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Abstract. We present?CO(J = 1-0) line observations of 99 galaxies obtained with the SEST 15 m, the Kitt Peak 12 m and

the IRAM 30 m telescopes. The target galaxies were selected from the catalogue of isolated galaxies of Karachentseva (1973).
These data are thus representative of the CO properties of isolated late-type galaxies. All objects were observed in their central
position, those with large angular sizes were mapped. These new measurements are used to estimate the molecular gas mass of
the target galaxies. The molecular gas is on averd@® of the atomic gas mass.
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1. Introduction molecular gas content. As pointed out by Boselli (1994) and

. . _Boselli et al. (1997, 2002), all these studies were however lim-
The role of the environment on the evolution of cluster galaxigs by strong observational biases induced by the use of dif-

is still limited by their unknown star formation history. It is Sti”ferent criteria (FIR vs. optical) in the selection of cluster and
not fully understood whether spirals arezted by a system- isolated galaxies

atic decrease of their star formation activity (SFA) toward the ) _

centre of clusters. Such a decrease is expected since their meard© g€t rid of these biases, we constructed two reference
HI content, the reservoir and fuel for future star formation, is ceMPles of optically selected isolated galaxies. The first one,
average-10 times less than in isolated objects of similar moRresented in Boselli et al. (1997), includes all isolated late-
phological type and luminosity (Haynes & Giovanelli 1984). tyPe galaxies extracted from the Zwicky catalogue brighter

Since the main gas reservoir in spiral galaxies is HI (Boselli2n Mpg < 154 in the Great Wall. Because of its dis-

et al. 2001, 2002; Casoli et al. 1998), and because the transiBfic® ¢90 Mpc) this sample is however limited to bright
mation of atomic gas into molecular clouds is a necessary stefe < ~194) galaxies. In order to include lower luminosity
before the star formation takes place (in molecular clouds), itf¥e < =17.3) objects we constructed a second reference sam-
expected that a similar average deficiency may be encounte?Py selecting-100 galaxies from the catalogue of isolated
as well for the molecular gas of spiral galaxies near the cdf@laxies of Karachentseva (1973).
of rich clusters. Early studies of the CO properties of Virgo A complete analysis aimed at studying the molecular gas
(Kenney & Young 1989) and Coma (Casoli et al. 1991) galaproperties of late-type galaxies based on the present set of data
ies have shown that cluster spirals have, on average, a norjoit to other data available in the literature was carried out by
Casoli etal. (1998). In synthesis: the gaseous phase of the inter-
Send gprint requests toA. Boselli, stellar medium of late-type galaxies is dominated by the atomic
e-mail:Alessandro.Boselli@oamp. fr gas, confirming our previous results obtained on a smaller sam-
* Tables 1 and 2 are also available in electronic form at the CDS \ige (Boselli et al. 1997). This result is here confirmed using a

anonymous ftp tedsarc.u-strasbg.fr (130.79.128.5) orvia gre appropriate luminosity dependent CO tg dénversion
http://cdsweb.u-strasbg.fr/cgi-bin/qcat?]/A+A/411/381 factor

** Based on observations made with the 12-m National Radio

Astronomical Observatory, Kitt Peak, Arizona, with the Swedish-ESO  This paper is devoted to the presentation of the CO observa-
Submillimetre telescope SEST, La Silla, Chile, with the IRAM 30 rions: because of its unigueness (composed of strictly isolated,
radiotelescope, Pico Veleta, Granada, Spain. optically-selected late-type galaxies spanning the whole range
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L I LA — Column 2: alternative name, from NED.

I — Columns 3 and 4: 2000 celestial coordinates with a few
arcsec accuracy, from NED.

— Column 5: morphological type, from NED.

20 — Column 6: isolation class code, from Karachentseva
(1973): 0 stands for isolated galaxies, 1 for marginally iso-
lated and 2 for members of a group or cluster.

— Column 7: heliocentric velocity, in knt$, from NED.

— Column 8: totalB magnitude as given by NED.

— Columns 9 and 10: galaxy major and minor optical blue
diameters, in arcmin, as given by NED.

— Column 11: logarithm of the HI mass, from LEDAde-
termined using the relatiod(HI) = 2.36x 10° D2 SHI,
whereD is the distance of the galaxy (determined from the

Sa. Sb Se  SdIm BCD S redshift assumingfly = 75 kms® Mpc1) andS Hl is the

Fig. 1. The Hubble type distribution of the observed sample. HI flux in Jy kms™2,

— Column 12: width of the HI line (in km$), from LEDA,
measured at 50% of the maximum intensity, when avail-
able, or at 20%.

Column 13: telescope used: S SEST, | = IRAM,

KP = Kitt Peak.

n. of objects

O|||||||||||||||||||

in morphological type and luminosity), this sample forms an
ideal reference for any statistical study. Joint with the sample
of Boselli et al. (1997), it is the unique sample with CO data
including strictly isolated galaxies. The unpretentious aim of
this paper is to give axcess to the community to these data,
whose disponibility might be useful to other astronomers in fé- The observations

ture studies.
The observations were carried out during 4 observing runs at

h | the SEST 15 m (November 1993—-November 1996), one run at
2. The sample the NRAO Kitt Peak 12 m (December 1994) done in remote

The sample analysed in this work has been extracted fréf@m the Observatoire de Paris and one run at the IRAM 30 m
the catalogue of isolated galaxies of Karachentseva (1973)telescope (June 1996).

