Research Highlights:

1974

Thesisstudyof velocity field of spiralgalaxyM51 with animaging Fabry-Perot
interferometerAt the epoch the mostdetailedtwo-dimensionastudyof motions
in any galaxyandprovidedevidencefavoring modelof spiralformationdrivenby

interaction.1975

HI studyof DDO dwarf galaxies(with J.R.Fisher).This programapproximately
doubledthe numberof galaxiesobsenedin Hl.

1976

Westerbork21 cm obsenationsof what becamethe smallestsystemswith de-
tailed kinematicinformation(with L. Bottinelli, J.R.Fisher L. GouguenheimR.
Sancisi,andH. vanWorden).

1977

Luminosity-line width relation for spirals(with J.R. Fisher). Subsequentlye-
ferredto asTully-Fisherrelation. Still probablythemostaccuratevayto measure
thedistancedo spiralgalaxiesbeyondafew megaparsecs.

1981

HI obsenationsdatapaper(with J.R. Fisher). Publicationof resultsof obser
vationsof 1200 galaxies,againapproximatelydoublingthe numberof galaxies
obsenedin HI atthetime.

1982

A descriptionof the Local Supercluster

A color-magnituderelationfor spirals(with J.R.Mould andM Aaronson).
Model of galaxyinfall towardthe Virgo Cluster(with M. AaronsonJ.P Huchra,
J.R.Mould, andPL. Schechter).

1984

A more elaboratemodel of galaxyinfall toward the Virgo Clusterand on the
angularmomentuntontentof galaxiegwith E.J.Shaya).

1986

Discovery of structuren theuniverseon ascaleof 0.1c. Obsenedcoincidenceof

the planeof the Local Superclusteanda planedelineatedoy Abell andlessrich
clustersin the Pisces-Cetusegion.



1987

Publicationof the ‘Nearby GalaxiesAtlas’ (with J.R. Fisher)and the ‘Nearby
GalaxiesCatalog’. Substantiallythe first attemptto mapthe structurein the dis-
tribution of nearbygalaxies.

Compendiunof nearbygroupsof galaxiesselectedoy objectve algorithm. Ev-
idencefor dark matteron a scaleof 100 kpc aroundgalaxiesandlower limit for
thedensityof the universeof 0.08timesthecritical density

1988

Distanceestimatedo galaxiesin clustergwith M.J. Pierce)andin thefield. Evi-
dencethatthe Hubble Constantis in therange85-90km s—! Mpc—1.

First resultswith a new imaging Fabry-Perotinterferometer(with J. Bland and
G. Cecil). Studiesof anomalousextendedemissionregionsin nearbygalaxies
with active nuclei. Bipolar outflov from M82 mapped.Emission-linefilaments
demonstratetb be on outwardly acceleratingurfacesof hot bubbles.

1990

Mappingof biconaloutflow from the Seyfert galaxyNGC 1068andthe associa-
tion with kiloparsecscalehigh excitationconditions(with G. CecilandJ. Bland).

1991

Dissectiorof thevelocity field of theultraluminousnfraredcollision objectNGC
6240into two discretenteractingdiskcomponentsA compactentemwasalready
known associatedvith oneof thesedisks,but a ‘dark’ centerwith a 700km s™*
velocity gradientwasalsoidentifiedwith thesecondlisk (with J.Bland-Havthorn
andA. Wilson).

1992

Linear non-parametria@analysisof 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 0.1€2,,;; wasfound.
Furtherintriguing but inconclusve evidenceis presentedor coherentstructure,
possiblycyclic, on scalesof 300 Mpc (with R. Scaramellai. Vettolani,andG.
Zamorani).

The velocity field of the galaxy NGC 4258 was mapped(with G. Cecil and A.
Wilson). The well-known pairedanomalousarmswhich emanatdrom the nu-
cleusandareassociatedavith ionizedgas,radionon-thermakmissionandX-ray



emissionarenow shown to consistof braidedstrands.The phenomenomustbe
associateavith amagnetohydrodynamiastability in the plasmaget outflow.

