -0.71 -1909+0.05 000
059 2071 1 -069 2033 009 180 040 022 052 097 028 057 -2050+0.04 000
060 2179 1 -011 2174 008 100 018 018 031 Q74 018 031 -1973+0.07 000
061 2111 1 -015 2067 Q08 Q73 040 029 058 088 021 067 -2080+0.04 000
062 2108 1 -013 2070 Q08 113 052 024 045 100 046 066 -2019+004 000
063 2159 1 -018 2137 008 Q13 033 051 -0.31 043 -1951+0.05 000
064 2056 2 -077 1960 015 190 099 053 098 135 081 131 -2095+0.01 000
065 2188 2 -0.76 2164 021 092 045 -0.10 Q07 046 014 007 -1593+0.03 Q000
066 2342 2 -102 2276 Q013 014 054 056 —-0.06 029 -1919+015 001
067 2248 2 -071 2292 011 160 013 -0.07 -0.15 086 -0.18 -0.27 -1916+0.07 001
068 2295 2 -091 2237 005 113 030 019 050 Q74 015 044 -2051+0.13 003
069 2142 2 -168 2123 Q17 159 042 Q015 027 Q73 031 036 -1912+0.03 000
070 2273 2 -0.06 2173 003 113 036 029 Q78 058 030 Q77 -2153+0.12 006
071 2172 2 -090 2164 Q10 091 019 Q12 023 051 011 023 -20.70+0.03 Q015
072 2199 2 -0.98 2182 Q013 153 038 Q013 025 085 021 034 -1955+0.03 004
073 2059 2 -094 2049 002 Q40 012 028 Q31 043 -2012+0.01 000
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Table 6.continued.

LCLO5 Rag  filter ape 1% A U-BB (B-V)I, V-R% V-8 (u-98% @-n% (@©@-% Mag(l)  lens
074 1921 2 =203 1920 003 053 061 Q13 -0.04 -19.03+0.00 Q00
075 2034 2 -153 2026 003 007 021 Q22 016 -1802+0.01 Q00
076 2015 2 -0.68 2005 002 126 040 013 028 . Q28 043 -2108+0.01 Q00
077 2028 2 -049 2020 002 Q054 022 Q035 186 026 039 -2076+0.01 Q00
078 2092 2 -116 2039 001 116 051 024 046 109 Q040 063 -2193+001 Q27
079 2179 2 -0.93 2132 002 144 060 028 052 116 047 074 -2028+0.02 Q16
080 2119 2 -0.90 2122 002 Q85 022 032 117 018 028 -1999+0.01 Q00
081 2347 2 -0.28 2329 002 Q70 Q27 024 043 Q79 Q17 046 -1823+0.05 Q04
082 2025 2 -097 1955 002 Q085 Q035 064 144 063 096 -2215+001 006
083 2264 2 -040 2281 001 089 Q07 Q05 Q018 033 Q05 Q15 -2030+003 014
084 2226 2 -0.67 2183 002 125 059 023 047 095 Q045 071 -1989+0.04 003
085 2320 2 =072 2302 001 127 Q30 012 023 064 020 032 -2012+0.05 Q09
086 2258 2 -073 2237 002 -2.15 -0.92 Q19 034 092 032 048 -19.36+0.07 004
087 2275 2 -096 2264 002 Q090 063 -0.10 Q09 061 021 041 -1903+004 007
088 2322 2 -0.62 2339 Q00 097 Q10 004 Q09 043 006 011 -1997+0.09 Q00
089 2214 2 -0.70 2187 004 114 041 Q015 Q27 083 024 037 -2070+0.03 Q04
090 2237 2 -0.88 2191 004 107 043 023 044 080 Q30 053 -2068+0.04 Q03
091 2230 2 -087 2177 Q04 . 214 Q05 Q12 Q72 011 Q17 -2166+004 007
092 2253 2 -060 2252 008 132 006 008 024 046 -0.10 005 -1873+0.04 000
093 2215 2 -105 2196 003 120 021 Q14 034 046 Q17 036 -2087+003 010
094 2363 2 -0.30 2360 006 128 023 011 020 048 Q16 027 -1900+0.11 Q05
095 2291 2 -048 2236 008 175 044 030 067 093 Q35 073 -1898+0.07 001
096 2205 2 -100 2173 Q06 117 044 Q018 Q37 080 032 053 -2017+004 008
097 2141 2 =211 2100 003 133 042 020 038 Q73 031 051 -2139+0.03 025
098 2429 2 Q01 2395 005 119 038 020 039 Q71 026 047 -1839+0.12 031
099 2105 3 -091 2119 Q07 088 013 016 Q019 087 Q07 010 -2025+0.02 Q00
100 2136 3 -108 2154 Q07 . Q40 004 Q10 Q078 001 006 -1989+0.03 Q00
101 2095 3 -158 2060 008 Q94 021 Q040 101 035 056 -20.85+0.02 Q00
102 2030 3 -117 1942 Q07 Q084 034 065 152 065 098 -2250+0.01 Q00
103 2043 3 -132 2023 006 Q42 014 028 089 Q22 037 -2196+0.02 Q00
104 2149 3 -1.00 2102 Q07 191 063 021 038 129 041 059 -2104+0.02 Q00
105 2185 5 Q40 2048 001 172 115 063 119 186 103 164 -2313+0.01 Q00
106 2302 5 -0.69 2220 001 069 062 049 108 Q090 048 108 -2140+0.03 Q000
107 2402 5 Q26 2288 Q00 046 085 058 110 109 056 114 -20.84+0.06 Q00
108 2319 5 Q70 2171 001 169 130 069 128 213 115 181 -2176+0.03 Q00
109 2404 5 Q87 2449 000 040 -0.12 013 032 087 -0.73 -055 -1937+0.05 Q00
110 2140 5 Q59 2045 Q00 163 Q77 Q040 Q79 155 064 106 -2365+0.01 Q00
111 2163 4  -0.86 1988 001 160 091 046 086 Q80 124 -2319+0.01 Q000
112 2210 4 Q41 2030 001 Q99 056 108 Q92 148 -2250+0.01 Q000
113 2347 4 Q03 2200 000 085 049 039 083 081 053 099 -2200+0.02 Q00
114 2369 4 Q39 2125 000 138 103 058 109 164 089 146  -2240+0.02 Q00
115 2145 4 -051 1960 001 . 111 052 098 Q92 142 -2320+0.00 Q00
116 2100 4 -049 1930 001 158 102 047 Q90 Q085 131 -2351+0.00 Q00
117 2211 4 -015 2038 001 118 106 058 107 Q96 152 -2222+0.01 Q000
118 2269 4 Q29 2181 001 094 058 034 067 Q54 089 -2079+0.01 Q00
119 2311 4 Q06 2134 001 119 080 045 086 133 Q73 118 -2214+0.01 Q00
120 2376 4 -101 2323 001 Q57 039 023 045 082 028 051 -1979+0.02 Q00
122 2315 5 Q55 2351 001 Q76 Q17 Q09 Q17 Q75 006 Q15 -2006+004 000
123 2322 5 Q23 2325 002 Q74 Q33 Q019 036 084 025 043 -2012+0.04 Q00
124 2241 5 Q13 2251 002 Q75 029 016 030 Q25 040 -2096+0.02 Q00
125 2345 5 -0.18 2279 002 093 Q73 044 085 121 066 111 -2027+0.05 Q00
126 2237 5 Q51 2202 002 085 056 031 060 102 049 080 -2134+0.02 Q000
127 2317 5 -0.27 2293 002 089 044 027 Q055 100 031 060 -2055+0.04 000
128 2278 5 Q41 2266 006 026 050 Q041 066 -1949+0.03 Q00
129 2338 5 -0.27 2322 001 061 041 Q27 055 090 021 050 -2026+0.05 Q00
130 2419 5 Qo4 2414 005 Q44 Q17 043 Q85 059 -1800+0.08 Q00
131 2392 5 -0.02 2441 001 Q050 -0.03 Q06 Q15 067 -0.32 -0.24 -1935+0.07 Q000
132 2378 5 Q11 2366 Q04 Q73 042 026 051 Q036 062 -19.23+0.06 Q000
133 2377 5 Q10 2378 006 Q31 009 Q037 Q85 054 -1838+0.06 Q00
134 2222 5 -0.25 2180 003 . Q65 036 069 . Q062 098 -2103+0.02 Q00
135 2218 5 Q52 2104 001 082 081 054 102 Q97 082 136 -2275+0.02 Q000
136 1982 5 -0.62 1950 001 113 Q72 031 058 126 058 087 -2221+001 142
137 2032 5 -051 2041 Q003 068 027 Q16 031 Q76 022 038 -2020+0.03 153
138 2243 5 Q99 2185 003 064 061 050 110 Q60 121  -1948+0.16 Q67
139 2118 5 -0.37 2163 001 042 Q16 Q07 014 040 Q16 022 -1999+0.01 165
140 2141 5 -0.79 2145 001 085 052 Q19 Q035 098 038 055 -2047+0.03 135
141 2114 5 -0.36 2102 Q003 067 036 026 062 Q036 Q73 -2007+0.01 060
142 2340 6 -045 2211 Q03 Q035 087 021 Q77 046 106 -1931+0.03 033
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Table 7. Spectral classificationCLO5: identification number, see Tablg$]1,2 4hBgandard standard diagnosti@lue “blue”
diagnostic (see text for detailS)ype final spectral typeE(B - V): extinction coéicient computed from H/Hp ratio.

