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This report covers the period from January 1 to Decembe¢1.7. - 30.9.200), Hetznecker(1.9. - 31.10.200)1, Kessel
31, 2001 and is an abbreviation of the more detailed Germa(DFG), Klessen(Otto-Hahn-Preis, until 30.9.20p1
version published in Mitt. Astron. Ges., 2001. Kroupa (until 31.1.200}, Lee (from 1.11.200}, Nelson,

The year 2001 saw the achievement of several importarentericci, Popescu(Otto-Hahn-Preis, until 31.8.2001
milestones regarding the long-term development of the InstiTravaglio (until 30.9.2001.
tute. First of all, naming Prof. T. Hennindena as successor Visiting  scientists Abrahan/Hungary (July), Avila/
to Prof. Beckwith re-completed the board of directors atMexico (November - Decembgr Bodenheimer/ USADe-
MPIA. Henning's goals in the scientific field of star and cembe), Boker/USA (May), Ciecielag/Poland(August -
planet formation as well as in the instrumental field of inter-September Devriendt/FrancgMarch - April), Dodt/ Ger-
ferometry and adaptive optics promise to keep up or estatmany(Jung, Dong/USA(June - July, Gallagher/USAJune
lish a leading role of the Institute in these fields. So, together Augus), Gupta/India(Novembey, B. Herbst/USA(June,
with the manifold extragalactic research activities at MPIA, Hiroshita/JapanOctobej, Holtzman/USA(May), Hozumi/
the Institute’s excellent facilities for near-infrared observa-Japan(May), lonita/USA (August - Septembegr
tions from the ground as well as from space can be utilized Kiss/Hungary(January, SeptembeiKlapp/USA(Decem-
optimally. ben, Lin/lUSA (April - May), Looze/USA(June - August

Prof. S. Beckwith(STSc) and Prof. R. ReboldIAC) MacLow/USA (July), Makarova/Russia (Novembey,
could be attracted as nonresident scientific members. Rvellema/NetherlandéMay - Jung, Mochizuki/JapariMay),

Ragazzoni (Acetri/MPIA), winner of the Wolfgang-Paul
Prize of the Humboldt-Stiftun¢the most highly remunerated
German science prizgoined the Institute to work on adap-
tive optics, e.g. for the LBT.

J. Staude received the Bruno-HiuBel prize of the As-

Morel/France (April - Decembe)j, Morgan/USA (June -
July), O’'Dell/lUSA (January - Marc}) Ofek/Israel(January -
March, June - August Sanchez/MexicdNovember - De-
cembey, Schechter/USAJune - August Shields/USA(July
- Augus), Smith/UK (September Steinmetz/GermangMay

tronomische Gesellschaft for his 20 years of service for the June, Toth/Hungary (June - August Vitvitska/Russia

journal “Sterne und Weltraum”.

1 STAFF

Heidelberg

Directors Rix, Henning(from 1.11.200L

Scientific staff Abrahan (until 22.4.200]1, Andersen
(from 15.11.200}, Bailer-Jones, Beetz, Birkle, Burkert, De-
hnen, Feldt, Fried, Graser, Grebel, Haas rddeleau, T.
Herbst, Hotzel(from 1.7.200}, Jester(from 15.9.200],
Hippelein, Hofferbert, Klaas, #mmel (until 2.12.2001},

Leinert, Lemke, Lenzen, Ligori, Marien, Meisenheimer,

Mundt, Naab, Neckel, Odenkirchen, Ollivier(until
28.8.200], Phleps (from 1.10.2001 Roser, Slyz (until
30.6.200], Staude, Stickel, T (from 15.10.200%, Vavrek
(from 1.9.200}, Wolf, Wilke.

PhD studentsBertschik (from 1.3.2001], Biichler (from
1.7.200), Brunner (from 1.9.200], Dib, Geyer, Harbeck,
Hartung, Heitschuntil 30.6.200], Hempel(from 1.8.2001,
Hetznecker (until 14.3.200}1, Hotzel (until 14.4.200],
Jesseit, Jestéuntil 14.9.200], Khochfar, KleinheinricHun-
til 31.3.2003, Kovacs (from 1.11.200], Kranz, Krause,
Krdzalic (until 28.2.200}, Lamm, Lang, Maier, McIntosh
(15.1. - 30.6.2001. Miihlbauer, Ofek(29.1. - 4.3.200}, Ph-
leps (until 30.9.200}1, Przygodda, Puga, Rudnickuntil
14.11.200}], Sarzi (1.7. - 30.11.2001 Schuller (until
14.2.200), Stolte, Walcher (from 1.11.200]1, Weiss,
Wetzstein(from 1.2.2001}, Ziegler (from 1.10.2001

Diploma studentsBertschik(until 28.2.200}, Tschamber
(from 24.4), Walcher (until 31.7.200], Wetzstein (until
31.1.200], Ziegler (until 30.6.2001, Zimer (from June
200)).

Scholarship holdersButler (from 15.1.200], Caldwell
(from 26.4.200], Chesneatffrom 1.10.200], Cretton(until
30.9.2001, Del Burgo, D’Onghia(from 1.12.200}], Heitsch

(June - August Zuther/ GermanySeptember

Regular international meetings and events were held at
the Institute throughout the year; these were attended by
other guests who are not listed here individually.

2 CALAR ALTO OBSERVATORY

Local directors Gredel, Vives.

Astronomy, CoordinatianThiele, Prada, Frahm.

Observing time with the Institute’s telescopes was distrib-
uted in 2001 as shown in the following tablgolumns 2 to
5: number of allocated nights; RDS: German institutes other
than MPIA; Sp: Spanish institutes; EX: institutes from other

countrie$

TaBLE 1.

Telescope RDS MPIA Sp Ex
3.5m 134.6 46.6 325 60.3
2.2m 208 36 41 78
1.23m 254.2 42.2 40.2 26.4

2.1 Weather Statistics

The year 2001 was characterized by abnormally bad
weather during spring and fall time. There was a total of 178
clear nights with six or more hours of observation time, cor-
responding to a total of 1731 hours of observation time. The
number of photometric nights was 81.

3 TELESCOPES

3.1 The 3.5-m Telescope

Upgrade of the Control System
Work on the new control system is not yet finished. Only
the dome control system was redesigned and put successfully
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into operation in summer 2001R. Wolf, Gredel, Grimm, electronics. The failure of two CCDs due to cracks in the
Miiller, Zimmermani substrate led to several mechanical changes in the CCD
Dome Ventilation mounting, by which the stresses on the detectors could be

During the summer months, additional ventilation holesreduced, particularly during the cooling process. In future,
were cut into the 3.5-m dome by DSD in order to improvethe misting over of the dewar windows will be avoided by
the dome seeing. The openings are located opposite the sfitishing them with gaseous nitrogen from the dewar tank.
between the arched girders, extending almost to the height dfate in November, cooling tests showed that the repaired
the crane way, and can be closed using louvered shutters. quadrant of Lock #3 breaks down at temperatures below

-80°C. For scheduling reasons, however, another immediate
4 INSTRUMENTAL DEVELOPMENTS, COMPUTING repair was not possible. By the end of the year, LAICA was
FACILITIES rendered completely ready for operation.

In the year under report, the participation of MPIA in the
DIVA project was extended beyond consultation activities. In
4.1.1 LAICA: Large Area Imager for Calar Alto a laboratory study, the CCD detectors destined for the mis-

In April, the new LAICA wide field camera was used for sion, which are manufactured by Marconi, are to be exam-
the first time at the telescope. As two of the four CCDs hadned in more detail. Special attention will be paid to the
been delivered only shortly before the tests, optimizing wadssues of heat input and dark current as well as the effects of
not possible yet. The readout turned out to be not free ofxtraterrestrial radiation load. The study will be"carried out
trouble and will have to be improved considerably. Two ofpartially in parallel at the Sternwarte der Universionn
the 16 quadrants did not provide a signal; the failure could b&nd at MPIA. For this purpose, four test detectors were or-
attributed to a faulty pre-amplifier and a crack in the sub-dered within the frame of a DFG proposal. They will be
strate, respectively. Nevertheless, it became clear that thefielivered early 2002. At MPIA, components needed for the
are no unsolvable problems with the camera, as far as can I5éudy, such as a cryostat and TDI light source, were prepared.
judged after tests made under mediocre conditi¢Rsed, The Thiringer Landessternwarte Tautenburg plans to

Marien, Grimm, Klein, Unser, Briegel, Zimmermann equip the Schmidt telescope with a 4K 4K-CCD of type
486 manufactured by BAE. The CCD 486 is the successor

4.1.2 Omega 2000: a New Wide Field Near-infrared model of the CCDs used in LAICA. Our eXperience with
Camera for the 3.5-m Telescope on Calar Alto these detectors is to be included into the construction of a

Meanwhile, all major parts of this instrument, which has cryostat and the operation of the system. As a first step, the
been described in detail in the Annual Report 2000 Werélatness of the detector was measured at MPIA in December

manufactured or delivered. However, integration is not com{Sind & laser-optic measuring syste(arien)
pleted yet so that first use at the telescope cannot take place . ) ) )
in 2002 as planned originally. At the moment, first light is 4-1-4 DIMM: Differential Image Motion Monitor

4.1 Instruments for Calar Alto

scheduled for early 2003Bailer-Jones, Bizenberger et)al. In March 2001, the Differential Image Motion Monitor
was put into regular operation. The instrument performs ab-
4.1.3 CCD Systems solute measurements of the seeing at 20-second intervals.

Early this year, the last two CCD 485 for the LAICA Measurements during the summer of 2001 showed the aver-
project, Lock #6 and Lock #7, were delivered by BAfer- g€ seeing at Calar Alto to be less than 1 arc sed@edel,
merly Lockheedl The quality of the CCDs meets the speci- 1hiele)
fications and is comparable to Lock #4 and Lock #5, except
for the fact that one quadrant of Lock #6 is affected by out-4.2 LBT and Instrumentation
put amplifier glow. The detectors Lock #4, Lock #5, Lock 4 5 1 | yciFER: the Multimode Infrared Camera for the
#6, and Lock #7 have been chosen as science-grade CC?@T

for LAICA. Late in April, first tests of LAICA were carried ] ]
out on Calar Alto, revealing the following problems: The After some failures, the IRG2-blanks for the optics could

signals of two of the quadrants only consisted of noise, th&€ manufactured with sufficient quality. The concept of the
CCDs' entrance windows misted over with dew during theSyOgenic structure with all movable parts was completed.
measurements at the telescope, one channel of the guid&P€ cryostat itself was completed to the point that the tank
system failed completely, and the readout electronics of LAC&N presumably be ordered in March 2002. Single parts such

ICA was working unreliably and showed a noise level that is2S the ADCs of the readout electronics, the detector multi-
too high. ple_:xer, and the engineering array were alre_ady dell\_/ered; the
Unfortunately, later at MPIA the failure of the two quad- science array will probably be dellve_red in the middle of

rants turned out to be caused by the CCD detectors: Lock #3002 (Bizenberger, Laun, Lenzen, Grimm, Rohloff

was showing a crack in the substrate, as Lock #3 had done

before (see Annual Report 2000and as to Lock #7, an 4.2.2 LINC: the Diffraction-limited Camera for the LBT
output amplifier on the CCD failed completely. Luckily, With an Aperture of 23 m

Lock #5 could also be repaired later by the manufacturer. Conceptual development of the diffraction-limited wide-
The failure of Lock #7 could have been caused by a pludield camergdiameter of the field of view= 1’) for the LBT
problem when the dewar was being connected to the readoptoceeded under the leadership of T. Herbst. The actual
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beam-combiner is being designed and constructed at MPIA, The detector readout electronics were tested and upgraded
while the cryostat and the tip- tilt-sensor are contributed byusing the engineering- grade detedt®aytheon SiAs, 24X

the University of ColognéProf. Eckar}. The adaptive optics 320 pixe) housed in a test dewar. After that, the electronics
system is being developed in Arcetri by P. Salinari, togethewere used to operate the final detector in the MIDI dewar.
with R. Ragazzoni(MPIA/Arcetri). In November 2001, a The planned operation of the detector, including synchroni-
first concept design review has taken place; the final conceptation with the MIDI intrinsic delay line, was possible with
will be drawn up by the middle of 2002. LINC will be de- the readout noise aimed at of less than 1000 electrons, but
veloped in two stages. First, diffraction-limit is planned to beonly with a readout time of 11 ménstead of the required 5
achieved using only one natural guide star; in a second stagfig) for the entire array and not with the desired flexibility.
(NIRVANA), correction of the wave front at shorter wave- Therefore a new version of the readout electronics was put
lengths(< 1x m) will be accomplished using multiconjugate into operation by the end of the year which is expected to

adaptive opticsMCAO) . remedy the restrictions just mentioned by doubling the ca-
pacity of the data link and using new firmwar@rimm,
4.3 Instruments for Other Observatories Ligori)

) ) Dewar. The final dewafwith a size of 85 cmx 60 cm X
4.3.1 CONICA: the High Resolution Infrared Camera for g5 <y and a weight of a little over 500 kuilt in the

the VLT precision engineering workshop at MPIA was put into opera-
In March 2001, CONICA was combined with the NAOS tion. Temperatures in the region of the inner cold optics and
adaptive optics systems in Meudon. There, a team fronpf the detector are 35 K and 5 K respectively, well within the
MPIA accomplished the professional installation of the wir-desired range. Functional tests carried out since August con-
ing, the cooling water supply, the CCD cooling, and the cry-firm the reliability of the entire cryo- vacuum system.
ostat itself into the Nasmyth- platform and the original co-(Boshm, Laun, Rohloff
rotator, which were erected in a laboratory in Meudon. For Control electronics Temperature sensors, heating, ther-
another six months, the total NAOS-CONICA system wasmostats, reference and end switches were installed within the
tested thoroughly. Final optimizations were carried out, ancryostat and connected. To reduce the tension on the constan-
in October, the instrument finally passed the review in Eutan wires, which are only 0.1 mm thick, a special casting
rope. After transport by aircraft to Santiago and subsequertechnique was developed. The mounting tables of the “warm
transport to Paranal by truck, the total instrument was ingpptics” were modified for operation according to ESO stan-
stalled in November into the Nasmyth-platform of UT4.  gards. The required emergency switch for the,@er was
With the international press showing great interest, thenstalled so that the laser is switched off automatically if the
system was successfully used for the first time at the telegoyer is opened or if the flow of cooling water is too low.
scope (see press release of ESO, November 3, 2001 Two of three planned electronics racks were equipped for the
(Becker, Bhm, Hartung, Laun, Lenzen, Meixner,iMch,  jnstrument control electronics and supplied with cooling sys-

Rohloff, Storz, Wagner tems. Wiring of the instrument was generally completed.
(Wagnej
4.3.2 MIDI: a Mid-infrared Interferometric Instrument for Optics and optical adjustmernithe “warm optics” (deliv-
the VLT ered by the Kiepenheuer-Instituirf Sonnenphysikthat are
Project managemenGraser, Leinert installed in front of the dewar were equipped with a new

On March 1, 2001, the final design review for the optics,foundation plate, the old one not being stiff enough to allow
mechanics, and electronics of the MIDI instrument was for-ransportation by crane and being prone to vibrations. As for
mally declared complete by ESO, and on November 17the rest, the “warm optics” proved their efficiency during the
2001, the same took place for the software. Simultaneouslyests performed: the feeding of the radiation from the labo-
construction and testing of the instrument proceeded in th&atory light sourceglaser, black-body radiatpas well as the
laboratory in Heidelberg. On May 21, the partner institutemotion of piezos and motors used for path compensation of
ASTRON in Dwingeloo delivered the central piece of the the two light beams are working as planned. With the help of
device, the “cold optics”, which then was adjusted optically ASTRON, the adjustment procedure for the “cold optics”
and gradually fine-tuned with the mechanics at MPIA. Inwas determined, followed by the rather complicated adjust-
November and December, first interferometric measurement®ent at warm temperatures in the laboratory. The goal was to
could be made using an artificial star set up in the laboratoryguperimpose both interfering light beams with 0.1 mm accu-
although this could not yet be done in the automatic operaracy and make them parallel with"l@ccuracy; this goal was
tion mode planned for the telescope. In the course of th@lmost achieved. Final adjustment will take place as soon as
year, the MIDI “science group” outlined observing programs the optical behavior of the instrument in the cold is known in
for the 30 nights of guaranteed observing time at the 8-nsufficient detail. (Annelie Glazenborg-Kluttig(ASTRON),
telescope of the VLTI. The document containing object listsSebatien More(ESO), Frank Przygodda
and abstracts of these programs can be found on the MIDI Laboratory testsMeanwhile all planned functions of the
web page of the Institute. Commissioning of the instrumeninstrument can be carried out via a user interface. In Novem-
at the VLTI interferometer on Paranal is planned for lateber, the expected interference fringes from the light of an
2002. artificial star set up in the laboratory were detected for the

