
Ponti�ia Universidad Cat�olia de ChileDepartamento de Astronom��a y Astrof��siaCasilla 306, Santiago 22, Chile | www.astro.pu.l1 IntrodutionThe Departamento de Astronom��a y Astrof��sia (As-tronomy and Astrophysis Department, DAA) is one ofthe two aademi divisions of the Faulty of Physis ofPonti�ia Universidad Cat�olia de Chile (PUC). Thisfaulty o�ers undergraduate (Lieniatura) degrees withmajor in Astronomy or Physis, and Ph.D. and Mas-ter's programs in Astrophysis or Physis. The missionof the DAA is to be a enter of exellene for studiesin Astronomy and Astrophysis, overing a broad rangeof areas of observational and theoretial astrophysis,and to prepare the next generations of students thatwill pro�t from the superb observational failities avail-able to Chilean astronomers and their ollaborators. Inthis report, we review the main ativities at DAA fromSeptember 2002 until September 2003.2 Personnel2.1 Changes in 2002/2003ArrivalsDr. A. Drake arrived from the Lawrene LivermoreNational Laboratory, USA, to start the Chilean resi-dene period of his joint Prineton{PUC postdotoralposition. Dr. J. Borissova arrived from the Institute ofAstronomy of the Bulgarian Aademy of Sienes, Bul-garia, to take a FONDAP postdotoral position. Dr. M.Zoali arrived from ESO, Chile, to start the Chilean res-idene period of her joint Prineton{PUC postdotoralposition.DeparturesDr. P. Hall left the DAA to join Prineton Univer-sity researh sta� for the �nal year of his joint postdo-toral position (see 5). Dr. S. Ellison �nished her ESOpostdotoral position with a jointly supported year ofresidene at the DAA and moved to the University ofVitoria, Canada, to take a faulty position. Dr. R.Cabana �nished his ESO postdotoral position witha jointly supported year of residene at the DAA andmoved to the CFHT Corporation, in Hawaii, to take aresident astronomer position.2.2 DAA Faulty� Dr. Felipe Barrientos, Assistant Professor (Ph.D.University of Toronto, 1999) { Galaxy evolution andmorphology. Elliptial galaxies. Clusters of galaxies.Observational osmology.� Dr. M�ario Catelan, Assoiate Professor (Ph.D. Uni-versidade de S~ao Paulo, Brazil, 1996) { Stellar evo-lution. Globular lusters. RR-Lyrae variable stars.� Dr. Alejandro Clohiatti, Assoiate Professor (Ph.D.

University of Texas at Austin, 1995) { Supernovae,near and far. Radiative Transfer. Cosmology.� Dr. Gaspar Galaz, Assistant Professor (Ph.D. Uni-versit�e de Paris, Frane, 1998) { Stellar populationin galaxies. Galaxy evolution. Statistial propertiesof the galaxy distribution.� Dr. Leopoldo Infante, Assoiate Professor and DAAChairman (Ph.D. University of Vitoria, Canada,1990) {Galaxy and struture evolution. Pairs, groupsand lusters of galaxies. LSB, dwarf and star form-ing galaxies in relation to environment. High-zQSOs. Correlation funtions.� Dr. Dante Minniti, Assoiate Professor (Ph.D. Uni-versity of Arizona, 1993) { Globular lusters. Stel-lar populations and evolution. Extrasolar planets.Galaxy formation. Galati struture. Gravitationalmirolensing.� Dr. Hern�an Quintana, Full Professor (Ph.D. Cam-bridge University, 1973) {Observational astrophysis.Clusters of galaxies. Interating galaxies. Largesale struture.� Dr. Andreas Reisenegger, Assoiate Professor (Ph.D.Calteh, 1993) { Theoretial Astrophysis. Neutronstars. Clusters of galaxies.2.3 Postdotoral Fellows 2002/2003The following sientist held postdotoral positions atthe DAA during the reported period.� Dr. Jordanka Borissova (Institute of Astronomy,Bulgarian Aademy of Siene, 1990), Variable Stars,Star Clusters, Stellar Evolution� Dr. Remi Cabana (Ph.D. Universit�e Laval, 1998),Large sale strutures, gravitational lensing, ompatstar forming galaxies, liquid mirror telesopes.� Dr. Andrew Drake (Ph.D. Australian National Uni-versity, 2001), Planet searhes, Mirolensing, Gala-ti Struture.� Dr. Sara Ellison (Ph.D. Cambridge University, 2000),Galaxy lustering near QSOs. Metal enrihment ofthe Lyman Alpha Forest, and metalliity evolutionof DLAs. Gamma ray bursts.� Dr. Patrik Hall (Ph.D. University of Arizona,1995), QSOs (Normal, Unusual, BAL & Reddened).High{z galaxies and their stellar populations. High{zAGNs.1



� Dr. Andrew Stephens (Ph.D. Ohio State University,2001), Globular Clusters. Galati Bulge.� Dr. Manuela Zoali, (Ph.D. Universit�a di Padova,2000), Old Stellar Populations, Globular Clusters,Galati Bulge, Initial Mass Funtion.Support for the postdotoral fellows omes fromombinations of DAA funds, grants from the Joint ESO{Chile Committee for the Development of Astronomy inChile, the Chilean Andes Foundation, and the FONDAPprogram (see 5).2.4 Tehnial Sta� and Assistants� Dr. Maurizio BaÆo (Ph.D. in Physis, Universidadde Chile, 1997) Teahing Observatory developmentand maintenane.� Li. Rodrigo Fern�andez (B.S. in Astronomy, Pontif-iia Universidad Cat�olia, 2003), Researh Assistantfor A. Reisenegger.� Li. Gisela Hertling (B.S. in Physis, Ponti�ia Uni-versidad Cat�olia, 1989), FONDAP Researh Assis-tant.� Li. Claudio Navarro (B.S. in Astronomy, Ponti�iaUniversidad Cat�olia, 2002), Researh Assistant forM. Catelan.� Ing. Juan V�eliz (Software Engineer, Universidad deChile, 1991), System Manager. Software Speialist.2.5 Reognitions, Awards and SabbatialsH. Quintana was awarded a 2002 Guggenheim Foun-dation Fellowship. He took a sabbatial leave between 1September 2002 and 1 July 2003, and spent part of thistime visiting the Department of Astrophysial Sienesat Prineton University.3 Aademi Programs3.1 Graduate Program and Students 2002/20033.1.1 New Graduate ProgramIn June 2003, the PUC University Counil approvedthe splitting of the old graduate program in physis intotwo new mentions: Astrophysis and Physis. The PhDin Astrophysis has four ore ourses: Physial Proessesin Astrophysis, Stellar Astrophysis, Extragalati As-trophysis, and a \Topis" ourse. Students have to startresearh projets during the �rst semester in shool. TheDAA and the Department of Physis handle admissionsjointly. Students speify their interest when applying tothe program.3.1.2 Graduate StudentsStudents enrolled during this period were:Paula Benav��dez (B.S. in Astronomy, UniversidadNaional de San Juan, Argentina); Axel Bona�i� (B.S.in Physis, Ponti�ia Universidad Cat�olia de Chile);