LCLO5 Standard  Blue Type B(- V)
001 SF Star-forming
002 SF Star-forming

003 SF Star-forming
004 SF SF Star-forming .82+ 0.02
005 Sey2 undef  Seyfert 2
006 SF SF Star-forming .06+ 0.04
007 SF SF Star-forming .6+ 0.09
008 SF SF Star-forming .05+ 0.02
009 SF SF Star-forming .01+ 0.04
010 SF SF Star-forming .83+ 0.05
011 SF SF Star-forming .66+ 0.05
012 SF Star-forming
013 SF Star-forming

014 SF Star-forming
015 SF SF Star-forming .02+ 0.04
016 SF undef  Star-forming 019+ 0.01
017 Sey2 Sey2  Seyfert2 @1+ 055
018 undef Star-forming ?
019 SF Star-forming .04+ 0.02
020 SF Star-forming
021 SF SF Star-forming .05+ 0.02
022 SF Star-forming
023 SF Star-forming

024 SF Star-forming

025 undef  Star-forming ?

026 SF Star-forming

027 undef Star-forming ?
028 SF SF Star-forming .p8+ 0.01
029 SF Star-forming

030 SF Star-forming
031 SF undef  Star-forming 25+ 0.03
032 SF Star-forming
033 SF Star-forming .07+ 0.07
034 SF SF Star-forming .00+ 0.03
035 SF Star-forming
036 SF SF Star-forming .D7+0.01
037 undef Star-forming ?
038 SF SF Star-forming .01+ 0.01
039 SF SF Star-forming .04+ 0.02
040 SF Star-forming
041 SF Star-forming

042 SF Star-forming

043 SF Star-forming

044 SF Star-forming

045 undef  Star-forming ?

046 SF Star-forming

047 SF Star-forming

048 undef
049 SF SF Star-forming .85+ 0.02
050 SF Star-forming
051 undef Star-forming ?
052 SF SF Star-forming .00+ 0.01
053 SF Star-forming
054 SF Star-forming

055 SF Star-forming
056 SF SF Star-forming .05+ 0.03
057 SF Star-forming
058 SF Star-forming

059 SF Star-forming

060 SF Star-forming

061 SF Star-forming
062 SF SF Star-forming .P9+ 0.02
063 SF Star-forming
064 Sey2 undef  Seyfert 2 076+ 0.01
065 SF undef  Star-forming 23+ 0.00
066 SF Star-forming
067 SF Star-forming

068 SF Star-forming
069 SF SF Star-forming .04+ 0.03
070 SF Star-forming
071 SF Star-forming

072 SF Star-forming
073 SF SF Star-forming .P7+0.01
074 SF Star-forming .09+ 0.00
075 SF Star-forming .03+ 0.02
076 SF SF Star-forming .85+ 0.02
077 SF SF Star-forming .06+ 0.01
078 SF Star-forming
079 SF Star-forming

080 SF SF Star-forming

081 SF Star-forming
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Table 7. continued

LCLO5 Standard Blue Type B(- V)
082 undef
083 SF Star-forming
084 SF undef  Star-forming 036+ 0.04
085 undef Star-forming ?
086 SF Star-forming

087 SF Star-forming

088 undef  Star-forming ?