Sub-system development status first time. Contrast between the fringes was 80%, showing
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the good quality of the optical components and optical adments made several thousand observations accessible to all
justment. Satisfyingly, the optical adjustment has changedbservers. Calibration accuracy of the chopped measure-
only insignificantly when the instrument was cooled down.ments is somewhat less than that of staring-mode observa-
Although not being crucial, background brightness, internations. In the far infrared, the accuracy of measurements is
reflections and remaining vibration motions of the image orlimited by cirrus confusion. Flatfield accuracy of several
the detector(< 1 pixel) are in need of improvement. thousand raster maps in the staring as well as in the chopped
(Chesneau, Jaffd_eiden, U. Neumann, Przygodda mode was increased to only a few percent by improved de-
Computers and softwar®art of the readout software for glitching and statistical methods. For multi-aperture mea-
the new detector readout electronics had to be developeslrements, an analysis procedure for relative curves of
from scratch. In addition, the software interface for the verygrowth could be implemented.
rapid data transfer between detector workstation and near- In the course of a project to measure the extragalactic
real-time-software workstation was defined and implementethackground radiation, an even more refined calibration of
as exchange of FITS files via a shared memory. Thenstrumental effects was carried out using all suitable mea-
instrument-control software for driving the electric motors, surements within the mission data base. This includes an
for the readout of numerous serial interfaces and for rapidmprovement of the detector dark signéisstrumental zero
variation of the optical path differences by two piezos haspoint), a refined correction of the signal derivation depending
been tested successfully during several weeks — primarilgn the readout frequency, and measurement of the fraction of
during cooled phases. Implementation of the observatioscattered light from the sky within the signal of the internal
software on the so-called instrument workstation was startedialibration sourcéabsolute photometric calibratipnin ad-
and first rudimentary tests of the interaction with the brokerdition, the transient behavior of the C100 camera receiver
of observation blocks, i.e. the command interface of theunder changing fluxes was characterized. These new calibra-
batch operation lying above, were carried out, including theions will be incorporated into the ISOPHOT interactive
programming of templates — forms which are to be filled inanalysis softwaréPIA) during the first half of 2002.
by the astronomer with parameter values before the data are In the year under report, eight visitors used the ISOPHOT
taken (NEVEC/Leiden. Programming of the off-line data data center in Heidelberg for several days. In February, the
analysis, for laboratory tests as well as for the future scientSO Calibration Legacy Conference took place in Villafranca
tific operation, is making good progres&Storz, U. Neu-  with strong participation of the ISOPHOT data center. At the
mann, Mathar; at NEVEC: de Jong, Bakker, Jdffeordina-  conference, all calibration steps and the accuracies achieved
tor); at DESPA, Paris-Meudon: Nafati in the 1ISO archive were presented. In addition, experts’
knowledge was passed on to the scientists and engineers of
future missions. By the end of the year, about 190 publica-
tions based on ISOPHOT data were published in refereed
journals, corresponding to an analysis of about 25% of the
4.4.1 PRIME - The Primordial Explorer: a NIR-survey scientific data base. In summer, preparations for the five-year
Satellite long active archive phase started which will follow the post-
An industry feasibility study of the PRIME telescope was operative phase; during this archive phase, the remaining
completed at Kayser- Threde in the middle of the year. The’5% of the data will be analyzed and the accuracy and user
project was submitted by the German side to the consultativiiendliness of the ISO data base will be increasgemke
panel of the DLR. In an international cooperation of the par{ISOPHOT-PI, Abrahan, del Burgo, Haas, Haudeau, Hot-
ticipating institutes(Johns Hopkins University, Fermi Na- z€l, Kiss, Klaas, Krause, Stickel, g Wilke)
tional Accelerator Laboratory, Space Telescope Science In-
stitute, NASA Goddard Space Flight Center, Institut4.4.3 PACS: the Far-infrared Camera for the HERSCHEL
d’Astrophysique de Paris, Swales Aerospace and Space Dgatellite
namics Laboratory the PRIME phase A report was com- .
pleted and sent to NASA in December. Down-selection is Forthe PACS focal-plane chopper, all mechanical compo-

nents of the lifetime mod€lLLM) as well as parts for the test
Zn_r:/(\)/ugci;d by NASA for July 200ZD. Lemke, R. Lenzen, sets were manufactured after completion of the design phase

at MPIA's workshops and then delivered to Zeiss. In prepa-
ration for the durability test, another test model of the chop-
4.4.2 ISOPHOT Data Center per was characterized by Zeiss in the cryostat at B K.
During the last year of the ISO post-operative phase, acThe CuBe flexural pivots of the chopper, which will be ex-
tivities in program development and calibration analysis forposed to great load during the rocket launch and the follow-
version 10 of the automatic data analy&ddfline Processing ing three-year operation phase, are being qualified for their
OLP V10.0 were completed. With the processing and analy-application in space by additional durability tests at the
sis of several hundred representative test cases progress coRtaunhofer-Laborifr BetriebsfestigkeifLBF) at 300 K, that
pared to the pipeline V9.0 was tested thoroughly. This wass under a load increased by another factor of 1.3.
the last upgrade of the software used at the ISO data center As a major contribution to the PACS instrument, MPIA
VILSPA in Spain to create the ISO Legacy Archive. has compiled the specifications of the cryo-harness. This in-
The new version further improved the photometric cali-cludes the definition of all 1148 cables, together with the
bration accuracy. In addition, validation of chopped measureeold interface connectors and all of the electrical parameters.

4.4 Instrumental Developments and Data processing for
Extraterrestrial Research
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This document is an important basis for the thermal concepbrder to store and process the ever-increasing amount of
of the instrument and will be used for the invitation of ten- data. In addition, SDSS got a faster server computer. For the
ders for the industrial manufacture of a cable harness qualtheory group, a third GRAPE-5 board was installed in the
fied for space. Alpha station, and the PC cluster was upgraded with 8 GB
The detector test stand had to be converted generally fanemory.
additional pre-amplifier types. First tests with a low-stressed By procuring and installing a Summit-5i-gigabit switch,
Ge:Ga array\ < 130 um) and a new developmental stage manufactured by Extreme Network, the foundation for a gi-
of the cold readout electronid€RE) were carried out. Se- gabit backbone was laid. The link to the Astrolabor was up-
ries of tests with an even more upgraded CRE version wergraded to 1 GB and the switch-to-switch links within the
prepared. main building were led over the central Summit-5i. The elec-
For the approaching routine tests of the detector lines ofronics department was equipped with a Summit-24 to ensure
the FIR cameras, a suitable test cryostat was designed tfast inter-connection with the scientific network within the
gether with Séhr, Augsburg, and a corresponding purchasehouse and a powerful inter- connection between the comput-
order was placed. The IR laboratory was equipped with ars used for developing new instruments and software.
conductive floor covering, which now guarantees a clean Design softwaréProE) was transferred from the previous
Faraday cage. UNIX environment to a Windows-NT environment, thus
Representatives of MPIA regularly participate in training equipping almost all design workplaces with identical hard-
units of the team of the PACS control cenf@®ACS ICQ and software. For a better and faster transfer of design data to
and contribute to the definition of user requirements for thethe production process, a fast PC was set up here ensuring an
PACS software systems. Special working groups were estaliater-connection with the mechanics workshop’s high-
lished to set up important components of the PACS controperformance milling machine.
center. MPIA participates in the groups responsible for cali- To increase the security of our computer systems against
bration (as the leading institufeand commanding. In De- hacker attacks, safe protocdecure pop/imgp proxy serv-
cember, first drafts of the PACS calibration document and ogrs for ftp and http, and strict rules for internet access were
the test procedures for the PACS chopper were completednplemented in the router, and all general Sun workstations
(Lemke, Galperine, Gizinger, Hofferbert, Klaas, Vavrek were upgraded with Solaris 8Helfert, Hiller, Rauh, Trem-
mel)
4.4.4 Next Generation Space Telescope (NGST)

NGST is planned to be equipped with a third focal-plane4 5.1 Theory Group
instrument that will cover the mid-infrared spectral range In collaboration with Thorsten Naab, Andy Nelson

frpm S - 2_8 pm . This instrumentMIRI) consists.of @ Michael Bertischik, Sadegh Khochfar, and Andreas Burkert,
high-resolution camera and a spectrometer of medium reSQuarkus Wetzstein developed a new simulation code for

L:Jt'obn',llt?. f(taxpected I|fet|n;]eb|s /tA\en years. Thde Ilznstrument_ W",'N-body simulations and gas dynamics. The code is charac-
e built fiity percent each by American and European instlye ;o g by very high speed. It combines various numerical

tuteﬁ, Wh'CP W":] b,e grant'id guaranteed obsfer\r/]atlon time Irl‘.trategies for rapidly calculating gravitational forces and
exchange for their contributions. As part of the ELJrOpearEolving hydrodynamic equations with smooth particle hydro-

consrcl) rtu_Jm,fMPLA offe_r_s t_he dfevelo_prr:ent of all CrylF’k' dynamics. The special hardware GRAPE was used in par-
mechanics for the positioning of optical components 1ikec 1ar to calculate gravitational forces. In future, this will

gratings, filter wheels and mirrors in the cryo-vacu(im- 7 llow simulation of objects with considerably higher resolu-
K). Due to the successful development of ISOPHOT and.

PACS, the Institute is well prepared for this task. In the last fhis project also resulted in a collaboration with the team
quarter of the year under report, a phase A study financed byt b . "Reinhard Maner(technical computer sciencat
ESA started under the leadership of ATC Edinburgh; to thig; o University of Mannheim. In this project, calculation-
study, MPIA will contribute the cryo-mechanics and electricimensive operations for gas dynamics are ir’nplemented on

design packageglemke, Gbzinger, Henning, Hofferbert, ooy hrogrammable chip&PGA) using the SPH formalism

Rohloff) (smoothed particle hydrodynamic cod achieve higher
processing speeds in gas-dynamical simulations.

4.5 Computing Facilities

This year too, several Sun-Sparcstation-20 computer SALACTIC ASTRONOMY:
were replaced by much more powerful new Ultra-80-PROGRAMS AND RESULTS
workstations. Final replacement of the old SS10 and SS2§ 1 young Stars and Interstellar Matter
computers will occur in 2002. The data archive was moved
from a CD-jukebox solution to a hard disc to allow faster and®-1.1 Young Binary Stars
easier access from each workplace. Outdated and/or defec- A systematic search for young binary stars was started in
tive NCD-X terminals were replaced by thin clients, which the star formation region of the Ophiuchus cloud, since pre-
have a significantly better price/performance relation. vious studies of this area had been of rather sporadic nature.
For Sloan(SDSS and CADIS each, another Nexsan- In particular, it will be investigated whether the frequency of
RAID system with a capacity of 1 terabyte was procured inyoung binaries is determined primarily by the density of the
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star forming region. If so, Ophiuchus should occupy an in-and 4 days. Compared to the bimodal distribution of the
termediate position between the large binary frequency obyounger Orion Nebula Clusté©NC, age~ 1 Myr, maxima
served in Taurus and the small one in the Trapezium clusteat 2 and 5 days this means a shift towards shorter periods.
So far, analyzing of the data roughly confirms this presump- Lower-mass stars with = 16™% | however, show no
tion. In any case, the binary frequency in the Ophiuchus stabimodal distribution and a considerably shorter mean rota-
forming region is nowhere near as high as in Tautusin-  tional period than the stars of the ONC. These shorter rota-
ert; Woitas, Tautenburg; &ler, San Diegb tional periods can be explained most easily by the fact that
During the course of the ALFA Science Demonstrationthe stars in NGC 2264, due to their older age, have smaller
Program, spatially highly resolved spectra of the T-Tauri sysfadii and that a significantly smaller fraction of them has
tem were obtained using a combination of ALFA and the 3Dcircumstellar disks which can dissipate the angular momen-
instrument. So far, mainly the spectra of both stellar compotum. Thus, for most stars the angular momentum is about
nents were analyzed. From these, the extinction of the soutttonstant and the shrinking of the star due to its age leads to
ern component was re-determined and the previous notioa higher rotational velocity.
that it is hidden behind the accretion disk of the northern The analysis of rotational periods of young stars measured
component could be refuted. In addition, AO-supportedin the Orion Nebula ClustefONC) was continued. Basis of
speckle observations confirmed the existence of a companidhese measurements are the extended photometric sequences
to T Tauri South at only 0.08distance which had already of the ONC obtained at the turn of the year 1998/1999. Ro-
been detected before by Koresko et al. Comparison with th&ational periods were determined for 404 stars; for 335 of
data of Koresko et al. allowed an initial determination of thethem estimates of their masses made by Hillenbrd®7,
orbit and, in combination with the spectral data, led to a newAJ 113, 1733 were available: Most of these stars have
model of the T-Tau-S systentKasper, Feldt, Herbst, Hip- masses< 0.3 Mg. Our data confirm the bimodal distribution
pler; Ott and Tacconi-Garman, MPE, Garching of the rotational periodéwith maxima at~2 and 8 daysfor
stars of masses 0.25Mg which already had been found for
5.1.2 Temporal Evolution of the Angular Momentum of Significantly fewer stars. In addition, the data show that the
Young Stars mean rotational period is decreasing notably towards lower
masses, although the rotational period distribution for a
given mass is very broad, with a variance of about a factor of
10. Our data show that the lower-mass stars rotate at about
30% of their disruption velocity while the corresponding val-

Within the scope of his PhD thesis, M. Lamm, together
with R. Mundt and C. Bailer-Jones as well as W. Herbst
(Wesleyan University determined the rotational periods of

stars in the young2 - 4 Myr) open cluster NGC 226 = ues for solar-type starsar5 - 10%. But this is mainly a

,{779 DO-tThItS q;te;mmanorll IS pla:_t of a:cntr?xtensn?e prOgramconsequence of the decrease of the disruption velocity with
0 Investigate the temporal evolution ot the angular momenaecreasing mass. Perhaps the most interesting result of this
tum of young stars and to measure the angular momentu

distributi f st in clust ¢ . A IQudy is the small variation of the mean specific angular mo-
IStribution ot stars In Clusters or various ages. AS WaSy,anim3j/M as a function of massl/M is constant at least

. - . T Flithin a factor of 2 over a mass range from 0.1 tdvik,
disk plays a decisive role in determining the angular momen(Mundt Bailer-Jones; W. Herbst, Wesleyan University,

tum. Stars with a circumstellar disk are rotating SigniﬁcantlyMiddletown)
slower than those without. A possible explanation would be a
magnetic coupling of the star to the disk. This way, the disks
would dissipate the angular momentum transferred from the-1-3 Jéts from Young Stars
star by magnetically driven outflows. Analysis of HST/WFPC2 images of FS Tau and its sur-
Large, extended stellar spots frequently form on the surroundings taken in the narrowband filtersxtand [SII] as
faces of young stars. The distribution of these spots is stabl&ell as in the broadband filters F569W and F791W was com-
long enough to cause a periodic modulation of the brightnespleted. No evidence for a jet or other spatially extended
of the rotating star. Successive measurements of the brightiows from the young binary system FD Tau A was found.
ness of a star thus enable the determination of its rotationahterpretation of the data therefore concentrates on the pro-
period. NGC 2264 was observed from December 2000 taostellar jet of FS Tau B which was studied for the first time
March 2001 during 44 nights using the WFI at the 2.2-mwith a spatial resolution of 01 The width of this jet is
telescope of MPG/ESO. About 11000 stars with apparentlecreasing with increasing distance to its source. This un-
I-magnitudes betweeh= 109 and| = 21™ were inves- usual behavior is probably caused by re-collimation of the jet
tigated this way for periodic variability, and about 600 peri- at larger distances to the source. Thanks to the high spatial
odic variables were discovered. Their ages have not beersolution of the HST images, small-scale variations of the
estimated yet. If one assumes, very pessimistically, that onlgtructure within the jet are visible, showing the knots of the
70% of these variables are young stars, this discovery meanst as well as the maxima of the flux being correlated with
an increase of the number of young stars in NGC 2264 wittminima of the jet width. The line ratio W[SIl], i.e. the
known rotational period by at least a factor of @m 31 to  excitation strength, is increasing with increasing distance to
~ 400). The rotational period of the stars typically lies be- the jet axis. This suggests a relatively high fraction of the
tween 0.5 and 10 days. Stars with aamagnitude line emission being caused by “entrainment” of matter from
of I < 15.8" (that is M= 0.25 M/) show a bimodal distri- the surroundings of the jetMundt; Woitas, Eisbffel, Tau-
bution of their rotational periods, with its maxima at about 1tenburg; Ray, Dublij
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Analysis of the long-slit spectra of the bipolar knotty jet spectral types derived range from M9 to L5, matching well
of RW Aur taken with HST/STIS was completed. Although the spectral types derived from the colors. The spectra show
the continuum of this bright classical T-Tauri star is rela-that contamination by very late foreground or background
tively strong, it could be subtracted almost completely in thestars is very low for brown dwarfs found previously by pho-
long-slit spectra. Thus it was possible for the first time totometric methods and that earlier estimates of the mass func-
study line emission down to a distance of'0(Z 30 AU) tion in the substellar range cannot be falsified by contamina-
from the source. The STIS spectra contain the lhe and  tion. For 2/3 of the brown dwarfs investigatedg¢mission
the most important forbidden emission ling3l], [NII], and  was detected. Presumably, this fraction would be consider-
[SlI]. A total of seven spectra was taken, each with the slitably higher if spectra with higher resolution were used.

placed parallel to the jet axis but with offsets of 0.0%0, V. Bgjar, M.R. Zapatero-Osorio, R. ReboltAC, Tener-
the spectra represent a three-dimensional datealisgtersion  ife), D. Barrado y NavascséMadrid), and E.L. Martin(Ha-
direction and two spatial directions waii), together with C.A.L. Bailer-Jones and R. Mundt, in-

From this data set it is possible to either reconstruct im-estigated the substellar mass function of the young star
ages of the jet in different velocity intervals or to investigatec|yster ¢ Orionis. |. Baraffe, C. Chabrier, and F. Allard
the velocity profiles of the emission lines as a function of(yon) also participated in this project. This study of the
|Ocati0n. The preliminary reSUItS Of these StudieS are the folsubste”ar mass function iS based primar“y on photometric
lowing: The jet remains strongly collimated even at distancegjata taken in the I-, z-, and J band as well as recent calcula-
smaller than ‘1from RW Aur, and within the jet region that  tions of the evolution of substellar objects. The mass func-
was investigated, the velocity profiles of the emission linegjon gN/dm was determined for stars of masse®.2 M,
have only one maximum ata 100 km s' . Therefore, there  4own to the planetary mass range 12 My, ). It turned out
is — as had been known already from ground-based studiesg jncrease with decreasing object mass like dNAm ™
no low-velocity component of the forbidden line emission, aynereq = 0.8 + 0.4. This result suggests that brown dwarfs
fact that is in strong contrast to many other jets of youngith planetary masses are as frequent as brown dwarfs with
stars.. The \{elocity asymmetry between both components gf,5sses between 12 to 7550, and that both classes of
the bipolar jet which was already known befditee blue-  gypstellar objects are about as frequent as the stars of the
shifted component has about twice the radial velocity as th@yster. If star formation in our Galaxy occurs primarily in
red-shifted ong already exists rather close to the sourcegiy custersor had occurred theyeas is suspected by many
(=~ 30 AU). .(M.undt; Woitas, Eigbffel, Tautenburg; Ray, astronomers, a similarly high fraction of substellar objects
Dublin; Bacciotti, Florence _ were to be expected in the solar neighborhood as in the

Additional analysis of the HST/STIS spectra of the jet of _~rionis cluster.

