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Abstract. We have developed a method for selecting the mdsminositiesLig > 10'2 L, (for Hy = 75kms ! Mpc~! and
luminous galaxies detected by IRAS based on their extremge = 0.1, as assumed throughout this paper). As shown by
values ofR, the ratio of60 xm andB-band luminosity. These Soifer et al. (1986, 1987), thesd#traluminous infrared galax-
objects have optical counterparts that are close to or below teg(ULIGs) are a very significant population in the local uni-
limits of Schmidt surveys. We have tested our method onvarse, dominating the high luminosity end of the local luminos-
1079 deg? region of sky, where we have selected a sample i function, and outnumbering local optically selected quasars
IRAS sources with60 pm flux densities greater than2Jy, by a factor of at least 2 (see Sanders & Mirabel 1996 and
corresponding to a redshift limit ~ 1 for objects with far-IR references therein). More recently, a number of objects with
luminosities of10'3 L. Optical identifications for these wereLig > 10'3 L, have been identified, for which the termy-
obtained from the UK Schmidt Telescope plates, using the likgerluminous infrared galaxiefHyLIGs) has been proposed.
lihood ratio method. Optical spectroscopy has been carried die first object of this type to be discovered in an infrared-
to reliably identify and measure the redshifts of six objects wigelected sample waRAS F10214+4724 atz = 2.28 (Rowan-
very faint optical counterparts, which are the only objects witRobinson et al. 1991a). Although this object is now known to be
R > 100 in the sample. One object is a hyperluminous infraregtavitationally lensed (Broadhurst & L&h1995; Close et al.
galaxy (HyLIG) atz = 0.834. Of the remaining, fainter objects,1995; Serjeant et al. 1995; Eisenhardt et al. 1996), itis a HyLIG
five are ultraluminous infrared galaxies (ULIGs) with a meagven after the gravitational magnification has been accounted
redshift of 0.45, higher than the highest known redshift of arigr (Downes et al. 1995). Furthermore, of the now more than 30
non-hyperluminous ULIG prior to this study. High excitatiorknown objects in this class, most do not show any evidence of
lines reveal the presence of an active nucleus in the HyLIG, jggtvitational lensing.
as in the other known infrared-selected HyLIGs. In contrast, The nature of the energy source powering the high bolomet-
no high excitation lines are found in the non-hyperluminoug luminosities of ULIGs and HyLIGs is a subject of intense
ULIGs. We discuss the implications of our results for the nundebate (see e.g., Rowan-Robinson 1996 for a recent review).
ber density of HyLIGs at < 1 and for the evolution of the Since ULIGs and HyLIGs have luminosities in the range of
infrared galaxy population out to this redshift, and show th#ite most powerful active galactic nuclei (AGNS), it has been
substantial evolution is indicated. Our selection method is rproposed that they are powered by dust-embedded AGNs. Al-
bust against the presence of gravitational lensing if the opti¢atnatively, the far-infrared (FIR) luminosity may be provided
and infrared magnification factors are similar, and we suggediyaa burst of intense star formation, with implied star formation
way of using it to select candidate gravitationally lensed infraredtes)M, ~ 102-10° M, yr—!, or even higher for HyLIGs. At
galaxies. the high end of this interval, a starburst lasting a typicglyrs
would produce a stellar massef10'! M, comparable to the
Key words: infrared: galaxies — galaxies: starburst — galaxielsiminous mass of a typical galaxy. Therefore, if powered only
evolution — galaxies: distances and redshifts by star formation, the HyLIGs form stars at the rate expected for
high redshift galaxies in their formation process, undergoing an
initial starburst that builds up the bulk of their stellar population.
AGNs are known to be present in most of the known HyLIGs,
but since the fraction of the FIR luminosity that they provide is
One of the most fundamental results of the IRAS survey wigknown, the presence of intense star formation is not ruled out.
the discovery of a class of galaxies that emit the bulk of thditdeed, several lines of evidence indicate the presence of vigor-