089 undef Star-forming ?

090 undef Star-forming ?

091 SF Star-forming

092 undef  Star-forming ?

093 SF Star-forming

094 undef

095 SF Star-forming

096 SF Star-forming

097 Sey2 Seyfert 2

098 SF Star-forming

099 SF Star-forming

100 SF Star-forming

101 SF Star-forming

102 SF Star-forming

103 SF Star-forming

104 SF Star-forming

105 undef Star-forming ?

106 SF Star-forming

107 SF Star-forming

108 SF Star-forming

109 undef Star-forming ?

110 SF Star-forming

111 undef  Star-forming ?

112 SF Star-forming

113 SF Star-forming

114 SF Star-forming

115 Sey2 Seyfert 2

116 SF Star-forming

117 SF Star-forming

118 SF Star-forming

119 SF Star-forming

120 SF Star-forming

122 SF Star-forming

123 SF Star-forming

124 SF Star-forming

125 SF Star-forming

126 SF Star-forming

127 SF Star-forming

128 SF Star-forming

129 SF Star-forming

130 Sey2 Seyfert 2

131 SF Star-forming

132 SF Star-forming
133 SF SF Star-forming 07+ 0.04
134 SF Star-forming
135 SF Star-forming

136 SF Star-forming

137 SF Star-forming

138 SF Star-forming

139 Sey2 Seyfert 2

140 undef  Star-forming ?
141 SF undef  Star-forming 146+ 0.21

142 undef  Star-forming ? 0.25+ 0.04
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Table 8. Measurements of forbidden emission lines. Fluxes are gimef(HB) units, associated errors [ f(HB)] units.
Equivalent widths are given in A.