DG Tau showed significant differences in the radial veloci-  tho search for low-mass stars and brown dwarfs in

ties of the emission lines in the spectra of opposite sides Qfqry star formation regions and their study were contin-
the jet axis. The measured differences in velocity are beyeq These investigations are based on data obtained with the

tween 5 and 20 km's . The measured radial velocities are \yiqe Figlq ImageWFI) at the 2.2-m telescope on La Silla.
corrected for wavelength shifts due to irregular illumination Suitable methods to analyze the available WFI images in

of the slit of the spectrograph and were measured using Qg ch for brown dwarfs in star formation regions were de-

different methods. If the jet is assumed to be axi—symmetricvelopeol and applied. Reduction of the available WFI images

the south-eastem part of the jet flow is movmg_towards_ thﬁs generally completed. Photometry of the images and analy-
observer faster than the north-western part. If this behavior ISis of the results have been started

interpreted as rotation, then the jet of DG Tau is rotating
clockwise if one looks along the jet toward the source, thefo

rTor:atlonaI lcomgon(tar?t of tthtg ve:ocnly p?"ﬁf'tis kn: Sld th I)-color-magnitude diagrams. All previously known brown
ese vaues for the rotational velocily of the Jet and M€y, ats were identified. The &temission of the new candi-

values of the angular momentum flux inferred thereby are irIja'[es was examined in order to confirm their being low-mass

agr'eement W't.h prgdlct|ons of currept Jet mode_ls which d.e'members of the star formation region. A photometric method
scribe the collimation and acceleration of the jets as bein

caused by rotating magnetospherédundt; Baciotti, Flo- %/I)Sds(;te,\;gllne thle spectrgl type O.f the candldates(m91|5,
rence; Eisbffel, Solf, Tautenburg; Ray, Dubl)n 55-M915-color-magnitude - diagrams was developed.
This method shows that almost all candidates are of spectral
type M, a large fraction having a spectral type so late that
5.1.4 Extrasolar Planets, Brown Dwarfs and Low-mass most likely they have to be brown dwarfs. However, there is
Stars a small group of very faint objects for which no spectral type
C.A.L. Bailer-Jones and R. Mundt, together with D. Bar- could be derived yet. If their substellar nature were to be
rado y Navascis(Madrid), M.R. Zapatero-Osorio, R. Re- confirmed (spectral type L, our survey would contain ob-
bolo, V. Bgar (IAC, Tenerife, and E.L. Martin(Hawai),  jects down to the mass limit of deuterium burning.
continued their study of brown dwarfs found in the young Using the same method, a population of brown dwarfs
(~ 5 Myr) open stellar cluster Sigma Orionis, which par- and very low-mass stars was found in the Lupus dark clouds
tially are of very low mass. Low-resolution spectf@ ~ (Mundt; Lopez Marti, Eisbffel, Tautenburg
250 of 15 brown dwarfs with planetary masses 12 M, C. Bailer-Jones continued his work on studying the atmo-
) were taken using the FORS1 spectrograph at the VLT. Thepheres of ultracool dwarfs with time-resolved photometry as

Seventy new candidates for brown dwarfs have been
und in the Chamaeleon-I star formation region fronR-
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described in last year’s report. This year, he focused on studneasured spectroscopically on Calar AI@AFOS, TWIN).

ies in the near infrared. Specifically, work has included ob-Strong line emission observed from a dense circumstellar

servations in the J and Ks bands of three L dwavfith (accretion region indicates the recent onset of star formation

MAGIC at the 1.23-m telescope on Calar Alto, in collabora-in these objects.

tion with M. Lamm), and time-resolved spectrophotometry  The cold knots identified by the 17@m-Serendipity Sur-

between 1 and 2.5 microrisvith Omega Cass at the 3.5-m vey in the nearby molecular cloud complexes in Chamae-

telescope on Calar AljoThe goal of this work is to identify leon, Taurus and Ophiuchus were compared to each other. At

the cause of the detected variability, in particular, to distin-all locations, a dust temperature of about 13 K is the limit.

guish between dust cloud and magnetically induced star spéligher temperatures are found in th@phiuchi cloud; they

scenarios. The analysis of these data is underway and shoudde related to an exceptionally high star formation efficiency.

be published in 2002. It was shown that the very cold knots have to be regarded as
In collaboration with R. SmartTorino) and H. Jones the sites of future star formation.

(Liverpool), C. Bailer-Jones has started a project to measure Preparations of the first catalogue of the coldest compact

the parallaxes of a number of T dwarfs. These are substellayalactic knots continued(Stickel, Hotzel, Krause, Th,

objects cooler than L and M dwarfs, and have spectra domiKlaas, Lemke; Mattila, Helsinki; Miler, ESA)

nated by molecular absorption due to water, methane and

pressure-induced molecular hydrogen. Of the 20 or so obs 1 g Massive Young Stars, Ultra-compact Hil Regions

jects now known, all have methane evident in the H and K . ,
band spectra. In comparison to M and L dwarfs, the differ- From the ALFA Science Demonstration Program of 1999

ences between T dwarf spectra appear to be relatively subtlt"!i\Ind 2000, spatially highly resolved diﬁw better than 0'4
For example, the well known parallax T dwarf GI570D mustOf a total of 15 ultra-compact HIl regioff)CHlls) are avail-
be about 25’0 K cooler than GI229B, yet their spectra ar@ble' In some cases, polarization measurements and long-slit

similar and bear more resemblance to the reflectance spect?QeCtrOSCOp'c_ studies were made. NIR-brogdband 'maging
data are available for all sources. Meanwhile, all data are

of Jupiter than to L dwarfs. To properly understand the spec-
up! W property u P yzed completely and will soon be submitted for publish-

tral differences between T dwarfs, absolute magnitudes a@naITh blicati i st of lectroni tal
the most reliable method to clearly distinguish between the 119. The publication will consist of an €lectronic cataloguée

: ; ; d give a first review of the mass distribution function in
dwarfs, despite these objects probably covering an order "
magnitude in temperaturérom around 1400 to 150 K moderately embedded UCHIIs. More deeply embedded

The determination of stellar parallaxes remains funda®°4¢€s will be observed using the NAOS-IR-wavefront sen-

mental to most observational tests of stellar structure anaor"b\ the obiects. S106 h ial " For thi
evolution. This paradigm remains just as important in the T- mong the objects, as a special position. For this

dwarf regime where, in principle, an absolute magnitude anc?b]eCt’ broad- and narrowband observations as well as polar-

a reliable model combined with measured temperature angation data were analyzed. A total of almost 200 discrete

surface gravity from spectroscopy suffice to determine mas ources was |de_nt|f|9 d'in the core of this region. With t.he

and age. In turn, this determination is vital to any attempts t eIp_ of the poIarlz_at|on data}, the presence of another bright
determine the mass function for T dwarfs. T dwarfs are veryTNOUS source in the region — which had been assumed
faint in the optical, where parallax work is traditionally done, frgm MIR- and m”?‘data — could be excludd@eldt, Costa,

so J band imaging with Omega Cass at the 3.5-m telescodé'ppler’ Puga, Weil3

on Calar Alto was used for this purpose. This is a multiyear The ISOPHOT-S spectra of ten young stellar sources

project for which the first few measurements were succesdi®ePly embedded in interstellar dust were investigated for
fully obtained during 2001 spectral features of ammonia, methanol, and methane ices. In

particular, detection of ammonia ice at ufn and methanol
o o ice at 9.7um requires a reliable analyzing procedure because
5.1.5 Contributions of the 'ISO—17(pm Serendipity Survey they appear as a superimposed absorption within the strong
to Issues of Stellar Evolution silicate absorption band. Since the profile of the latter is not

A search for unusual galactic and extragalactic sources iexactly known it has to be modeled by fitting a polynomial.
the data base of the compact serendipity sources was start@&tie order of the polynomial, the number of independent data
by cross-correlating the 170m- ISO data with other large- points, the width of the fitting range and the stability of the
field surveys in the near and far infraré@MASS, MSX, fitting algorithm have to be coordinated. To test this proce-
IRAS). Promising candidates for star formation regions agdure, higher- resolution SWS spectra were used for bright
well as for galaxies with unusually high dust masses wereources. A very good agreement in the ice absorption lines
identified. was found. In the source W33A, all three ices were clearly

Follow-up observations to investigate these objects in theletected at 7.7, 9.0, and 9um. In the sources AFGL2136,
(sub-millimeter range were carried out on Mauna KeaHH 100, Cep A, and NGC 7538-IRS9, the absorption lines
(SCUBA) and on Pico VeletdMAMBO). The combination are weaker. Ammonia ice was detected in the sources
of far-infrared measurements at the maximum of the thermalFGL2136, Cep A, and Barnard 5 as well as methane ice in
emission with the high spatial resolution of ground-basedCep A. The fraction of ammonia ice is comparable to that of
submillimeter-continuum observations enables a more decarbon dioxide; the amount of water ice existing there is ten
tailed localization and characterization of the existing dustimes as high(Klaas, Abrahan, Lemke; Girtler, Henning,
components. Some of the embedded stellar sources could Sehreyer, Jena
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5.1.7 X-Ray Absorption in Molecular Clouds small scales so that star formation cannot be prevented by

To study the influence of X-ray absorption on the chem-turbulence. In the second part, F. Heitsch examines the
istry of interstellar gas clouds, abundances of molecules werghandrasekhar-Fermi-method to determine magnetic field
calculated as a function of the X-ray ionization rate. Predic-Strengths within turbulent molecular clouds and suggests an
tions of the model were compared to the column densitiegmprovement of the method as well as an empirical prescrip-
measured along the line of sight towards the star Cyg OB2ion and a correction technique which altogether consider-
No.12. It was shown that the X-rays emitted by the stars ofibly improve the estimate of the field strength. Finally, the
the OB2 association dominate the chemistry of the cloud. Idast part shows that external Affeewaves can hardly be
particular, the very large abundance of H could be ex- regarded as sole drivers of supersonic turbulence in molecu-
plained. As a by-product, the observations obtained with FOlar clouds.

CES at the 2.2-m telescope led to the detection of rubidium A. Nelson, in collaboration with W. Benz, continued and
in the interstellar matter(Gredel; Black, Yan, Dalgarno, completed a previous project to model the migration of

CfA) young Jovian planets in accretion disks. In this work, it was
found that the morphology of forming planefsf order a
5.1.8 CO Abundances in the Bok Globule Barnard 68 fraction of a Jupiter magscould be neither of a disk/core

The spatial distribution of the abundances of CO in gasstructure nor of an envelope structure. It is suggested that an
eous and in solid form within the globule Barnard @68)  intermittent rotational instability must therefore develop in
was determined using radio-spectroscopic observations @n envelope, which may significantly increase the mass ac-
low CO rotational transitions. The freezing out of the CO gascretion rate and decrease the formation timescale. The results
onto dust grains is quantitatively well described by a state opf the simulations were compared to the predictions of ana-
equilibrium between the most important adsorption and delytic and semi-analytic models and it was found that the
sorption processes. Important physical parameters of thanalytic predictions are larger by a factdr3- 6 than those
globule were determined: With a distance of 80 pc and a totafrom the simulations. Furthermore, the analytic calculations
mass of 0.7 M, B 68 is considerably nearer, smaller and are exquisitely sensitive to most of the command uncom-
lighter than assumed so fdilotzel; Harju, Mattila, Juvela, mon) approximations used to calculate them and assump-
University of Helsinki; Haikala, ESO/SEST, Chile tions used to derive them. Errors of order unity are easily

obtainable by neglecting terms. Disk self gravity is one such
5.1.9 Theoretical Work on the Evolution of Molecular term, even though the disk will be stable to self gravitating
Clouds and the Formation of Stars and Planets instabilities, the shifts of the resonance positions caused by

Within the scope of his PhD thesis, M. Geyer, togetherits inclusion is significant. It is speculated that the width of
with A. Burkert, studied the formation of massive gravita- the resonances is not negligible and that mixing between the
tionally bound star clusters. The competition between effiinner and outer Lindblad resonances and the co-rotation
cient star formation and feedback processes determind§sonances could reduce the torques to the values determined
whether a newborn star cluster is gravitationally bound ofn the simulations.
not. lonizing radiation or winds from massive stars are able In collaboration with A. Burkert, O. Kessel-Deynet devel-
to expel the remaining gas from the cloud and so to Sto@ped a procedure to simulate the effects of ionizing radiation
further star formation. Starting from cold turbulent molecularin molecular clouds using SPH. In particular, he investigated
clouds, the formation of a star cluster was simulated with arthe dynamical processes during the radiation-driven implo-
idealized star formation mechanism using the SPH formalsion of molecular clouds, which turned out to be triggered by
ism (smoothed particle hydrodynamic codétars are in- the energetic feedback by ionizing radiation from massive
serted as collision-free particles, and feedback leads to thegtars. This procedure enabled for the first time the study of
mal heating of the surrounding gas. In the collapsingthe radiation-driven implosion in three spatial dimensions,
fragmenting molecular cloud, the efficiency of star formationtaking into account self-gravitation. Small-scale perturba-
and thereby the binding of the system depends very strongl{fons of the original density distribution turned out to be able
on how much the onset of the feedback is delayed after stdp stabilize the compressed cloud against gravitational col-
formation. Moreover, the star formation history during thelapse. Further investigations demonstrated the influence of
collapse is affected by a global criterion that determines théonizing radiation on the formation and evolution of filamen-
density at which the gas starts to be transformed into starstary structures in star formation regions. It was shown that —

For a better understanding of how star formation pro-in agreement with the observations — star formation within
cesses are influenced by turbulence in molecular clouds, Hese filaments is jeopardized by ionizing radiation.

Heitsch investigated in his PhD thesis the following three B. Lang, together with A. Burkert, developed within the
guestions(1) Can magneto-hydrodynamic supersonic turbu-scope of his PhD thesis a one-dimensional model of radiative
lence impede the gravitational collapse of a molecular cloud®ansport for SPH. The model was tested for various initial
(2) How (reliably) can measurements of magnet field and boundary conditions. The equations of radiative trans-
strengths be obtained in turbulent molecular clou@?Are port were transferred to the SPH formalism and tested using
external Alfven waves a possibility to drive supersonic tur- suitable matrix solvers. A number of various self-consistent
bulence? initial conditions for the collapse of a protostellar core was

The first part of this work establishes that turbulence carinvestigated to set up a statistical analysis of the distribution

stabilize a self-gravitating region as a whole but not so orof single, double, and multiple stellar systems.
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In collaboration with P. Bodenheimer and D. L{Banta 170 um for Uranus, Neptune, and about a dozen of asteroids
Cruz, CA), A. Burkert investigated the heating of planetary available also from the Serendipity Survey. The good agree-
atmospheres of Jovian planets near the sun. Unilateral heatient within the flux range which is covered by direct cali-
ing of the planetary surface results in strong convectiorbration measurements as well as by model calculations guar-
flows which not only produce characteristic signatures in theantees an independent control of the entire calibration of the
spectra but can also affect significantly the cooling-Serendipity Survey. For some asteroids previously not ob-
timescales and the internal evolution of the planets. served in the far infrared, ranges of values for the diameters

A. Burkert, together with P. Bodenheimer, investigatedand albedos could be restricted for the first time. At the end
the collapse of protostellar cores and the formation of binarf the year under report, the results gathered were compiled
systems. Calculations show that internal turbulent flows sigin a manuscript.(Stickel, Hotzel, Krause, Tth, Klaas,
nificantly affect the evolution and fragmentation of the coresemke; Mattila, Helsinki; Miller, ESA)
leading to binary stars with a broader distribution of periods.