energy at far-infrared wavelengths and that h&w#000 xm Ous star formation ilRAS F10214 + 4724 (Rowan-Robinson
etal. 1993; Kroker etal. 1996; Green & Rowan-Robinson 1996),
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al. 1995; Goodrich et al. 1996). Furthermore, since most of tfeee Clements et al. 1996), whdrg, is the60 pm luminosity,
known HyLIGs have been found in surveys of AGNs, the ubidg-g the luminosity in theB band, B the B-band magnitude,
uity of AGNs in known HyLIGs may be entirely a selectiorand Sgg the 60 um flux density in Jy. The bivariat&-60 pm
effect. Thus an unbiased survey for HyLIGs based on a samplminosity function has been derived by Saunders et al. (1990),
of faint far-IR sources would be valuable for a reliable assesgho show thatR increases monotonically withgg. This de-
ment of the nature of these objects. In addition, since HyLI@&ndence accounts for the fact that the high luminosity cutoff
can be observed to very significant redshifts, a determinatiofthe luminosity function is much sharper in the optical regime
of their number densities will strongly constrain the evolutiothan in the infrared. Thereforég, can be combined with the
of IRAS galaxies at these redshifts, as far as the most lumin@mparentB band magnitude to calculafeé and hence obtain a
part of the luminosity function is concerned. crude estimate of the far-IR luminosity and distance of the ob-
In this paper we present a survey for the most luminoject. An approximaté? magnitude of the most luminous sources

galaxies detected by IRAS ini&79 deg? area of sky. We dis- in our sample can be estimated as follows. For the cosmolog-
cuss the sample selection process in §éct. 2 and our observatiahparameters adopted here, a ULIG withy = 10'?L,
and reduction procedures in Sédt. 3. The results are presemt@ddhave Sgp = 0.2Jy if it is at z ~ 0.35. Using the bi-
and discussed in Sedts. 4 and 5, while our conclusions are swariate luminosity function of Saunders et al. (1990), 95% of
marized in Sectl6. these will haveR > 10, and they will have a mean absolute

B magnitude of-20™0, or an apparent magnitude ~ 2170

atz ~ 0.35. At these magnitudes, sources can be identified on
2. Sample selection optical Schmidt survey plates. Furthermore, since the IRAS er-

We based our survey on a sample of sources selected fihellipse for our sample sources is typically” x 30", and

the IRAS Faint Source Catalog (FSC; Moshir et al. 1992f1€ extragalactic source density/at< 21™ is about 1000 per
Since our project involves the optical identification of faintduare degree, there s only abouta 2% probability of chance su-

sources, it is important to avoid spurious FSC sources (Reerpositions at these magnitudes. Therefore, ULIGs in the FSC
sulting from e.g., small-scale structure 60 um cirrus). We can be identified in optical Schmidt surveys and selected based
therefore selectéd a survey area where diff68e:m emis- on their Lgo/L g ratio. This method has been succesfully used
sion is faint (cf. the IRAS50 zm maps presented by Rowan_by.CIements etal. (1996), to find 91 U.LIGs with a'median red-
Robinson etal. (1991h)). The area selected consists of the 4 Hyft Petween 0.2 and 0.3, and a maximum redshift of 0.43, by
R.A. (B1950.0) interval betweei" and1", at Dec. (81950.0) selecting onlyR > 10 objects from FSC sources identified on
less than-30°and Galactic latitude less thant0° We also used Schmidt plates. This reasoning suggests that HyLIGs could be
a60 um flux cutoff of 0.2 Jy, since below this value the Fscdound inthe same way, but selecting only sources With 100

becomes rapidly less complete. The region selected contdfd-IRAS F10214+4724 hasR = 350). However, a HyLIG
305760 um FSC sources brighter tha2 Jy over an area of With Lir = 10" Lo will have Sgo = 0.2Jy atz ~ 1, and a
1079 deg?. Stars and nearby galaxies were rejected by excludiffpSt ikely B ~ 2377 Such sources are below the plate limit of
all sources detected &2 um, leaving 2719 objects in the sam£ommon Schmidt surveys, while with deeper imaging the den-

ple. As a further safeguard against spurious sources, we usedihyof faint sources becomes so high, that reliable identification