[On]A3727 [Qu]14959 [Qu]A5007 [Nu]16584 [S]A167176731
LCLO5 flux EW flux EW flux EW flux EW flux EW
001 203+ 1.0 -236+17 032+0.7 -26+11 031+0.7 -27+11
002 Q79+ 04 -124+11 -03+14 025+ 0.5 -31+12
003 287+11 -50.0+0.8 059+ 0.8 -89+06 186+ 0.9 -290+0.7
004 249+ 1.6 -205+10 -0.7+13 016+1.2 -1.0+09 091+29 -69+16 150+ 28 -133+20
005 170+ 14 -3.8+0.6 025+14 -0.2+04 586+ 1.6 -55+0.3 286+34 -3.0+05 330+ 3.0 -3.9+0.7
006 328+ 1.6 -285+17 066+ 1.0 -53+12 220+1.3 -176+13 -13+27 101+37 -143+68
007 373+15 -7.2+09 048+ 13 -0.6+0.7 280+ 27 -44+14 163+28 -29+16
008 391+18 -363+13 055+ 1.1 -4.7+09 119+12 -104+10 056+ 1.6 -6.7+17 096+ 3.7 -113+4.2
009 213+1.2 -157+10 021+08 -11+07 050+ 0.8 -25+0.6 084+15 -65+17 148+29 -124+27
010 210+ 1.4 -174+20 -02+15 077+11 -3.0+11 270+28 -101+21 160+ 3.1 -6.1+20
011 600+ 1.0 -348+09 062+1.0 -2.8+0.8 163+ 10 -75+0.8 084+20 -52+21 224+47 -146+45
012 ... -040+12 11+11 085+13 -22+11 024+12 -07+12 281+ 34 -76+25
013 292+ 0.9 -182+17 024+0.8 -11+16 044+ 0.7 -20+12
014 109+ 0.8 -107+15 029+ 0.8 -1.2+0.8 028+ 0.7 -1.2+0.7
015 282+ 1.4 -304+22 103+1.1 -9.6+17 334+13 -313+18 037+18 -6.0+ 4.5
016 249+ 1.1 -659+0.8 169+ 1.1 -473+11 509+12 -1470+09 -6.8+29 .. —269+87
017 755+ 15 -52+21 314+11 -1.0+08 -184+11 06+11 1256+ 5.0 -44+34
018 509+ 0.9 -497+18 081+0.7 -57+12 294+ 0.7 -208+1.1
019 078+ 1.1 -129+17 243+1.2 -401+16 082+30 -223+6.3
020 291+ 0.6 -276+27 027+0.8 -20+25 112+ 0.6 -82+22
021 333+14 -505+1.1 059+ 1.2 -80+11 178+11 -250+10 064+29 -140+35
022 288+ 0.6 -486+ 1.1 058+ 0.8 -100+21 171+ 0.7 -289+17
023 225+11 -317+10 031+11 -38+11 096+1.1 -115+11
024 242+ 0.8 -660+17 040+ 0.9 -9.0+22 169+ 1.1 -406+37
025 635+ 1.6 -347+19 082+ 09 -45+13 351+1.0 -193+13
026 309+1.2 -477+20 089+ 0.8 -129+13 268+ 0.9 -402+14
027 209+ 1.2 -518+4.6 114+ 0.8 -230+28 405+ 10 -840+ 27
028 377+ 23 -304+0.7 038+ 1.0 -24+03 100+ 15 -65+04 102+21 -9.6+0.8 115+ 28 -108+11
029 367+1.1 -219=+21 043+13 -18+18 136+ 10 -5.6+1.8
030 240+ 0.5 -328+27 069+ 0.6 -95+53 090+ 0.6 -120+4.2
031 331+15 -502+ 26 152+ 1.0 -198+17 458+ 11 -592+16 -21+37 057+25 -102+5.3
032 227+11 -208+13 05+16 047+13 -33+18
033 a+07 058+ 0.9 -1.3+0.8 223+15 -6.3+1.1 020+1.8 -0.6+16
034 416+1.3 -458+11 070+ 1.0 -5.8+0.8 188+ 11 -163+08 -4.4+34
035 254+1.2 -310+11 025+ 0.8 -28+0.8 058+ 0.9 -6.5+0.9
036 478+ 15 -50.0+ 0.6 069+0.8 -85+05 219+ 0.9 -276+0.5 072+20 -115+13 093+19 -178+14
037 354+ 1.0 -226+0.9 197+1.0 -72+05 6.01+1.2 -221+05
038 420+ 1.6 -375+05 051+09 -4.9+04 171+ 10 -165+04 038+17 -59+10 117+38 -180+23
039 238+ 1.1 -263+09 016+ 09 -11+06 082+1.0 -5.6+ 0.6 078+21 -91+16 153+26 -184+30
040 241+ 0.7 -543+12 011+ 06 -26+17 126+0.8 -307+16
041 245+ 1.0 -1226+111 028+0.7 -41+26 134+ 0.7 -184+23
042 268+ 0.9 -555+1.8 070+0.8 -165+21 234+ 0.9 -541+24
043 218+ 0.9 —247+22 015+ 0.8 -11+15 043+ 0.7 -33+14
044 149+ 0.9 -9.6+0.7 009+ 0.8 -04+05 047+0.7 -21+05
045 178+ 1.0 -839+10 185+14 -1128+ 2.0 541+13 -3433+16
046 136+ 0.6 -301+13 -10+15 075+1.2 -122+25
047 334+1.0 -542+ 33 060+ 1.6 -98+56 204+12 -338+4.6
048 19125+ 1.2 -447+32 2049+1.0 -44+28 10059+ 1.0 -219+28
049 149+ 1.3 -130+09 -0.2+05 033+1.0 -1.9+05 212+18 -135+08 202+31 -129+18
050 187+ 0.8 -66.6+2.1 027+0.8 -83+22 145+11 -430+ 3.5
051 225+ 1.0 -798+11 115+1.2 -488+ 1.7 349+ 11 -1471+13
052 211+1.2 -720+1.1 108+ 1.0 -369+14 325+12 -1115+10 105+ 27 -721+56
053 244+ 0.7 -430+08 -0.16+0.7 26+08 124+0.8 -197+14
054 245+ 1.0 -353+07 02+0.8 126+ 16 -191+14
055 159+12 -145+0.7 043+ 17 -22+06 -0.60+14 30+0.6
056 100+ 14 -6.3+0.8 016+ 1.0 -05+04 129+ 34 -47+12
057 181+ 1.0 -8.0+ 05 -0.1+0.2 125+ 0.9 -23+0.2
058 324+11 -635+1.0 118+ 0.7 -384+13 349+11 -1138+15
059 265+ 1.2 -306+11 033+1.0 -29+09 077+0.9 -7.1+09
060 344+ 11 -329+14 057+0.8 -50+11 156+ 0.8 -138+13
061 281+11 -336+10 025+0.8 -20+06 073+0.8 -6.0+0.6
062 173+ 12 -281+09 01+09 036+ 0.8 -4.1+05 116+27 -173+20 060+35 -101+29
063 298+ 1.0 -353+11 154+ 0.8 -166+09
064 265+ 1.7 -374+09 136+1.1 -93+03 449+ 14 -302+0.3 424+15 -241+03 391+ 3.0 -222+06
065 141+ 26 -658+ 17 187+1.2 -1041+0.9 6.02+17 -3390+11 -12+11 019+11 -144+11
066 263+ 0.9 -391+22 082+ 0.6 -185+25 208+ 0.7 -484+ 2.6
067 359+ 1.3 -443+28 022+0.8 -23+17 129+ 10 -128+27
068 609+ 0.8 -290+28 130+ 0.6 -52+28 218+ 0.6 -85+22
069 359+1.8 -535+ 26 042+0.9 -46+11 197+1.0 -219+11 036+ 1.1 -6.5+25 107+14 -214+26
070 151+ 05 -380+10 007+ 0.6 -16+11 053+ 0.5 -114+09
071 416+ 1.3 -585+1.0 104+1.2 -146+10 097+ 0.8 -137+0.8
072 244+ 1.3 -346+20 020+ 0.7 -24+12 077+0.8 -9.6+1.2
073 190+ 1.3 -243+06 013+1.0 -1.2+04 033+1.3 -32+0.7 147+27 -240+15 190+ 38 -369+27
074 122+11 -56.8+0.3 372+ 16 -1753+05 018+0.9 -133+038 073+19 -553+11
075 089+11 -6.6+05 207+13 -154+0.5 -0.20+16 24+12 079+ 2.6 -91+16
076 204+ 1.1 -121+03 018+1.0 -0.7+0.3 039+ 0.9 -1.6+0.2 102+ 20 -7.0+0.8 098+ 3.6 -83+17
077 157+ 12 -9.0+0.3 010+ 1.0 -04+0.2 031+1.0 -1.3+0.2 133+1.9 -9.0+ 0.6 110+ 28 -86+12
078 185+ 1.0 -165+1.0 -07+13 082+1.8 -47+13
079 232+1.0 -203+15 013+0.9 -07+11 058+ 0.9 -30+11

080 224410  -373+11  030:08  -38+08 114+08  -144+08 051422 -116+41  042+33 -126+81
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Table 8.continued.