Rodrigo Contreras (B.S. in Engineering, Ponti�ia Uni-versidad Cat�olia de Chile); Sergio Flores (B.S. in As-tronomy, Universidad Naional de San Juan, Argentina);Jos�e Gallardo (B.S. in Physis, Universidad de Chile);Alejandro Gar��a (B.S. in Astronomy, Ponti�ia Univer-sidad Cat�olia de Chile); Mat��as G�omez (B.S. in Physis,Universidad Cat�olia de Valpara��so, Chile); Erika Labb�e(B.S. in Physis, Universidad T�enia Federio SantaMar��a, Chile); Patriio Lagos (B.S. in Physis, Ponti�iaUniversidad Cat�olia de Chile); M. Cristina Manterola(B.S. in Astronomy, Ponti�ia Universidad Cat�olia deChile); Marelo Mora (B.S. in Physis, Ponti�ia Uni-versidad Cat�olia de Chile); Noelia Noel (B.S. in As-tronomy, Universidad Naional de San Juan, Argentina);Fernando Pe~na (B.S. in Astronomy, Ponti�ia Universi-dad Cat�olia de Chile); Mario Riquelme, (B.S. in Astron-omy, Ponti�ia Universidad Cat�olia de Chile); MarioSoto (B.S. in Physis, Universidad de Chile).3.1.3 Visiting Graduate StudentsSte�en Mieske, (M.S. in Physis, University of Bonn,Germany); Lianne Muijres, (B.S. in Astronomy, Univer-sity of N�ymegen; Netherlands); Oak-Kyoung Park, (M.S.in Astronomy, Australian National University).3.1.4 New AdmissionsDaniela Villegas, and Juan Esteban Gonz�alez (bothwith a B.S. in Astronomy from PUC) were admitted tothe Ph.D. program in August 2003.3.1.5 Degrees obtained, Student News & Flux� Axel Bona�i� �nished his Master's Degree, defendinghis Thesis entitled Milliseond pulsars with r-modesas steady gravitational radiators. He then moved tothe University of Utreht, Netherlands, to start aPh.D. program.� Jos�e Gallardo �nished his Master's Degree, defend-ing his Thesis entitled Seletion and Charateriza-tion of Extrasolar Planet Candidates orbiting MainSequene Stars. He then moved to Toulouse, Frane,to start a Ph.D. program.Erika Labb�e spent the whole year in residene at theObs. de Toulouse, Frane.Mario Riquelme obtained a graduate fellowship fromCONICYT (January 2003), and passed the qualifyingexam (August 2003).Paula Benav��dez withdrew from the program andmoved to Universidad de Aliante, Spain. AlejandroGar��a withdrew from the program and moved to theUniversity of Nottingham, England. Noelia Noel with-drew from the program and moved to Universidad deLa Laguna, Spain. Fernando Pe~na withdrew from theprogram and moved to University of Toronto, Canada.3.2 Undergraduate Program and Liene ThesisThe PUC undergraduate program in Astronomy ur-rently has �100 students, who are onsistently drawn2



from the top 2% of the �200,000 high shool seniorswho take the nationally administered entrane examina-tion (PAA).Undergraduate students work full time the last sem-ester of the program on a researh projet under thesupervision of a faulty member, sometimes with a o-supervisor from another institution. Students who �n-ished their degree during this period reported, the sub-jet of the researh program, and their supervisor(s) are:� Rodrigo Fern�andez Thermal evolution of neutronstars with rotohemial heating { (A. Reisenegger)� Juan Esteban Gonz�alez Study of lusters of galaxiesin the Sloan Digital Sky Survey { (H. Quintana)� M. Cristina Manterola IR Color Gradients in ClusterElliptial Galaxies at z � 1 { (F. Barrientos)� Claudio Navarro Flattening of Globular Clusters andthe Seond Parameter Problem { (M. Catelan)� Jos�e Luis Prieto An Independent Hubble Diagramwith High Redshift SNe { (A. Clohiatti).� Manuhehr Taghizadeh Models of barotropi starswith variable rotation { (A. Reisenegger)� Sergio Vera Charaterization of CTIO's Oeanop-tis Benh Spetrograph { (N. Suntze�, CTIO; andF. Barrientos).� Alvaro Villalobos A Study of nulei of a seletedsample of LSB galaxies { (G. Galaz)� Daniela Villegas Spetrosopy of Globular Clusters inCentaurus A { (D. Minniti)4 DAA Visitors and Colloquium ProgramThe DAA has a vigorous visitors program that prof-its from the large number of astronomers that ome tothe international observatories on observing trips andan, in turn, bene�t from longer periods of ativity inChile, sometimes in between di�erent runs. The DAAserves them as an aademi home ground in Chile. Bi-national programs to foster aademi exhange with Ar-gentina and individually funded programs that supportvisitors from any national or foreign institution, haveprovided a steady ux of visitors. Senior visitors whostay more than a semester, or student visitors who stayin residene at PUC more than nine months qualify asChilean astronomers for the purposes of telesope timerequest.During the reported period, the following astronomersstayed with us:� Dr. Omar Benvenuto (La Plata National University,Argentina), visited A. Clohiatti.� Dr. Frederi Courbin (Liege University, Belgium)visited D. Minniti.