FSC flux quality indicators and cirrus flag, to retain in the Sampi|%no longer possible without additional information. In order to

only those sources with a high-quality detectio@t:m and circurnvent. these problems we haye first obtained a samp'le of
no confusion by cirrus. Since the spectral energy distributiGandidatedistant HyLIGs by selecting those sources for which
(SED) of ULIGs peaks in the rest-frandé um region, ULIGs N° reliable identification can be found on optical Schmidt plates,
at > > 0.3 will have flux densities rising monotonically with ©" Which have very faint optical counterparts. Optical follow-

wavelength in the IRAS bands. Therefore the resulting sampl (56 Sedil3) was then used to obtain the correct identifica-
was further reduced by retaining only sources detected at bBff's @nd redshifts for the candidates. We note that the existence
60 and100 um. However, following Clements et al. (1996)'of faint but reliable FSC sources without optical counterparts

sources withSy00/Ss0 > 5 (WhereSioo and S, are the 100 above the typicallyB; = 22™ limit of Schmidt surveys has
and60 um flux densities as given in the FSC) were excludeH,ee” noted by several groups (Wolstencroft et al. 1986; Rowan-

since such cold sources most likely arise from small-scale strfr2binson 1991; Sutherland et al. 1991; Clements et al. 1996;
ture in Galactic cirrus. Finally, we rejected sources with assg!lver etal. 1996). Our programme is the first published project
ciations in other catalogs as indicated in the FSC, thus limitifigy Systematically identify these optically faint and potentially
our sample to 313 objects. As shown in SEkt. 5, these strict ¥gLY distant sources.

lection criteria make our survey a sparse (approximately 1 in e carried out an identification programme for our FSC
8) but unbiased survey for infrared galaxies withy > 0.2Jy SOurces on the U.K. Schmidt Telescope southern sky survey

over the1079 ded’ survey area. plates, digitized using the COSMOS plate scanning machine
In order to select from our sample the most distant objecty€ntis et al. 1992). The COSMOS catalog providés mag-
we define the FIR loudnegs by nitudes to a completeness limit 8f; ~ 22™, positions, major

and minor axis lengths, position angles, and for objects with
R=Lgo/Lp = Seo 100-4(B-14.45) (1) By < 21™ aclassification as star or galaxy, based on an algo-
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rithm described by Heydon-Dumbleton et al. (1989). The idedistribution. The remaining 6 had no plausible optical counter-
tifications were performed using the likelihood ratio methogart with B; < 20™5. The best “identifications” for these FSC
(see Sutherland & Saunders (1992) for a detailed discussi@gurces had. < 2. These 6 sources thus form our sample of
Briefly, the method assigns to every optical source a likelihoedndidate HyLIGs. We note th&RAS F10214+4-4724, which
ratio hasB = 22™5 and is located outside the IRAS FSC error el-
lipse, would also have been selected by this method, if it was

—r?/2 -
r (2) located within our survey area.

I e
~ 2m0109N(<By),

wherer is the distance between the FSC and optical positioBs Observations and reduction

in a coordinate system where the IRAS error ellipse is a C'“ﬂ? order to obtain identifications and redshifts of our FSC

of unity radius, sources we used the ESO Faint Object Spectrograph and Cam-
B D) era (EFOSC; Buzzoni et al. 1984) on thé m telescope of the
r = \/<d1> + (d?> ) (3) European Southern Observatory atLa Silla, Chile, on the nights
o1 02 of September 6-8, 1994. Conditions were clear but not photo-
1metric and the seeing (measured in Guilrand) was typically

In these expressions; ando, are the major and minor axes of 5 . .
the FSC error ellipsel; andd, are the position differences of1'5' T_he dgtector was 5.12 anu-re_flechop coa}ted, thmned,
the optical source with respect to the FSC source projected; kT|IIum|nated Tektronix .CCD with a pixel size 6f61 in .
these axes, an¥ (< Bj) is the density of objects brighter tharl'29'N9 mod(_a. Our observing stre_ltegy was as fqlloyvs. F_wst,
the candidate object. a short {(—2 min) exposure of the field was taken in imaging

