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HE IDEA OF A (FORS Deep
FieldQFDF) wasbornin 1997
when scientists at  the
Heidelbeg State Observatory
and the University Obser-
vatoriesof GsttingenandMYncherdrew up
plansfor theuseof theguaranteedbserving
time grantedto themasa rewardfor build-
ing the two FORSinstrumentdor the ESO
VLT. By that time variousdeepfield proj-
ects(notablythe HDF-N) hadalreadyresult-
edin importantnewinformationon the dis-
tant universeandits evolutionwith cosmic
age.But the combinationof thelarger (rela-
tive to the HDF) field-of-view of FORS,the
excellentoptical quality of the VLT, andthe
superiorlight collecting power of the VLT
combinedwith the high efficiency of the
FORS spectroscopic observing modes
promised important new opportunitiesin
this area. Thereforea significantfraction of
theguarantee®FORSobservingime wasset
asidefor very deepobservationof a care
fully selectedegionof thesoutherrsky cor-
respondingo the field-of-view of FORSin
standardresolutionmode.A descriptionof
the selectiorcriteria, of the objectivesof the
FDF programme,and of various technical
detailshasbeenprovidedin anearlierissue
of TheMessenge(Appenzellertal.,2000),
andthuswill not be repeatechere.Instead,
the presentcontributionwill be devotedto
highlights among the scientific results
obtainedsofar from the FDF.

TheFDF programmestartedn 1999assoon
asthefirst unittelescopef the VLT became
availablefor scientific work. As a first step
we usedFORS1at the VLT unit telescope
Antu to obtain deep images of the FDF
throughfive standardbroad-bandilters (U,
B, g, R, andl) during 1999 and 2000.The
broad-bandmageswerelater supplemented
with narrow-band images taken through
selected interference filters. Although
observingconditionsduring the 1999 runs

were rather unfavourableand part of the
timewaslostto poorweathe, it waseventu-
ally possibleto collect more than 300 indi-
vidualimageswith atotalintegrationtime of
about 39 hours. The resulting co-added
FORSimagefor the bluefilter bandturned
outto benearlyasdeepasthecorresponding
HDF-N image, while the visual and the |-
bandimageswereonly aboutonemagnitude
less deep than those of the HDF-N. Of
course dueto the atmospheridlurring typ-
ical of ground-based observations, the
FORSimagesare less sharpthan those of
theHST deepfields. Ontheotherhand,with
(FWHM) angular resolutions ranging
betweerD.53arcsedn thel and0.97arcsec
in U-band,theresolutionof the FDF images
compares favourably with other ground-
basedeepfields.As aresult,onourimages,
which cover a sky areaof aboutsevenby
sevenarcmin(or 1/150f theareacoveredoy
thefull moon),morethan100000objectsare
visible, i.e. the samenumberof objectsasin
the new (much deepe, but smaller) OHST
Ultra Deep FieldO.Almost all objects are
distantgalaxies.Thereare also eight spee
troscopically confirmed quasarsand more
than 50 faint stars.A colour image of the
FDF, produceddy combiningour B (blue),R
(red) and | (deep red) monochromatic
imagesis presentedn Fig. 1. To makefine
detailsandthe fainter objectsbettervisible,
an image sharpeningprocedure(the Lucy-
Richardsondeconvolutionalgorithm) and a
non-linearflux scalehasbeenappliedto the
original image.Thereforethe imagehasan
effective resolutionof about0.4 arcsec put
asomewhahighernoiselevel thanthe orig-
inal images.

In addition to the FORS frames we
obtained near-infrared (J and Ks bands)
imagesof the FDF usingthe Sofl instrument
at the ESO NTT on La Silla. Due to the
smallertelescopeaperturetheseimagesare
muchlessdeep But theywereimportantfor
theanalysisof our dataastheyimprovedthe
accuracyof the photometricredshifts and
they helpedusto discriminatebetweervery



Colour image of the FORS Deep Field. The image was produced by combining images obtained in a blue, a red and a deep-red filter
band. As pointed out in the text it has been processed to increase the resolution (to about 0.4 arcsec) and to make fainter features visible. The
image covers a field of 7.1 u 7.1 arcmin2. North is up, east to the left.