� Dr. Holland Ford (John Hopkins University) visitedL. Infante.� Dr. Jos�e Funes (Vatian Researh Group, Universityof Arizona, USA) visited D. Minniti.� Dr. Peter Garnavih (Notre Dame University, USA)visited A. Clohiatti.� Dr. Mike Gladders (OCIW) visited F. Barrientos.� Dr. Marten van Kerwijk (University of Toronto,Canada), visited A. Reisenegger.� Dr. Marus Kissler (ESO, Germany) visited D. Min-niti.� Dr. Shrinivas Kulkarni (Calteh, USA), visited A.Reisenegger.� Dr. Duio Mahetto (STSI, USA) visited D. Min-niti.� Dr. Nidia Morrell (CARSO, Las Campanas, Chile)visited D. Minniti.� Dr. Hern�an Muriel (Obs. de C�ordoba, Argentina)visited D. Minniti & H. Quintana.� Dr. Marina Rejkuba (ESO, Germany) visited D.Minniti.� Dominique Proust (Obs de Meudon, Frane) visitedH. Quintana.� David Shade (HIA, Canada) visited F. Barrientos.� Eri Slezak (Obs. de la Cote d'Azur, Frane) visitedH. Quintana.� Howard Yee (University of Toronto, Canada) visitedF. Barrientos.Visitors and astronomers on observing trips fuel theDAA Colloquium program. More than �fty talks tookplae during this period, some of them jointly organizedwith ESO/Vitaura and the Astronomy Department ofUniversidad de Chile (there is a list in our web page).5 Speially Funded ProgramsIn addition to the standard programs supported byCONICYT, Andes Foundation, or the Ponti�ia Univer-sidad Cat�olia on an individual basis, the DAA urrentlyadministers some speial programs with more spei�goals and longer time sale.5.1 Prineton University{PUC ProgramThis is a long term program funded by Fundai�onAndes, Chile. It provided the seed funding (106 US$)that prompted the reation and growth of the DAAstarting from 1998. The program established a set ofativities for the DAA to arry on with the support of3



Prineton University Department of Astrophysial Si-enes faulty. They inluded hiring of new DAA profes-sors, funding of joint postdotoral positions, joint orga-nizing of onferenes, and funding for DAA professorsand graduate students to visit PU.5.2 FONDAP Center for AstrophysisThis is a large institutional grant from CONICYT,Chile, to support researh in astronomy and aademiexhange between the DAA, the Astronomy Departmentof Universidad de Chile, and the Astrophysis Group ofUniversidad de Conepi�on. It provides funds for re-searh, postdotoral positions, graduate student fellow-ships, onferenes, and travel.5.3 �LFA Aademi NetworkThis is a program of ooperation between higher ed-uation institutions of the European Union and LatinAmeria approved in July 2003. It is administered by theEuropeAid Co-operation OÆe of the European Com-mission. Within the �LFA initiative, the DAA has es-tablished a network of aademi exhange to supporttravelling of faulty, postdos and students with the fol-lowing institutions: University of Durham (U.K.), MaxPlank Institute f�ur Astrophysik (Germany), Universidadde Catalu~na (Spain), Observatoire de Toulouse (Frane),Observatorio de la Universidad de C�ordoba and Insti-tuto Argentino de F��sia del Espaio (Argentina), Uni-versidade de S~ao Paulo (Brazil), Instituto Naional deAstronom��a �Optia y Eletr�onia (Mexio). D. Minnitiis the node oordinator.6 Failities6.1 OÆe, Computing and Teahing failitiesThe DAA oupies �700 m2 in the joint buildingof the Faulties of Physis and Mathematis, loated inthe San Joaqu��n Campus of PUC, to the south of down-town Santiago. The building aommodates oÆes forfaulty, postdos and graduate students, as well as jointomputer rooms for undergraduates, onferene rooms,inluding an auditorium seating 100 people, and the As-tronomy Department library with �3,800 astrophysisbooks and 24 periodial astrophysis publiations. Stafmembers, students and visitors have aess to the Uni-versity library system with lose to 290,000 books andhundreds of periodial publiations, inluding 57 titles indi�erent branhes of physis. The University supports,in addition, on-line aess to all major astrophysis jour-nals. Finally, the DAA hosts (sine 1998) the �rst Latin-Amerian mirror of NASA's Astrophysial Data System(ADS).The DAA omputer system is based on a networkof Unix hosts inluding SUNs, HPs and PC-Linux ma-hines (more than 50 desktops and servers). A speialomputer room is reserved for undergraduate students(graduate students have mahines on their desks). Mas-sive omputing tasks are handled by the DAA \Beowulf"luster, boasting 10 2.4 GHz Xeon proessors, 8 GB of

RAM and a 1.3 TB hard disk array. The DAA ether-net allows 100/10 Mb/s wired onnetions and 11 Mb/sontrolled wireless aess. The outside world is aessedthrough a 15 Mb/s link, shared with the rest of the Uni-versity. The DAA system supports all major omputerlanguages, astrophysis and graphis software pakages.The DAA maintains a Teahing Observatory, whihis supported by the Small Telesopes Laboratory. Thegoal of the lab is to upgrade the eletronis, optis, ormehanial parts of telesopes donated to the DAA forteahing purposes, or otherwise adapt for teahing theommerial telesopes purhased to support undergrad-uate lass work. In addition, the lab develops web basedtools to ontrol the telesopes with the goal of allow-ing remote observing to students of other parts of theountry.The Teahing Observatory has two 40m, one 30mand one 20m telesopes. The smaller ones are portable.Instrumentation inludes a CCD amera and a CCDspetrograph, in addition to standard eyepiees and pho-tographi plates or �lm. The 40m telesopes are nowinstalled in a temporary lab-dome on ampus, but will bemoved to the permanent observatory within the omingyear.6.2 TelesopesSientists and students from the DAA, and qualify-ing visitors (see 4), an apply for time at the interna-tional observatories installed in Chile. Time is grantedin general within a 10% of the time reserved for Chileaninstitutions, and is administered in di�erent ways byeah observatory. During the period reported, proposalswhere a DAA sta� member, postdo, student or quali-fying visitor was the PI obtained: 23n at the ESO 8.2mVLTs, 7n at the 8.0m Gemini South, 19n at the LCO6.0m Magellan, 10n at CTIO 4.0m Blano, 2n at ESO3.6m, 5n at LCO 2.5m du Pont, 4n at CTIO 1.5m, 7nat the 1.5m Danish (La Silla), 7n at the 1.3m Warsaw(LCO) and 6n at the LCO 1.0m Swope telesopes.7 Aademi and publi dutiesAstronomers of the DAA have to take part on theFaulty and University ounils and represent the pub-li interest of Chilean Astronomy within national andmulti-national ommittees. During the period reported,F. Barrientos, A. Clohiatti, and D. Minniti served asexpert onsultants for the ESO OPC; D. Minniti servedas well as a member of the ESO STC; L. Infante and D.Minniti served as members of AURA/Chile TAC (dis-tributing time at CTIO, Las Campanas and Magellan).L. Infante was a member of Gemini ITAC. H. Quintanaserved as member representative in AURA, and was ap-pointed to the AURA Nominating Committee. A. Rei-senegger served as a member of the FONDECYT StudyGroup in Physis and Astronomy, whih oversees theompetition for individual FONDECYT grants. L. In-fante, D. Minniti, and H. Quintana served as members ofthe National Astronomy Committee, advisory of CONI-CYT.4