In calculating L, it is important to take into accountmodd/e uGsmg .aB—It?anq f":ﬁr Ejantd ftqr so][neb.objtects also|R1
possible errors in the star/galaxy classification performed or Gunn), allowing the detection of objects several mag-

COSMOS. We noted that a number of ESC sources had coll udes below the COSMOS plate limit. Subsequently, long-slit
terparts with a very high value df, which were however clas- spectra were taken of potential counterpart galaxies, in order of
sified by COSMOS as stellar, but with axial ratios significr:mtlgelcreati'ngcl'(Ij(gl;\t}%cgI rf‘“tﬁvl‘?‘”ﬁ' mCItL.JIdmg ga!ax_les ?bove ?nd
exceeding unity. During our observing programme described frow the prate fimit, untit ah emission in€ gataxy
Sect® we obtaineds-band images of 19 of these, covering was found. The spectra were taken with integration times of 10

- : : : 0 min, using the B300 and R300 grisms with’& slit, pro-
range of magnitudes and axial ratios. Inthese 19 fields, we fouf s ; o
g g g ing a spectral resolutioh/A\ =~ 300 from 3640 to6860 A

that all objects classified as stellar by COSMOS, were in fa A el
galaxies if they had3; < 18™ and axial ratio exceeding 1.27. 300) or from 5970 t@770 A (R300). Wavelength calibration

Some objects with lower axial ratios were also misclassifidf> derived _from EXposures ofa I-_|eAr lamp. Photor_netrlc and
as stellar. We therefore reclassified all objects with < 18 spectroscopic calibration was achieved by observations of the

and axial ratio greater than 1.27 as galaxies. In Calcu|amngspectrophotometrlc standardT0—2. Flatfields were obtained

for objects classified as galaxies, we compudéd B ) tak- from dlan;pi EXDO?}[JVGZ. Dt"?lta reductcljon was perfolrmed tu ‘Zm.g Ene
ing into account only objects having the same classification. Ffé(?n ard long-sfit reduction procedures as iImplemented in the

objects classified as stellar or haviBg > 20™5 (making them AF package.
too faint for useful classification), the calculation 8f{ < B )
took into account all sources, regardless of classification. THisResults

method allows for the possibility of misclassification, while stilly - rasults are summarized in Table 1. Positions refer to the po-
somewnhat favouring objects classified as galaxies. sitions provided by the COSMOS catalog, or for sources below
~ InEq. (@) the simplifying assumption is made that the posie cosMOS plate limit to detections on our EFOSC images,
tion errors in the FSC are Gaussian. This assumption is appr%‘opting the astrometry of the COSMOS plates. Position er-
mately correct for smadi, butthe FSC position error distribution, ;s are about” r.m.s. Magnitudes3, are values provided
has wings which are stronger than Gaussian ones (S“therlﬁQ(bOSMOS except fOFRAS F21243—4501, where magni-

& Saunders 1992; Clements et al. 1996; Bertin et al. 1997). diljes are derived from our EFOSC imaging, calibrated using
order to take these wings into account, all optical sources clgss COSMOSB; magnitudes of other sources in the field.
sified as galaxies were assigned= 5 if they were withinl’  gjnce this procedure ignores the differences betw@grand

from the FSC position and hal; < 19™. the BesselB filter used in EFOSCRB; for this object is only
The identification process consisted of calculaings de- 555roximate. Far-IR luminositiekrr have been calculated

scribed above for every optical object witlghof the FSC po- ¢, Lpr = 47D? Fprr, whereDy, is the luminosity distance
sition. Following Clements et al. (1996), we consider an opsq4

tical identification reliable for. > 5. Of our sample of 313 I g g

FSC sources, 302 had identifications with> 5. Of there- — & _ g j9-11 (2.5860 + 100) 4)
maining 11, 5 were found to hav@, < 19™5 objects within €9 ' cm~> Jy oy