red compactgalaxiesand very cool stars.
Thelarge numberof distantgalaxiesandthe
uniform conditionsunderwhich the differ-
entimageswereobtainedmakethe FDF sur
vey a unique databasefor studyingextra-
galacticstellarsystemsat differentdistances
and cosmicages.However to evaluateour
imagesfirst theflux recordedrom theindi-
vidual objectshadto be measuredccurate
ly. With about 10* targets this obviously
requiredautomaticproceduresWhile such
proceduresare standardtools of modern
astronomy, their application to the FDF
imagesturnedout to be more complexthan
expectedPartof thedifficultiesencountered

weredueto thefact thatmostof our objects
had (evenin the moonlessnights usedfor

this programme) a surface brightness
amountingto only a small fraction of the
brightnesof the night sky. Hencethe back-
groundandthe instrumentalresponsdunc-
tions had to be determinedwith very high
accuracyto avoidintroducingerrorsfrom an
incorrectbackgroundsubtractionMoreover
instrumental effects and unresolved faint
background galaxies produced unusual

noise propertiesand artifacts which had to
be studiedand takencareof. As a resultit

took abouttwo yearsof hard work to pro-
ducea catalogueof all objectsfor which the

brightnesscould be measuredvith an error
atleastfive timessmallerthanthe observed
value.This cataloguepublishedby Heidt et
al. (2003), lists the coordinatesthe bright
nessin the differentfilter bands,and other
propertiesof 8753FDF objects.

Becauseof the expansionof the universe,
thewavelengttof thelight whichwe receive
from distantgalaxiesis alwaysshiftedto a
value larger than the wavelengthat which
the light had been emitted. Today
astronomers normally describe this Ged-



The distribution of the photometric redshifts in the FDF. The ordinate gives the num-
ber of galaxies observed within redshift intervals of 0.1.

The distribution of the well measured spectroscopic redshifts in the FDF The ordi-
nate gives the number of galaxies per redshift interval of 0.05. The colours differentiate galax-
ies with different levels of star formation activity, ranging from insignificant star formation

(magenta) to extreme starbursts (dark blue).

shiftby adimensionlessuantitydenotedas
zwhichis theratio betweerthis wavelength
shift and the wavelengthat which the light
was emitted. Since the spectraof galaxies
contain spectrallines and continuum fea-
tureswith known emittedwavelengthsred
shifts canbe derivedfrom spectraor b less
accurately B from photometric data (as
describedor the FDF sampleby Benderet
al. 2001). Sincethe redshiftincreaseswith
distance,it can be usedto determinedis-
tances. Moreover, because of the finite
velocity of light, redshifts also provide
informationon theepochwhenthelight was
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emitted. Hence, observing galaxies with
high redshiftsallow us not only to look into
thedistantuniversebut, moreimportanty, it
allows us to look backinto cosmichistoty.
So far photometric redshifts have been
derived for about 7000 FDF galaxies.But
accuratespectroscopicedshifts(which take
muchmoreobservingime) havebeendeter-
mined and cataloguedfor a subsampleof
341FDF objectsonly (Noll etal. 2004).For
statisticalinvestigationghe larger database
of the photometricredshiftsis obviouslyan
advantageOntheotherhand theseredshifts
are less accuratethan those derived from

spectra. Fortunatey, for thoseFDF objects
where both types of redshifts have been
derived, a comparisonhas shown that the
averagemeanerror of our photometricred
shiftsis only about0.03 for small redshifts
(increasingproportionalto (1+2) for larger
2), which is suficient for most statistical
purposes.

In Figs. 2 and3 we presenthe distribu-
tions of the observedohotometricandspec-
troscopicredshifts.As shownby Fig. 2 the
numberof observedgalaxiesincreasesap-
idly with redshiftfor z < 0.5 anddecreases
againgraduallyfor z> 1. As hasbeenknown
from earlier studies, the initial increase
reflectstheincreasingzolumeof spacesam-
pled with increasing redshift, while the
decreasés dueto the fact that at high red
shifts (i.e. at large distances)we observe
only the rare luminousgalaxies.The range
of redshiftsin Fig. 2 (0 < z< 7) corresponds
to a distancerange of 0b13billion light
yearsor a look-backtime of up to 13 billon
years(which coversmore than 90% of the
presentgeof theuniverse) Theappearance
of FDF galaxies of different redshifts is
illustratedby Fig. 4. As shownby thisfigure,
at intermediate redshifts many galaxies
appearblue dueto the redshiftedUV-radia-
tion of massiveyoung stars.At very high
redshiftsgalaxiesappeadeepredandrather
compact.