[On]A3727 [Qu] 14959 [Qu]A5007 [Nu]16584 [S]A167176731
LCLO5 flux EW flux EW flux EW flux EW flux EW
081 219+ 11 -296+27 041+09 -51+32 138+ 11 -180+31
082 -2.03+0.7 -89+0.6 -0.39+0.7 -0.8+03 -057+0.7 -12+03
083 360+ 0.7 -76.8+0.9 107+ 0.6 -249+11 308+1.2 -716+20
084 513+14 -460+ 14 100+11 -65+10 234+12 -148+10 181+15 -159+38
085 547+ 04 -500+1.8 098+ 0.4 -83+27 347+ 05 -293+30
086 267+ 0.8 -462+23 051+ 0.6 -57+14 190+ 0.7 -207+14
087 236+ 0.9 -504+20 070+0.7 -193+25 162+0.8 -362+20
088 250+ 0.8 -546+ 17 164+ 0.9 -419+23 526+13 -1288+4.0
089 668+ 1.4 -223+11 152+1.9 -39+13 229+1.8 -59+13
090 604+ 1.4 -410+13 119+1.9 -6.3+16 483+ 17 -271+18
091 195+ 0.7 -213+08 069+ 1.0 -6.2+17 119+ 13 -114+17
092 292+11 -678+10 115+ 0.9 -333+10 335+11 -981+11
093 291+ 0.6 -586+14 069+ 0.6 -145+16 170+ 0.6 -365+1.6
094 -1257+1.1 -446+25 -132+13 -49+41 -1126+19 -406+45
095 112+ 0.7 -288+16 018+ 05 -34+10 063+ 0.5 -116+09
096 495+ 1.4 -329+15 -03+11 154+ 0.9 -87+11
097 1985+ 1.6 -193+15 -054+20 05+21 1834+ 2.1 -172+23
098 420+ 1.3 -310+29 196+1.8 -150+4.7 179+18 -128+4.9
099 229+ 1.0 -215+10 024+08 -16+0.6 066+ 0.8 -45+0.6
100 280+ 1.0 -383+11 050+ 0.7 -5.8+0.8 151+ 0.8 -173+08
101 470+ 1.3 -215+14 024+10 -0.7+09 125+1.0 -36+09
102 303+ 0.8 -165+0.8 0.08+0.7 -02+03 032+ 0.7 -0.8+0.3
103 365+ 1.2 -287+0.8 042+ 1.6 -26+10 115+11 -7.1+08
104 164+ 1.0 -188+14 -0.1+0.8 041+ 1.4 -25+13
105 337+ 04 -110+05 068+ 0.8 -0.8+0.4 192+ 0.8 -21+04
106 291+ 04 -831+29 057+0.8 -122+4.7 292+ 0.7 -608+4.4
107 415+ 0.7 -683+28 066+ 1.1 -53+29 198+ 2.0 -138+5.2
108 194+ 05 -83+12 -113x11 12+08 122+ 13 -13+10
109 138+ 0.3 -1172+09 247+12 -3093+84 617+1.4 -6240+6.2
110 Q76+ 0.1 -39+02 -0.14+09 04+11 213+11 -73+17
111 559+ 15 -159+0.5 044+10 -05+03 093+17 -11+03
112 106+ 1.0 -6.6+0.3 -02+02 035+ 0.9 -09+0.1
113 191+0.3 -288+0.7 025+11 -26+26 201+1.2 -180+29
114 126+ 0.5 -104+05 -0.1+05 106+ 0.9 -3.7+05
115 424+ 15 -3.0+0.8 471+20 -1.0+0.3 576+ 1.7 -1.2+0.3
116 Q99+ 0.9 -20+05 -0.17+09 01+0.2 102+0.8 -0.7+0.2
117 052+ 0.9 -81+05 -02+03 -01+03
118 Q73+1.2 -89+05 022+ 1.3 -17+04
119 129+ 0.7 -177+05 024+19 -1.7+0.8 046+ 15 -3.4+08
120 313+11 -440+21 108+ 1.0 -133+21 262+14 -303+3.2
121 158+ 0.8 -437+25 023+18 -23+25 078+18 -6.9+26
122 227+ 0.3 -416+ 0.6 061+0.5 -103+17 239+ 0.6 -405+14
123 213+ 0.7 -574+14 080+ 0.8 -156+ 17 166+ 1.8 -326+29
124 202+ 0.6 -464+05 037+13 -72+13 085+ 1.6 -167+14
125 274+ 1.1 -253+31 092+12 -46+29
126 059+ 0.9 -59+04 015+1.2 -1.0+04 038+ 2.6 -25+07
127 329+ 0.7 -320+13 073+ 16 -56+34 110+ 20 -84+32
128 300+ 20 -371+09 046+ 13 -4.6+0.7 125+ 14 -124+06
129 266+ 0.6 -475+24 104+ 1.4 -122+6.2 248+1.8 -306+6.2
130 1385+ 2.0 -183+35 1127+ 1.6 -9.0+17
131 229+ 0.6 -923+15 063+ 2.6 -328+9.2 306+17 -1408+ 74
132 377+ 0.6 -477+21 113+ 0.6 -117+21 330+ 0.6 -335+18
133 214+1.8 -437+33 086+ 1.1 -194+27 265+ 1.4 -597+25 -1.2+58 -11+91
134 208+ 0.8 -192+09 024+09 -15+0.8 095+ 0.8 -6.0+ 0.6
135 Q99+ 0.4 -215+0.3 061+14 -89+09 116+ 1.6 -177+0.9
136 Q77+1.2 -111+16 013+11 -08+10
137 202+ 1.0 -180+05 -04+0.8 03+0.8
138 281+ 0.7 -298+17 047+09 -31+16 117+ 10 -7.3+29
139 270+ 0.6 -739+11 066+ 0.9 -247+32 295+18 -1596+6.3
140 286+ 0.5 -601+26 074+0.8 -101+31 312+ 15 -40.7+ 4.6
141 1024+ 0.5 -348+18 069+0.2 -21+11 219+ 0.3 -74+11 198+ 0.7 -57+27 135+ 27 -6.7+ 147
142 082+ 0.8 -199+32 180+1.1 -545+49 582+13 -1847+52

143 140+ 0.8 -93+19 176+ 0.8 -108+16 -0.32+ 09 20+31
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Table 9. Measurements of Balmer emission lines. Fluxes are givdifhtg) units, associated errors if f (HB)] units, HB flux

and associated error are given im10erg s* cm 2 unit. Equivalent widths are given in A, ttebscolumn gives the equivalent
width in absorption.