A. Burkert, in collaboration with M.-M. MacLow, inves-
tigated the structure of turbulent molecular clouds. Usingd-3 Stellar Systems
threg—dimensional numerical simulations, th_e surf_ace densitg_g_1 Globular Clusters
distribution was compared to observations in various veloc-
ity bins and it was shown that turbulence has to be driven on D- Harbeck, E.K. Grebel, and G.H. SmitdCSC, Santa
large scales in order to explain the structures. The mechd=ruz investigated the causes for variations in the chemical

this purpose, the absorption band of the CN molecule is used

as an indicator for various chemical compositions. These
variations can be caused by stellar evolutiomxing with
' : ; NO processed materjabr by external processes such as
nance quorescelnciz in the vibration modgeoV the electron ot anrichment during star formation, accretion from stellar
system AIl - X'Xg of the tri-atomic G radical. The G \inds or primordial variations. Using VLT spectroscopy,
vibration-rotation structure was modeled in detail and COM-+griations in the Strengths of the CN absorption on the main
pared to observations of the emission at 4050 A from cometgequence of the 47 Tuc globular cluster could be detected.
Hale- Bopp and de Vico. By comparison of the observationsthe presence of these variations suggests external mecha-
to the theoretical spectra it was possible to define morgjisms.
closely various molecular parameters of tat had been A spectroscopic study of the globular cluster NGC 7006
hardly constrained so far. Allowing for transitions in the (D. Harbeck, E. K. Grebel; G. H. Smith, UCSC, Santa Qyuz
(000-000 band, particularly the observed low rotation tem-in combination with data from the literature, indicates a cor-
perature of G could be explained(Gredel; Rousselot, Be- relation between the proportion of CN-strong and CN-weak
sancon; Arpigny, Manfroid, Liege; Rauer, Berlin; Cochran, stars on the red giant branch and the horizontal branch mor-
Austin; Fitzsimmons, Belfapt phology. If CN variations on the giant branch are caused by
Analysis of the spectroscopic measurements of the zodigotational mixing, this result suggests rotation to be a “sec-
cal light in the range 6 - 11 um obtained with ISOPHOT-S  ond parameter” of the horizontal branch morphology.
was continued. The spectra can be explained by blackbody
radiation. Temperatures from 255 to 290 K derived for vari-
ous lines of sight can be understood as natural result of thg'&2 Open Clusters
generally assumed spatial distribution of the interplanetary The spatial structure of the galactic star cluster NGC 2439
dust. Emission or absorption structures are not detected, inwas determined usingvby3 photometry. The photometric
dicating an efficient mixing of the interplanetary dust. Theredata were compared to known kinematic data. It was shown
seemed to be one exception, a weak emission structure at &3t NGC 2439 and the surrounding association consist of at
um which perhaps might be explained by very small pyrox-least three star clusters that are grouped clearly in distance,
ene particles. However, the location of this structure exactlyadial velocity, proper motion, and extinction. From the spa-
at the boundary of two detector arrays suggested a calibrdial distribution of the stars and their extinction, the three-
tion discontinuity to have caused it. A new, independent dedimensional distribution of the molecular gas within the mo-
termination of the point spread function in the region of thelecular cloud was determined along the line of sight towards
affected pixels confirmed this conjecture. Therefore the spedNGC 2439 and compared to models of the formation of in-
trum of the zodiacal light in this wavelength region appeargerstellar CH . (Gredel; Kaltcheva, Sofia; Fabricius, Copen-
to be completely free of any structure within an accuracy ofhagen
about 10% Klaas, Leinert, Lemke; Brahan, Konkoly Ob- Using HST/NICMOS observations, W. BrandngSO,
servatory, Budapest Garching, E.K. Grebel, R. BarbdaU Nacional de la Plata,
The studies of the slews of the 1ISO Serendipity SurveyArgenting, N. Walborn(STScl, USA, and A. Moneti(IAP,
crossing planets and asteroids were generally completed. France established the presence of pre-main-sequence stars
addition to detections during rapid crossings which are in-of intermediate mass in the dust filaments around 30 Dora-
cluded in the Serendipity Survey data base of compact obdus. 30 Doradus is the biggest HII region in the Local Group,
jects, all parts of the slews ending at a solar system objedbcated in the Large Magellanic Cloud. Color excesses and
were also studied. So now there are flux measurements atminosities indicate the newly discovered stars to be

5.2 Planets, Comets, Asteroids, and Zodiacal Light
In comets, the emission at 4050 A is caused by the res
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Herbig-Ae/Be stars and T-Tauri stars which probably are parinvestigated the star group NGC 6994 and completed the
of a larger, just forming OB association. second run of spectroscopic measurements. No significant
E.K. Grebel, in collaboration with D. Harbeck, A. Stolte, variations of the velocities were found. From the radial ve-
M. Odenkirchen, W. BrandngfESO, Garching A. Moffat  locities and the spectroscopically determined absolute mag-
(U de Montrel, Canadg L. Drissen(U Laval, Canadg and  nitudes of the stars as well as from their proper motions

Y.-H. Chu (UIUC, USA), investigated the mass function of listed in the Tycho-2 catalogue, it follows that NGC 6994 is
the young star cluster NGC 3603 in the Carina spiral arm ofiot a remnant of an open star cluster as has been supposed
the Galaxy. Data were obtained with the Hubble Space Telerepeatedly but a random clustering of physically unrelated
scope. The cluster is only 1 to 2 million years old and has &tars in the sky.
distinct pre-main sequence bending to the main sequence. In collaboration with S.C. Kelle{IGPP, USA, K. Yoss
The mass function varies as a function of the distance fromMfUIUC, USA), and G. Miller (Southwestern College, USA
the cluster center: Close to the center, it is almost flat whileE-K. Grebel analyzed the double star cluster h griersei.
with increasing distance it is approximating the SalpeteBoth components of the cluster were shown to be actually at
slope. Simulations made by P. Kroufiéiel) show that pri- the same distance from us. The search for emission-line ob-
mordial and evolutionary mass segregation cannot be distidects increased the fraction of Be stars in the double cluster
guished. However, a crossing time of only 24000 years i9Y about 30%. As a guest scientist, A.C. Gupta, together with
found which, in view of the high density of the cluster, cor- E-K. Grebel, was investigating young star clusters of ages
responds to a relaxation time of only 2 million years. Thebetween 10and 16 years which had been observed within
cluster will probably dissolve within a few million years by the scope of a large observing campaign in order to deter-
dynamical evolution. Another interesting fact is that the pre-mMine distances, ages, and mass functions. In the end, these
main-sequence stars in NGC 3603 appear to have only litti@Piects will be used for target selection for an accepted key
circumstellar matter left — it was probably destroyed ratheProject of the Space Interferometry Mission which will be
rapidly by the intense radiation field of the massive stars atgunched in 2009. Analysis of the clusters is underway.
the center of the cluster.

A. Stolte, E.K. Grebel, W. Brandn€ESO, Garching and 5.3.3 Astronomical Object-Classification Techniques —
D. Figer (STScl, Baltimorg investigated the young massive Preparations for the GAIA Project

star cluster Arches at the Galactic center. The analysis was GaJA is an ESA cornerstone astrometric and photometric
done using spatially highly resolved broadband images in thgission to be launched around 2011. It is similar in essence
near infraredH, K) obtained at the Gemini-North-Telescope {5 HIPPARCOS, but extending by several orders of magni-
as well as HST/NICMOS photometry made available by D.tydes the astrometric accuracy, magnitude limit and number
Figer. The age of the young cluster is estimated by comparipf gpjects. The goal is to measure positions touEdcsec at
son with theoretical isochrones to be about two or three milyy = 15 and 16Quarcsec at \= 20. It will observe the whole
lion years at most. The mass function was determined usingky down to V~ 20 about 100 times over the course of five
isochrones and shows, as expected from the HST analysigars, observing an estimated®iiars, plus numerous gal-
made by D. Figer, a significantly flatter slope than commonaxies, quasars and asteroi@®or comparison, HIPPARCOS
star formation regions within the Galaxy. The mass functionmeasured 10stars in two filters down to \= 12 with an
was shown to change notably with distance from the clustefmedian astrometric accuracy of 10p@rcsec for V< 10.)
center. While it is very flat at the center, it is already exhib-The astrometry will provide accurate positions, distances and
iting the standard slope observed in other star formation reproper motions for many of these stars. The primary goal of
gions beyond about one half-mass radius. This is clear eviGAJA is to explore the composition, formation and evolution
dence for mass segregation in Arches, since the massive stafSthe Galaxy by studying the dynamics and intrinsic prop-
are concentrated primarily in the center of the cluster whileerties of a wide range of stellar types across the whole Gal-
the field is dominated by low-mass stars. With the data ahxy. GAIA will observe all objects in 15 medium and broad-
hand, however, it was not possible to decide definitelypand filters(FWHM between 10 and 200 nnacross the
whether the mass segregation is primordial or a result of thgyavelength range from 250 to 950 nm at a spatial resolution
dynamical evolution. With the data available, no age scattepf at least 0.5”, although the optimization of this system
in Arches could be established. continues. High resolutio(0.075 nm spectra of the brighter
Moreover, the HST and Gemini data were used for a deobjects will also be obtaine@vith a slitless spectrograpim
tailed technical comparison between ground-based photomhe vicinity of the Call triplet at 850-875 nm, primarily to
etry with adaptive optics and observations made beyond thdetermine radial velocities to a few km/s accuracy, thus
Earth’s atmosphere. The Strehl ratio of the adaptive opticéomplementing the astrometry to give a 6D phase space map
was shown to be the limiting factor of ground-based obserof all objects down to V~ 18.
vations. Although magnitude limit as well as spatial resolu- As part of the GAIA Science Team co-ordinating the de-
tion of both data sets are comparable, faint stars in the vicinvelopment of this mission, C. Bailer-Jones is leading the ef-
ity of bright objects are not resolved. If it will not be possible fort to develop the object classification techniques necessary
to improve the Strehl ratio, it will limit observations prima- for the enormous, multi-dimensional data set that GAIA will
rily of dense star fields as e.g. in star clusters or nearbyrovide. Work in 2001 has focused on the top-level definition
galaxies. of the classification system as well as the optimization of the
M. Odenkirchen, together with C. SoubiréBordeauy, photometric filter system for determining stellar parameters.
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As GAIA is a complete survey down to ¥ 20 without any  lower. So, atz < 5 one would look back definitely to the
kind of input catalogue, the first task of the classificationperiod of the universe where the formation of massive stars
system is to distinguish between galaxies, quasars, asteroids, galaxies was significantly increasing.
and near-earth objects. For the stellar population, it is then By follow-up observations with FORS2 at the VLT, for
necessary to determine the fundamental stellar parameterstfie first time one of the brightest CADIS-Lyman€andi-
off » l0g g, [Fe/H], [@/H], and the interstellar extinction. dates(at z = 4.805 could be confirmed spectroscopically.
While the past ten years have seen a growth in the study dfonditions during the service observations, however, were
automated classification work, GAIA is a survey of size andtoo bad(bright moon to also detect two fainter candidates.
complexity not yet encountered, not even in SO@8&ich is  Since it was not possible to verify one of the best candidates
"only” in five photometric bands, and lacks any kinematic orin interval B even under better conditions, it is currently
absolute flux information Stellar parameterization work so being investigated whether thstatistical positional accu-
far has focused on neural network classifiers using simulaterhcy of very faint emission-line objects is really good enough
GAIA data. for follow-up observations with slit widths of only” Wwhile
the effective resolution of the CADIS photometry is 2.3
(Maier, Meisenheimer, Hippelein,&Rer, C. Wolj
6 EXTRAGALACTIC ASTRONOMY: PROGRAMS
AND RESULTS 6.1.3 Galaxies at Medium Redshift

6.1 Calar Alto Deep Imaging Survey(CADIS) The analysis of the global star formation rate based on the
Participating scientistsin the year under report, the fol- CADIS-emission-line galaxies between- 0.25 andz = 1.2
lowing scientists and students at MPIA participated in CA-was completed. Values were found which are even a bit
DIS: Fried, Hippelein, von Kuhlmann, Leinert, Maier, higher than the resultécorrected for extinctionfrom the
MeisenheimelProject Leader Phleps, Rix, Rser, C. Wolf.  UV-luminosity function. The global star formation rate has
Also involved were: Aguirre, Alises, and Pra@@alar Alto). decreased since = 1.2 (i.e., over about the last 10 billion
years by more than a factor of 10. Determinations of the star
formation rate from various line#a, [Oll], [OlIl]) are very

6.1.1 Observations and Analysis X e : -
. consistent in implying that on average effects of metallicity
By the end of the year 2000, more than 90% of the fllterare not very important.

observations and about 75% of the planned Fabry-Perot ob- . ihe other hand. based on a selection of Hight! )/

servations had been carried out so that CADIS was COMOI1] ratios, several dwarf galaxies were foundzat 0.65

cluded as an observational key project on Calar Alto. Sincey, ¢ only shows 1/10 solar oxygen abundance. These were
then, remaining gaps in the data base are filled through staRgarived from theR,5 = [Ol] + [OI11J/H, ratio in VLT spec-
dard applications for observing tinigervice observations on 5 |t remains to be seen whether an abundance distribution
Calar Altg. Unfortunately, in the year under report the ob- yeiating from the local universe can also be established for
serving schedule did not foresee enough compensation fof larger sample(Hippelein, Maier, Meisenheimgr

loss of observation time due to bad weather; therefore it was

impossible to complete all observations by the end of the6 1.4 Evolution of the Large-scale Structure

year as planned. oi‘ t.he Universe

For five fields out of a total of seven, data analysis was i ] )
completed to such an extent as allowed by the observations '€ analysis of the sample of 4500 galaxies with roughly

available. In this process, several incorrectly adjusted FabryNoWn redshifts from the multi-color survey, < 0.02 was
Perot wavelengths were identified which prevent an ana|ysigont|nued and extended. The result in four redshift intervals

of the entire scan. These images have to be repeated as sopi 0 (from the Las Campanas Redshift Surke.2 < z <

as possible by an emergency program during “director'sQ-5, 0.5< 2= 0.75, and 0.75< z < 1.07 shows for galaxies

time” as a whole a decrease of the correlation amplitude

—-1.9 H H
To finish CADIS, it is currently planned to catch up on all (1 + 2) "=~ . It was shown for the first time that the cor-
observations still missing and to complete analysis of all€lation amplitude of early-type galaxi€s to Sa is notably

seven fields by the end of 200l members of the CADIS above that of all galaxies evenat= 1 and therefore has to
team increase only by a small amount to reach the value presently

observed(Phleps, Meisenheimgr

6.1.2 Lymane Primeval Galaxies . .
y @ 6.2 Extragalactic Astronomy with ISO

The current analysis of the emission-line survey in search
for primeval galaxies with strong Lymam-emission in- 6-2.1 Galaxies
cludes three fields in the Fabry-Perot intervalA~ 700 It was investigated whether the PAH emission in galaxies
nm, z,,-a ~ 4.8) and four fields in the Fabry-Perot interval is based primarily on starburst activity or is rather caused by
B (A =~ 820 nm,z,-a ~ 5.7). The lists of candidates in both ubiquitous PAH rings in the galactic dust excited by the in-
fields that were thoroughly cleaned from contaminating arteterstellar radiation field.
facts and foreground galaxig¢see Annual Report 200@l- Comparisons of the PAH emission bands at @i with
ready suggest that the density of bright &ygalaxies az = the submillimeter continuum at 85@m were continued, the
4.7 is not exceeding that at~ 3.5 and is probably notably idea being that the submillimeter continuum indicates the
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real distribution of interstellar dust not falsified by extinction thereby improving the quality of the derived properties of the
and that the strength of the PAH emission can be quantifiedntire catalogue containing about 1000 objects.

by that measure. The PAH/submillimeter flux ratio of five

spatially resolved galaxies was investigated, the galaxie§.2.3 Dust in Galaxy Clusters

covering a range from low star formation activity up to vio-  The analysis of ISOPHOT data in order to search for dust
lent starbursts. The data archives of ISO and JCMT prOVideWithin the hot gas of six Abell ga|axy clusters was genera”y
the mid-infrared spectra and broadband maps obtained witiompleted. The raw data had shown systematic variations of
ISOPHOT-S and ISOCAM as well as submillimeter maps athe 120 m/180 um color temperature in three of the six
850 um obtained with SCUBA. clusters. At the same time, however, simple one-dimensional
Analysis of the spectra and maps revealed the followingimodels showed the faint zodiacal light to affect the color
In each of the five galaxies the morphology follows the PAHprofiles. While subtraction of the zodiacal light does hardly
emission at 7.7um and that of the cold dust at 8. The  change the observed brightness, the systematic variations of
flux ratio of the PAH emission at 7/1m to the continuum at the color prof“es disappear in two of the three ga|axy clus-
850 um is for all spatially resolved regions within the five ters. Only for the Coma cluster no significant change oc-
galaxies around 2+ 0.5. Remarkably, this ratio does not curred. The different profiles in two clusters before and after
increase in regions of violent starbursts. This shows that stagyptraction of the zodiacal light are most easily explained by
bursts apparently are playing a minor role in the origin ofcjrrus structures within the Milky Way Galaxy. Remarkably,
PAH emission in galaxies; the main contribution to the PAHthese two clusters are those candidates for which evidence of
emission of a galaxy comes from PAH particles ubiquitouslyintracluster dust had been found by two-dimensional analysis
mixed with the cool galactic dust and excited by the inter-of |RAS data. According to our study, Coma remains the
stellar radiation field. In this picture, the amount of dust cor-only cluster for which a small fraction of intergalactic dust
relates with the strengths of the PAH emission, and at tthaS/dustN 10000/1 is detected. The report of the results
same time the presence of more interstellar matter is als@gg accepted for publication by A&A in the year under re-

responsible for an increased probability of star formation. Inyort. (Stickel, Klaas, Lemke; Mattila, Helsinki
addition, the spatially resolved studies of the five galaxies

show the following: In most of the regions, the PAH emis- 6.2 4 Infrared Background Radiation
sion as well as the submillimeter emission of the cold dust 5 mappings of fields that do not contain bright indi-

cr?rrelates with Itlhg intensity of th1e4mid- inf:ared ebmission Ofidual sources were extracted from the extended ISOPHOT
the warm, small dust grains at 14:8n. Only starburst re- 53 pase They were used to determine the values of the
gions clearly show an excess of mid-infrared radiation by,qqsion noise as a function of wavelength and integral

factors of 2 tq ‘. , surface brightness for the wavelength range of 90 to2®0
These findings possibly have consequences for the Cof]sing these diagrams and taking into account the telescope

mological interpretation Og ge:jlaxy cognﬁfin E)he mid infrared yhe 4 re, the limit of the confusion noise of future infrared
at 15um. PAH emission bands at redshifts between 0.5 g0 00 telescopes can be predicted with high certainty. For the

ar_1d_z = 1 fall into th's,' obgervanon wmdow. Assuming im- darkest fields, the fraction of cirrus noise could be distin-
plicitly that PAHs are illuminated considerably only by star- , iched from the fluctuations of the extragalactic back-
bursts, the observed excess of sources fainter than 0.3 m ound. So it was possible to determine the upper limits of

was attributed so far to starburst galaxies. From this, an egy . ~osmic background radiati¢éBFIRB) at 170um (v |, =

och with a significantly higher frequency of Iuminpus inter- 14+ 3nW m2sr ') and 90um (37 nW mi2 srt). 'Ifhis
actl_ng_ sys_tems than today_ was concluded. But if the PA'_'Hetermination was the second independent contribution to
emission is not caused primarily by starbursts, less exotiG » qetermination of the CEIB from ISOPHOT data, after
large spiral galaxigs rich in.dgst and PAHs also coul_d eXp_Ia"balaxy counts in long-exposure fields already had provided
the galaxy counts in the mid infraretHaas, Klaas; Bianchi, oot limits. Work on the direct determination of the CFIRB
ESO was continued by carefully discriminating all foreground
components and instrumental effects. In particular, important
improvements of the calibrations were achieved with respect
to the cirrus and zodiacal light as well as for scattered light