While Fig. 2 providesanessentiallycor-
rect representatiorof the redshift distribu-
tion of our flux-limited FDF galaxysample,
Fig. 3is affectedby selectioreffects.Firstly,
in orderto include a suficient numbersof
distant galaxies, during the spectroscopic
observationspriority was given to targets
with  higher  photometric  redshifts.
Therefore,comparedto Fig. 2 our Fig. 3
containsa larger fraction of high-redshift
objects. Secondy, galaxies with redshifts
aroundz = 1.5 haveno strongspectralfea-
tures in the wavelengthrange accessible
with FORS. Hence, although many such
objects were observed,accurateredshifts
couldoftennot be determinedresultingin a
dearthof suchgalaxiesin Fig. 3. Our data
alsoshowthatat differentredshiftsdifferent
types of galaxies tend to be observed.
Typical eliptica galaxies, containing no
young blue stars,are observedat low red-
shift only (since at higher redshifts their
radiation is shifted out of the wavelength
range of FORS). On the other hand, star
forming galaxiescanbeobservedaitanyred
shift (2 7).

A characteristipropertyof Figs.2 and3
are conspicuousnaximaof the galaxyden
sitiesatdistinctredshifts(e.g.atz=0.3,0.8,
2.4,and3.4).Becausef thelower accuracy
of the photometricredshifts,thesemaxima
appearbroaderin Fig. 2. But they are pres-
entin both (independentlyerived)distribu-
tions andthey obviouslyreflectthe sponge-
like large-scalestructureof the matterdistri-



The appearance of FDF galaxies of different redshift. Examples of the
observed redshifts are indicated by numbers placed to the right of the correspon-
ding object. Three decimals indicate spectroscopic redshifts, 2 decimals photo-
metric redshifts. The image covers about 80) by 90). North is up, east to the left.
The bright (yellowish) elliptical galaxy near the centre (with z = 0.331) is FDF-6005.
It is one of the brightest FDF galaxies and one of the few FDF objects visible on the
Palomar Observatory Sky Survey. The galaxy north-west of FDF-6005 with z =
4.995 is one of the most distant FDF objects for which a spectroscopic redshift has

been derived so far.

bution in the universe.A detailedanalysis
shows that the observedstructure agrees
well with the predictionsof the CDM sce

narios of cosmic structureformation. The

conspicuousoverdensityof galaxiesat z A

0.3canbetracedto agalaxyclusterwhichis

directly visible in the lower right of Fig. 1.

Amongtheimportantnewresultsof theFDF
programmearenew insightsinto the evolu-
tion with cosmictime of the propertiesof
galaxies. Since our photometric redshift
samplecontainsgalaxieswith very different
redshiftsand(at all redshifts)of very differ-
ent intrinsic luminosity, it is particularly
well suitedto derivethe luminosity distribu-
tion of galaxiesasa function of the redshift
(andcosmicage).Therefore asdescribedn
detailby Gabascletal. (2004),we wereable
to derive luminosity distributions for the
FDF galaxiesup to redshiftsof 5, i.e. for
about90% of the cosmichistory. Out to a
redshiftof 2.5,the UV datacanbedescribed
with a flat slopeof the luminosity function
not changingthroughouttime (a = B1.1in
the Schechtenotation). Theslopein therest
frameblue s slightly steeperand alsocon
stantwith time. At evenhigherredshiftswe
found no evidencefor the very steepslopes
(a =bl.6)iscussedor Lymanbreakgalax
iesin theliterature.Theanalysisof thelumi-