galaxy of diametea is considered isolated if it is not the poten- At 115 GHz [2CO(1-0)], the telescope half-power beam
tial neighbor of any galaxy of diameter with 1/4a < a; < 4a, Wwidths (HPBW are 43 arcsec, 55 arcsec and 22 arcsec
within 20a;. The limits and quality of this criterion are extenrespectively.

sively discussed in Haynes & Giovanelli (1984). Among the The SEST observations were carried out during fairly good
1051 galaxies of the Karachensteva catalogue, the obsenmedther conditions. The pointing accuracy was checked every

sample has been defined according to the following selectibhours by broad band continuum observations of bright contin-
criteria: uum sources, with an average error of 4 arcsec rms. We used a

Schottky receiver in single sideband mode with typical system
— morphological type> Sa, to limit the CO observations totemperature3sys of ~500-600 K (in theT; scale). We used a
gas rich galaxies; 6 Hz dual beam-switching procedure, with two symmetric ref-
— angular diameter.@’ < a < 3.8, to exclude both the ex- erence positionsffset by 12 arcmin in azimuth. The backend
tended sources, whose mapping would be too time camas an acousto-optical spectrometer of 1440 channels of width
suming, and the compact sources, where the beam dilutipd MHz. Each 12-min scan began with a chopper wheel cali-

would make the observations ufieient; bration on a load at ambient temperature and on a cold load.
- to_tal B mag_nitudes_15.25; _ The Kitt Peak observations were carried out in relatively
— with an heliocentric velocity/pe < 14 000 km st good weather conditions, with typical zenith opacities of

] ) ] . 0.30-0.45. The pointing accuracy was checked every night by

Four hundred and sixty six galaxies out of 1051 included §}oad pand continuum observations of Saturn/an8C273,
the Karachentseva catalogue match these criteria. Of thgsg, an average error of 7 arcsec rms. We used a dual-
we serendipitously extracted a subsample of 94 objects. '_:rH&arization SIS mixer, with a receiver temperature for each po-
objects not matchn_"ng these criteria were alsq observed. TBgzation of abouls,s = 260-400 K (inT7, scale) at the eleva-
observed sample is thus not complete. It includes galajsn of the sources. We used a dual beam-switching procedure,
ies spanning the whole range in morphological type (SGfih two symmetric reference positioniget by 4in azimuth.
Fig. 1) and luminosity, from giant spirals to dwarf irregular§ e hackend was a 256 channel filter bank spectrometer with
(-212 < Mg < -17.3), although dwarfs are undersampled.

The target galaxies are listed in Table 1 (also available it Lyon Extragalactic DAtabaséttp://leda.univ-lyonl. fr/

electronic form at the CDS), arranged as follows: 2 The Kitt Peak 12-m telescope was operated by Associated
Universities, Inc., under cooperative agreement with the National

— Column 1: KIG designation (Karachentseva 1973). Science Foundation.
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Table 1. The target galaxies.