A first complete reduction of all raster maps at 14@ of ~ and of the detectors(Lemke, Abrahan, del Burgo, He
the 1SO Archive in VILSPA that contain compact sources ofaudeau, Kiss, Klaas; Mattila, Juvela, Helsinki
the Serendipity Survey database was finished. Work on the
next catalogue of compact Serendipity sources associaté2.5 Dust Properties of the Small Magellanic Cloud
with galaxies continued. For this purpose, all suitable SerentSMC)
dipity crossings were examined individually to generally re- In the course of the ISO mission, extended mappings of
ject unreal associations caused by remaining detector effectdye SMC had been carried out at 1480 using ISOPHOT.
impacts of cosmic particles, and, particularly, cirrus struc-The resulting individual fields were combined to construct a
tures. For a significant fraction of the compact sources, it wasotal map, achieving an excellent spatial resolution with a
impossible to eliminate all perturbing cosmic particle signalspixel size of only 15 after an elaborated restoration proce-
automatically. The accuracy of the source fluxes obtainediure. A fully automated iterative procedure was used to de-
could be improved considerably by interactive reprocessingtect extended and point-like sources. In order to study com-

6.2.2 ISOPHOT Serendipity Survey
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parable data from adjacent wavelength regions with the samiringes. Only after numerous attempts could a procedure be
method, SMC maps at wavelengths of &th, 25 um, 60  established that reduces the remnant fringe amplitude in the
pum, and 100um made available by IPAC in the high- sky background significantly to below one percent. The core
resolution mode were used. The fully automated method wasf the procedure is a chip-by-chip flat field correction after
able to determine reliably the spatial distribution and bright-an exact background modeling as well as an exact determi-
ness of the sources, even in regions rich of sources and in thation of the background light that does not contribute to the
two mid-infrared bands of IRAS(Wilke, Stickel, Haas, fringes. After the analysis of the currently achieved magni-
Klaas, Lemke tude limits, the cluster candidates identified by O. Baumann
are planned to be verified in the WFI dataschamber,
Roser; Hawkins, MacGillivray, Edinburgh

Photometric redshifts derived from multi-color data sets,
6.3.1 Evolution of Galaxies which are provided, e.g., by CADIS or COMBO 17, offer

G. Rudnick and H.-W. Rix, together with colleagues from optimal possibilities to find distant galaxy clusters. In prepa-
Leiden (M. Franx, . Labbg and Garching/A. Moorwood), ration for a planned extensive search for such clusters with
investigated the evolution of galaxies sirce- 3 using deep LAICA and OMEGAZ2000, the development of an adapted
near-infrared images. Within the scope of the FIRES projecprocedure for the search for galaxy clusters was started to be
(Faint Infrared Extragalactic Survgythe deepest K-band developed using object lists from CADIS and COMBO 17.
image of the Hubble Deep Field South was obtained with thén a first step, the number density of objects within concen-
VLT. Within the scope of his PhD thesis, G. Rudnick devel-tric rings around each object is determined and compared to
oped improved methods to estimate photometric redshift@ random distribution. Objects with over-densities in their
from data in U, V, R, I, J, H, and K bands. With this work, it immediate surroundings are candidates for galaxy clusters.
was possible for the first time to investigate large samples of his analysis is done in a tabular calculation. The objects
high-redshift galaxies systematically for theiest frame that are to be included in the analysis can be selected by
optical properties. It was shown thatzat 2 at least as much filtering for detailed characteristics of each object contained
stellar mass is contained in galaxies which were not found ak the table. This way, it is possible to investigate, e.g., the
Ly-break objects as in the Ly-break objects themselves. Fuaccumulation of objects of a certain color, thereby optimiz-
thermore, it was shown that at least some large disk galaxié§g the search.
are existing az ~ 3. In a second step, the photometric redshifts are included in

Within the scope of his PhD thesis, T. Kranz, togetherthe analysis. For each galaxy, the number of neighboring
with A. Slyz and H.-W. Rix, investigated the question how galaxies — on the celestial sphere as well as in radial direc-
much dark matter exists within the inner parts of spiral gal-tion — is determined: Based on the photometric redshift of
axies. The basic idea is that star disks hagmn- the galaxy inspected, the angular range is calculated that cor-
axialsymmetrig spiral arms while the kinematically hot ha- responds to a given fraction of the projected Abell radius at
los of dark matter do not. The mass contained within thethis redshift. In addition, those galaxies are searched for that
spiral arms therefore will cause corresponding perturbationgre located, according to their photometric redshift, within a
in the gas velocity field which can be measured, e.g., througBiven redshift interval around the redshift of the galaxy in-
the Ha-line. For this purpose, K-band images of spirals werespected. For each galaxy, the objects meeting both require-
obtained from which maps of the star mass are derived, exnents are counted. Candidates for galaxy clusters stand out
cept for the scaling factoM/L. A newly developed color as objects with particularly numerous neighboring objects.
correction was used for this. Hydrodynamic simulations forThis way, the search is carried out in three dimensions; con-
various ratios of(axisymmetri¢ dark halos and star mass tamination by field galaxies is minimal. Using this method, a
(with spiral arm$ were carried out using a code developedgalaxy cluster candidate at~ 0.6 has already been found in
by A. Slyz to predict the morphology of the gas shock andthe CADIS-1h-field — in spite of the relatively small area of
the gas velocities. It was shown that the pattern speed of thée CADIS fields.(Roser; Wolf, Oxford
spirals can be determined fairly accurately by comparing the
simulated spiral morphology with the observed one; the co6.3.3 Galaxy Clusters around the Most Distant Radio
rotation radius of all five spirals studied lies at 3 scaleGalaxies
lengths and always just outside the continuous spiral arms.
Moreover, the studies showed a stellar mass fraction of abo
70% of the maximum value for spirals of high surface
brightness to be typical.

6.3 Galaxies

In collaboration with B. Venemans, G. Miley, H. Rottger-
g, and J. Kurk of the Observatory Leiden, L. Pentericci
continued the search for newly forming high-redshift galaxy
clusters in the fields of selected distant radio galaxies. The
observations are part of a VLT large program that has been
6.3.2 Search for Galaxy Clusters allocated 18 nights at the VLT. In 2001, deep narrowband

The follow-up observations of the southern survey fieldimages of several fields were obtained to select candidates
287 in the I-band with the WFI on La Silla in search for for Lya emitters which are located at the same redshift as the
distant galaxy clusters were completed in May. Within thecentral radio source. Spectroscopic follow-up observations
scope of a diploma thesis, reduction and analysis was startedlere made in two of the fields. In particular the field of the
The quality of data turned out to be affected strongly byradio source 1338 -1942 proved to contain perhaps the
extremely prominent interference patterns in the detectomost distant structure known, a proto-clusterzat 4.11.
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Pentericci confirmed the membership for at least 21 galaxiedyrightest group members, while Zimer found typically 15 -
which have velocity-offsets of order a few 100 km/s and are30 group members so that the calculated velocity dispersions
located at a distance of less than 2 Mpc from the centrahre more robust.

radio source. Their spatial distribution is not homogeneous

and is elongated along the same direction as the radio sourcg.3.5 Nearby Dwarf Galaxies

The velocity distribution is nearly Gaussian and indicates a Spheroidal dwarf galaxies exhibit the lowest mass and, at
mass of 1 10* M, (if virialized). . the same time, lowest luminosity of all dwarf galaxies
Also in collaboration with J. Kurk, G. Miley, and H. Rot- ynown, D. Harbeck and E.K. Grebel carried out a systematic
tgering, L. Pentericci completed the investigation of thegy,qy of these galaxies to search for spatial variations in the
structure around 1138 -26@tz = 2.2) discovered previ- gtar ‘formation history. In many cases, radial gradients are
ously. With VLT multi-wavelength narrow- and broadband foynq indicating that star formation is concentrated within
imaging she was able to reveal the presence @feifhission e central regions and has continued there for a longer pe-
galaxies at the same redshift, as well as several Extremelyoq of time than in the outer parts. These gradients even
Red Objects(EROS, which could be the evolved galaxy occyr in a number of dwarf galaxies that are dominated by
population of the proto-cluster. Among other things, the mor|q populations, manifesting themselves as variations of the
phologies, star formation rates, and other properties of thg,orphology of the horizontal branch. Red, massive horizon-
cluster-galaxies were investigated. o tal branch stars are concentrated more strongly to the center
_Together with C. Carilli and D. Harris, L. PentericCi 0b- han the lower mass blue ones. The opposite trend was found
tained X-ray observations of the same radio galaxy 1138 i none of the nine galaxies observed in this study. If such a
262 with the Chandra Telescope. These observations shoyadient occurs among the horizontal branch stars, then it is
that the X-ray flux from 1138262 is dominated by emissionaccompanied by a stronger concentration of the stars of the
from the active galactic nucleU&GN) with a 2 to 10 keV o4 part of the red giant branch. This fact might imply a

. . 5 l .
luminosity of 4 10 erg s* . The X-ray and radio prop- metaliicity effect. Follow-up spectroscopy is planned for the
erties of the AGN in 1138 -262 are similar to those of the oyt year.

AGN in the archetype powerful radio galaxy Cygnus A. The  \yjithin the scope of his diploma thesis, M. Zimer, together
extended X-ray-emission region is elongated with a majogyith p. Harbeck and E.K. Grebel, is conducting an analysis
axis aligned with that of the radio source. Its most likely of the variable stars in Fornax, a nearby spheroidal dwarf
origin is thermal emission from shocked gas, although a congajaxy. After determining light curves and periods, these data
tribution from inverse Compton emission cannot be ruledy;i pe used for an investigation of the depth structure of the
out. dwarf galaxy.

The morphology of the spheroidal dwarf galaxy Carina
6.3.4 TheL, -o-Relationship for Poor Groups of Galaxies was investigated by star counts in a four square degree field
and Optical Properties of Poor Groups of Galaxies around the galaxy down to the 2833 limit. The position of

In collaboration with A. I. ZabludofiUniversity of Aro-  the objects was determined astrometrically with”Ca8cu-
zona and J. S. MulchaeyCarnegie ObservatorigsM. E. ~ 'acy while photometry was done with 0:2 accuracy. A
Zimer is working on theL, - o-relationship for poor groups density profile was determined on concentric ellipses around
of galaxies and on the optical properties of such groups. the center of the galaxy. _

The results on both topics clearly show the importance of 1€ radial density profile is approximated well by a the-
taking a closer look at the poor groups to get robust velociyPretical King profile with a core radius of = 18’ and a tidal
dispersiongo), good dynamical properties and deep velocity"adius of = 50" In contrast to previous observations, no
distributions. A sample of 20 poor groups of galaxies wasgvidence fpr a t|da}l tail is fognd. Frqm th|§, it is cqncluded
used to study thé, -o-relationship at low X-ray luminosi- that there is no eV|de'nce for interaction W|th.the Milky Way
ties (L, ). Redshifts for fainter members and deep X_rayGaIaxy. Therefore,_thls galaxy could be do_mlnated_ by a halo
imaging of these groups were obtained. It was found that thaf _dark matter which prevents the formation of tidal tails.
L,-o-relationship derived for the rich clusters is consistent(Fried, Walcher
with the data for the selected 20 poor groups. This result is
reinforced by numerical simulations which indicate that in6-3.6 Dwarf Galaxies in the Local Volume
the absence of non-gravitational heating the density profiles In collaboration with a US-American-Chilean-Russian
of groups and clusters should be nearly identical. Howeverteam, E.K. Grebel is carrying out a systematic study of dwarf
the nature of the scaling relationships for groups and clustergalaxies and low-surface-brightness galaxie€SB) within a
has proved to be very controversial as various authors claimolume of about 5 Mpd“Local Volume”). After identifica-

a steeper relationship for groups than for rich clusters. Thision on photographic plates and verification by ground-based
may be explained if preheating by an early generation of£CD images, 150 candidates for dwarf galaxies have been
stars increases the entropy of the system, which in turn presbserved so far within the scope of two HST- Snapshot Sur-
vents gas from falling into the potential well. This effect is veys and, in many cases, have been resolved into individual
stronger for lower mass systems, so the X-ray luminosities o$tars. These data enable the determination of distances based
groups would be reduced more strongly than the luminositiesn the tip of the red giant branch as well as a derivation of
of rich clusters. In these previous surveys, the velocity disthe recent star formation history. With these data, the three-
persions were determined from only three or four of thedimensional structure of two nearby galaxy groups could be
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determined for the first timéVi81 group, CenA group; PI: I. have a central star cluster as a core. These clusters typically
Karachentsev, SAO, Russ$ialThe distance estimates were have luminosities similar to those of globular clusters. It was
complemented by the determination of radial velocities,shown that these cluster are lying at the true center of the
thereby allowing an estimate of the masses of the centrajalaxy.

galaxies as well as the entire groups. Work on other nearby

groups as well as on the investigation of the velocity field

within the Local Volume is in preparation. 6.4.2 Gravitational Lenses
As NSF-Fellow at MPIA and in collaboration with E.K. . ) .
Grebel and P. Hodg@J. Washingtop, D. Zucker carried out In collaboration with colleagues at Cffparticularly J.

ground-based observations of dwarf galaxies within the Lo\Vinn and C. Kochanek H.- W. Rix continued his study of
cal Volume which are used for the determination of structurédravitational lenses within the scope of the CASTLES
parameters and for target selection for emission-line sped2roject. With PKS 1830 -211, it was shown for the first
troscopy. As INTAS-Fellow and in collaboration with E.K. time that face- on spirals, too, can act as gravitational lenses.
Grebel and J. KarachentséBAO, Russia L. Makarova As visiting scientist at MPIA, E. OfekTel Aviv), together
(SAO, Russia determined structure parameters and inteWith H.-W. Rix and F. PraddCAHA), carried out a search
grated values of the dwarf galaxies; she is continuing thidor gravitational lenses with wide image separation10).
work in Russia. H. LegU. Toronto, Canada; presently at As potential image pairs, firstly radio-loud quasars were ex-
MPIA), together with E.K. Grebel and P. Hodge. Wash-  tracted from the FIRST Survey and then follow-up studies of
ington), conducted spectroscopy of gas-rich dwarf ga|axie§heses candidates were carried out on Calar Alto. Of about
in nearby groups in order to determine their oxygen abunl10000 quasars, not a single one is lensed with an image
dances by means of the emission lines. This work, too, iseparation> 10°. This result already restricts some models
continued. The ultimate goal of these studies is to derive & mass profiles of galaxy clustefthe potential lensesThe
global picture of the properties of galaxies in groups, of thesearch is continued currently on the basis of SDSS quasars.
evolution of these galaxies and the effects of their surround-

ings.
6.4.3 The Jet of 3C273
6.4 Active Galaxies and Quasars High-resolution studiesData obtained with the radio tele-
) ) scopes of the Very Large Array as well as infrared, optical
6.4.1 Galactic Nuclei and UV data obtained with HST were combined with unprec-

Within the scope of his PhD thesis, M. Sarzi, togetheredented 0.3 resolution. These observations show that the
with H.-W. Rix, G. Rudnick and colleagues in the USA  spectrum of the jet decreases more slowly in the UV than
Shields, Ohio; L. Ho, Carnegie; A. Barth, Harvardas com-  expected according to simple synchrotron theory, which is a
pleted the investigation of galactic nuclei and, particularly,rather surprising result. Therefore the emission of the jet can
their black holes based on HST spectroscopy data. Within theo longer be interpreted as synchrotron emission of a single
scope of the SUNNS proje¢Burvey of Nearby Nuclei with  electron distribution. The flat run of the high- frequency
STIS, M. Sarzi and A. Barth have developed methods tospectrum as well as the X-ray emission of the jet can be
estimate as precisely as possible the masses of black holexplained by a model which suggests two different electron
With these methods, the point is to find out in which casedlistributions emitting synchrotron radiation, the X-ray emis-
the gas kinematics actually reflects orbital motion and how tassion and part of the UV emission of the jet being of common
model the often large velocity dispersion of the gas. Usingorigin.
these methods, it was possible to partly estimate very pre- The new observations were combined yielding synchro-
cisely (with 20% accuracythe masses of the central black tron spectra which allow the determination of the maximum
holes for five new objects; the scatter in the so-calledM- energy of the emitting particles. The decrease of the maxi-
relationship, it turned out, is decreasing still further with in- mum energy along the jet is much slower than estimated
creasing precision of the mass estimate. Moreover, it wadirectly from the observed synchrotron losgdecrease of
shown by means of the mass estimates of black holes for the maximum Lorentz factor fromr 10f to 3 X 10° over 60
complete galaxy sample that there can be only very few exkpc). Nevertheless, no evidence is found for spatially limited
ceptions from thisM-o-relationship. Through an analysis of regions in which particles are re-accelerated. These results
the stellar populations withiR = 0.2, M. Sarzi was able to confirm the conclusion that particles are re-accelerated over
show that also in so-called HIl cores, i.e. in galaxies withthe whole length of the jet of 3C 278Jester
young stars allegedly lying in the center, these young stars Inner region of the jetObservations of the jet in B, R, and
actually are lying in almost all cases on a circum-nuclear ring obtained with the FORS instrument at the VLT detected for
and not, as in our Milky Way System, exactly in the center.the first time high-frequency emission from the inner half of

H.-W. Rix and M. Sarzi, together with T.dker (STSc),  the jet beyond any doubt. It comes from a radio knot of the
continued their study of the centers of late-type galaxies, i.get at about 7920 kpg distance from the core of the quasar.
galaxies with no bulge. The basic question here is, whethefhe analog infrared observations with ISAAC had not been
in these galaxies, too, th@eometri¢ center has unusual carried out in the service mode but were re-applied for and
properties. A first result, based on a HST Snapshot Survegot scheduled with higher priorityJester, Rser, Meisenhe-
showed, that about three quarters of all bulge-free galaxiesner, B. Miller (summer student, MI)f R. Perley, NRAQ
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6.5 Sloan Digital Sky Survey(SDSS caused by neutral hydrogen in the intergalactic medium.
There is no detectable flux over the wavelength range from
8450 to 8710 A. With these observations we could set a
strong limit on the drop of the flux level blueward of thed.y
line: a factor of> 200.