nosity functionfits betweerD.5and5 yields
a brighteningof the UV restframe charac-
teristic magnitudeby 2.6 mag and at the
sametime a decreaseof the characteristic
density by a factor of ten. The rest-frame
luminosityfunctionsfurthermoreallow usto
derivethe starformationratesasa function
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of cosmic time or redshift. From earlier
investigationst hasbeenknown that, com-
paredto today, starformationoccurredat a
muchhigherrateduring thefirst few billion
yearsof thecosmichistoly. As illustratedby
Fig. 5 the FDF data confirm this result.
Furthermore, the FDF results favour a
schemeof the galaxy evolution where the
overall star formation have stayed almost
constantup to very early agesof the uni-
verse. Even more direct evidencefor a
changeof the propertiesof the starforming
galaxieswith cosmicageis shownin Fig. 6.
Thisfigure (from Noll etal. 2004)compares
the averagespectraof FDF starburstgalax-
ies observedn theredshiftrange3 <z< 4
(correspondingo a cosmicperiodwhenthe
universehadreachedabout10% to 15% of
its presenfage)and2 < z < 3 (corresponding
to the time when the universehad reached
about 15% to 25% of its presentage).As
shown by the figure, the spectrashow the
samebasicfeatureshut distinctquantitative
differencesAs an examplewe notethatthe
galaxies observed at the earlier cosmic
epochsshowon averagemuch strongerLy-
a emissionand weakerabsorptionlines of
heavyelementsMoreove, the UV continu-
um appearssteepe As pointedout by Noll
et a. (2004) these differences can be
explainedassuminga lower abundanceof
heavyelementsanda lower averaganassof
thestarforming galaxiesattheearlierepoch.
This is not unexpectedsincewe know that
duringthe Big Bangonly hydrogenandheli-
um nuclei hadbeenformedwhile practicat
ly all otherelementavereproducedaterin
stars.In the FDF we obviously look back
into epochswhere the universe was too
youngto havealreadyformedthefractionof
heavyelementavhich we observetodsy.

A more quantitativeview of the chemi-

The cos-
mic star formation
rate as a function
of redshift as
derived from the
FDF (red symbols).
For comparison we
also included the
results of various
earlier studies
taken from the lit-
erature (blue sym-
bols). The data
have not been cor-
rected for dust
extinction.



Comparison of the mean spectra of FDF starburst galaxies with redshifts 2 < z< 3
(red solid line) and 3 < z < 4 (blue solid line). The spectra are normalized to have the same flux
level at the (rest frame) wavelength 1425 «. The lower panel shows the ratio between the two

spectra.

Mean strength of the resonance doublet of the carbon ion C*** in the spectra of FDF
starburst galaxies as a function of redshift. Since in starburst galaxies the strength of this blend
is approximately proportional to the abundance of heavy elements, the diagram illustrates
directly the chemical enrichment of the universe with decreasing redshift (or increasing cosmic

age).

cal enrichmentof the universeby starsis
provided by Fig. 7 (from Mehlert et al.
2002) where the strength(in terms of the
rest-frameequivalentwidth W) of thereso-
nancedoubletof the carbonion C*** in the
spectraof starburstgalaxiesis plotted as a
function of the redshift. The datapoints at
z> 1 arefrom the FDF. Thepointatz=0is
basedon publishedspectreof local starburst
galaxies. The blue symbols include all

galaxiesfor which the line was measured.

Thegreenandred symbolsreferto luminos-
ity-selectedsubsamplesvhich wereinvesti
gated separately to make sure that the
observedvariationis not dueto a selection
effect. (For detailsseeMehlertetal., 2002).
Sincein local starburstgalaxiesthe C***
strengthis found to be approximatelypro-
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portional to the heavyelementcontent,the
blue datapointsin Fig. 7 tracedirectly the
chemicalenrichmentistory of theuniverse.
According to this figure about 2/3 of the
heavy nuclei seemto have been formed
alreadyatz A 2.5,i.e.duringthefirst few bil-

lion yearsof the cosmichistory. This result
is in goodagreemenwith the high starfor-

mationactivity attheseearlyepochdndicat

edby Fig. 5.

Evolutionaryeffectssuchasthosedescribed
abovemay also affect establishedrelations
between different properties of galaxies,
such as the TullyBFisher relation (TFR,
Tully & Fisher1977) connectingthe lumi-

nosity andthe maximumrotationvelocity of
thediscsof spiralgalaxiesThisrelationcan
be understoodisa combinationof thevirial
theoremandthe centrifugalsupportof spiral
galaxiesComparingthe TFR of present-day
spiralsandthat of distantgalaxiesobserved
at earlier cosmic epochs,it is possibleto
guantify the evolutionin luminosity which
the spiralshaveundegone.This makesthe
TFR a powerful tool to test predictionsof
numericalsimulationsbasedon the hierar-
chical scenarioof galaxyformation,accord-
ing to which small galaxies have formed
first, followed by the successivéuild-up of
larger systems via merging processes.
Howeve, observationaktudiesof the TFR
of distant galaxieswere so far limited to
small sampleswith 10D20objectsand thus
could not be usedto testwhetherthe lumi-
nosity evolution differs between slowly
rotating (i.e. low-mass)andrapidly rotating
(high-mass)spirals. Therefore,we carried
out mediumPbresolutiospectroscopyf 113
FDF spiral galaxies covering redshifts
betweenz = 0.1 andz = 1 (Ziegler et al.
2002,BShm etal. 2004).

