
Research Highlights:

1974

Thesisstudyof velocity field of spiralgalaxyM51 with an imagingFabry-Perot
interferometer. At theepoch,themostdetailedtwo-dimensionalstudyof motions
in any galaxyandprovidedevidencefavoringmodelof spiralformationdrivenby
interaction.1975

HI studyof DDO dwarf galaxies(with J.R.Fisher).This programapproximately
doubledthenumberof galaxiesobservedin HI.

1976

Westerbork21 cm observationsof what becamethe smallestsystemswith de-
tailedkinematicinformation(with L. Bottinelli, J.R.Fisher, L. Gouguenheim,R.
Sancisi,andH. vanWorden).

1977

Luminosity-line width relation for spirals(with J.R. Fisher). Subsequentlyre-
ferredto asTully-Fisherrelation.Still probablythemostaccuratewayto measure
thedistancesto spiralgalaxiesbeyonda few megaparsecs.

1981

HI observationsdatapaper(with J.R. Fisher). Publicationof resultsof obser-
vationsof 1200galaxies,againapproximatelydoublingthe numberof galaxies
observedin HI at thetime.

1982

A descriptionof theLocalSupercluster.

A color-magnituderelationfor spirals(with J.R.Mould andM Aaronson).

Model of galaxyinfall towardtheVirgo Cluster(with M. Aaronson,J.P. Huchra,
J.R.Mould, andP.L. Schechter).

1984

A more elaboratemodel of galaxy infall toward the Virgo Clusterand on the
angularmomentumcontentof galaxies(with E.J.Shaya).

1986

Discoveryof structurein theuniverseonascaleof 0.1c.Observedcoincidenceof
theplaneof theLocal Superclusteranda planedelineatedby Abell andlessrich
clustersin thePisces-Cetusregion.
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1987

Publicationof the ‘Nearby GalaxiesAtlas’ (with J.R. Fisher)and the ‘Nearby
GalaxiesCatalog’. Substantiallythefirst attemptto mapthestructurein thedis-
tributionof nearbygalaxies.

Compendiumof nearbygroupsof galaxiesselectedby objective algorithm. Ev-
idencefor darkmatteron a scaleof 100kpc aroundgalaxiesandlower limit for
thedensityof theuniverseof 0.08timesthecritical density.

1988

Distanceestimatesto galaxiesin clusters(with M.J. Pierce)andin thefield. Evi-
dencethattheHubbleConstantis in therange85-90km s� � Mpc � � .
First resultswith a new imagingFabry-Perotinterferometer(with J. Bland and
G. Cecil). Studiesof anomalousextendedemissionregions in nearbygalaxies
with active nuclei. Bipolar outflow from M82 mapped.Emission-linefilaments
demonstratedto beon outwardlyacceleratingsurfacesof hotbubbles.

1990

Mappingof biconaloutflow from theSeyfert galaxyNGC 1068andtheassocia-
tion with kiloparsecscalehighexcitationconditions(with G. CecilandJ.Bland).

1991

Dissectionof thevelocityfield of theultraluminousinfraredcollisionobjectNGC
6240into twodiscreteinteractingdiskcomponents.A compactcenterwasalready
known associatedwith oneof thesedisks,but a ‘dark’ centerwith a 700km s� �
velocitygradientwasalsoidentifiedwith theseconddisk(with J.Bland-Hawthorn
andA. Wilson).

1992

Linear non-parametricanalysisof the velocity field of the Local Supercluster
within 3000km s� � (with E.J.ShayaandM.J. Pierce). A valuefor the density
of matterclumpedon 1-10Mpc scalesof only
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��
wasfound.

Furtherintriguing but inconclusive evidenceis presentedfor coherentstructure,
possiblycyclic, on scalesof 300Mpc (with R. Scaramella,G. Vettolani,andG.
Zamorani).

The velocity field of the galaxyNGC 4258wasmapped(with G. Cecil andA.
Wilson). The well-known pairedanomalousarmswhich emanatefrom the nu-
cleusandareassociatedwith ionizedgas,radionon-thermalemission,andX-ray
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emissionarenow shown to consistof braidedstrands.Thephenomenonmustbe
associatedwith amagnetohydrodynamicinstability in theplasmajet outflow.