8 Meetings supportedOne of the tasks of the DAA is to support meetingsand graduate shools in Chile to foster the developmentof loal professional astronomy. In the period reported,ativities organized, sponsored, and/or supported were(name of meeting/shool, organizing institution, plaeand date)� Annual Meeting of the Chilean Astronomial Soi-ety (Chilean Soiety of Astronomy and Astrophysis,Santiago, January 2003).� Chilean Shool of Gravitation and Cosmology (Ponti-�ia Universidad Cat�olia de Valpara��so, Valpara��so,September 2003).9 Speial Outreah AtivitiesAstronomers and students at the DAA take part indozens of outreah events every year (radio, TV, and/orprinted press), mainly in reation to news generated out-side the university. A few speial ativities have beenorganized or oordinated by the DAA.G. Hertling (General Coordinator), A. Clohiatti(Astronomy Aademi Coordinator), and H. Quintana(Relativity Aademi Coordinator) with the help of D.Minniti and A. Reisenegger, and jointly with F. Claro,R. Benguria, M. Depassier (of the Physis Department)developed a year-long ourse on physis and astronomytargeting high-shool teahers, reporters, and the generalpubli.M. G�omez supported the PUC PENTA initiative,where gifted elementary and high shool students in so-ial risk spent the Fridays and Saturdays in ampus todevelop their intelletual apabilities.G. Galaz and J.M. Fern�andez (a senior undergradu-ate student) oordinated the \Mars Wath" event, pro-viding a ampus-wide opportunity to see Mars througha telesope, as it went through its losest approah toEarth in �60,000 years. More than a hundred peopleattended.10 Sienti� Ativities 2002/200310.1 Extrasolar planets and other dark thingsThe MACHO Collaboration, inluding D. Minnitiand A. Drake, presented a paper with the results of asearh for isolated blak holes in the disk of the MilkyWay. Six andidate blak holes were identi�ed based onthe parallax �ts to the mirolensing light urves, andorrespond to stellar mass blak holes.M.S. student J. Gallardo and D. Minniti obtainedMagellan optial-near IR spetra and IR photometryof andidate transit extrasolar planets from the OGLEsearh database. Out of the �100 transits present at thetime, they were able to rejet roughly 1/2, thus re�ningthe list of good extrasolar planets andidates.A. Drake has been working on the detetion andharaterizations of photometri planetary transits inthe MACHO projet database in ollaboration with K.

Cook (LLNL/IGPP). Eleven andidate planetary tran-sit events were disovered. Drake has also analysed theOGLE group planetary transist andidates and disov-ered that half of these events ould be ruled out beauseof the lear presene of ellipsiodal modulations due tostellar-mass seondaries.Drake and Cook have searhed for stellar transits bybaryoni dark matter in the form of old ompat darklouds toward the Magellani louds and the Galatibulge. Fifty million light urves in the MACHO projetwere searhed for dark loud transits and no loud tran-sits were disovered. This result strongly suggests thatdark louds do not make up a signi�ant amount of mat-ter towards the Galati disk or the Magellani Clouds.A searh for dark matter in the form of halo white dwarfsstars has also begun with a series of observations withthe Mosai-II imager on the CTIO 4m.The Galati Exoplanet Survey Telesope (GEST)is a Disovery type mission spae telesope proposed toNASA by D. Bennett, D. Minniti and ollaborators. Ina paper published this year, these authors desribe themission, whih would observe a 2 square degree �eld inthe Galati bulge to searh for extra-solar planets usinga gravitational lensing tehnique, and would allow for the�rst time to �nd large numbers of low-mass planets downto the mass of Mars.G. Mallen (then at Prineton U.), with D. Minnitiand ollaborators, started a searh for planetary tran-sits aross main-sequene stars, the EXPLORE Projet.Their �rst papers presented the tehnique, data redu-tion and analysis, and disuss the disovered andidates.10.2 Stars and sub-galati stellar systemsJ. Borissova and V.D. Ivanov (ESO, Germany), D. Mi-nniti, A. Stephens, D. Geisler (U. de Conepion, Chile),F. Bresolin (IfA, Honolulu) and P. Pessev (So�a Univer-sity, Bulgaria) are searhing new Milky Way star lustersin the 2MASS Point Soure Catalog. All-sky infraredsurveys allow to study the obsured luster population inthe disk of the Milky Way that is hidden by severe dustextintion (10-20 mag). A major drive for suh stud-ies is the disovery of new globular lusters and massiveArhes-like young lusters. Using fully automated den-sity variation tehniques, 14 new IR luster andidatesare found. Follow up observations of the andidates loseto the Galati enter have been done at the 4.2m IN-GRID, 4m Blano and 6.5 Magellan telesopes.M. Catelan and ollaborators have ontinued theirstudies of variable stars. They have been searhing forvariable stars in globular lusters, fousing primarily atthe RR Lyrae and Population II Cepheids. Undergrad-uate student R. Salinas is using data obtained by J.Borissova and J. M. Fern�andez with the Danish 1.54mtelesope to study the variable star population in glob-ular lusters of the Sagittarius dSph galaxy, namely:Arp 2, NGC 5634, Terzan 8, and Palomar 12. M.S.student R. Contreras is studying the variable star popu-lation in M62, using data obtained by J. Borissova andR. Contreras with the CTIO 1.3m telesope and the LCO5