Fromthesespectrawe extractedspatial-
ly resolvedrotationcurves.By fitting simu-
latedvelocity fields to the observedotation
curvesthemaximumrotationvelocity could
be derivedfor 77 FDF spirals.The simula
tionstook into accountall geometriceffects
and, in particular the seeingand the influ-
enceof theslit width. In Fig. 8, we compare
our sampleto the local TFR. The FDF sam-
ple was sub-dividedaccordingto the rota
tion curve quality. Solid symbolsin Fig. 8
denotehigh-quality rotation curveswith a
large spatial extent and high symmetry,
which yield robustvaluesof the maximum
rotationvelocity. While thedistantlow-mass
spiralswerefoundto be brighterby up to 2
magnitudesin the restbframeB-band than
their local counterparts, the high-mass
objectsdo not show a significantevolution
in luminosity. This offersan explanatiorfor
the discrepanciedetweenpreviousstudies
of the distantTFR as combinationof selec-
tion effectsandsmall numberstatistics. Our
finding is at variancewith the results of
numerical simulations, which predict a
stronger brightening of high-massspirals.
This may indicatethe needfor a morereal-
istic modelingof the stellarpopulationprop-
ertiesin N-body codes.

In additionto resultsof a statisticalnature,
the FDF also yielded new information on
individual objectsandoninterestingparticu
lar classef objects.Examplesare the so-
called Q.y-a galaxiesOTheseare starburst
galaxies showing extremely strong Ly-a
emission lines relative to the continuum.
Such objectsare not observedin the local
universebut (asalsoindicatedin Fig. 6) they
becomerather common at high redshifts.



Their strong Ly-a flux is surprisingsince
multiple resonancescatteringin this line
resultsin a very long effective light path of
this radiation. Hence any dust absorption
will reducethe escapeprobability of Ly-a
photonsdramaticaly. Therefore,it hasbeen
suggestedn the literaturethatthe high-red-
shift Ly-a galaxiesarevery younggalaxies
which do not yet contain heavy elements
which could condensaténto dust particles.
Howeve, our FORS spectra(e.g. Fig. 9)
containconspicuouspectralinesof carbon,
silicon and nitrogen, showing that such
objectsarenot devoidof heavyelementsin
fact, a modelfit of the spectrumof thez =
3.304 Ly-a galaxy FDF-4691indicatesfor
this objecta heavyelementabundanceom-
parableto thatof the MagellanicClouds(the
closest major companion galaxies of the
Milky Way; Tapkenetal., 2004).HenceLy-
a photonsobviouslyescapdrom this galaxy
in spite of the presenceof heavyelements,
i.e.in thepresencef matterwhich canform
dust.A detailedmodelcomparisorandded-
icated radiative transfer calculations for
FDF-4691have shownthat this is possible
sincethelLy-a line is formedin ahighly tur-
bulentmediumandsincetheline-of-sightHI
columndensityis relatively low.

Among the eight quasarsin the FDF one
(Q0103-260z = 3.36)is suficiently bright
for high-resolutionspectroscop Therefore,
we usedthe UVES echellespectrograplat
theVLT to studytheabsorptiorby theinter-
galactic gas in the direction of the FDF
(Franketal., 2003).As expectedve founda
closecorrelationbetweernthe redshiftdistri-
bution of the intergalacticabsorbersand of
thegalaxydensityalongtheline-of-sight. As
illustratedby Fig. 10, this correlationis par-
ticularly evidentfor the Ometalabsorption
systems@hich tracethe high-densityinter-
galactic matte. Since accordingto current
CDM structureformationscenariogalaxies
form first andmostefficiently in volumesof
the highestdark matterdensity (which also
areregionsof high baryonicmatterdensity)
and since galactic winds are expectedto
enrichthe intergalacticmediumwith heavy
nuclei as soonas star formation and stellar
evolution havesetin, the observedcorrela-
tion is not surprising.However moreinter-
estingly, the correspondence of metal
absorptiorandgalaxyclusteringis not com
plete and the metalline strengthsvary sig-
nificantly betweenthe differentsystemsAt
z = 2.558we find, e.g.,areliably identified
closepair of metalabsorptiorsystemsn an
apparentvoid of galaxies. Howeve, this
may be due to the incompletenesof our
spectroscopicsurvey at faint magnitudes.
Onthe otherhand,the existenceof a promi-
nentgalaxy clusteringat z = 2.34 without a
detectablanetal absorptionsystemis unex-

Blue absolute magnitudes M as a function of maximum disc rotation velocity V.,

ax

for 77 FDF spirals at redshifts 0.1 < z < 1.0 (red symbols), compared to the local TullybFisher
relation (blue line). Slowly rotating, lowbmassdistant spirals are significantly brighter than their
local counterparts, whereas distant and local highbmasssystems have similar luminosities.