We also analyzed the spectrum below 8450 A where we
observed a rise in flux, with a large fraction 60 %) of the
gotal emission produced by few narrow features of transmit-

The Sloan Digital Sky Surve{SDSS images a quarter of
the entire sky in five optical broadband filters down to a
magnitude limit ofR ~ 23™%8 .| Subsequently, all galaxies
with R < 18 and all quasars brighter than 19 are
studied spectroscopicallabou 3 A resolution over a wave-
length region of 3900 A to 9100)AIn April 2000, the SDSS

fstarttke]:.d its regular to'zservhatlc::ns_ \f[wg]ba 2.5-tm teILerSc;‘Aopg[l;lSJ ed flux. Another interesting feature analyzed was the prox-
or thiS purpose at Apache Foin servatory, ' mity effect around this quasar. In a region of about 23 h

data are reduced by an automated software and made aval{l/l-pC (comoving flux is transmitted with many absorption

able to the participating institutes. MPIA participates sincef : . . :
. . . . eatures present. From the size of this region we derived a
1999 in the international SDSS collaboration. At MPIA, lifetime for the quasar of- 1.5 x 107 years.

presently W. Dehneridata archivg E.K. Grebel (PI), D. We also obtained near-IR spectroscopy of both SDSS

Harbeck, A. Kniazev, M. Odenkirchen, L. Pentericci, P. ;00 0e04 and of SDSS J136®5, the second most dis-

Prada, "?‘”d H:'W' Rix have access to non—pubhc. SDSS dat?ant qguasar known at redshift 6.0. Combining measurements
The main projects conducted at MPIA are described below.Of the CIV line and limits on the Hell emission from the

) _ near-IR spectra with the NV line measurements from the
6.5.1 Public Data Archive optical spectra, we could derive line ratios, and by implica-
After a period of 1.5 years, SDSS data have been madgon the metal abundances of these early quasar environ-
accessible to the public. To complement the data centers iments. The results were indistinguishable from those of
the USA and Japan, MPIA, together with the MRt Astro-  |ower redshift quasars and indicate little or no evolution in
physik and the MPIiir extraterrestrische Physik, have estab-the metal abundances from~ 6 to z ~ 2. The line ratios
lished a mirror site that is located in Garching and will pro- suggest supersolar metallicities, implying that the first stars
vide rapid access to the public SDSS data to the German argtound the quasars must have formed at least a few hundreds
European astronomer’s community. Hardware for the mirroiof Myr prior to the observation, i.e., at redshit> 8. A

has already been purchased. refereed paper on these results is in press.
Calar Alto observations of high redshift quasars and can-
6.5.2 The Calar Alto Key Project didate quasars We continued our Calar Alto campaign

In order to ensure optimal exploitation of the SDSS data/Started in 200pto obtain near-IRJ,H,K) complete photom-
a new key project was started as a successor project to tidry of a color selected sample of high redshift quasars from
CADIS Survey: The “Calar Alto Key Project for SDSS SDSS. The observations were performed with the MAGIC
follow-up Observations “(Pl: Grebe). As for the SDSS, the Camera on the 2.2-m telescope. During several photometric
duration of this project is five years. Per semester46  Nights, data were obtained for a large set of objeets30
observing nights are available at the 3.5-m and 2.2-m teleduasars with redshifts between 4 and Bhe data are being
scopes on Calar Alto. Observations are carried out by Fanalyzed at the moment in order to determine the near-IR
Prada and colleagues in service mode. Part of the time iBroperties and compare them to the low redshift ones. Dur-
reserved for long-term projects at MPIA and other participating the non-photometric nights, the MAGIC camera was
ing institutes, while the rest is used for “target of opportu- Used to obtain J-band snapshots of i-band drop-outs in order
nity” observations. Observing time is allocated on a monthlyto find high redshift quasars. The list of targets was produced
basis to ensure as high a flexibility as possible. Current longPy X. Fan from SDSS photometry, by selecting those objects
term projects include the determination of JHK colors ofWith very red(i - 2) colors (and in some cases objects that
SDSS quasar candidates, of rotation curves of spiral galaiave a solid detection only in theband. These objects are
ies, follow-up observations of dwarf galaxies identified in the€ither extremely high redshift quasars or L- or M-dwarf stars.
SDSS, the kinematics of stars in tidal tails of globular clus-BY obtaining J- band photometry, we can first of all confirm
ters identified through SDSS data as well as the compilatiof€ reality of the detections, and secondly determing(zhe
of a library of spectra with SDSS resolution for population J) color that can discriminate between the above classes of

synthesis. objects. Data were obtained for approximately 40 objects: all
those showing relatively blug - J) color (in general(z - J)
6.5.3 High-redshift Quasars in the SDSS < 2) were then observed spectroscopically elsewhere to de-

termine the redshift. Among the targets that were observed
there is also SDSS J130®5, the second most distant qua-
sar known at redshift 6.0.

All work on this project was carried out by L. Pentericci
in collaboration with H.-W. Rix as well as X. Fan, M.
Strauss, and V. NarayandRrinceton.

The quasars with the highest redshifillowing the dis- ) ) ) )
covery of the most distant quasar known to date, sps$-5-4 Rotation Curves and the Tully-Fisher Relationship
J1030+0524 at redshifz = 6.28, VLT observations were H.-W. Rix, in collaboration with D. Weinberg, J. Pizagno
obtained with Director’s Discretionary TiméPentericci, (Ohio State University, USA and P. Prad&Calar Alto), is
Rix). From FORS2 high resolution optical spectroscopy, weinvestigating the rotation curves of 200 spiral galaxies iden-
confirmed the presence of a complete Gunn-Peterson trougdtiied in the SDSS in the velocity range of 5000 to 8000 km
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st . Long-slit spectra required for this study are obtainedpossible to examine the wider surroundings of the cluster. It
with the TWIN spectrograph on Calar Alto. The goal of the was found that the tidal arms of Palomar 5, which had been
study is to measure the potential barriers of the galaxies in discovered in the previous year, are extending to consider-
mass range from 0.1 to B* as well as the investigation of ably larger distances from the cluster’s core. The stars
the scatter in the Tully-Fisher relationship as a function ofstripped from the cluster by tidal interactions with the Milky

luminosity and wavelength. Way Galaxy are distributed along a slightly bent arc about 30
arcminutes wide. It spans 10 degrees on the sky in total,
6.5.5 Dwarf Galaxies in the SDSS corresponding to more than 4 kpc in space. From the number

Search for Low-Surface-Brightness Galaxies in SDSS imof former cluster members detected in a magnitude range
ages We are carrying out a search for low-surface-brightnes$etween 19.8%9 and 22.0' (in the i-filter) it is concluded
(LSB) galaxies using SDSS imaging da# Kniazev, E.K.  that the tidal tails contain about 1.2 times as much mass as
Grebe). As a first step we used a test sample of 92 well-remains in the cluster itself. At least the southern tail is as-
known LSB galaxies situated in 93 SDSS fields of the Earlysumed to stretch beyond the region examined so far.

Data Releas€¢EDR). Our analysis shows that the EDR pho-  To determine the internal kinematics of Palomar 5, which
tometry yields a very large fraction of false candidagen  has not yet been investigated, spectra were taken of a number
when applying the most stringent selection criterand  of stars with magnitudes 18%to 17"*9lying within the clus-
misses about 1/3 of the known LSB galaxies. To overcomder’s radius using the UVES spectrograph on the VLT. From
these problems, new photometry software to deal with SDS#ese, radial velocities were obtained with high accuracy,
data was createniaze\). It was tested on both SDSS stel- yielding a very small velocity dispersion for the cluster stars
lar objects and on photometry for test-LSB galaxies andbf 0.9 km s ! at most. This is an absolute minimum com-
other bright galaxies and gave well consistent results. Usingared to values measured for other globular clusters up to
this new software, 87 of 92 known LSB galaxies were recovnow. The velocity dispersion measured suggests significant
ered(94.5% detection rajeand about 20 new galaxies with contributions from binary stars. Therefore, Monte-Carlo
similar parameters were found on the same frames. In addsimulations with binaries were carried out. Comparing the
tion, we determined the main photometric parameters of altesults of the simulations with the observations indicates a
the identified LBS galaxies. probable fraction of binaries of 40% to 60%. The dynamical

SDSS as a tool to study galaxy metallicity distribution andfraction of the velocity dispersion is estimated to be only
to search for the most metal-deficient gas-rich dwarf galax-0.25 km s % .
ies A. Kniazev uses SDSS spectra of emission-line galaxies The change in the mean radial velocity along the galactic
to measure their oxygen abundances. Another important goakbit, i.e. the tidal tails, which has been measured for the first
of this study is to optimize the search for the most probablgime through Palomar 5, is an important quantity in order to
candidates for very metal-poor star-bursting galaxies. We dedetermine the potential within the Galactic halo. The veloci-
veloped software to measure emission lines in SDSS spectties of bright stars in the tidal arms were measured using the
and we established selection criteria for galaxies from ther'WIN spectrograph at the 3.5-m telescope on Calar Alto in
SDSS database in order to extract the candidates with mearder to kinematically identify former members of the clus-
surable O/H. The selection criteria are based on the comparier. It turned out that three out of seven candidates examined
son of results for the same galaxies obtained from the SDSf the region of the tidal tails of Palomar 5 are kinematically
spectra and from earlier high quality data. For galaxies withbelonging to the cluster. Therefore the measurements are
a redshift lower than 0.024, ti®©Il]-line X 3727 A'is either  planned to be continued at larger angular distances from the
outside the SDSS spectral range, or is very close to the edgeluster.
and its intensity is determined with large uncertainties. |n order to study the luminosity function in the tidal arms
Therefore a different method was employed to determine thef Palomar 5, deep images of two fields in the knots of the
abundance of O by using the[Oll] doublet at 7319,7330  tidal arms and of a comparison field were taken with FORS
A. We did not find real low-metallicity galaxies from EDR- at the VLT. Analysis of these observations is in progress as
data but created a list of candidates of interest for follow-uppart of the diploma thesis of A. Koch. Results will be com-
spectroscopy. During our search of proprietary SDSS spegared to the luminosity function of the inner part of the clus-
tral data three new |OW'meta”iCity galaXieS were found. ter recenﬂy derived from HST Observatiofﬁri”maier &

Smith 2001 to show possible differences due to mass segre-
6.5.6 Studying the Galactic Structure with the Help of gation.
SDSS Simulations of the formation and evolution of the tidal

Tidal tails of globular clustersM. Odenkirchen, in col- arms around the halo globular cluster Pal 5, described al-
laboration with E.K. Grebel, W. Dehnen, H.-W. Rix, and F. ready in the Annual Report 2000, were refin&kthnen. In
Prada(Calar Alto), continued their investigation of the spa- particular, the large parameter space was illuminated in more
tial structure of globular clusters and spheroidal dwarf gal-detail, confirming the essential facts described last year. But
axies around the Milky Way System. Particular attention wasow, a detailed comparison with the observations, particu-
paid to the faint globular cluster Palomar 5 which is characdarly the small velocity dispersion and the internal structure
terized by heavy mass loss. With the progress of SDSS aof the tidal arms, also reveals some problems. More simula-
equatorial zone of 7 degrees total width of photometric datdions are needed to clarify whether and how these data are to
became available in the region of Palomar 5. Thus it wade understood.
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Search for structure in the galactic haldd. Newberg mation equations between Johnson-UBVRI photometry and
(RPI, USA and B. Yanny(Fermilab, USA, together with the photometric system of the SDSS by comparison with
Dehnen, Grebel, Odenkirchen, Rix, and other members dfandolt-standard-fields. The SDSS photometry, it turned out,
the SDSS collaboration, found evidence for new substrucshows larger uncertainties than was aimed at in the project.
tures within the galactic halo. In contrast to the overdensitieThe causes for this are currently investigated by the SDSS
detected last year, these newly found structures cannot k&llaboration.
attributed to the Sagittarius dwarf galaxy which is currently
accreted by the Milky Way Galaxy. Instead, they could be
either components of a — in this case — much more extended,
thick galactic disk or another dwarf galaxy presently beings 6 Theoretical Work
disrupted. Together with R. IbatéObservatoire de Stras-
bourg, Franceand G. Lewis(AAT, Australia), we have been 6-6-1 Cosmologipark Halos

?Ilﬁ)cated ob;_ervi_ng t(ijme a(tj the ’_A‘AT hfork_more _detafilehd Within the scope of his PhD thesis, S. Khochfar, together
0 OJGU? stu |e§ n otr er to determine the kinematics of the ;, ». Burkert, calculated semi-analytical models of galaxy
candidate memoer stars. formation to study morphological properties of elliptical gal-

Determ_lnlr?g. the structure O.f nearby QWarf galaxies byaxies. The technique is based on the Press-Schechter formal-
means of individual stard-ollowing a previous study of the ism. which allows tracking of the meraer historv of dark-
Draco dwarf galaxy with SDSS data, candidate members™ ’ g g y

along both main axes of Draco were spectroscopically anarpatter halos. It ha_\s _been used _to predict the abundance. of
lyzed using the MOSCA spectrograph at the 3.5-m telescopg'Sky and boxy ellipticals assummg that they. are created |p
on Calar Alto. Goal of the observations is to kinematicallyg’:l ar_1d 11 MErgers, re_spectlvely. A sophisticated semi-
verify the membership of these candidates, thereby getting @nalytical approach including gas physics and star formation
list of secure members in the outer part of Draco. HighetVill be tested against observations of galaxy evolution.
resolution spectroscopy of these members will then yield th&Vithin the scope of his PhD thesis, H. Hetznecker, together
profile of the velocity dispersion in Draco. The data are notVith A. Burkert, worked on the formation history of dense
analyzed yet(Odenkirchen, Grebgl cores in dark halos. Using cosmologi¢édbody simulations
With new data from the SDSS, the spatial structure of thecarried out with the special GRAPE hardware, he investi-
Sextans dwarf galaxy was investigated and its characteristigated the effects of locally restricted modifications in the
parameters were determinedOdenkirchen, Harbeck, initial cosmological conditions on the structure of dark halos
Grebe). The stars on the giant branch and on the red horiatz = 0. Matter residing within the controversially discussed
zontal branch of Sextans are forming an elliptical distribu-halo centers always originates from primordial regions with
tion with an axis ratio of 1:1.5. The radial profile of the locally maximum densities, regardless of the individual for-
surface number density is described by a King mdug = mation and merger history of the halo. In particular, the pro-
4.8,r. = 16.7") and by extrapolation to zero surface density cess of “violent relaxation” prevents an isothermal structure
yields a boundary radius of about 160’ or 4 kpc. Thus, Sexbeing imposed on the dense, singular cores of the halos by
tans turns out to be significantly more extended than theny manipulation of the initial conditions. This — by no
Draco dwarf galaxy located at a similar galactocentric dis-means new — “cusp problem” is in disagreement with many
tance. But neither Sextans nor Draco shows evidence of peobservations which indicate a flat density run in the centers
turbations caused by tidal forces. A study of the distributionof the halos.
of the blue and red horizontal-branch stars in Sextans shows R. Jesseit, in collaboration with A. Burkert and T. Naab,
the red horizontal-branch stars being more strongly concernvestigated through numerical simulations how a forming

trated towards the center than the blue ones. galaxy influences its surrounding dark halo. If the galaxy is
_ _ _ forming slowly enough, then the subsequent contraction of
6.5.7 Spectral Library with SDSS Resolution its dark halo can be described by a simple analytical formula

D. Harbeck and E.K. Grebel took integrated spectra offirst devised by Blumenthal et &1986. N-body simulations
globular clusters and young star clusters in the Large Mageleonfirm the validity of the analytical approximation for a
lanic Cloud using the 2.2-m telescope on Calar Alto and thavide range of galactic potentials and formation time scales.
ESO 1.5-m telescope. The goal is to establish a library ofContracted halo-disk systems were used to test a problem
spectra of populations with known ages and metallicitiestypical for CDM cosmologies. Observations of dwarf galax-
which have the same resolution and cover the same wavées revealed that their dark matter halos have a constant den-
length range as SDSS. Such a library is planned to be usesity core, contrary to what is found in high-resolution cos-
later for interpretation of galaxy spectra in the SDSS datanological N-body simulations(e.g. Navarro, Frenk and

base. White 1997. Navarro, Eke and Frenkl996 suggested re-
solving this conflict by a sudden loss of a large part of the
6.5.8 Tests of the Photometric Quality of the SDSS baryonic matter, i.e. a starburst, which might modify the cen-

E. K. Grebel, together with J. HoltzmaiNew Mexico ter of the dark halo significantly. However, our simulations
State University, USA D. Harbeck, and M. Odenkirchen, show that for reasonable models of galactic disks it is not
tested the photometric quality of the first public SDSS datgpossible to remove enough material from the center as to
set(Early Data Release, EDRWe determined the transfor- resolve this problem genuine to CDM cosmologies.
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6.6.2 Galaxies kinematics of white dwarfs as well as to the modification of

Adrainne Slyz worked on two projects concerning galac parameters of disk galaxies. In this study, evidence was
found for the f f substruct in dark-matter ha-
tic disks. In collaboration with A. Burkert, J. Silk, and J. ound for the frequency of substructures in gark-matter ha

Derivend. she i tiqated wheth val bet los. Among other things, it was shown that the Milky Way
erivend, she investigated whether an equivalence beWeedl oy has accreted about 10% of its mass in minor mergers
the viscous and star-formation timescales in galactic disk

; . . ) Within the past 6 billion years without significantly increas-
could be r_esp0|.’15|ble for thew exponential stellar profiles. Ir‘ﬁng the local velocity dispersion, i.e. determinable by obser-
collaboration with H.-W. R'?( and T. Kranz, she p“’be‘?' thevations. On the other hand, it was found that a minor merger
stellar and dark mass fractions of several spiral galaxies be a mass ratio of 20% of the Galaxy’s mass could be quite
comparing their observed velocity fields and the VeIOCItyresponsible for the discontinuity in the velocity dispersion of

fields_?btaian througlqlhbhydrpdyngrgical:ti)mula'\tions'. f the thick disk. In addition, it was found that the kinematics of
C. Travaglio, in collaboration with C. Abi€University o individual white dwarfs indicates a rather massive halo.