1/25 of the FSC positions, which present plausible identificdsee Sanders & Mirabel 1996 and references therein). This
tions given the non-Gaussian wings of the FSC position erqgrocedure somewhat underestimes the total far-IR luminos-
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Table 1. Parameters of distant FSC sample sources

name R.A. Dec. z Seo  Sio00 B Lrir R
(B1950.0) Byl  [y] [Lo]

IRASF00320—3307 00" 32™00%99 —33°07'44”6 0.439 0.43 0.87 21™10 4.9 x 102 200
IRASF00417—3358 00" 41™40%41 —33°58 0370 0.461 0.24 0.59 21™97 3.3x 10'2 240
IRASF21065—3451 21"06™33°93 —34°51'3470 0.329 0.36 1.55 21™54 3.1 x 10'2 250
IRASF21243—4501 21"24™ 26505 —45°01'54”2 0.834 0.30 0.90 23™7 1.9 x 10'* 1500
IRASF22148—4013 22" 14™ 52507 —40°12'58”4 0.529 0.33 0.83 21™6 4.4 x 10*? 240
or: 221 14™ 51596  —40° 13/ 02”77  0.380 21™5 2.0 x 10*2 220
IRASF23555—3436 23%55™ 32514 —34°36'29”3 0.490 0.31 0.71 20™98 4.8 x 102 130

ity because it does not include /d-correction. An accurate low axial ratio. However, this object is in fact/; = 17786

K-correction is not possible because of the lack of knowledgalaxy with a possible tail or extension towards the east, and

of the SED of the sources. However, under the assumption teabwing [Nei11], [O 11], HG and [Or111] emission lines at =

the SED is similar to that of the prototypical ULI&rp 220, we 0.235. The COSMOS position for this object is R.A. (1950) =

find that the underestimate introduced by @&).could be upto 22" 56™ 53573, Dec. (B1950) =—55° 23’ 24”6 and its far-IR

50% for the most distant objects. luminosity is8.8 x 10! L. Accounting for the flux beyond
Notes on individual sample sources: 100 pm, this object is also a ULIG.

— IRAS F00320—3307: while classified as only one galaxy
by COSMOS, this system consists of 2 interacting galaxigs Discussion

atz = 0.439. The compound spectrum shows strgngl[p All ob ; | tound to h IR loud
3727 A, in addition to [Net] 3869 A, [O 111] 5007 A and objects from our sample are found to have a oudness

Hao R > 100. In contrast, the highest value &famong thel, > 5

— TRAS F00417—3358: the object with the highest likelihood sources that were removed from the sample is 76. Thereforg
ratio in this field, and therefore the a priori most likely coun?Y’ approach of selecting those sources which do not have reli-
terpart, was found to be a luminous object showingi]O able counterparts above the COSMOS plate limit, or for which

[Ner], Ca H and K absorption, and 4000 A break at the_ counterpart is so faint that mlsu_jentlflca'qon is no Ionger

~ — 0.461. unlikely, proves to be very effective in selecting sources with

— IRASF21065—3451: the second most likely counterparXtreme vlaluefs oft. What is the nature of thesdef(_)bjects? Of
as indicated by our identification process, barely resolvﬁbIr sample of 6 sources, one is a HyLIG and five are non-
yperluminous ULIGs. The five non-hyperluminous ULIGs are

atz = 0.329, and showing strong [@], in addition to
anz [Or11]. ’ olal 34 all detected on the COSMOS plates and h&ye< 22.0 and

— IRAS F21243—4501: none of the possible COSMOS iden-R_ < 250. Their mea_nredshiftz = 0.451is h_igher than the_
tifications showed emission lines, but a fainter object clofignest known redshift of any non-hyperluminous ULIG prior

to the IRAS error ellipse was found to have [Ne3426 A to this study, indicating that our procedure is also a powerful
and [On] at = — 0.834. A broad feature at the expectedmethOd for selecting distant ULIGs. The HyLIG in our sam-
wavelength of Mg1.279é,& may also be present, ple is the only object not detected on the COSMOS plates and

— IRAS F22148—4013: spectra of two galaxies only/’5 apart ”r:is object has3 :b23;'n7 agdbR = 3509- Thi;_ result _C‘r)]”ﬁrms
yielded redshifts of 0.380 and 0.529, based on strong][0 &t HYLIGs can be found by selecting objects with extreme