KIG Name RA(2000) Dec(2000) Type Agg Vel Mag a b M(HI)  AVy Tel
hms °’ arcsec km g ’ ’ Mo  kmst
@) &) ©) “ ®) (6) ) ® @O @0 a1 (12) (13
1 UGC5 000305.6 -015449  SABbc 0 7271 1397 18 09 10.07 458 S
4 NGC7817 000358.7 +204503 SAbc:s 0 2309 1256 35 0.9 9.55 398 KP
6 NGC9 000854.7 +234904  Sb: pec 2 4528 1435 13 0.7 941 163 KP
11 UGC139 001431.8 -004415 SAB(s)c 3963 1449 21 1.0 9.93 290 S
22 IC 1551 0027 35.4 +0852 38 Sc 0 13040 1430 25 1.2 9.59 146 S
33 NGC237 004327.8 -000730 SAB(rs) 4175 1370 16 0.9 9.82 296 S
45 UGC685 0107224 +164102 ImBCD 0 157 1423 12 09 7.14 71 KP
53 NGC575 013046.7 +212625 SB(rs)c 0 3128 1345 17 16 9.43 141 KP
56 NGC622 013600.1 +003949 SB(rs)b 0 5161 13.71 18 1.3 9.79 372 S
59 UGC 1167 013820.8 +073202 SA(rs)c 0 4303 14.00 27 21 9.86 215 S
68 NGC718 0153133 +041144 SAB(s)a 0 1733 1259 23 2.0 7.38 177 S
72 UGC 1395 0155220 +063643 SA(rs)b 0 5208 1418 13 1.0 9.50 255 S
87 UGC 1587 020537.3 +06 46 19 Sa 0 5658 1460 1.0 04 9.84 368 S
94 UGC1706 021333.9 +255120 Scd: 0 4794 1473 10 04 9.42 275 KP
115 IC 1825 02 38 55.5 +09 05 49 Scd: 0 5125 1455 12 0.8 10.08 293 S
123 IC 302 031251.3 +044225 SB(rs)b 0 5904 1359 19 15 1044 249 S
139 NGC1507 040427.2 -021118 SB(s)m 863 1289 3.6 0.9 9.09 167 S
153 NGC 1544 050236.1 +861320 SO 0 3937 1416 13 0.9 - - I
155 IC 391 045721.3 +781126  SA(s)c 0 1556 13.00 1.1 1.1 9.14 145 KP
166 UGC3420 061601.4 +7556 11 Sb 0 5106 14.10 2.6 0.8 10.26 475 I
176 UGC 3581 065902.8 +800013 SAB(rs) 0 4955 1374 13 1.1 9.81 260 KP
180 NGC 2344 07 1228.6 +47 1000 SA(rs)c 0 974 1281 1.7 1.7 8.91 147 KP
191 UGC 3863 072854.1 +490813 (R’)SBa 0 5918 1401 12 0.6 9.55 460 KP
278 UGC4531 084153.0 +325203 Sb 0 7728 1456 1.1 04 9.81 466 KP
279 NGC 2644 084131.8 +045849 S? 0 1939 1331 21 0.8 9.07 201 S
291 UGC 4684 085640.7 +002230 SA(rs)d 0 2522 1400 14 1.1 9.42 157 I
298 NGC2746 090559.4 +352238 SB(rs)a 0 7065 14.00 16 1.5 9.89 255 KP
300 UGC4781 090634.4 +06 1813 Scd: 0 1443 1432 19 0.6 9.15 143 I
303 NGC2765 090736.7 +032334 SO 2 4064 13.08 21 1.1 - - S
339 UGCH5055 093011.7 +555109 (R)SB 2 7541 1420 15 13 10.27 222 KP
343 NGC2900 093015.1 +04 08 39 SBcd: 0 5346 13.70 1.7 1.4 9.94 122 S
359 NGC2960 094036.4 +033437 Sa? 0 4932 1329 18 12 9.29 435 S
363 NGC2977 094346.7 +745135 Sh: 0 3044 1330 1.8 0.8 9.08 339 KP
383 NGC3049 095449.6 +091617 SB(rs)a 0 1494 13.04 22 14 9.11 200 S
401 IC 594 100832.0 -004001 SB(rbc 6426 1401 10 0.5 9.68 417 S
443 NGC 3376 1047 26.5 +06 0253 SO 0 5830 1480 0.8 04 - - S
444 IC 651 105058.4 020901  SB(s)m 4469 1343 08 0.8 9.65 192 S
464 NGC3526 110656.8 +071028 SAc pec 0 1420 1386 19 04 8.89 197 S
489 UGC®6568 113536.9 +000740  SB(s)m 0 5955 1470 0.8 04 9.39 206 I
491 UGC®6608 113833.3 -011104 SAB(na 6189 1475 12 0.8 - - S
492 IC 716 113903.3 -001222  Shcpec 5429 1480 16 0.3 9.81 460 S
499 UGC®6769 114743.7 +014934  SB(nb: 0 8537 1465 12 05 1021 470 |
500 UGC6771 114800.2 +042918 (R')SAB 0 5964 1360 1.7 1.6 9.43 287 S
502 UGC6780 1148504 020157 SAB(s)d 1729 1525 32 1.0 9.63 223 S
509 UGC6879 1154250 -021908 SAB(rnd 2383 14.08 1.7 0.6 9.08 246 S
512 UGC6903 115536.9 +011414 SB(s)cd 0 1892 13.00 26 23 9.53 180 I
527 NGC4348 1223539 -032635 SAbc:s 2005 13.01 32 0.7 9.37 381 S
540 UGC 7798 123803.3 —021550 IBm: 2568 1433 09 05 9.03 206 S
545 NGC 4617 124106.1 +502332 Sb 0 4655 1401 3.0 05 10.15 458 KP
547 NGC4635 124239.1 +195640 SAB(s)d 0 960 1320 2.0 1.4 8.48 166 KP
604 NGC5377 135616.6 +471408 (R)SB(s) 0 1793 1224 37 21 9.16 375 I
605 NGCb5375 135656.0 +290952 SB(r)ab 2 2386 1240 3.2 2.8 9.49 285 KP
626 NGC5584 1422236 002309 SAB(rs) 1635 1263 34 25 9.50 196 S
638 NGC5690 1437410 +021728 Sc? sp 0 1753 1250 34 1.0 9.58 294 S