Granada, SpajnA. Burkert, M. Busso{Perugia, Italy, D. In collaboration with F. van den BosdMPA, Garching

le? i (Flr? rsm_:e, Itily‘ E (fallllno('l;jurg, galyzj,_.]. IF_Iattanzm and R. SwatergCarnegie, WashingtonA. Burkert investi-
(Monas niversity, Australia and S. Randich{Florence, gated the angular momentum distribution of the visible gas-

!taly), |_nvest|gated the_evolunon of light and heavy eIementseous and stellar components in low-mass spiral galaxies.
in the interstellar medium of our Galaxy. In particular, she

- . This distribution, it turned out, is in disagreement with the
focused on Lithium as well as on elements from Barium u

: Poredictions of cosmological models. It might be explained by
to Lead and Bismuth that are prloduced by SIOW and rapugn early heating period during galaxy formation which de-
neutron capture nucleosynthesis. The evolution of th

Lithi bund d it in stell il Ef[:oupled the dynamics of the gas from the dark matter.
ithium abundance and IS main Stellar sources aré still Not ., +q1aporation with J. SilkOxford), A. Burkert devel-

completely understqod. In this study, she consi_der\_’-,\d the in(Sped a model to explain the good correlation between the
terplay among the different stellar sources contributing to thernasses of central black holes in elliptical galaxies and the

Li abundancg of Popl stars._ Moreover, in order to put Strln'Iatter’s stellar velocity dispersions. According to this model,
gent constraints on theoretical models, she observed a s

lected le of Pool st including field and ved st fie correlation is a result of two competing processes: star
ected sampie of Fopi stars, Including hield and evolved Starg, iy ation and gas accretion onto the central black hole.
and determined their Li abundances and metallicity.

She also developed a stochasti del for th | A. Burkert, together with E. Ard{ARI), investigated the
>he also developed a stochastic model for the early eVoﬁeating of galactic disks by dark halos of cosmological sub-
lution of the galactic halo gas in order to follow the time

- ) . structures. He showed that low-mass substructures do not
variation of the dispersion of the abundance of heavy EIGF*ave a significant effect on the scale heights of the disks.

ments over 1 - 2 Gyr. She computed the_ abundz_;mces Ol A. Burkert, together with F. Prada, investigated the frac-
typical products of r-process nucleosynthesis showing tha‘h’on of dark matter in satellite galaxies. The observations

under standard assumptions about the IMF, the cloud ma Oow a very strong correlation between the metallicity and

SRS mass/luminosity ratio of these objects, which gives a
tedeep insight into their chemical evolution but is not under-
2tood in detail.

low metallicities could be reproduced, in agreement with th
prevailing idea that the scatter cannot solely be attributed
observational uncertainties.

To investigate the internal structure of simulated galaxies,
T. Naab developed a numerical tool to analyze the two-
dimensional line of sight velocity distribution. These data’? CONFERENCES, LITERATURE,
can be directly compared to observations of elliptical galaxMISCELLANEOUS
ies. In collaboration with A. Burkert, T. Naab worked on  Grebel and Geisle(Conceptim, Chile organized the
formation of elliptical galaxies by mergers of spiral galaxies.|IAU Symposium 207 on “Extragalactic Star Clusters” with
They found that the detailed kinematics of collisionless 3:1about 180 participants in PuepChile (March).
merger remnants of spiral galaxies is in disagreement with From April 3 — 5, the “First DIVA Thinkshop” took
observations of the kinematics of faint, massive ellipticalplace.
galaxies. An additional stellar disk component is required to  In May, the 1%' Calar Alto Colloquium took place in
be consistent with the observations. If the progenitor galaxiesleidelberg with 20 short talks.
were gas-rich, an extended gaseous disk might form in the Grebel organized a workshop on “The Lowest Mass Gal-
merger remnants from the gas falling back from the tidalaxies and Constraints on Dark Matter” with about 60 partici-
arms. If the progenitor galaxies were poor of gas, a diskpants, which took place on Ringberg Casténd of July/
might form from gas that was lost from stars after thebeginning of August
merger. 25 visitor groups with a total of 450 participants were

Within the scope of his PhD thesis, M. Bertschik, undergiven a tour of the Institute in Heidelber{Quetz, Lang et
the supervision of A. Burkert, worked on numerical simula-al.)
tions of the effects of minor mergers on the structure of disk On Calar Alto, 1274 visitor§75% of whom were Spanish
galaxies, i.e. the increase of the velocity dispersion of diskschool children and 10% of Spanish public organizations and
stars and modifications of the radial and vertical scalanstitution9 were given a tour of the observatofy. Capel et
lengths of disk galaxies. Special attention was paid to thel.)
thick disk of the Milky Way Galaxy, to the distribution and  The independent Annual Report of the Institute for 2000
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appeared in both German and Engliétaude, Quetz; Th. 7.3 Lectures and Participation in International Events
Biihrke) and Conferences

As senior editor, Staude, assisted by Neckel and Quetz,
organized the 40 volume of the journal “Sterne und Wel-
traum”.

Workshop on “Dwarf Galaxies and Their Environment”,

Bad Honnef, January: E. K. Grebghvited review lecturg
Seminar, University of Hertfordshire, England, January:

L. Pentericci(invited lecture.

On the Origin of the World, Fachhochschule Regensburg,

C.A.T. Bailer-Jones: Member of the ESA GAIA Science January: H.-W. Rixlecture.

Team; chairman of the GAIA “Classification Working SO Calibration Legacy Conference, Vilspa, Spain, Feb-
Group”; member of the DIVA photometry and spectroscopy fuary: P. Aorahan (lecture.

working group; member of the Scientific Organizing Com- SO Calibration Legacy Conference, Vilspa, Spain, Feb-
mittee of the conference on “Census of the Galaxy: Chalfuary: C. del Burgdlecture, 2 postejs

lenges for photometry and spectrometry with GAIA”. Universidad Complutense de Madrid, Madrid, Spain, Feb-

E.K. Grebel: Referee for applications to the Canadiarfuary: C. del Burgdinvited lectures
Program Committee for the Gemini Telescopes; member of American Association for the Advancement of Science,
the Student Committee at MPIA; member of the PhD Advi- San Francisco, USA, February: E. K. Grebievited review
sory Council(PAC) at MPIA; representative of MPIA in the lecture.

Collaboration Council of the Sloan Digital Sky Survey; SO Calibration Legacy Conference, Vilspa, Spain, Feb-
Women'’s Representative; deputy member of the board of theuary: P. Heaudeau(lecture, poster U. Klaas (invited lec-
Scientific Ernst-Patzer Foundation. ture), D. Lemke(invited lecturg.

R. Gredel: Member of the Calar Alto Program Commit- Massive Black Holes fronz = 0.001 toz = 4.5, Univer-
tee; member of the OPTICON working group “Future of Sity of Cambridge, February: H.-W. Rignvited lecture.
Medium-sized Telescopes”. Massive Black Holes frorz = 0.001 toz = 4.5, Univer-

U. Klaas: Member of the ISO Post Operations Coordina-Sity of Oxford, February: H.-W. Rixinvited lecture.
tion Committee; co-investigator of the HERSCHEL-PACS  Planets — an Inventory, Planetarium Berlin, WFS, Febru-
consortium. ary: A. M. Quetz(public lecture.

Ch. Leinert: Member of the appointment committee for 1SO Calibration Legacy Conference, Vilspa, Spain, Feb-
the University of Jena for the C3 professorial position infuary: K. Wilke (lecture.

Astrophysics; member of the ESO working group for prepa- The atmospheres of ultracool dwarfs, Carnegie Mellon
ration of the “Science Demonstration Time for the VLT”; University, Pittsburgh, PA, USA, March: C. A. T. Bailer-
member of the “Working Group on Optical/IR interferom- JONes.

7.1 Participation in Committees

etry” of the Division IX of the IAU. Planets, Exoplanets and their Formation, Planetarium
K.-H. Marien: Member of the DIVA Co-investigator Wolfsburg, WFS, March: A. M. Quetublic lecture.
Team. Variability and rotation in ultracool dwarfs, Zentruriirf

R. Mundt: Member of the Calar Alto Program Committee. Astronomie und Astrophysik, Technische Universiterlin,
D. Lemke: Member of the ISO Science Team of ESA;March: C. A. T. Bailer-Jones.
co-investigator of the HERSCHEL-PACS consortium; co- 1he Dark Universe, Baltimore, MA, USA, March: A.
investigator of NGST-MIRI; member of the refereeing com- Burkert (invited lecture.
mittee “Verbundforschung Astronomie”; MPIA coordinator /AU Symposium 207 on “Extragalactic Star Clusters”,
of the POE network. Pucm, Chile, March: E. K. Grebelinvited review lecturg
R.-R. Rohloff: Member of the Sloan Digital Sky Survey ~ SDSS Collaboration Meeting, Chicago, USA, March: E.
(SDSS Review CommittegNovember, Fermilab, Chicago, K. Grebel(plenary lectures
USA). Astronomical Colloquium, University of Bonn and
H.-J. Roser: Secretary of the Calar Alto Program Commit- MPIfR, March: S. Jestefinvited lecturg.

tee; allocation of MPG-observing time at the 2.2-m telescope Astronomische Grogets Potsdam, March: D. Lemke.
on La Silla. SDSS General Collaboration Meeting, Chicago, USA,

March/April: L. Pentericci.

IAU Symposium 207, Extragalactic Star Clusters, Ryco
Chile, March: A. Stolte(postey.

Summer semester 2001: INAOE, Mexico, April: C. del Burgo(invited lecture.

U. Klaas: Ultra and Hyper-luminous Infrared Galaxies Colloquium, University of Wisconsin, Madison, USA,
(lecture; D. Lemke: Astronomy and Astrophysics lléemi-  April: E. K. Grebel.

7.2 Teaching Activities

nan; M. Stickel: Astrophysical Data Analysigecture; H.-J. Planetarium Stuttgart, April: E. K. Greb@ublic lecture.
Roser: Cosmological Test Observatiofiscture; Ch. Lein- OPTICON Board Meeting, Catania, Italy, April: R. Gre-
ert: History of Astronomy(seminar; co-supervispr del.
Winter semester 2001/2002: Mirror Maintenance Conference, Mt. Palomar Observa-
M. Haas: Physics ll(group instructiolt D. Lemke: As-  tory, April: R. Gredel.
tronomy and Astrophysics Ill; H.-J. &8er (co-supervisor Infrarot-Kolloquium, Freiburg, April: R. Hofferbertin-

Astronomy and Astrophysics lliseminay. vited lecture.
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First DIVA Thinkshop, MPIA, Heidelberg, April: K.-H. MPA/ESO/MPE/USM  Joint Astronomy Conference:

Marien. “Lighthouses of the Universe”, Garching, August: S. Jester
ESO Workshop on “ The Origin of Stars and Planets”, (lecture.

Garching, April: A. Stolte(postej. Conference “Lighthouses of the Universe: The Most Lu-
EBL Workshop, Helsinki, Finland, April: D. Lemke. minous Celestial Objects and their use for Cosmology”,
Black Holes at the Centers of Galaxies fraw 4, AIP,  Garching, August: L. Pentericci.

Potsdam, April: H-W. Rix(invited lecturg. Deutsche Schule und Rotary Club, Marbella, Spain, Sep-
Spectral classification in large, deep surveys using neuraember: K. Birkle(public lecturg.

networks, Astronomisches Institut der UniversiBasel, “First UKAFF Conference”, Leicester, UK, September:

May: C. A. T. Bailer-Joneginvited lecturs. A. Burkert (invited lecture.

Modelling data: Analogies in neural networks, simulated  Colloquium, Observatoire de Strasbourg, Strasburg,
annealing and genetic algorithms, conference “Model-basegtrance, September: E. K. Grebel.

reasoning”, Pavia, Italy, May: C. A. T. Bailer- Jones. OPTICON Medium-sized Telescopes, Toulouse, France,
Pupil's Day Physicy at MPIA, May: A. M. Quetz, M. geptember: R. Gredel.
Bertschik, D. Harbeck, O. Krause, M. Wetzstein. OPTICON Board Meeting, Mnic, September: R. Gredel.

“Omega 2000: a new wide field near infrared camera for gty ESMATS, Belgium, September: R. Hofferbérvited
Calar Alto” and “Time-resolved photometric monitoring of gcqyrg.

brown dwarfs”, Calar Alto Colloquium, Heidelberg, May: C.
A. T. Bailer-Jones.

Calar Alto Colloquium, Heidelberg, May: E. K. Grebel Colloquium, Astronomy & Astrophysics Department,

(IecSture). et - schools and blanetar  jJniversity of Chicago, September: S. Jester.
it ev?n ;ac ures mMsc ?OS an Fl;ar?%ars't'mz on recent re- Astronomy Colloquium, University of Minnesota, Sep-
sults of astronomy, May to December: .. Staude. tember: S. Jestdinvited lecture.

'ISA(I;';:E’M?S??C‘/EE;te|r\1mltr;]atl|on (;)f st\]ellar_pz(a:rarzett_arrs Science Lunch Talk, MIT Center for Space Research,
wi ' , Netherlands, June. L. A. L. Cambridge, USA, September: S. Jester.

Bailer-Joneginvited lecture. )
. . 9th ESMATS; Belgium, September: O. Krause.
Dark Matter, Annual Meeting of the Max-Planck-Society, JENAM, Munich, September: C. Maigpostey.

Berlin, June: A, Burke_r(mvne? lecture. : . Fall Meeting of the Astronomical Society, Munich, Sep-

XVIith IAP Colloquium on “Gaseous Matter in Galaxies )

: y . ) tember: R. Mund{postej.

and Intergalactic Space”, Paris, France, June: E. K. Grebe . . . .
o . Fall Meeting of the Astronomical Society, Munich, Sep-
(invited review lecturg tember: A. Stoltpostel

IAU Colloquium “184 AGN Surveys”, Armenia, June: o ,

d y “MIDI on the VLTI: interferometry at 10 um”, Fall

M. Haas(invited lecture. School- “Pré . q <. b ) du VLTI”
Where's The Matter? Tracing Dark and Bright Matter choot: reparations des prermes observations du '

With The New Generation of Large-Scale Surveys, June: S¥'¢&: 22 - 4.“Oc_toper: Leiner_t. N
Khochfar. Workshop “Elliptical Galaxies”, Ringberg Castle, No-

Particle Astrophysics Workshop, Potsdam, June: D_vember:. A. Burkert(jnvited Iecturéf. . .
Lemke (invited lecture. Physics Colloquium und Seminar Lecture, University of

Infrared and  Submilimeter Space  Astronomy- Bechum, Bochum, November: E. K. Grebel. o
Colloquium, France, June: M. Stickéhvited lecture. Workshop “Formation & Evolution of Giant Elliptical
“Determination of stellar parameters with GAIA® at the Galaxies”, Ringberg Castle, November: U. Klagavited

conference “Census of the Galaxy: Challenges for photomlecture.

etry and spectrometry with GAIA”, Vilna, Lithuania, July: C. “Disks of Galaxie_s: Kinematics, Dynamics and Perturba-
A. T. Bailer-Jones. tions”, Puebla, Mexico, November: T. Krar{iecture.

Workshop on “The Lowest-Mass Galaxies and Con- Hochschultag, TFH Berlin, November: D. Lemiestive
straints on Dark Matter”, Ringberg Castle, July/August; E.lecture.

Workshop on Relativistic Jets, Ringberg Castle, Septem-
ber: S. Jester.

K. Grebel(lectures. Xlll Canary Islands Winter School of Astrophysics:

Conference “Tracing Cosmic Evolution with Galaxy “Cosmochemistry”, Puerto de la Cruz, Tenerife, November:
Clusters”, Sesto, South Tyrol, Italy, July: L. Pentericci. C. Maier (postey.

“Galaxy Structure Research at the MPIA’, MPIA DFG-Workshop on star formation, Bad Honnef, Novem-
Hauskolloquium, Heidelberg, July: H-W.Rix. ber: R. Mundt.

“Galactic Nuclei: Is smaller more interesting?”, Sympo-  International Conference “Disks of Galaxies: Kinematics,
sium “The Lowest Mass Galaxies”, Ringerberg Castle, July:Dynamics and Perturbations”, Puebla, Mexiko, November:
H-W Rix. H-W Rix (lecture.