1994

NGC 3079containghemostenegeticbipolaroutflow eventseenn nearbygalax-
ies with line-of-sight velocitiesrangingover 2000km s—. A two-dimensional
Fabry-Perotwelocity field maprevealsthat,aswith M82, thegasradiatingvisible
linesis on a sheatharoundhot X-ray emitting plasmaandthe gasis accelerating
outward. The stellarwind is drivenby a starturstin the galaxynucleus(with S.
Veilleux, G. Cecil,J. Bland-Hawthorn,A. Filippenko, andW. Sagent).

1995

LeastAction reenactmentf orbitsof galaxiesn theLocal Superclusteprovide a
plausiblehistoryof theformationof the structurethatis seerandprovidesanesti-
mateof the massdistribution. The densityof matterdistributedlik e the obsered
galaxiescorrespond$o 17% of closuredensity with a standardieviation of 10%
(with E.J.ShayaandP.J.E.Peebles).

1996

Evidencefor bimodality of the surfacebrightnesse®f spiral disks comesfrom
optical-infraredohotometryof a completesampleof galaxiesin the UrsaMajor
Cluster Theremay be 3 discreteformation statesfor spiralsseparatedy (an-
gularmomentum?)hresholds:low surfacebrightnesssystemswith exponential
disks, high surfacebrightnesssystemswith exponentialdisks, and high surface
brightnessystemawith disksplusbulges(with M.A.W Verheijen).

1998

The extragalactiadistancescaleandexpansionratearereevaluatedwith anakhun-
danceof new data. Distancesto individual galaxiesare determinedusing the
relationbetweernuminositiesandrotationrates.Samplesarenow muchmoreex-
tensve andcomplete andcover moreof the sky to greaterdistancesPhotometry
at B, R, I, and K’ bandsallows correctionsfor obscuration.Accuratedistances
from the cepheidmethodareavailablefor 24 calibratorgalaxies.lt is now found
thatH, = 7748 km s~ Mpc~! (95%proh) (with M.J. Pierce).

2001

Obsenationswith the wide field CCD camerason CFH and Subarutelescopes
and complementarnyHl obsenationswith the VLA reveal significantvariations
of thefaint endof the galaxyluminosity functionin differentenvironments.The

ratio dwarf-to-giantis highin high densityregionswith shortdynamicalcollapse
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timesandlow in low densityregionswith long dynamicaltimes. It is suggested
thatdwarfswereformedvery earlyin regionswith shortdynamicakimes,soearly
thatthey formedbeforethe epochof re-ionizationof the universe.In low density
regions,dwarf dark haloscollapsedafter the epochof re-ionization. The visible
manifestationf galaxy formationwere squelchedn thosehalosthat were so
small thatthe enegy in the ionized gasexceededhe gravitational enegy asso-
ciatedwith the dark halo potentialwell (with R.S Somerville,N. Trentham,and
M.A.W. Verheijen).

2003

Thereis remarkablystrongobsenational evidencefor variationsin the amount
of blue light associatedvith dark matterin differentervironments. The most
light (lowest M/ Lp values)are foundin grouphalosin the massrange10*? —
1013 My, Collapsedegionson largermassscaleshave increasinglylarger M/ Lp
values. The correlationis enhancedy a secondparameter:groupsor clusters
with shorterdynamicaltimeshave larger M/ Ly values. Thesecorrelationscan
probablybe understoodsthe consequencef stellaraging,tidal disruptionsand
thermalizationof gascomponentsAt smallermassesthereis evidently a cutoff
in processethatleadto starformation. Groupsin themassrangel0'* — 1012\,
haveveryhigh M/ L valuesreachingvaluesof severalthousandlt is speculated
thattheremaybecompletelydarkhalos.Theremaybeastrophysicamechanisms
thatpreventgasaccumulatiorandstarformationin mary low masshalos.