383
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Table 1.continued.
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KIG Name RA(2000) Dec(2000) Type Agg Vel Mag a b M(HI)  AVy Tel
hms °’ arcsec kmd ’ Mo  kmst
1) ) 3 4 5) (6) ™ | (9 @0 @11) (12)  (13)
652 NGC 5768 145208.1 023148 SA(rs)c 1962 1365 19 14 9.38 184 S,KP
653 NGC 5772 1451389 +403557  SA(nb: 1 4900 1364 21 1.3 9.74 501 KP
669 NGC 5913 152055.4 023441 SB(na 2004 1387 16 0.7 8.69 345 |
695 CGCG 78-047 154053.4 +09 4500 Sa 0 10459 1460 0.8 0.6 - - S
712 NGC 6012 1554 13.9 +143604 (R)SB(r) 0 1854 1269 21 15 9.51 164 KP
772 IC 1231 16 46 59.0 +58 25 23 Scd: 0 2937 1359 22 1.0 9.39 381 KP
785 UGC 10685 17 0450.9 +12 5528 Sb 0 9642 1450 1.8 0.6 10.25 434 KP
786 UGC 10699 1706 19.1 +1022 31 Sb 0 6275 1470 06 0.5 9.36 235 S
791 UGC 10743 17 11 30.7 +07 59 40 Sa? 0 2569 1474 11 04 9.03 213 S
800 NGC 6347 17 1954.7 +16 39 39 SBb 2 6143 1447 12 0.7 9.73 370 S
808 UGC 10862 17 2808.9 +072520  SB(rs)c 0 1691 1340 28 25 9.32 133 S
812 NGC 6389 17 3239.8 +16 24 06 Sbc 0 3119 1282 28 19 10.18 393 KP
840 UGC 11058 175655.0 +323812  SB(s)b 0 4757 1329 15 11 9.65 278 KP
850 NGC 6643 181946.6 +743410 SA(rs)c 2 1484 1173 38 1.9 9.52 323 KP
851 NGC 6654 182407.6 +731059 (RSB 2 1821 13.00 26 2.1 - - KP
862 NGC 6711 18 49 00.9 +47 3929 SBbc: 0 4671 13.70 13 1.3 9.39 187 KP
879 UGC 11575 203007.6 +030305  SB(s)d 0 3980 1456 14 05 9.53 305 S
886 NGC 6954 2044 03.2 +031234 SA@? 0 4067 1410 10 0.6 - - S
889 NGC 6969 2048 27.6 +07 44 23 Sa 0 4660 1489 11 0.3 8.75 429 S
890 UGC 11635 204329.7 +8009 22 Shc 0 4804 1380 29 12 10.13 485 KP
897 NGC 7025 2107 47.3 +16 20 08 Sa 0 4968 13.71 19 13 9.47 594 KP
906 UGC 11723 2120175 -014103 Sb 4899 1470 19 0.3 9.82 435 S,KP
910 IC 5104 212129.3 +2114 30 SBab? 0 4958 1427 16 04 9.83 423 KP
911 NGC 7056 212207.5 +18 3957 SBb 0 5376 13.75 10 0.9 9.36 233 S
930 IC 1401 214659.5 +014245 SAB(nb 0 4721 1441 18 0.7 9.94 364 S
935 NGC 7156 215433.7 +0256 34  SAB(rs) 0 3985 1311 16 14 9.57 100 S
940 UGC 11871 220041.4 +103309 Sb 0 7978 1448 11 0.7 9.68 253 S
949 UGC 11921 2209154 +14 2138 IBm 0 1678 1435 17 0.7 9.04 144 S
976 NGC 7328 223729.2 +103154 Sab 0 2825 1398 2.0 0.7 9.70 314 KP
984 NGC 7367 2244 34.6 +033844 Sab: 0 7235 1467 15 04 9.74 570 KP
985 UGC 12178  224508.5 +06 2548 SAB(s)d 0 1931 1360 3.0 1.6 9.69 221 S
1001 NGC 7428 2257195 -010256 (R)SAB 3078 1340 24 1.3 9.70 316 S
1003 UGC 12304 230108.4 +0539 14 Sc 0 3470 1472 17 0.2 9.13 270 S
1006 UGC 12372 2307 00.8 +35 46 39 Sm 0 5480 1452 0.8 0.6 9.74 268 KP
1009 NGC 7514 2312 25.8 +345253 Sa 1 4843 1354 14 09 9.41 317 KP
1013 UGC 12474  231643.3 +335944 Sa 2 5117 1424 12 04 9.12 357 KP
1019 NGC 7664 2326 39.7 +2504 49 Sc: 0 3474 1342 14 08 10.16 329 KP
1023 UGC 12646  233139.0 +255644  SB(nb 1 8034 1399 19 15 9.95 178 KP
1027 UGC 12688  233526.2 +07 19 20 Sm 0 5229 1427 17 04 10.00 320 S
1028 NGC 7712 233551.6 +23 37 07 E 0 3053 1374 09 0.8 9.35 179 KP
1036 IC 1508 234555.0 +12 03 43 Sdm: 0 4263 1387 2.0 05 10.00 321 KP
1038 UGC 12776  234612.2 +332212 SB(rs)b 1 4937 13.70 25 21 1024 247 KP
1039 IC 5355 2347 15.4 +324659 SBcd: 0 4855 1439 10 0.6 9.30 229 KP
1044 UGC 12840 235430.1 +285221 (R)SAB 1 6856 14.06 1.2 1.1 9.68 236 KP
1047 UGC 12857 235647.5 +012119  Sbhc:sp 0 2459 1449 18 04 9.57 265 S
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channel width of 2 MHz. Each 6-min scan began by a chop- i = 0). 6Vco = 15 kms?. For undetected pointings in
per wheel calibration on a load at ambient temperature, with a mapped galaxies, we estimate a conservative upper limit us-
chopper wheel calibration on a cold load every two scans. ing AVy, in Eq. (1), since generall%Vy, > AVco. The er-

The IRAM observations were carried out in good weather ror on the intensity of the CO ling| (CO), is computed as:
conditions. Pointing was checked using continuum sources ev- _
ery 90 min, with an average error of 3 arcsec rms. We used two ! (CO) = 27(AVcodVeo)* Kkm s~ 2)
SIS receiversin parallel and two 542 MHz backends andthe  where o is the rms noise of the spectrumyco is the
autocorrelator as back endsys was of the order 286330 K. CO linewidth (given in Col. 7), andVco is the spectral
We used a wobbler switching procedure, with a wobbler throw resolutior. Spectra were smoothedd¥co = 15 kms™.
of 4 in azimuth. Each 6-min scan began by a chopper wheel Column 6: heliocentric velocity determined from the
calibration on a load at ambient temperature and a cold load. CO line (second line moment), in kmis(optical defini-
Galaxies were all observed at their nominal coordinates tionv = cz= A1/1o). The estimated error is comparable to
listed in Table 1. Twenty-eight among the largest-brightest op- the resolution, thus15 kms?.
tical sources were mapped, with one beam sampling along theColumn 7: width at 50% of the maximum intensity
major axis for inclined galaxies or along major and minor axis of the CO line, in km3!, with an estimated error of
for face-on objects. The total integration time was on average ~15-20 kms?.
120 min or-off (i.e. 60 min on the source) per position, yield-— Column 8: notesm stands for marginally detected galax-
ing rms noise levels of about 4 mK (in thién, scale) at the  ies, a for nearby galaxies whose distance determination
SEST, 2 at Kitt Peak and 6 at IRAM, after velocity smooth- from redshift measurements are highly inaccuragg «
ing to 15 kms®. The baselines were flat owing to the use of 1000 km s%).
beam-switching, thereby requiring that only linear baselines be Column 9: filling factor, defined as the ratio of the beam
subtracted. The antenna temperatiife (SEST, IRAM) and area to the optical surface of the galaxy. For mapped galax-
T (Kitt Peak) were corrected for telescope and atmospheric ies the beam area is the total mapped area, including de-
losses. In the following analysis we use the main-beam bright- tected and undetected positions.
ness temperature scalByp, With Tmp = T,/0.69 at the SEST, — Column 10: theM(Hz)co mass (or upper limit), deter-
Tmb = TA/0.56 at IRAM andT, = T;/0.84 (where the main  mined adopting a standaXi conversion factoX = 2.3 x
beam diciency isymp = 0.54 and the forward scattering and ~ 102° mol cn2 (K kms™1)~1 (Strong et al. 1988):
spillover dficiencyniss = 0.68) at Kitt Peak. This scale is ap-
propriate for sources with sizes comparable to, or smaller than M(H2)co=68.08x (D/Mpcy’| (CO)(K km S_l) (6/17)* (3)
the beam size. These main-beam temperatures can be convertegqre in mapped galaxieCO) is the sum of the in-