1994

NGC3079containsthemostenergeticbipolaroutflow eventseenin nearbygalax-
ies with line-of-sightvelocitiesrangingover 2000km s��� . A two-dimensional
Fabry-Perotvelocityfield maprevealsthat,aswith M82, thegasradiatingvisible
lines is on a sheatharoundhot X-ray emittingplasmaandthegasis accelerating
outward. Thestellarwind is drivenby a starburst in thegalaxynucleus(with S.
Veilleux,G. Cecil,J.Bland-Hawthorn,A. Filippenko, andW. Sargent).

1995

LeastAction reenactmentof orbitsof galaxiesin theLocalSuperclusterprovidea
plausiblehistoryof theformationof thestructurethatis seenandprovidesanesti-
mateof themassdistribution. Thedensityof matterdistributedlike theobserved
galaxiescorrespondsto 17%of closuredensity, with astandarddeviationof 10%
(with E.J.ShayaandP.J.E.Peebles).

1996

Evidencefor bimodality of the surfacebrightnessesof spiral diskscomesfrom
optical–infraredphotometryof a completesampleof galaxiesin theUrsaMajor
Cluster. Theremay be 3 discreteformationstatesfor spiralsseparatedby (an-
gularmomentum?)thresholds:low surfacebrightnesssystemswith exponential
disks,high surfacebrightnesssystemswith exponentialdisks,andhigh surface
brightnesssystemswith disksplusbulges(with M.A.W Verheijen).

1998

Theextragalacticdistancescaleandexpansionratearereevaluatedwith anabun-
danceof new data. Distancesto individual galaxiesare determinedusing the
relationbetweenluminositiesandrotationrates.Samplesarenow muchmoreex-
tensiveandcomplete,andcovermoreof thesky to greaterdistances.Photometry
at ��������� , and ��� bandsallows correctionsfor obscuration.Accuratedistances
from thecepheidmethodareavailablefor 24 calibratorgalaxies.It is now found
thatH �! #"$"$%'& km s��� Mpc ��� (95%prob.) (with M.J.Pierce).

2001

Observationswith the wide field CCD camerason CFH andSubarutelescopes
andcomplementaryHI observationswith the VLA reveal significantvariations
of thefaint endof thegalaxyluminosityfunction in differentenvironments.The
ratio dwarf-to-giantis high in high densityregionswith shortdynamicalcollapse
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timesandlow in low densityregionswith long dynamicaltimes. It is suggested
thatdwarfswereformedveryearlyin regionswith shortdynamicaltimes,soearly
thatthey formedbeforetheepochof re-ionizationof theuniverse.In low density
regions,dwarf darkhaloscollapsedafter theepochof re-ionization.Thevisible
manifestationsof galaxy formationwere squelchedin thosehalosthat wereso
small that the energy in the ionizedgasexceededthe gravitational energy asso-
ciatedwith thedarkhalopotentialwell (with R.SSomerville,N. Trentham,and
M.A.W. Verheijen).

2003

Thereis remarkablystrongobservationalevidencefor variationsin the amount
of blue light associatedwith dark matter in different environments. The most
light (lowest (*),+.- values)arefound in grouphalosin the massrange /10325476
/1032589(;: . Collapsedregionson largermassscaleshave increasinglylarger (<),+.-
values. The correlationis enhancedby a secondparameter:groupsor clusters
with shorterdynamicaltimeshave larger (<)=+>- values. Thesecorrelationscan
probablybeunderstoodastheconsequenceof stellaraging,tidal disruptions,and
thermalizationof gascomponents.At smallermasses,thereis evidently a cutoff
in processesthatleadto starformation.Groupsin themassrange/�032?2@6A/�03254�(;:
haveveryhigh (*),+.- values,reachingvaluesof severalthousand.It is speculated
thattheremaybecompletelydarkhalos.Theremaybeastrophysicalmechanisms
thatpreventgasaccumulationandstarformationin many low masshalos.

4