The spectrum of the Ly-a galaxy FDF-4691. In the low-resolution spectrum (magen-
ta) the strong Ly-a line (observed at 5230 ¢) is unresolved and truncated. The resolved profile
of this line is presented in the inset (black line) together with a theoretical profile calculated
from a model of the Ly-a forming region of FDF-4691 (red line).

pected.At this redshift metal systemsare
easily detected. Therefore,the absenceof
detectable metal absorption can only be
explainedassumingthat (comparedto the
othergalaxy clusterings)he galaxiesat z =
2.34 havebeenlessefficient in chemically
enrichingtheir environment.

Appenzellerl. et al., Cosmic Evolutionwith the FORSDeep Field

With an angularsize correspondingo
the sizeof alarge galaxyclusterat redshifts
2 - 5theFDFis notwell suitedto studyclus-
tering effectsin the angulardistribution.On
small scales,which can be investigatedin
the FDF, the observedclusteringis consis-
tent with the findings of other studies.But



thereareafew regionswhich showanunex-
pectedbehavia. Most interestingis a sur-
prisingly high densityof galaxieswith red-
shiftsnear3.36within afew arcsec(project

ed distance? 60 kpc) of the bright QSO
observedatthis redshift.It mayindicatethat
this QSO is located in an exceptionally
denseprotoclusterat this redshift.

In this reportwe describeda few examples
of scientificresultsobtainedso far from the
FDF. Many studiesusing FDF dataare still
in progressandsomeof the data(suchasthe
stellarcontentof the FDF and observations
obtained outside the optical range) have
hardly been touched.Among the exciting
ongoing investigationsis a more thorough
study of cosmic chemical evolution using
mediumresolutionspectraof FDF galaxies
(obtainedwith the VPH grismsof FORS2)
andimprovedsyntheticspectraMoreove, a
significanteffort is beingmadeto extendthe
FDF galaxysampleto redshiftsz > 5. In this
rangedifferentsearchtechniquesaveto be
usedsincesuchobjectsshowno flux in most
of the FORSbroad-bandilters (exceptfor a
weaksignalat | in somecases)Using nar-
row-band observations in deep-red filter
bandswe were ableto identify a sampleof
very promising candidatesfor such very
high redshiftgalaxiesin the FDF. Howeve,
these objects still require a spectroscopic
confirmation.Hencethereis still muchwork
to be donein the FDF, andthereremainsa
significantpotentialfor morereportsin The
Messenge

Histogram of the redshift d

istribution of spectroscopically observed FDF

galaxies in the redshift interval 2 < z < 3.7 (blue line) and the redshift positions of the
metal absorption systems of the FDF quasar Q0103-260 observed in this redshift range

(black vertical lines).
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Wide Field Imager Provides New View of a
Stellar Nursery (ESO PR Photo 20/04)

An international team of astronomers, led by
Massimo Robberto (European Space Agency
and Space Telescope Institute), used the Wide
Field Imager (WFI),a 67-million pixel digital
camera that is installed at the ESO/MPG 2.2m
telescope at La Silla, to obtain very deep
images of this region. The image shown is a
false-colour composite of all of the images
obtained in B, Ha, [Olll], and [SIl] where each
waveband was associated to a given colour: B
to blue, [Olll]to green; Ha to orange, and [SII]
to red. The field of view covers 34(u 33(.
North is up and East is to the left.

Among others, these observations allow the
astronomers to measure the rates of mass that
falls onto the young stars and to determine if it
depends on the position of the stars in the clus-
ter. If this were the case, it would indicate that
the final stages of star formation are affected by
the onset of ionizing radiation from the most
massive stars. The astronomers also obtained
images of the Orion Nebula in several narrow-
band filters corresponding to emission lines -
hydrogen (Ha), oxygen ([Olll]),and sulphur ([SII])
- enabling them to probe the morphology of the
nebula in these prominent lines.