Warsaw/OGLE 1.3m telesope.Catelan and Borissova have ontinued their sys-temati study of globulars showing peuliar horizontalbranh morphologies. Images of the globular lustersNGC 1851 and NGC 2808, whih have bimodal horizon-tal branhes, obtained by J. Borissova, M. Catelan, T.M. Corwin, and J. M. Fern�andez with the Danish 1.54mtelesope, are being used to searh for variable stars.Catelan, J. Borissova, T. M. Corwin (UNC at Char-lotte), and H. A. Smith (Mihigan State U.), have useddata obtained by J. Borissova, M. Catelan, R. Kurtevwith the 2m telesope of the Bulgarian Rozhen Ob-servatory, to produe the �rst high-quality CCD lighturves for variable stars in the key Oosterho� type IIglobular luster M15. With ollaborators G. Clementini(Bologna) and H. A. Smith, a systemati searh for vari-able stars in the Fornax dSph globular lusters is alsobeing onduted, using the Magellan 6.5m and CTIO4m telesopes, with the hief goal of reliably establish-ing their Oosterho� types.M. Catelan's FONDECYT Researh Assistant C.Navarro and A. Stephens, are utilizing the 2MASS data-base to ompute elliptiities of Galati globular lustersthat are free from di�erential extintion e�ets. In ad-dition, M. Catelan's team is urrently measuring the ro-tation veloities of the attened globular luster in theWLM galaxy, whih will help deide whether globularluster elliptiities an be due to rotation. The team isalso working to implement a funtional stellar evolutionode at PUC.M. Catelan has found, by omputing theoretial sim-ulations and omparing with the available data for theglobular luster M3, that the period distributions of RRLyrae stars in Galati globular lusters may be fun-damentally inonsistent with our urrent understand-ing of the interplay between stellar pulsation and evo-lution, thus implying a breakdown of the anonial evo-lution/pulsation framework for these stars. He has sug-gested that stellar evolution may beome slower whenRR Lyrae stars hange mode from fundamental to �rst-overtone (and vie-versa). His undergraduate studentC. van Rysselberghe is extending Catelan's theoretialanalysis to the RR Lyrae stars in more metal-poor glob-ular lusters. With B. J. Pritzl (NOAO), H. A. Smith,P. B. Stetson (DAO), A. V. Sweigart (NASA/GSFC), A.Layden (Bowling Green), and R. M. Rih (UCLA), M.Catelan has used HST snapshot data to searh for vari-able stars in the entral regions of NGC 6441. A total of57 variables was found, inluding 38 RR Lyrae, 6 Popu-lation II Cepheids, and 12 long-period variables. An I-band period-luminosity relation for RR Lyrae stars wasprovided, and the period-luminosity relation for Pop. IICepheids was reexamined. With B. J. Pritzl and H. A.Smith, M. Catelan's systemati searh for variable starsin metal-rih is ongoing, now fousing at NGC 6304 andNGC 6569, with data from the CTIO-Yalo telesope.A. Drake has arried out a searh of the USNO-Aatalog in order to disover stellar lusters within theGalaxy whih may have been missed by past surveys.

Many hundreds of known globular and galati lusterswere reovered. Several new open lusters were disov-ered while a dozen more require additional follow-up.As a part of his dissertation work, M. G�omez (withT. Rihtler, U. de Conepi�on, Chile), have been workingon the Globular Cluster System of NGC4374, a giantelliptial galaxy in Virgo, trying to see if its high rateof SNe Ia is due to the presene of an intermediate agepopulation. They want to on�rm that the low spei�frequeny of lusters is due to too muh light and not toofew lusters, and the suspeted alternative explanationis that NGC4374 is not an E galaxy, but an S0 one seennearly fae on.Andrew Stephens and his ollaborators have beenstudying the stellar populations in two nearby LoalGroup galaxies, M31 and M33. Using the Gemini Northtelesope and adaptive optis, they observed the entral22" of M33. Based on the slope of the infrared giantbranh they estimate the mean metalliity to be -0.26,and from the luminosities of the most luminous stars,they estimate that there were two bursts of star forma-tion 2 and 0.5 Gyr ago. They also found that the stellarluminosity funtion not only has a di�erent bright enduto�, but also a signi�antly di�erent slope than that ofthe Galati bulge, and they suggest that this di�ereneis due to the young stellar omponent in M33. Using theHubble Spae Telesope and the infrared amera NIC-MOS, they have also analyzed nine �elds in M31 withgalatoentri distanes ranging from 2' to 20'. Theseinfrared observations provide some of the highest resolu-tion measurements to date, and plae some of the tight-est onstraints on the maximum luminosities of stars inthe bulge of M31. The measured peak luminosity ofthe asymptoti branh is signi�antly fainter than previ-ously laimed. Using simulations they have shown thatprevious measurements were a�eted by image blend-ing. They thus onluded that the red giant branh ofthe bulge of M31 is not measurably di�erent from thatof the Milky Way's bulge.Clohiatti and M.S. student J. Gallardo, ontin-ued to study the very late light urve of SN 1994I basedon HST WFPC2 observations, with the goal of shed-ding light on the issue of positron trapping in the ejeta.The late light urve indiates that energy input from-rays originating in the 56Co to 56Fe deay is insuÆ-ient to provide the observed ux, while full trapping ofpositrons will give energy in exess of that observed.A. Reisenegger's onentrated on some aspets ofthe evolution of neutron stars. He and his M.S. stu-dent A. Bona�i� extended a senario proposed by Wag-oner (2002) for the evolution of neutron stars in low-mass x-ray binaries (LMXBs) under the e�et of r-modesmade unstable by the emission of gravitational waves inthe so-alled Chandrasekhar-Friedman-Shutz instabil-ity. They showed that the instability would still be a-tive in the milliseond pulsars (MSPs) desending fromthese binaries, whose spin-down rates and surfae tem-peratures an then be used to onstrain the strength ofthe emitted gravitational waves, their possible e�et on6