Ha HB Hy Hé
LCLO5 flux EW abs flux EW abs flux EW abs flux EW abs
001 00 573+0.8 -81+13 37 025+ 0.9 -20+13 26 051+ 0.9 -37+12 43
002 (0] 1179+ 1.7 -109+ 17 16 025+ 04 -32+09 28 012+0.3 -14+08 44
003 00 1927+0.8 -150+0.7 46 042+0.9 -5.6+0.7 37 032+0.8 -39+06 44
004 408+ 22 -298+15 23 6.97+0.5 -6.7+ 0.6 37 059+ 0.9 -35+05 28 052+ 1.0 -29+05 48
005 118+ 1.6 -1.2+04 10 384+05 -09+0.2 17 091+0.9 -1.1+0.2 01 040+ 0.9 -06+03 06
006 305+ 1.8 -399+25 31 536+ 0.6 -80+11 17 042+0.9 -3.0+10 32 044+0.9 -33+10 25
007 911+ 22 -140+13 33 232+0.6 -1.3+05 23 019+ 0.9 -0.3+05 15 102+ 1.0 -1.4+05 34
008 302+1.8 -362+15 28 802+ 0.5 -88+0.8 19 032+ 0.9 -25+0.7 20 024+0.8 -1.8+0.7 35
009 290+ 23 -224+19 27 863+0.8 -49+0.6 36 067+0.9 -32+11 23 0.18+0.8 -09+06 46
010 714+ 35 -268+18 14 339+ 05 -39+0.8 25 027+0.9 -1.2+10 18 057+ 0.9 -28+10 26
011 594+ 2.6 -361+20 5.9 376+ 05 -45+10 4.0 070+ 0.9 -27+07 29 061+0.9 -23+07 39
012 277+1.3 -7.7+£10 21 167+04 -27+10 31 -01+13 29 133+13 -41+16 32
013 00 167+0.5 -44+14 35 049+0.8 -22+14 22 . 44
014 0 274+ 05 -43+0.8 41 025+ 0.7 -1.2+0.8 41 016+ 0.7 -08+09 49
015 327+21 -519+4.0 30 239+0.3 -9.0+14 37 031+0.9 -23+12 4.2 035+ 0.9 -27+12 58
016 355+ 23 -1814+27 5.2 1510+ 0.3 -271+10 40 051+10 -116+07 22 029+ 0.9 -6.0+06 36
017 561+1.9 -1.8+12 15 016+0.3 -03+0.7 29 -091+09 04+09 12 174+0.9 -07+09 28
018 (0] 465+0.8 -72+14 31 054+ 0.6 -36+10 37 063+ 0.6 -42+11 53
019 301+20 -801+4.2 5.6 577+0.3 -171+15 19 Q0 Q0
020 (00] 328+1.2 -7.6+38 33 051+0.7 -36+27 34 016+ 0.7 -11+25 40
021 338+ 25 -708+29 6.8 1315+ 06 -131+0.8 35 046+ 0.9 -5.6+0.8 41 014+ 0.9 -15+0.7 58
022 (0] 884+0.9 -187+25 12 041+ 05 -6.4+10 37 019+ 04 -26+09 37
023 (0] 1071+ 06 -121+0.8 43 028+0.8 -3.0+0.7 36 025+0.8 -24+07 36
024 (00] 1046+ 0.7 -231+23 5.4 042+ 0.6 -84+16 21 022+ 0.6 -43+13 40
025 (00] 318+ 0.6 -55+12 23 027+0.8 -13+11 31 03+10 61
026 00 731+ 0.6 -149+ 15 28 040+0.8 -51+13 34 026+ 0.8 -31+12 43
027 00 407+05 -199+29 39 052+ 0.9 -93+26 16 029+0.8 -50+25 50
028 392+22 -36.6+0.8 14 1634+ 06 -6.3+0.3 28 042+0.9 -28+0.3 25 026+ 0.9 -1.6+03 37
029 (00] 232+0.7 -40+18 22 0.81+0.8 -33+13 23 0.18+0.8 -07+14 36
030 0 372+14 -157+6.9 22 029+ 0.4 -31+22 28 010+0.3 -11+21 39
031 379+21 -66.0+3.9 33 463+04 -130+ 1.6 28 050+ 0.9 -58+14 25 019+ 0.9 -21+14 45
032 00 507+05 -73+10 40 038+ 1.0 -27+14 30 028+0.8 -1.8+10 42
033 832+1.8 -230+11 12 221+05 -23+07 22 040+ 19 -1.0+16 0.6 25
034 320+ 34 -488+ 39 32 810+ 0.5 -88+0.7 36 043+0.9 -32+07 55 023+0.8 -15+06 51
035 0 9.05+ 0.6 -108+ 1.2 37 048+0.8 -45+10 36 029+0.7 -24+07 46
036 387+19 -503+11 13 2379+0.8 -121+0.6 09 044+0.7 -48+0.3 16 024+ 0.6 -24+03 24
037 00 6.15+ 0.6 -37+05 31 069+0.8 -28+05 22 073+ 0.9 -29+05 40
038 290+ 1.8 -418+10 38 2542+ 0.8 -9.6+0.4 27 045+ 0.8 -3.8+0.3 27 027+0.8 -21+03 35