H3 and [Orm1] lines (for both objects) and also strongiH values ofR. The main difficulty in applying this method is the

[N 1] 6584 A and [Si1] 6716 ands731 Alines (in the object large size of the IRAS position error ellipses, which precludes
atz — 0.380). The two objects are of closely simil&, & direct optical identification at the faint magnitude levels ex-

magnitude. Either of these may be the correct identicati&ﬁmed fqr distant HyLIGs. However, future surveys, such as
or they may both contribute part of the F$G um flux the ongoing European Large Area ISO Survey (ELAIS; Oliver

density. In either case at least one of the objects is a ULIE96), and surveys with SIRTF and FIRST, and with SCUBA
but none is a HyLIG. on the James Clerk Maxwell Telescope (JCMT) will provide
— TRAS F23555—3436: the most likely identication from the substantially better positional accuracy and not suffer from this

COSMOS plate is a distorted object outside but close to t'ﬁjgntification ambiguity. The method used here for selecting
FSC error ellipse showing [@] and [NerrT] at = — 0.490 the most luminous and distant objects can be adapted directly

to those surveys.
In addition, we observed one object not in our sample of The small size of our sample, which contains only one
6 candidate distant objectBRAS F22569—5523, in order to HyLIG, precludes any detailed statistical inferences, which
check possible misidentification, since the only likely countemust await more extensive programmes using this selection
part was classified by COSMOS as a fairly bright star witand identification method, based on IRAS data or on the sur-
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veys mentioned previously. However, a number of trends @an use our results to estimate a number density for HyLIGs
our data merit further discussion. In the first place, the datz < 1 of approximately7 x 10~3 deg 2, with considerable
tection of [Nev] emission in the only HyLIG in our sample uncertainty due to the small numbers involved. We note that,
shows that this object contains an AGN. Thus all three IRAGdopting the locab0 pm luminosity function of Saunders et
selected HyLIGs discovered so faiRASF10214+4724, al. (1990), this estimate implies significant evolution in the in-
IRASF15307+3252 (Cutri et al. 1994; Hines et al. 1995) andrared galaxy population te = 1. Only in the unlikely case that
IRAS F21243—4501 (this work)) contain AGNs. While the the HyLIG detected in our sparse survey was the ankg 1
statistics for HyLIGs is still based on small numbers, the rélyLIG in the entirel079 ded survey area, no evolution would
sult is significant, since the [Ng line was not detected in any be needed.
of the non-hyperluminous ULIGs in our sample, while our spec- We finally note that since we are usirdg, /L to select
tra did cover the wavelength where this line would be expectddminous objects, our selection method is robust against the
Thus the HyLIGs form a remarkable contrast with the nomresence of gravitational lensing, provided the corresponding
hyperluminous ULIGs, where the presence or absence of AGiMagnification factors are similar 60 pm andB. As a result,
is a strongly debated issue, and direct evidence for the presemeee a redshift and hence an infrared luminosity is availdble,
for an AGN is very scarce. andLig may be combined to address the possibility of gravita-
Our procedure brings about incompleteness in our samfilenal lensing. We illustrate the method using the lensed HyLIG
of R > 100 objects in two ways: identification incompletenesBRAS F10214+4724 and the HyLIG IRAS F21243—4501,
and selection incompleteness. The former effect arises if objeicksntified in the present work. As noted in Sgét.2,
with R > 100 fail to be selected by out < 5 criterion, which  TRASF10214+4724 has R = 350. Using the bivariateB-
occurs if a bright galaxy lies close to the line-of-sight to a di$0 ym luminosity function of Saunders et al. (1990), we
tant FSC source, giving rise to erroneous identification with tfied a most likely intrinsic infrared luminositf.%" of about
bright galaxy. As noted in Sefl. 2, the probability of misiders x 102 L. The apparent luminosity following from the red-
tification in this situation is only about 2% for galaxies wittshift of 2.28 on the other hand,I§5” = 2 x 10! L. The large
Bj < 21™. Since the large majority of odr > 5identifications discrepancy betweeb™ andL75" suggests gravitational am-
have counterparts significantly brighter th&y = 21™ (for plification by a factor of about 60. Using the same reasoning,
85% of the objects witth, > 5,the counterparthas; < 19m0), for IRASF21243—4501 we find L%" = 1.6 x 103 L and
the probability of chance superpositions is much less than 2#;" = 1.9 x 10'® L. Because of the similarity of the two val-
and the identification incompleteness can thus be neglectedues, there is in this case no indication for gravitational lensing.
However, the sample of 313 objects used for our identific&aution is required when applying this method, since the un-
tion programme does suffer from selection incompleteness. @erlying assumption of similar magnification factors at optical
selection method was aimed at rejecting spurious sources; hawe infrared wavelengths may easily be violated, as is the case
ever, as shown below, it must have removed a significant numbefRAS F10214+4724, where an optical magnification by ap-
of real sources from the sample as well. The relevant selectfmmoximately a factor of 100 is found (Eisenhardt et al. 1996),
criteria are the requirement to have a high-quality:m detec- whereas the infrared magnification is only approximately a fac-
tion, no cirrus confusion, and a detection@® pm. Whilethese tor of 10 (Downes et al. 1995; Green & Rowan-Robinson 1996;
criteria were effective at rejecting spurious detections, they alSerjeant et al. 1998). Therefore the actual presence or absence
introduce a selection incompleteness, and may have rejeatédravitational amplification must always be established by ad-
some distant objects. In order to assess the magnitude of tliteonal observations. However this method may be useful for
effect, we compare our sample to the FSBsample described selecting candidate gravitationally lensed sources for further
by Oliver et al. (1996). This sample has been constructed ssudy.
ing low-cirrus regions with good IRA80 um coverage and is
estimated to be 99% complete 8§, > 0.2 Jy, which is the .
same flux limit as the sample described in the present pa&rponclusmns