LMXBs, and the interior physis of the neutron star, inpartiular the possible presene of hyperons and theirsuperuid pairing gaps.Reisenegger and undergraduate students M. Taghi-zadeh and R. Fern�andez are evaluating the expetedtemperatures of MSPs under a di�erent internal heat-ing mehanism, \rotohemial heating", due to slightlynon-equilibrium omposition hanges ourring as theneutron star spins down. Preliminary, Newtonian mod-els with non-interating fermions worked out as the stu-dents' undergraduate theses are now being extended byFern�andez and Reisenegger to relativisti models withrealisti equations of state. Optial observations ofMSPs with the VLT involving Reisenegger and otherDAA members together with international ollabora-tors yielded an upper limit and a possible (though per-haps unlikely) detetion, unfortunately too bright to givemeaningful onstraints on the internal heating proessesmentioned above.Under the guidane of Reisenegger and Univ. F.Santa Mar��a professors O. Espinosa and C. Dib, under-graduate student Mario Riquelme worked out the e�etof a strong magneti �eld (as expeted in \magnetars")on weak interations (\Ura proesses") in degeneratematter. He found that, even if many Landau levels arepopulated by protons and eletrons, strong osillations inthe rates an our when the magneti �eld (or anotherphysial parameter) is hanged. However, as realistineutron stars are likely to over a range of parameters,these osillations probably average out. Thus, the globalneutrino luminosity is likely to be similar to its value inthe zero-�eld limit.10.3 Nearby GalaxiesJ. Borissova, D. Minniti, M. Rejkuba (ESO, Ger-many) D. Alves (Columbia University, USA), K. H. Cook(LLNL) and K. C. Freeman (MSSSO, Australia) studiedthe properties of RR Lyrae stars in the inner regions ofthe LMC. Intermediate resolution spetra and infraredimages were obtained with FORS1 at the ESO VLT andwith SOFI at the ESO NTT. Using radial veloities atrue LMC RR Lyrae veloity dispersion of � = 353 km/sis obtained. This is higher than the veloity dispersionof any other LMC population, and the �rst empirialevidene of a kinematially hot metal-poor halo in theLMC.Borissova with M. Rosado and L. Georgiev (UNAM,Mexio) and R. Kurtev (So�a U., Bulgaria) have studiedthe link between star formation and interstellar mediumin a set of irregular galaxies of the Loal Group. Theyuse sanning Fabry-Perot interferometry to study thekinematis of bubbles and superbubbles, and U,B,V pho-tometry to onstrain the stellar ontent of the bubblesand the distribution of massive stars.A. Clohiatti, P. Lagos, and P. Garnavih (NotreDame U.), ontinued to prepare the data set for a om-parative study of SN parent galaxies at low and highz. Using Magellan and the ESO 3.6m telesope theyobserved integrated optial/near IR spetra of parent

galaxies of SNe in the nearby sample, to measure metal-liity, age, and global ionization and ompare with thoseof the parent galaxies of the distant sample.Drake, Cook, Cieslinski (DAIN) and Diaz (IAUS)have arried out an analysis of light urves in the MA-CHO projet database in order to detet atalysmivariables stars. More than 30 new CV stars have beendisovered. Drake, Nikolaev (IGPP), Keller (IGPP),Cook (IGPP), Dalal (IAS), Welh (MMaster), Kanbur(UMASS) have worked on a ombined analysis of 2MASSand MACHO data to determine the fundamental stru-ture of the LMC using Cepheid stars.D. Minniti and ollaborators ombined exellent qual-ity images obtained with the VLT in BVRI with pub-lished deep Chandra X-ray observations. They obtainedoptial identi�ation of X-ray soures in Centaurus A,inluding the disovery of new globular lusters.B. Dirsh arried out a massive spetrosopi surveyof NGC1399 globular lusters together with D. Minnitiand ollaborators. They presented a radial veloity at-alog for 500 globular lusters, and a kinematial studyof this D galaxy.M. Rejkuba with Minniti and ollaborators obtaineddeep VLT optial and IR images of the halo of the giantgalaxy NGC5128. Comparing the photometry with theo-retial isohrones, they found a signi�ant intermediate-age population. Based on 20 epohs of VLT IR images,they disovered 1700 variable stars, mostly Miras andLPVs. In addition, the distane to this galaxy was mea-sured using three di�erent indiators (RGB Tip, MirasP-L relation, and GC LF). During a spetrosopi follow-up of NGC5128 globular lusters at the Magellan I tele-sope on May 2002, Minniti and Rejkuba disovered the�rst extragalati globular luster planetary nebula.S. Piatek and ollaborators, inluding Minniti, starteda program to obtain deep images of dwarf galaxies satel-lites of the Milky Way with the Hubble Spae Telesope,in order to measure their proper motions. The �rst re-sults on the proper motion of the Fornax galaxy werepublished.M. Kissler-Patig (ESO, Germany), Minniti and ol-laborators started a near-IR photometri survey of glob-ular luster systems in giant elliptial galaxies. The�rst two papers on NGC4478, M87, and on NGC3115,NGC4365, allowed them to ompare the di�erent pop-ulations of globular lusters of these galaxies, attakingthe age-metalliity problem.D. Alves, D. Minniti and ollaborators used au-rate near-IR photometry obtained with SOFI at theESO New Tehnology Telesope to measure the meanK-band magnitude of lump giants in the Large Mag-ellani Clouds. They published an aurate distane tothe LMC based on the omparison with the Hipparoslump giants.The MACHO Collaboration, inluding D. Minnitiand A. Drake, disovered three elipsing Cepheid vari-ables in the Large Magellani Clouds. These are the �rstsuh objets found. They will allow studies of stellarevolution and to aurately measure stellar parameters7



using future follow-up spetrosopy.10.4 Galaxies and larger struturesF. Barrientos, M. Gladders (OCIW), H. Yee (UToronto), L. Infante, P. Hall (PUC/PRINCETON) andE. Ellingson (U Colorado) have ontinued studying theproperties of luster galaxies and galaxy lusters. Someof the �rst results of the Red-Sequene Cluster Survey(RCS) have been presented, partiularly the disoveryof many new galaxy lusters up to redshift 1, 8 of themwith strong lensing. The high number of strong lens-ing systems and their redshift distribution is inonsistentwith urrent models, implying most probably the needfor a more detailed treatment of the individual lustersof galaxies.F. Barrientos and S. Lilly studied the photomet-ri properties of luster E/S0 galaxies at z=0.45, �nd-ing that the small satter in their optial-IR olors andtheir olor evolution is onsistent with star formationat epohs earlier than z=1. Barrientos and D. Stern(CALTECH), P. Hall (PUC/PRINCETON), A. Bunker(Cambrigde U.), R. Elston (U. of Florida), M. Ledlow(GEMINI), S. Reines (U. of Florida) and J. Willis (U.of Vitoria), tested the multiobjet spetrosopi a-pabilities of FLAMINGOS on Gemini South, present-ing IR spetra for one the most distant QSO known,SDSSJ083643.85+005453.3.G. Galaz ontinued his work on low surfae bright-ness (LSB) galaxies, fousing on the properties of theirold stellar populations as seen in the near-IR. Galaz ob-tained high S/N Magellan spetra of seleted LSB galax-ies to measure the metalliity of the ellusive old bulgestellar population from their absorption lines. New spe-trophotometri models inluding dust absorption are be-ing used to model the optial properties of these LSBgalaxies.G. Galaz was also ollaborating with the ESO Sul-tor Survey (ESS), obtaining �nal results on the luminos-ity funtion as a funtion of spetral type and on thenumber density of galaxies as a funtion of type.Giovanna Temporin and Galaz has investigated theproperties of interating pairs of galaxies, using optial,near-IR and spetrosopi data.L. Infante has ollaborated with the Sloan Consor-tium (SDSS) identifying lose pairs of galaxies on �2000deg2 of ommissioning imaging data and DR1. The an-gular orrelation funtion of galaxy pairs was determinedand found to be stronger than that of single galaxies.These results agree with the global rihness dependeneof the orrelation funtions of galaxy systems.Infante, Galaz, the SDSS group and students atPUC, have measured redshifts for nearly 1000 galaxiesdrawn from the SDSS atalog. They study the redshiftdistribution of galaxies and galaxy pairs, derived photo-metri redshifts, study PCA morphology and the galaxymerger rate.L. Infante, M. Hilker (U. of Bonn, Germany) andS. Mieske, are arrying out a large study of the prop-erties of dwarf galaxies in lusters, fousing now on the