039 334+ 20 -382+18 38 1041+ 06 -6.7+0.8 36 0.60+ 0.9 -39+05 36 047+0.8 -28+05 53
040 00 1337+09 -228+19 34 034+ 0.6 -69+11 35 014+ 05 -24+09 38
041 (0] 222+04 -147+32 44  -020+0.7 31+29 48 03+26 29
042 00 438+0.3 -271+26 24 028+ 1.0 -6.9+31 33 016+1.2 -30+£35 27
043 0 195+ 04 -80+19 40 053+0.8 -41+17 31 022+0.8 -16+16 46
044 0 6.36+0.7 -43+0.6 37 027+18 -1.1+0.8 24 072+ 0.8 -31+05 42
045 00 2877+ 0.5 -582+12 34 041+10 -213+12 32 021+09 -9.7+11 14
046 (0] 828+0.7 -158+ 1.6 29 021+ 05 -34+10 29 011+ 04 -1.7+10 46
047 (0] 198+0.3 -169+35 11 040+0.8 -59+29 22 0.09+0.8 -1.4+30 46
048 0 0.04+0.4 30 1382+ 0.9 -23+22 34 925+ 0.9 -17+23 56
049 527+ 2.0 -336+0.8 24 737+04 -5.6+0.5 32 042+0.9 -25+05 30 0.28+0.8 -1.7+05 37
050 (0] 943+ 0.6 -301+27 21 032+ 0.6 -93+16 22 015+ 0.7 -41+21 40
051 (0] 1697+ 04 -412+13 37 044+09 -151+11 28 025+1.0 -7.7+11 22
052 320+ 3.3 -2068+5.0 72 2231+ 05 -34.0+ 10 0.6 043+08 -138+12 -03 023+0.7 -69+08 23
053 (00] 1946+1.2 -163+ 1.0 4.4 039+ 0.5 -52+0.6 4.9 0.34+0.8 -44+13 19
054 (00] 1457+ 0.7 -138+0.9 48 047+0.7 -49+04 4.9 024+0.8 -24+08 47
055 00 1426+ 09 -5.0+0.3 33 013+0.8 -0.8+0.6 43 017+0.8 -09+04 39
056 469+ 3.6 -16.7+ 1.0 16 801+0.7 -33+04 33 045+ 0.9 -1.7+05 23 027+0.8 -1.1+04 38
057 (00] 816+0.8 -1.8+0.3 27 074+ 10 -1.7+0.3 15 074+ 0.9 -1.8+03 28
058 0 1670+ 0.7 -339+33 41 051+0.8 -9.1+09 37 031+0.7 -49+07 47
059 0 1012+ 0.8 -9.1+0.8 45 051+0.9 -4.4+0.8 53 047+0.8 -39+07 59
060 00 540+ 0.6 -89+12 43 066+ 1.6 -47+16 46 066+ 1.7 -45+22 33
061 (0] 958+ 0.6 -8.0+0.6 43 020+ 15 -1.5+09 44 -059+14 43+12 38
062 392+33 -586+20 14 1373+ 06 -113+0.6 23 026+ 23 -28+11 28 013+0.7 -1.4+05 42
063 (00] 7.79+0.6 -104+ 1.0 6.2 026+ 22 -25+19 24 0.09+ 0.5 -08+06 33
064 659+ 1.9 -37.0+0.3 17 7.35+£0.3 -6.8+0.3 20 0.38+0.9 -33+04 13 031+1.0 -3.0+04 18
065 370+ 1.4 -2846+1.1 42 2106+0.3 -520+0.7 -38 047+11 -221+09 -28 020+1.2 -83+08 09
066 00 189+0.3 -249+43 6.5 127+09 -230+31 26 11+31 12
067 (0] 225+ 04 -104+20 34 -032+19 26+34 24 047+1.0 -39+20 61
068 (0] 056+ 0.4 -42+40 29 107+ 05 -39+17 57 -012+04 04+17 44
069 334+17 -600+27 45 319+0.3 -116+12 01 029+0.9 -34+13 38 022+09 -29+15 21
070 (0] 852+ 0.6 -229+19 52 031+ 04 -57+0.9 42 021+04 -41+£07 46
071 00 519+0.3 -135+0.9 42 044+0.8 -54+0.7 24 032+1.0 -34+£07 36
072 (00] 329+ 04 -112+14 31 046+ 0.9 -51+14 33 017+0.9 -18+14 38
073 385+ 2.6 -629+14 5.4 7.95+0.2 -92+04 44 050+ 0.8 -46+0.3 45 034+0.8 -29+03 52
074 317+1.7 -2343+0.7 13 5684+ 0.4 -455+0.3 -2.8 042+08 -158+03 01 025+0.8 -81+0.3 15
075 295+ 15 -344+0.9 43 491+0.2 -74+05 38 043+0.9 -29+04 39 026+ 1.0 -15+04 57
076 526+ 3.4 -352+10 19 6.35+0.3 -39+0.2 43 031+0.9 -1.2+0.2 41 027+0.8 -09+02 58
077 341+21 -225+05 29 723+0.3 -42+0.3 35 039+ 0.8 -15+0.2 40 031+0.8 -11+02 49
078 0 350+0.3 -5.4+0.6 4.4 0.26+ 0.6 -15+05 37 024+ 0.6 -1.3+05 53