It contains 1931 IRAS FSC galaxies over an are&ideg®, 1. We have identified the most luminous infrared galaxies in

giving a source density of 2.30 per ded\dopting this source  an unbiased sample of 313 reliable extragalactic IRAS FSC
density as characteristic for the present survey shows that a to-sources withSs, > 0.2Jy. Our method is based on the

tal of 2483 expected IRAS FSC galaxies over the entire survey pivariate B-60 xm luminosity function of infrared galax-
area should be expected, a plausible number given that, includ-jes, which implies that the most luminous objects have the
ing spurious sources, our initial extragalactic sample in this area highest values oR (as defined by EdI)), and have opti-
contained 2719 objects (see SELt. 2). In contrast, only 313 ob-cal counterparts that are so faint that they cannot be reliably
jects were retained in our sample of candidate objects after the jdentified (or are undetected) in typical Schmidt surveys. Us-
strict selection criteria described in S€gt. 2 had been applied. ing optical spectroscopy, we have systematically identified
However, since none of these criteria introduces a bias in lumi- the optical counterparts of all of the 6 sources in @uy:m
nosity or distance, our sampleusbiasedand our survey thus  sample that were too faint iB; to be reliably identified on
constitutes aparse(approximately 1 in 8) survey of infrared  the UKST plates. Our results confirm that this method se-
galaxies withSso > 0.2 Jy over thel079 ded’ area. Hence we |ects the galaxies with the largest valuesifso that these
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galaxies are indeed the 6 most luminous infrared galaxie®se L.M., Hall P.B., Liu C.T., Hege E.K., 1995, ApJ 452, L9
in our sample. Five of these are non-hyperluminous ULIG&tri R.M., HuchraJ.P.,LowF.J., BrownR.L., Vanden Bout P.A., 1994,
with a mean redshift of 0.45, higher than any previously ApJ 424,165

known non-hyperluminous ULIG; the remaining source igownes D., Solomon P.M., Radford S.J.E., 1995, ApJ 453, L65
aHyLIG atz = 0.834. Eisenhardt P.R., Armus L., Hogg D.W,, et al., 1996, ApJ 461, 72