Fornax luster. The relation between the Ultra Com-pat Objets (UCOs) reently disovered and the bright-est globular lusters assoiated with the entral galaxyNGC 1399 has been investigated. Eight are new mem-bers, four were known. Their magnitude distributionsupports a smooth transition between the faint UCOsand the bright globular lusters. Also, � 70 very faintdwarf galaxies, dSph andidates, were disovered. Theyfollow the same magnitude-surfae brightness relation astheir ounterparts in the Loal Group, and even extendit to fainter limits. The faint-end slope of the luminosityfuntion of the early-type dwarfs is at (� = �1:1�0:1).The potential of the Surfae Brightness Flutuations(SBF) as a method to determine the membership ofdwarf galaxies in nearby lusters has been studied, asit will permit the study of the faint tail of the lumi-nosity funtion. Infante, the ACS Siene team, Mieskeand PUC students are studying Gobular Clusters, UCDsand Dwarf galaxies in the luster A1689. They identi-�ed 9 new UCDs and measured the faint end slope ofthe galaxy luminosity funtion (-1.4).E. LeFlok and ollaborators, with Minniti, obtainedvery deep IR images of twanty known gamma-ray bursts.They were able to identify the host galaxies, and assesstheir properties. It turned out that these GRB hosts arepuny galaxies at low or intermediate redshifts, not fullyassembled into large disk galaxies like the Milky Way.10.5 Large Sale StrutureH. Quintana worked in ollaboration with membersof several European enters in the oordination andpreparation of observations for the XMM-LSS projet.Two seasons of observations with the XMM Newtonsatellite have produed over 100 luster andidates. 17 ofthem, spanning the redshift range z= 0.3 - 1.0, were spe-trosopially on�rmed with VLT and Magellan tele-sopes, and further observations are oming through thepipeline now. Quintana has also ontinued working inthe 160 sq. deg. ROSAT survey and in the new ROSAT400 sq. deg. survey. G. Galaz also worked with the spe-trosopy sub team of the XMM-LSS ollaboration, whihis in harge of aquisition, redution, and oordinationof the spetrosopi database.H. Quintana and A. Reisenegger lead the loal partof an international e�ort in the study of the Shapley Su-perluster, the largest agglomeration of lusters of galax-ies in the loal Universe (z < 0:1). The redshift atalogof the relevant area of the sky has now been extended toa total of near 9000 veloity measurements, orrespond-ing to more than 7000 di�erent galaxies. A preise pho-tometri atalog of the same area is being onstruted,while a ompleteness analysis of the redshift atalog byomparison with previous photometri atalogs is alsounder way. Simulations extrated from the Virgo Con-sortium results are being used to study the dynamis ofsuperlusters, in order to assess the validity of dynamialmodels used previously in the analysis of Shapley data.8



10.6 QuasarsL. Infante, Moles and Varela tested the hypothesiswhether high redshift QSOs would preferentially appearin small groups or pairs, and if they are assoiated withmassive, young lusters. A photometri searh for Ly�emitters on sales < 10h�1 Mp was done, in the �eldsof a sample of 47 z � 3 known QSOs. Wide and narrowband �lter olor-magnitude diagrams were generated foreah of the 60:6� 60:6 �elds. A total of 13 non resolvedobjets with a signi�ant olor exess were deteted asQSO andidates at a redshift similar to that of the tar-get. Follow-up spetrosopi observations have shownthat 5, i.e., about 40% of the andidates, are QSOs atthe same redshift of the target; 4 are QSOs at di�er-ent redshift (two of them are probably a lensed pair atz = 1.47); 2 andidates are unresolved HII galaxies atz�0.3; one unlassi�ed and one andidate turned out tobe CCD aws. These data indiate that at least 10% ofthe QSOs at z�3 do have ompanions. A similar searhfor Ly� emitters in the �eld 12 of z=2 quasars was ar-ried out. UV narrow and broad band observations wereperformed with the CTIO 4m MOSAIC amera. A num-ber of andidates were found. Follow up spetrosopiobservations are planned.Infante, with Silverman, Green, Kim, Wilkes, Cam-eron, Morris, Dosaj, Smith, Mathur and Jannuzi, pre-sented the disovery of a z=4.93, X-Ray-seleted Quasarby the ChandraMultiwavelength Projet (ChaMP). Thisobjet is the most distant X-ray-seleted quasar pub-lished.F. Courbin, D. Minniti and ollaborators analyzedthe spetrum of the QSO HE 1503+0228, at z = 0:135.They performed an on-axis resolved spetrosopi studyof this soure, using spetral deonvolution tehniques toseparate the spetrum of the QSO from that of its hostgalaxy, and being able to measure a redshift of the host.The MACHO Collaboration, inluding D. Minnitiand A. Drake disovered 38 quasars behind the LargeMagellani Cloud and 9 quasars behind the Small Magel-lani Cloud. Their searh for bakground QSOs in thesedense �elds was based on optial variability, and all theandidates have been spetrosopially on�rmed.10.7 CosmologyA. Clohiatti ontinued to support the researh ofthe ESSENCE projet (www.tio.noao.edu/�essene).He worked on one of the searh ampaigns at CTIOand held a run at Magellan to do follow-up photometryand spetra of the disovered andidates. In addition,he oordinated the infrared follow-up observations fromVLT/ISAAC.A. Clohiatti and P. Challis (Harvard U.) also on-tinued the analysis of one of the 1999 ampaigns ofthe High Z SN Searh Team. They redued, mathed,and subtrated ground-based and HST images of �veType Ia SNe, all of them near a redshift of 0.5, mea-sured and K-orreted the photometry, and applied the�m15 method to determine reddening orreted intrinsi