into flux densities using 27 g at the SEST, 29 JK at Kitt tensities!;(CO) of each detected beam position given in
Peak and 4.4 Ji at IRAM. Col. 5 of Table 2,/(CO) = 3",1i(CO) (K kms). The
distance is determined from redshif measurements assum-
4. Results ing Ho = 75 kms* Mpct;
— Column 11: the molecular gas mass determined from the
4.1. Results of our observations CO line intensity assuming thblg absolute magnitude-

The 12CO(1-0) spectra of all the detected galaxies were re- dependenkK conversion factor given in Table 5 of Boselli
duced with the CLASS package (Forveille et al. 1990): the ob- €tal- (2002).
servational results are listed in Table 2 (also available in elec-

tronic form at the CDS). All data are given in tAg,, scale. 4.2. Comparison with previous observations

Of the 99 observed galaxies 30 were not detected. Table 2 is -
arranged as follows: Two galaxies: KIG 652 and KIG 906, have been observed both

at the SEST and at Kitt Peak. The Kitt Peak observations of

— Column 1: KIG name. o 3 Both Egs. (1) and (2) assume that the uncertainty is due to noise
— Columns 2 and 3:fliset position, in arcsec. in the spectrum, ignoring the error on the determination of the base-
— Column 4: rms noise, in mK. line. As suggested by Sage (1993) this uncertainty can be taken into

— Column 5: intensity of the(CO) line ((CO) = mebdv) account by combining in quadratic sum the error due to noise in the
in K kms2 (first line moment definition)). For undetectedsPectrum £1(COise = o (AVco 6Vco)*?) to that in the determi-

galaxies, the reported value is an upper limit determined ion of the baselin@l (COaseine = o AVco (6Vco/AVbaseind'’?,
follows: where AVpaseine IS the velocity range over which the baseline is fit-

ted. SinceAVpaseiine< AVco for all the observed galaxieaYco is al-
1(CO) = 20(AVii6Veo) 2 K km st (1) Wways<500 kms?, for a bandwidth of1300 kms* for the Kitt Peak

and IRAM observations, and significantely larger at the SEST), it re-
whe_reo- i_s the rms noisg of the spectrumyy, @s the syits that AI(COR, .+ Al (COR, o< Al (COY V2, whereAl (CO)
HI line width, andéVco is the spectral resolution (forjs the value given in Eq. (2). Thus our error determination, even though
galaxies withAVy not available, the HI width has beenit does not exactly corresponds to a “tercerror”, is more conserva-
determined assuming a standandy; = 300 sin{) km s, tive than a “oner error” obtained taking into account the uncertainty
wherei is the galaxy inclination oAV = 50 kms?t if  due to the baseline determination.
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Table 2. Results of the observations, Th,, scale.