2. The HyLIG in our samplelRAS F21243—4501) contains Elston R., McCarthy P.J., Eisenhardt P., et al., 1994, AJ 107, 910

an AGN, as shown by the presence of [Neemission Goodrich R.W., Miller J.H., Martel A., et al., 1996, ApJ 46, L9
’ y P " Green S.M., Rowan-Robinson M., 1996, MNRAS 279, 884

Hen(,:e all infrared-selected HyLIGs discovered so far u‘ll'eydon-DumbIeton N.H., Collins C.H., MacGillivray H.T., 1989,
ambiguously show the presence of AGNSs. In contrast, none’ \yNRAS 238, 379

of the non-hyperluminous ULIGs in our sample show eVisines D.C., Schmidt G.D., Smith P.S., Cutri R.M., Low F.J., 1995, ApJ
dence for the presence of AGNs, and such evidence is rare450, L1
among non-hyperluminous ULIGs in general. Kroker H., Genzel R., Krabbe A, et al., 1996, ApJ 463, L55

3. Our method is robust against the effects of gravitationgbshir M., Kopan G., Conrow T., etal., 1992, Explanatory Supplement
lensing if the optical and infrared magnification factors are to the IRAS Faint Source Survey, Version 2, JPL D-10015 8/92,

similar. Under this assumption this method may be useful for JPL, Pasadena
selecting candidate gravitationally lensed sources by coffiver S-J., 1996, The European Large Area ISO Survey: ELAIS. In:

- L . . . . Bremer M.N., Van der Werf P.P.,d&gering H.J.A., Carilli C.L.
ga”;?ei?|Ln,g;gggtlug;gjgé;igns?e;ngo?) with the (eds.), Cold gas at high redshift, Kluwer Academic Publishers,
PP y 0 ) Dordrecht, p. 77

4. Qur survey ConSt.'tUtes an unb'_ased{ sparse (appFOXIma@ﬂMer S.J., Rowan-Robinson M., Broadhurst T.J., etal., 1996, MNRAS
1in 8) survey of infrared galaxies withsy > 0.2 Jy over 280, 673
a1079ded area, and the results allow an estimate of th€owan-Robinson M., 1991, Adv. Sp. Res. 11, (2)247
number density of HyLIGs at < 1 of approximately Rowan-Robinson M., 1996, The evolution of the far-infrared galaxy
7x 1073 deg_2, with considerable uncertainty due to the population. In: Bremer M.N., Van der Werf P.PofRyering H.J.A.,
small numbers involved. Compared to the local luminosity Carilli C.L. (eds.), Cold gas at high redshift, Kluwer, Dordrecht,
function of infrared galaxies, this estimate indicates sub- Pp. 61
stantial evolution at the highest luminosities, except in tfgowan-Robinson M., Broadhurst T., Lawrence A., et al.,, 1991a, Nat

unlikely case that the HyLIG found in our sparse surveyiF§ 351’R71b9 M. Hughes J. J M | 1991b. MNRAS 249
the only HyLIG atz < 1 in the entire1079ded survey owan-Robinson M., Hughes J., Jones M., etal., ' '
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area. Rowan-Robinson M., Efstathiou A., Lawrence A., et al.,, 1993,
MNRAS 261, 513

with the Infrared Space Observatory” network set up by the Eur anders D.B., Mirabel I.F., 1996, ARA&A 34, 749

pean Commission under contract ERB FMRX-CT96-0068 of its TM au;gsrz\l/\é' Rowan-Robinson M., Lawrence A., etal., 1990, MNRAS
programme. This paper is based on observations made at the Eyro-~ " . .

pean Southern Observatory, La Silla, Chile. The Infra Red Astrono%?”&?\lnéié ;?gthélI Rawlings S., King L.J., Clements D.L., 1995,
ical Satellite (IRAS) was developed and operated by the Netherlargjsr.eant S RaV\;Iin SS. Lacy M. etal. 1998 MNRAS 298, 321
Agency for Aerospace Programs (NIVR), the U.S. National Aerona erl v gs o, Lacy M. etal, ’ '
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