brightness and, hene, distane moduli. The results areonsistent with the distant SNe being too dim in ompar-ison with the loal ones, even for the predited distanesof an empty universe, an almost ertain indiation thatthe expansion of the Universe is aelerating.As a spin-o� of the researh with the High Z SNSearh Team, undergraduate student J.L. Prieto andClohiatti studied the possibility that the dimness ofthe distant SNe is related with the photometri teh-nique that both the ESSENCE/High Z SN Searh Teamand the SN Cosmology Projet use. They both takeimages of the �eld without the SN, math the PSFs,and subtrat, to do photometry on the residuals. Prietoand Clohiatti took a di�erent approah to estimate thesky bakground underneath the distant SNe by using theMagain, Courbin & Sohy deonvolution tehnique. Theresults show intriguing (small) systemati di�erenes inphotometry (now under study) but still make the dis-tant SNe too dim for their redshift, even in an emptyuniverse, supporting the detetion of an aeleration.11 Books written & Edited� H. Quintana �nished the seond volume of \Espa-io, Tiempo y Universo", a ourse on relativity fornon-siene undergraduate students, and submittedit to PUC Press.� F. Courbin & D. Minniti edited \GravitationalLensing: An Astrophysial Tool", 2002, Springer-Verlag (Heidelberg), ISBN 3-540-44355-X� D. Geisler, E. Grebel, & D. Minniti edited the IAUSymp. 207 on \Globular Clusters in Galaxies", 2002,ASP (San Franiso), ISBN 1-58381-115-X12 ReviewsM. Catelan presented the invited review VariableStars in Globular Clusters and Nearby Galaxies at IAUColloquium 193, in Christhurh, New Zealand. Inhis paper, Catelan pointed out that the Oosterho� di-hotomy, whih is present among Galati globular lus-ters and �eld halo stars, but not among the Milky Waysatellite galaxies, may pose the strongest onstraints sofar on the extent to whih the bulk of the Galati halomay have formed from the aretion of (dSph-like) proto-galati fragments. Catelan also presented the �rst the-oretial alibration of the RR Lyrae period-luminosityrelation in I , J , H , K whih fully takes evolutionarye�ets into aount. He noted, in addition, that widelyemployed reipes for the determination of the masses andluminosities of �rst-overtone RR Lyrae stars, based onFourier deomposition of their light urves, are in sharponit with the basi period-mean density relation ofstellar pulsation theory.PUBLICATIONSThe publiation list inludes all papers published or sub-mitted to refereed journals between September 2002 and9



September 2003 by the DAA sta�, students or visitors(if a substantial portion of the work was done at DAA).Barrientos, L.F. & Lilly, S.J. 2003, Evolution of Clus-ter Elliptial Galaxies, ApJ, 596, 129.Bennett, D.P., Beker, A.C., Quinn, J.L., Tomaney,A.B., Alok, C., Allsman, R.A., Alves, D.R., Ax-elrod, T.S., Calitz, J.J., Cook, K.H., Drake, A.J.,Fragile, P.C., Freeman, K.C., Geha, M., Griest, K.,Johnson, B.R., Keller, S.C., Laws, C., Lehner, M.J.,Marshall, S.L.,Minniti, D., Nelson, C.A., Peterson,B.A., Popowski, P., Pratt, M.R., Quinn, P.J., Rhie,S.H., Stubbs, C.W., Sutherland, W., Vandehei, T.,& Welh, D. 2002, Gravitational Mirolensing EventsDue to Stellar-Mass Blak Holes, ApJ, 579, 639.Blakeslee, J.P., Franx, M., Postman, M., Rosati, P.,Holden, B.P., Illingworth, G.D., Ford, H.C., Cross,N.J.G., Gronwall, C., Ben��tez, N., Bouwens, R.J.,Broadhurst, T.J., Clampin, M., Demaro, R., Go-limowski, D.A., Hartig, G.F., Infante, L., Martel,A.R., Miley, G.K., Menanteau, F., Meurer, G.R.,Sirianni, M., & White, R.L. 2003, Advaned Camerafor Surveys Photometry of the Cluster RDCS 1252.9-2927: The Color-Magnitude Relation at z = 1.24,ApJ, 596, L143.Borissova, J., Kurtev, R., Rosado, M., Georgiev, L.,Catalog of OB assoiations in IC 1613, 2003, A&A,in press,Borissova, J., Minniti, D., Rejkuba, M.,Alves, K.,Cook, K., Freeman, K.C., Properties of RR Lyraestars in the inner regions of the LMC, 2003, A&A,submittedBouwens, R.J., Illingworth, G.D., Rosati, P., Lidman,C., Broadhurst, T., Franx, M., Ford, H.C., Magee,D., Ben��tez, N., Blakeslee, J.P., Meurer, G.R., Clampin,M., Hartig, G.F., Ardila, D.R., Bartko, F., Brown,R.A., Burrows, C.J., Cheng, E.S., Cross, N.J.G.,Feldman, P.D., Golimowski, D.A., Gronwall, C., In-fante, L., Kimble, R.A., Krist, J.E., Lesser, M.P.,Martel, A.R., Menanteau, F., Miley, G.K., Postman,M., Sirianni, M., Sparks, W.B., Tran, H.D., Tsve-tanov, Z.I., White, R.L., & Zheng, W. 2003, Star For-mation at z � 6: i-Dropouts in the Advaned Cam-era for Surveys Guaranteed Time Observation Fields,ApJ, 595, 589.Catelan, M. 2004a, The Evolutionary Status of M3RR Lyrae Variables: Breakdown of the CanonialFramework?, ApJ, 600, in press (January 1); astro-ph/0309188Catelan, M. 2004b, Variable Stars in Globular Clustersand Nearby Galaxies (Invited Review), in ASP Conf.Ser., Variable Stars in Loal Group Galaxies, IAUColloq. 193, ed. D. W. Kurtz & K. Pollard (SanFraniso: ASP), in press; astro-ph/0310159Clampin, M., Krist, J.E., Ardila, D.R., Golimowski,D.A., Hartig, G.F., Ford, H.C., Illingworth, G.D.,Bartko, F., Ben��tez, N., Blakeslee, J.P., Bouwens,
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