S. Sauty et al’?CO(1-0) observation of isolated late-type galaxies

KIG Offset Qfset s  I(CO)  V(CO) AVeo Notes FF  logM(Ho)eo logM(Hp)
arcsec arcsec  mK Kknts kms! kmst? Mo Mo
(1) ) 3) 4) (%) (6) (7) (8) 9 (10) (11)
1 0 0 4.1 1.99+ 0.55 7322 302 m 0.32 9.37 9.01
4 0 0 2.7 5.7k 0.36 2345 292 0.27 9.05 8.88
6 0 0 2.1 <0.21 0.92 <8.19 <8.08
11 0 0 3.9 <0.51 0.24 <8.26 <8.22
22 0 0 3.1 0.94- 0.31 13131 166 0.17 9.55 9.02
33 0 0 4.6 3.53 0.56 4156 243 1.78 9.14 8.94
33 -41 11 11.0 <1.47
33 41 -11 11.0 <1.47
33 41 -11 11.0 <1.47
33 41 11 11.0 <1.47
45 0 0 2.9 <0.19 a 0.78 <5.23 <6.41
53 0 0 3.4 1.25 0.27 3125 104 0.31 8.65 8.52
56 0 0 3.0 1.18 0.41 5142 317 m 0.22 8.85 8.57
59 0 0 5.6 1.0% 0.69 4357 250 0.45 9.46 9.31
59 -37 22 7.7 <0.87
59 -22 -37 7.7 <0.87
59 22 37 9.8 1.69 0.64 4450 71
59 37 -22 120 4.221.36 4148 -1 m
68 0 0 5.8 <0.60 0.56 <7.60 <7.55
68 =31 =31 10.5 <1.08
68 =31 31 10.5 <1.08
68 31 31 10.5 <1.08
68 31 =31 10.5 <1.08
72 0 0 3.6 1.8G: 0.47 5160 287 0.40 9.04 8.84
87 0 0 2.5 0.4k 0.26 5652 181 m 1.28 8.47 8.31
94 0 0 2.0 0.44: 0.29 4770 347 m 2.10 8.57 8.50
115 0 0 7.2 <0.95 0.54 <8.75 <8.63
123 0 0 55 1.4@ 0.66 5910 242 0.18 9.04 8.69
139 0 0 7.0 <0.70 0.48 <7.07 <7.34
139 8 42 51 <0.51
139 -8 —42 4.3 <0.43
153 0 0 55 <0.64 0.34 8.15 8.06
153 -15 13 6.7 <0.78
153 15 -13 6.0 1.5% 0.64 - - m
155 0 0 3.2 1.320.20 1570 63 0.69 8.07 8.13
166 0 0 4.5 2.84- 0.60 5005 297 0.19 8.64 8.43
166 -10 17 11.6 <1.96
166 10 =17 10.0 <1.69
176 0 0 2.1 0.7% 0.26 4993 250 0.59 8.85 8.59
180 0 0 2.0 0.630.12 982 63 0.29 7.34 7.55
191 0 0 1.6 0.6% 0.23 6025 334 m 1.17 8.93 8.66
278 0 0 1.8 <0.30 1.91 <8.82 <8.54
279 0 0 5.4 <0.59 0.92 <7.70 <7.73
279 -11 44 4.6 <0.51
279 11 —44 8.5 <0.93
291 0 0 3.1 0.72-0.18 2531 54 0.44 7.43 7.48
291 -20 0 10.0 <0.97
291 0 20 8.6 <0.83
291 0 -20 10.0 <0.97
291 20 0 8.1 <0.79
298 0 0 1.2 0.92 0.13 7052 208 0.35 9.26 8.91
300 0 0 57 <0.53 0.35 7.07 7.40
300 16 =12 6.3 <0.58
300 -16 12 6.5 0.9& 0.60 - - m
303 0 0 6.8 <0.83 0.67 <8.49 <8.19
303 —41 13 11.0 <1.34
303 41 -13 7.3 <0.79
339 0 0 2.2 1.2@- 0.23 7541 188 0.43 9.40 9.06




Table 2. continued.

S. Sauty et al 22CO(1-0) observation of isolated late-type galaxies

KIG Offset Qfset rms 1(CO) V(CO) AVco Notes FF  logM(H2)co logM(H2)
arcsec arcsec  mK Kknmt§  kms?! kmst Mo Mo

1) ) (3) (4) (%) (6) (7) (8) 9 (10) (11)
343 0 0 3.3 2.340.31 5362 151 m 0.22 9.18 8.89
359 0 0 2.5 <0.40 0.71 <8.34 <8.01
359 -28 -33 6.7 <1.08

359 28 33 6.7 <1.08

363 0 0 2.4 2.43 0.33 3041 312 0.58 8.92 8.77
383 0 0 6.2 1.4% 0.49 1498 105 0.50 7.85 7.93
383 -18 -39 9.1 <1.00

383 18 39 9.1 <1.00

401 0 0 2.8 <0.44 1.03 <8.61 <8.30
443 0 0 5.3 <0.67 1.61 <8.71 <8.58
444 0 0 4.7 3.140.24 4474 45 0.80 9.15 8.88
464 0 0 4.8 1.15% 0.57 1462 235 m 2.03 8.34 8.59
464 -35 -25 10.0 1.5%1.00 1509 168 m

464 35 25 7.0 2.2 0.76 1578 - m

489 0 0 3.3 2.6k 0.37 5980 205 1.26 8.73 8.58

489 0 -20 7.2 <0.80

489 0 20 6.6 <0.73

491 0 0 4.7 <0.44 0.54 <8.57 <8.41

492 0 0 35 <0.58 1.07 <8.58 <8.48

499 0 0 4.4 5.6k 0.66 8624 380 0.67 9.71 9.40

499 -19 -6 7.2 0.7% 1.21 8401 - m

499 19 6 7.6 1.3% 1.28 - — m

500 0 0 35 <0.46 0.19 <8.56 <8.21
502 0 0 4.0 1.1& 0.26 1785 70 m 0.48 7.90 8.32
502 -15 -40 8.4 <0.97

502 15 40 9.1 <1.05

509 0 0 4.9 <0.60 1.51 8.43 8.52
509 9 —-42 7.0 <0.85

509 -9 42 7.0 2.1@ 0.36 3118 45 m

512 0 -20 6.6 1.36 0.65 1924 162 0.11 8.07 8.06
512 0 20 6.7 <0.70

512 20 0 7.4 <0.77

512 0 0 35 0.9% 0.35 1924 162

512 -20 0 7.3 3.24 0.83 1885 216

527 0 0 55 4.320.73 2033 297 0.69 8.71 8.66
527 -28 33 7.7 <1.16

527 28 -33 7.7 1.44 0.69 2168 135

540 0 0 3.0 <0.33 1.14 <7.69 <7.80
545 0 0 1.9 1.8% 0.29 4666 375 0.56 9.17 8.99
547 0 0 2.5 0.65 0.15 931 62 0.30 7.34 7.63
604 0 0 4.0 5.3& 0.56 1717 332 0.12 8.42 8.29
604 -20 0 6.0 <0.90