079 03] 158+0.3 -54+11 38 054+ 0.8 —3:1 + 1:0 40 021+0.7 -12+10 48
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Table 9. continued.

Ha HB Hy Hs
LCLO5 flux EW abs flux EW abs flux EW abs flux EW abs
080 185+ 1.8 -417+32 -01 6.46+ 0.4 -129+09 33 039+ 0.8 -4.7+0.8 41 023+0.7 -27+07 44
081 (04] 135+0.2 -126+25 22 046+ 1.0 -55+27 57 -0.27+0.8 31+23 50
082 (04] -2.66+0.5 21+05 18 -0.12+0.7 -0.3+05 15 -0.32+0.7 -0.8+0.5 30
083 (00] 480+0.3 -234+17 85 044+ 0.5 -85+0.8 36 028+04 -49+0.6 4.2
084 427+ 19 -378+17 12 142+0.2 -6.0+ 0.9 14 046+ 1.0 -27+0.9 36 034+10 -20+09 44
085 00 084+04 -8.6+57 -16 009+ 0.5 -0.6+23 31 063+ 05 -40+19 39
086 (04] 170+0.3 -102+18 52 052+ 0.7 -53+16 41 044+0.7 -41+15 45
087 (04] 218+0.2 -215+27 70 0.68+ 0.9 -137+23 -0.1 -0.11+038 18+1.9 30
088 00 240+ 0.2 -281+27 35 041+ 0.7 -72+13 34 028+ 05 -48+12 47
089 00 0.89+0.2 -26+0.7 32 069+ 0.8 -1.9+0.7 26 073+0.8 -20+07 22
090 00 116+0.1 -5.2+0.9 31 097+1.0 -5.2+0.8 5.2 011+09 -06+0.8 46
091 (04] 340+04 -89+12 39 025+1.0 -21+11 40 030+ 0.7 -24+09 39
092 (04] 593+ 0.2 -26.6+10 23 039+ 0.8 -88+0.8 53 032+0.7 -6.0+0.7 52
093 00 425+04 -198+23 34 023+ 0.4 -41+11 4.7 017+04 -27+10 44
094 00 -040+02 38+30 18 -011+09 -0.3+24 24  -0.43+09 -12+21 34
095 00 315+03 -206+19 36 028+ 0.8 -5.0+ 16 42 -03+14 46
096 (04] 126+0.2 -54+11 29 081+11 -40+12 6.0 109+1.3 -51+13 35
097 (04] 015+0.1 -08+11 16 322+14 -26+13 19 365+ 1.1 -28+11 28
098 0 055+ 0.2 -6.7+25 30 027+0.9 -1.8+26 65 017+08 -1.0+21 59
099 00 452+04 -6.8+0.8 41 032+1.0 -23+09 30 027+0.8 -17+12 32
100 (04] 462+04 -116+11 21 049+ 0.9 -55+12 25 -06+13 4.7
101 (04] 116+0.3 -28+0.8 50 084+1.0 -26+11 12 047+0.8 -12+08 45
102 (04] 282+ 04 -23+04 29 033+0.7 -09+04 22 029+ 0.7 -09+05 28
103 00 481+04 -6.0+ 0.6 39 083+ 0.9 -45+0.6 4.6 046+ 0.9 -25+06 41
104 00 286+ 0.3 -6.0+ 0.8 39 044+1.7 -3.0+14 33 041+09 -28+10 32
105 (00] 110+ 04 -11+05 29 083+0.4 -14+03 19 108+ 0.3 -19+03 30
106 (04] 198+ 0.5 -203+56 57 031+ 0.6 -71+40 17 013+0.3 -35+31 4.0
107 00 096+ 0.2 -89+ 30 38 037+ 05 -4.3+20 37 027+04 -32+19 33
108 00 0.39+0.2 -11+0.8 24 129+ 0.8 -21+0.8 5.0 46
109 00 1425+05 -1138+65 -142 042+04 -456+21 -0.1 026+04 -274+20 26
110 (04] 415+ 1.2 -23+0.7 78 004+0.3 -0.1+0.3 53 060+ 0.2 -14+0.1 6.7
111 (04] 085+0.1 -12+0.2 31 119+11 -16+0.3 25 119+ 0.9 -17+0.2 36
112 00 319+02 -25+0.2 37 048+ 0.6 -15+0.1 27 065+ 0.7 -21+02 37
113 00 329+ 06 -114+26 26 015+ 0.3 -1.8+0.8 40 004+0.2 -04+07 48
114 00 186+0.3 -35+05 18 029+ 0.5 -14+04 40 026+0.3 -12+02 41
115 (04] 026+0.2 -0.2+0.2 20 127+ 0.6 -04+0.2 08 196+ 0.7 -0.7+0.2 15
116 (04] 120+ 0.3 -0.7+0.2 27 128+ 0.6 -12+0.2 07 126+ 0.5 -13+0.2 23
117 00 445+ 0.2 -6.4+0.2 33 028+ 0.7 -23+0.3 22 019+ 0.7 -17+03 34
118 00 361+0.1 -75+0.3 42 024+0.8 -1.8+0.3 43 033+0.8 -24+03 42
119 (04] 338+0.2 -6.9+04 29 039+ 0.7 -3.3+05 38 023+0.7 -19+04 31
120 (04] 062+0.1 -126+18 32 069+ 0.8 -71+16 42 028+0.8 -29+14 32
121 (04] 129+0.1 -138+18 52 -0.17+0.6 20+10 36 041+0.9 -45+13 35
122 00 416+05 -157+22 36 036+ 0.4 -52+11 45 019+ 03 -24+06 41
123 00 377+03 -214+20 39 027+ 05 -50+11 36 014+04 -24+10 48
124 (04] 6.73+0.2 -182+0.8 4.0 047+0.9 -8.3+0.6 28 019+ 0.7 -29+05 33
125 (04] 054+0.2 -53+18 24 082+1.0 -48+23 36 -0.10+0.8 06+19 4.8
126 (04] 384+0.2 -7.0+04 23 0.36+ 0.6 -26+0.3 57 022+0.5 -16+0.2 45
127 00 096+ 0.2 -81+19 28 06+19 29 018+ 09 -13+15 66
128 00 302+0.1 -9.7+04 36 026+ 0.9 -24+04 36 013+09 -11+04 42
129 (04] 132+0.3 -122+26 29 024+0.8 -33+25 11 028+ 0.6 -36+21 24
130 (04] 006+0.1 -08+11 51 034+1.0 -04+18 50 314+1.2 -25+14 59
131 00 343+0.2 -599+ 4.6 38 035+05 -145+17 20 011+ 06 -38+19 41
132 00 099+ 0.2 -109+29 19 027+ 05 -28+17 4.8 038+ 04 -34+13 52
133 478+55 -537+54 -23 133+0.1 -176+ 16 27 028+1.0 -4.0+17 7.0 032+11 -33+12 45
134 (04] 169+ 0.2 -6.0+0.8 35 036+ 0.5 -22+05 36 047+0.5 -29+05 38
135 (04] 1167+0.3 -153+05 28 033+0.4 -52+03 13 020+ 0.5 -35+04 23
136 00 1137+06 -6.9+0.7 29 058+ 1.0 -3.9+09 4.2 015+ 0.8 -1.0+07 31
137 00 1146+04 -9.1+05 16 016+ 0.5 -1.3+0.3 0.6 005+ 05 -04+03 14
138 00 448+ 0.6 -72+18 31 094+ 0.8 -7.0+21 36 087+0.7 -6.0+14 40
139 (04] 1598+ 0.6 -208+14 31 044+ 0.5 -101+10 39 018+ 04 -39+0.7 12
140 (04] 454+ 0.6 -117+38 0.6 050+ 0.5 -6.4+21 -09 027+04 -36+18 12
141 1411+ 1.0 -406+28 09 176+1.2 -31+42 27 168+ 0.4 -43+14 25 079+ 04 -20+13 32
142 379+33 -1726+209 65 377+03 -312+58 -75 030+06 -105+40 -6.6 016+ 0.6 -47+37 15
143 (04] 080+0.2 -58+21 20 28 185+1.2 -91+22 51