604 0 20 8.7 <1.31

604 0 -20 7.0 <1.05

604 7 19 6.3 <0.95

604 20 0 9.6 <1.44

604 -7 -19 9.2 8.64 1.32 1776 345

605 0 0 2.2 0.7& 0.18 2439 106 0.09 8.21 8.00

626 0 0 2.9 1.14- 0.26 1640 136 m 0.06 7.83 7.81

638 0 0 5.0 4.6G- 0.60 1813 243 0.45 8.76 8.69

638 26 -34 7.7 <1.02

638 —-26 34 7.7 3.8@ 0.48 1832 65

652 0 0 35 1.320.38 1931 196 0.58 8.51 8.60

652 =37 22 6.1 <0.64

652 37 22 6.8 0.52 0.71 - - m

653 0 0 1.9 0.830.33 4982 495 0.31 8.86 8.59

669 0 0 5.2 2.63% 0.73 1922 330 m 0.84 8.83 8.95

669 0 40 18.0 <2.59

669 20 0 11.0 <1.58

669 -20 0 114 2.841.64 - - m

669 0 20 9.3 6.92 1.19 2265 272

387



388

Table 2. continued.

S. Sauty et al’?CO(1-0) observation of isolated late-type galaxies

KIG Offset Qfset rms 1(CO) V(CO) AVco Notes FF  logM(H2)co logM(Hy)
arcsec  arcsec  mK Kknmt§  kms?! kmst Mo Mo
1) (2) (3) (4) (%) (6) (7) (8) 9) (10) (11)
669 0 -40 8.7 6.94 1.21 1950 324
669 0 -20 9.0 9.14 1.45 1991 432
695 0 0 3.4 0.9% 0.29 10549 121 1.07 9.35 8.95
712 0 0 2.7 1.72-0.29 1853 186 0.27 8.34 8.27
772 0 0 1.7 1.4@-0.15 5152 125 0.38 8.65 8.57
785 0 0 1.8 <0.29 0.48 <8.78 <8.40
786 0 0 3.1 1.84- 0.35 6299 211 1.71 9.21 9.03
791 0 0 35 0.92-0.33 2589 151 m 1.17 8.13 8.31
800 0 0 2.7 1.7& 0.38 6150 332 0.61 9.18 8.97
808 0 0 3.8 0.32: 0.26 1687 76 m 0.37 7.82 7.93
808 -45 0 7.3 <0.65
808 45 0 7.3 <0.65
808 0 45 6.6 0.33 0.59 1657 - m
808 0 —-45 7.3 0.32 0.65 - - m
812 0 0 3.9 2.2& 0.57 3141 352 0.16 8.91 8.67
840 0 0 2.0 1.58& 0.22 4787 196 0.51 9.12 8.80
850 0 0 35 11.4080.39 1503 209 0.12 8.96 8.82
851 0 0 2.5 <0.26 0.15 <7.50 <7.51
862 0 0 3.1 3.0& 0.33 4682 188 0.50 9.38 9.14
879 0 0 4.1 <0.55 0.73 <8.29 <8.27
886 0 0 2.5 <0.30 0.86 <8.05 <7.93
889 0 0 2.6 <0.42 1.56 <8.31 <8.28
890 0 0 2.7 4.3% 0.47 4799 498 0.24 9.56 9.33
897 0 0 2.2 <0.42 0.34 <8.57 <8.31
906 0 0 4.2 2.3@& 0.52 4946 257 2.70 9.09 9.01
906 -23 -36 3.8 <0.61
906 23 36 3.8 <0.61
910 0 0 1.5 <0.24 1.31 <8.33 <8.17
911 0 0 4.3 2.94 0.70 5329 438 m 0.57 9.28 8.99
930 0 0 3.7 <0.55 0.41 <8.44 <8.32
935 0 0 6.1 3.1 041 3967 76 1.15 9.04 8.76
935 —42 11 5.6 <0.43
935 -15 40 8.5 <0.66
935 15 -40 8.1 <0.63
935 42 -11 5.6 <0.43
940 0 0 3.3 4.7 0.44 8051 302 0.67 9.83 9.52
949 0 0 9.1 <0.85 0.43 <7.73 <8.00
976 0 0 2.5 3.050.33 2844 292 0.60 8.95 8.96
984 0 0 1.7 <0.31 1.40 <8.78 <8.54
985 0 0 3.8 <0.44 0.11 <7.56 <7.65
1001 0 0 3.8 1.02 0.52 - — m 0.49 8.33 8.20
1001 -15 40 7.7 <1.06
1001 15 -40 7.7 <1.06
1003 0 0 3.2 1.56 0.42 3475 287 1.51 8.62 8.68
1006 0 0 2.0 1.6%0.21 5465 181 1.75 9.26 9.10
1009 0 0 1.5 0.7%0.16 4871 195 m 0.67 8.79 8.50
1013 0 0 1.6 2.6%0.27 5011 478 1.75 9.41 9.23
1019 0 0 4.2 2.98& 0.56 3485 292 0.75 9.12 8.94
1023 0 0 1.3 0.82 0.13 8042 166 0.29 9.29 8.89
1027 0 0 6.2 <0.86 0.76 <8.72 <8.54
1028 0 0 2.0 0.82 0.19 3066 151 1.17 8.45 8.38
1036 0 0 2.8 1.730.28 4264 166 0.84 9.06 8.89
1038 0 0 1.8 0.94-0.21 5023 229 0.16 8.92 8.66
1039 0 0 2.6 0.8%0.29 4860 208 m 1.40 8.87 8.73
1044 0 0 1.9 0.22 0.12 6850 63 m 0.64 8.58 8.25
1047 0 0 5.0 <0.63 2.14 <7.93 <8.08
1047 24 -25 5.6 <0.71
1047 24 35 5.6 <0.71
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Table 3. Comparison of the Kitt Peak observations with those available from other telescopes.

KIG a b I(COXp 1(CO);t it Ref. @1/6kp)> expected(CO)p CO distribution
’ ’ Kkmst Kkmst arcsec K kmst
1 @ @O (4) (5) (6) (7) (8) (9) (10)

4 35 09 5710.33 9.49+ 1.44 45 2 0.67 6.35 point-like
547 20 14 0.6%0.16 2.58+ 0.91 45 2 0.67 1.73 point-like
652 19 14 1.450.50 3.20+ 0.38 43 1 0.61 1.96 point-like
906 19 03 2.1@&0.50 2.30+ 0.52 43 1 0.61 1.41 extended
850 3.8 19 11.4@0.36 10.00x - 55 3 1.00 10.00 extended
850 3.8 19 11.4@0.36 30.00+5.80 33 4 0.36 10.80 extended
850 38 19 11.4@0.36 13.80+1.67 43 2 0.61 8.44 extended

Column 1: KIG name.

Columns 2 and 3: major and minor optical diameters, in arcmin.

Column 4:1(CO) intensity and error at Kitt Peak.

Column 5:1(CO) intensity and error at other telescopes.

Column 6: beamsize of the telescope.

Column 7: references: 1: SEST observations (this work); 2: FCRAO (Young et al. 1995); 3: Kitt Peak (Solomon & Sage 1988); 4: Onsala
(Elfhag et al. 1996).

Column 8: ratio of the mapped areas.

Column 9: expected (CO) intensity in a 55 arcsec beam for a point-like source estimated from CO data available in the literature,
expected (COXp = 1(CO)i X (6iit/6kp)>.

Column 10: expected CO distribution.

KIG 652 givesl (CO) = 1.45+ 0.50 K kms%, while the SEST and 85¢". The only inconsistent data are that of KIG 547,
onel(CO) = 3.20+ 0.38 K kms™. For KIG 906, Kitt Peak whosel (CO) intensity measured at Kitt Peak is too small com-
observations give$(CO) = 2.10 + 0.50 K kms?, while the pared to that obtained at the FCRAO even in the case of a point-
SEST ond (CO) = 2.30+ 0.52 K kms™. like CO distribution. We thus conclude that our observations

Three galaxies of our sample have published CO data; a€ generally consistent, within the errors, with those available

in the literature.
KIG 4, NGC 7817: our Kitt Peak observation gives

I(CO) = 5.71+ 0.33 K kms, while Young et al. (1995), us-
ing the FCRAO 14.7 m telescope, obtaing@O) = 9.49 + o )
1.44 K kms® (main beam scale) in the central position. 4.3. Statistical properties of the sample

KIG 547, NGC 4635: our Kitt Peak observation giveSince the physical properties of the ISM strongly depend on
I(CO) = 0.65+ 0.16 K kms™, while Young et al. (1995), the metallicity and on the UV radiation field, the use of a
still with the FCRAO 14.7 m telescope, obtain®&O) = constant CO to bl conversion factor is no more justified for
258+ 0.91 Kkms' (main beam scale). a sample of galaxies spanning a wide range in morphologi-

KIG 850, NGC 6643: three independent measurements &8 type (from giant spirals to dwarf irregulars) and luminos-
available in the literature: Young et al. (1995), with the FCRA@Y (212 < Mg < —17.3) as the one observed in this work
14.7 m telescope, obtaind¢CO) = 1380+ 1.67 K kms?®, (Boselli et al. 2002). As shown by Boselli et al. (2002), in this
Solomon & Sage (1988), with the Kitt Peak 12 m telescopkiminosity rangex varies by a factor o£5. To avoid any sys-
measured (CO) = 100 K kms, and Elfhag et al. (1996) tematic bias, the statistical properties on the molecular gas con-
[(CO) =300+ 5.8 K kms* using the Onsala 20 m telescopetent of this sample of galaxies can be estimated only using a
These values (all given in main beam scale) must be Compah@'ﬂjinosity dependent conversion factor. Indeed the molecular
with our Kitt Peak observatioCO) = 11.40+0.36 K kms2.

A direct comparison of the various sets of data is not* All sources are undersampled in both sets of observations.
straightforward because of thefidirent beam sizes of the te|e_Because of dilutionfects, for sources whose CO emission is less ex-
scopes IPBW = 55 arcsec for Kitt Peak, 43 arcsec fOItended than the angular dimension of the smaller beam (here defined

point-like sources), the CO intensity observed in the larger beam
the SEST, 45 arcsec for the FCRAO and 33 arcsec for Onsa?étt Peak observations) should equal that observed in the smaller

The two independent observations of KIG 850 carried OH&am multiplyed by the ratio of the smaller to larger mapped areas.

with the same telescope give consistent results within 15%. f\sco extended sources, independently on the CO distribution within
shown in Table 3, the other sets of data are consistent with o disc of the galaxy, the CO intensity observed in the larger beam

for a point-like emission in the galaxies KIG 4 and 652, anglercomes that observed in the smaller beam multiplied by a similar
for an extended and radially declining emission in KIG 90@eometrical correction factor.
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Fig. 2. The molecular gas mass to optical blue luminosity of the targeig. 3. The molecular to atomic gas mass ratio as a function of the
galaxies. Filled symbols are for detected galaxies, arrows are uppw®rphological type. Filled symbols are for detected galaxies, arrows
limits to theM(H;)/Lg ratio (CO undetected galaxies). are upper limits to thé1(H,)/M(HI) ratio (CO undetected galaxies).
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