“Tracing Cosmic Evolution with Galaxy Clusters”, Sesto, “Gas vs. Stars, Jeans vs. Schwarzschild: The Pain and
South Tyrol, Italy: July: H.-J. Bser (postej. Gain of Detailed Dynamical Modeling”, Workshop, Ring-

“Cosmological Galaxy Formation and Dark Matter Ha- berg Castle, November: H-W Ri¢tecture.
los”, Workshop, Santa Cruz, CA, USA, August: A. Burkert  Colloquium, Steward Observatory, University of Arizona,
(invited lecture. Tucson, December: E. K. Grebel.
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ESO(Lunch Colloquium, Garching, December: U. Klaas Astrophysical Journal Supplement Serid84, 103-114
(invited lecture. (2002.
Barrado y Navascige D., Zapatero Osorio, M. R., B,
o V. J. S., Rebolo, R., Mam, E. L., Mundt, R. and Bailer-
7.4 Publications Jones, C. A. L.: Optical spectroscopy of isolated planetary
7.4.1 Published in the Year Under Report mass objects in the Orionis cluster. Astronomy and Astro-

Abralian, P., Kiss, C., Tth, L. V., Moor, A, Sato, F,, Pnysics377 L9-L13 (2003. .
Nikoli, S. and Wouterloot, J. G. A.: Low mass clouds in the Barth, A. J., HO’_ L. C., F|I|ppen_ko, AV, Rix, HW and
Cepheus-Cassiopeia void. I. Khavtassi 15. Astronomy an argent, W. L. W.: The Broad-Line and Narrow-Line Re-
Astrophysics363 755 — 766(2000. gions of the LINER NGC 4579. The Astrophysical Journal
Azzaro, M., Gutierez, C. M. and Prada, F.: Morphologi- 546 205'209(200])', . .
cal Analysis of Satellite Galaxies in External Systems. In: Barth. A. J., Sarzi, M., Rix, H.-W., Ho, L. C., Filippenko,
Galaxy Disks and Disk Galaxies. Proceedings of a Conferf™ V- and Sargent, W. L. W.: Evidence for a Supermassive
ence held at Rome/ltaly, June, 2008ds) Funes, J. G., Black Hole in the SO Galaxy NGC 3245. The Astrophysical
Corsini, E. M. ASP Conference Series 230, AstronomicaPurnalS55 685 - 708(2003). _
Society of the Pacific, San Francisco 2001, p. 431-432. Barucci, M. A., Boehnhardt, H., Delsanti, A. C., Barrera,
Bailer-Jones, C. A. L.: Automated stellar classification for -+ d& Bergh, C., Birkle, K., Davies, J., Doressoundiram, A.,
large surveys: a review of methods and results. In: AutoP0tto, E., Hainaut, O. R., Lazzarin, M., Meech, K. J., Ortiz,
mated Data Analysis in Astronomy. Proceedings of a Confers: L~ Romon, J., Rousselot, P., Sekiguchi, T., Thomas, N.,

ence held at IUCAA, Puna/ India, October 200&ds) Tozzi, G. P., Watanabe, J..I. and We;t, R.: ESO Large Pro-
Gupta, R., Singh, H. P., Bailer-Jones, C. A. L. Narosa pupdram for TNOs: Presentation and First Results. 33rd DPS

lishing House, New Delhi 2001, p. 83-98. Meeting, Bulletin of the American Astronomical SocieBg,

Bailer-Jones, C. A. L. and Steele, I. A.: Surface Featuresl046(2001. )
Rotation and Atmospheric Variability of Ultra Cool Dwarfs. _ Baumann, O., Bser, H.-J., Tschamber, C., Hawkins, M.
In: Ultra cool Dwarfs: New Spectral Types L and T. Proceed-R- S: and MacGillivray, H.: Deep Photographic Cluster Sur-
ings of a Conference held at Manchester, August 2080) vey (DPCS9. Astronomische Gesellschaft Abstract Seli8s
Jones, H. R. A. Springer, Heidelberg 2001, 271-288. 126 (,200])- i

Bailer-Jones, C. A. L., Gupta, R. and Singh, H. P.: An  B&ar, V. J. S., Marn, E. L., Zapatero Osorio, M. R.,
introduction to artificial neural networks. In: Automated Data Rebolo, R., Barrado y NavasayeD., Bailer-Jones, C. A. L.,
Analysis in Astronomy. Proceedings of a Conference held aMundt, R., Baraffe, I., Chabrier, C. and Allard, F.: The Sub-
IUCAA, Puna, India, October 2000Eds) Gupta, R., Singh, Stellar Mass Function i Orionis. The Astrophysical Jour-

H. P., Bailer-Jones, C. A. L. Narosa Publishing House, Newal 556, 830-836(2001).
Delhi 2001, p. 51-68. Bejar, V. J. S., Zapatero Osorio, M. R., Rebolo, R., Bar-

Bailer-Jones, C. A. L. and Mundt, R.: Erratum: Variability fado y Navascig D., Bailer-Jones, C. A. L. and Mundt, R.:
in ultra cool dwarfs: Evidence for the evolution of surface A Deep 1ZJ) Search for the Brown Dwarf Population
features. Astronomy and Astrophysi8g4, 1071(2001). Orionis. In: 11th Cambridge Workshop on Cool Stars, Stellar

Bailer-Jones, C. A. L. and Mundt, R.: Variability in ultra Systems and the Sun. Proceedings of a Conference held at
cool dwarfs: Evidence for the evolution of surface featuresPuerto de la Cruz/Tenerife/Spain, 4-8 October 1982is)
Astronomy and Astrophysic367, 218-235(2001). Garcia Lopez, R. J., Rebolo, R., Zapatero Osorio, M. R. ASP

Bailer-Jones, C. A. L., Mundt, R. and Barrado y Navas-Conference Series 223, Astronomical Society of the Pacific,
cues, D.: A Deep Medium Band Survey for Brown Dwarfs in San Francisco 2001, p. CD-1519.

IC 2391. In: Cool Stars, Stellar Systems and the Sun — 11th Berkefeld, T., Glindemann, A. and Hippler, S.: Multi-
Cambridge Workshop. Proceedings of a Conference held &onjugate Adaptive Optics with Two Deformable Mirrors:
Puerto de la Cruz, Tenerife, October 19¢Bds) Garcia Lo- Requirements and Performance. Experimental Astronomy
pez, R. J., Rebolo, R., Zapatero Osorio, M. R. ASP Conferdl, 1-21(2002).

ence Series 223, Astronomical Society of the Pacific, San Bertschik, M. and Burkert, A.. Minor Mergers of Galax-
Francisco 2001, p. CD-1508. ies: Theory and Observations. Astronomische Gesellschaft

Bailer-Jones, D. M. and Bailer-Jones, C. A. L.: Modelling Abstract Seried8, 137 (2001).
data: Analogies in neural networks, simulated annealing and Bodenheimer, P. and Burkert, A.: Formation of Wide Bi-
genetic algorithms. In: Model-based Reasoning. Proceedingsaries by Fragmentation. In: Birth and Evolution of Binary
of a Conference held at Pavia/ Italy, May 20QEd,) Mag-  Stars. Poster Proceedings of a Conference held at Potsdam,
nani, L. Kluwer/Plenum, Dordrecht 2001, p. 85-102. April, 2000. (Eds) Reipurth, B., Zinnecker, H. IAU Sympo-

Barrado y Navascise D., Stauffer, J. R., Bouvier, J. and sium 200, International Astronomical Union, Astrophys-
Martin, E.: From the Top to the Bottom of the Main Se- ikalisches Institut Potsdam, Potsdam 2001, p. 13.
qguence: A Complete Mass Function of the Young Open Clus- Boehnhardt, H., Sekiguchi, T., Vair, M., Hainaut, O.,
ter. The Astrophysical Journ&46, 1006-10182000. Delahodde, C., West, R. M., Tozzi, G. P., Barrera, L., Birkle,

Barrado y Navascige D., Stauffer, J. R., Briceno, C., Pat- K., Watanabe, J. and Meech, K.: TNO Photometry and Spec-
ten, B., Hambly, N. C. and Adams, J. D.: Very low-mass stardroscopy at ESO and Calar Alto. In: Proceedings Joint Dis-
and brown dwarfs of the young open cluster IC 2391. Thecussion. Proceedings of a Conference held at Manchester/
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United Kingdom, August, 2000. The TransneptunianGiant Branch. Ill. Predicted and Observed s-Process Abun-
Population. 24th General Assembly of the IAU 4, 2001, p.dances. The Astrophysical Jourr&d7, 802-821(2001).
E23. Butler, D. J., Davies, R. and Feldt, M.: ALFA Crowded

Boehnhardt, H., Tozzi, G., Birkle, K., Hainaut, O., Field Observations: Experiences, Data Reduction, and Future
Sekiguchi, T., Vair, M., Watanabe, J. and Rupprecht, G.: Vis-Strategies. In: Adaptive Optical Systems Technology. Pro-
ible and near-IR observations of transneptunian objects. Rezeedings of a Conference held at Munich, Germany, 29-31
sults from ESO and Calar Alto Telescopes. Astronomy andviarch 2000.(Ed.) Wizinowich, P. 4007, SPIE, Bellingham,
Astrophysics378 653-667(2001). WA./USA 2001, p. 857-863.

Boker, T., van der Marel, R. P., Mazzuca, L., Rix, H.-W.,  Butler, D. J., Hippler, S. and Davies, R. I.: The Impor-
Rudnick, G., Ho, L. C. and Shields, J. C.: A Young Stellartance of Sodium Laser Guide Star-LIDAR during Open Loop
Cluster in the Nucleus of NGC 4449. The Astronomical Jour-Operation at Largé6-10nm) Telescopes. In: Beyond Conven-
nal 121, 1473 - 1481(2001). tional Adaptive Optics, 2001, 48.

Bonaccini, D., Hackenberg, W., Cullum, M., Brunetto, E., Cenarro, A. J., Cardiel, N., Gorgas, J., Peletier, R. F,,
Quattri, M., Allaert, E., Dimmler, M., Tarenghi, M., van Ker- Vazdekis, A. and Prada, F.: Empirical calibration of the near-
steren, A., di Chirico, C., Sarazin, M., Buzzoni, B., Gray, P.,infrared CA Il triplet. I. The stellar library and index defini-
Tamai, R., Tapia, M., Davies, R., Rabien, S., Ott, T. andtion. Monthly Notices of the Royal Astronomical Society
Hippler, S.: ESO VLT Laser Guide Star Facility. The Mes- 326, 959-980(2002).
sengerl05 9 (2001). Cenarro, A. J., Gorgas, J., Cardiel, N., Pedraz, S., Peletier,

Bonaccini, D., Hackenberg, W., Davies, R., Cullum, M., R. F. and Vazdekis, A.: Empirical calibration of the near-
Rabien, S., Brunetto, E., Ott, T., Quattri, M., Hippler, S.,infrared CA Il triplet. Il. The stellar atmospheric parameters.
Allaert, E., Dimmler, M., Tarenghi, M., van Kesteren, A., di Monthly Notices of the Royal Astronomical Socie826,
Chirico, C., Buzzoni, B., Gray, P. and Neumann, U.: ES0981-994(2001).

Laser Guide Star Facility: from one to many LGS. In: Be- Cenarro, A. J., Gorgas, J., Cardiel, N., Vazdekis, A., Pe-
yond Conventional Adaptive Optics, 2001, 58. letier, R. F., Pedraz, S. and Prada, F.: The Near-IR CA Il

Brandner, W., Grebel, E. K., BarbR. H., Walborn, N. R.  Triplet: Empirical Calibration and Stellar Populations Syn-
and Moneti, A.: Hubble Space Telescope NICMOS Detectiorthesis Models. In: Highlights of Spanish Astrophysics II.
of a Partially Embedded, Intermediate-Mass, Pre-MainProc. 4th Meeting of Spanish Astronomical Society. Proceed-
Sequence Population in the 30 Doradus Nebula. The Astrangs of a Conference held at Santiago de Compostela/Spain,
nomical Journall22 858-865(2001). September, 200QEds) Zamorano, J., Gorgas, J., Gallego, J.

Burkert, A.: The Formation of the Milky Way in the Cos- Kluwer Academic Pulbishers, Dordrecht 2001, p. 137-140.
mological Context. In: Cosmic Evolution. Proceedings of a Cretton, N., Naab, T., Rix, H.-W. and Burkert, A.: The
Conference held at Paris/France, November, 2q&als) Kinematics of 3:1 Merger Remnants and the Formation of
Vangioni-Flam, E., Ferlet, R., Lemoine, M. World Scientific, Low-Luminosity Elliptical Galaxies. The Astrophysical Jour-
New Jersey/USA 2001, p. 245. nal 554, 291-297(2001).

Burkert, A.: Self-Interacting Cold Dark Matter Halos. In: ~ Cretton, N., Naab, T., Rix, H.-W. and Burkert, A.: The
Dark Matter in Astro- and Particle Physics. Proceedings of &inematics of 3:1-Merger Remnants and the Formation of
Conference held at Heidelberg, July, 2008d. Klapdor-  Low-Luminosity Elliptical Galaxies. In: Galaxy Disks and
Kleingrothaus, H. V. Springer-Verlag, Heidelberg 2001, p.Disk Galaxies. Proceedings of a Conference held at Rome,
89. June, 2000(Eds) Jose G., Funes, J. G., Corsini, E. M. ASP

Burkert, A. and Balsara, D.: Three-Dimensional AMR- Conference Series 230, Astronomical Society of the Pacific,
MHD Simulations of Protostellar Core Collapse and Frag-San Francisco 2001, p. 261-262.
mentation. Bulletin of the American Astronomical Society Davies, R. ., Tecza, M., Looney, L. W., Eisenhauer, F.,
198, (2001. Tacconi-Garman, L. E., Thatte, N., Ott, T., Rabien, S., Hip-

Burkert, A. and Bodenheimer, P.: Turbulence and Cloudpler, S. and Kasper, M.: Adaptive Optics Integral Field Spec-
Angular Momentum. In: Birth and Evolution of Binary Stars. troscopy of the Young Stellar Objects in LkH225. The
Proceedings of a Conference held at Potsdam, April, 2000Astrophysical Journab52, 692-698(2001).

(Eds) Reipurth, B., Zinnecker, H. IAU Symposium 200, In-  Dehnen, W.: Towards optimal softening in three-
ternational Astronomical Union, Astronomical Society of the dimensionalN-body codes - I. Minimizing the force error.
Pacific, San Francisco 2001, p. 122. Monthly Notices of the Royal Astronomical Socie824,

Burkert, A. and Naab, T.: Evidence for Large Stellar 273-291(2002).

Disks in Elliptical Galaxies. In: Starburst Galaxies: Near and Dole, H., Gispert, R., Lagache, G., Puget, J.-L., Bouchet,
Far. Proceedings of a Conference held at Ringberg Castl€. R., Cesarsky, C., Ciliegi, P., Clements, D. L., Dennefeld,
Germany, September 200QEds) Tacconi, L., Lutz, D. M., Desert, F.-X., Elbaz, D., Franceschini, A., Guiderdoni,
Springer-Verlag, Heidelberg 2001, p. 147. B., Harwit, M., Lemke, D., Moorwood, A. F. M., Oliver, S.,

Burkert, A. and Silk, J.: Star Formation-Regulated Reach, W. T., Rowan-Robinson, M. and Stickel, M.: FIR-
Growth of Black Holes in Protogalactic Spheroids. The As-BACK III: Catalogue, source counts and cosmological im-
trophysical Journab54, L151-L.154(2001). plications of the 17Qum ISO deep survey. Astronomy and

Busso, M., Gallino, R., Lambert, D. L., Travaglio, C. and Astrophysics372 364-376(2001).

Smith, V. V.: Nucleosynthesis and Mixing on the Asymptotic  Dolphin, A. E., Makarova, L., Karachentsev, I. D.,
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Karachentseva, V. E., Geisler, D., Grebel, E. K., Gu-Schielicke, R. Reviews in Modern Astronomy 14, Astrono-
hathakurta, P., Hodge, P. W., Sarajedini, A. and Seitzer, Pmische Gesellschaft, 2001, p. 223-243.

The stellar content and distance of UGC 4483. Monthly No- Grebel, E. K.: Star Formation Histories of Nearby Dwarf
tices of the Royal Astronomical Societ$24, 249-256 Galaxies. Astrophysics and Space Scier®#/, 231-239
(2002. (2002.

Dye, S., Taylor, A. N., Thommes, E. M., Meisenheimer, Grebel, E. K.: Stellar Populations in Local Group Dwarf
K., Wolf, C. and Peacock, J. A.: Gravitational lens magnifi- Galaxies and Beyond. In: Science with the Large Binocular
cation by Abell 1689: distortion of the background galaxy Telescope(Ed.) Herbst, T. Proceedings of a Conference held
luminosity function. Monthly Notices of the Royal Astro- at Ringberg Castle/Germany, July 2000. Max-Planck Society
nomical Society321, 685-698(2001). and the LBT Beteiligungsgesellschaft, 2001, p. 79- 85.

Fan, X., Narayanan, V. K., Lupton, R. H., Strauss, M. A., Gredel, R.: The Calar Alto Observatory - present and fu-
Knapp, G. R., Becker, R. H., White, R. L., Pentericci, L., ture instrumentation. New Astronomy Reviedb, 33-36
Leggett, S. K., Haiman, Z.a.n., Gunn, J. E., Ivezic, Z.,(200D.
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Munoz, J. A., Falco, E. E., Kochanek, C. S., McLeod, B.ference held at Heidelberg/Germany, 20-24 March, 2000.
A., Leha, J., Impey, C. D., Keeton, C. R., Peng, C. Y. and(Eds) Deiters, S., Fuchs, B., Just, A. et al. ASP Conference
Rix, H.-W.: Host Galaxies: A New Approach to Distinguish Series 228, Astronomical Society of the Pacific, San Fran-
Lensed and Binary Quasars. In: Highlights of Spanish Astroeisco 2001, p. 535.
physics Il. Proceedings of a Conference held at Santiago de Ofek, E., Maoz, D., Kolatt, T. and Rix, H.-W.: A survey
Compostela/Spain, 11-14 September 2000. 4th Meeting dbr large separation-lensed FIRST quasars. Monthly Notices
Spanish Astronomical SocietyEds) J. Zamorano, J. Gor- of the Royal Astronomical Society24, 463 - 472(2001).
gas, J. Gallego. Kluwer Academic Publishers, Dordrecht Patsis, P. A., Heudeau, P. and Grosboel, P.: Spiral arms

2001, p. 57- 60. in near-infrared bands. Broad- and narrow-band NIR pho-
Naab, T. and Burkert, A.: The Formation of Disks in El- tometry. Astronomy and Astrophysi&¥0, 875-880(2001).

liptical Galaxies. The Astrophysical Journab5 L91-L94 Pentericci, L., McCarthy, P., ®tgering, H., Miley, G.,

(2002. van Breugel, W. and Fosbury, R.: NICMOS Observations of

Naab, T. and Burkert, A.: Formation of Ellipticals by Un- High-Redshift Radio Galaxies: Witnessing the Formation of
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Bright Elliptical Galaxies? The Astrophysical Journal  Sarzi, M., Rix, H.-W., Shields, J. C., Rudnick, G., MclIn-
Supplement Serie$35, 63-85(2001). tosh, D. H., Ho, L. C., Filippenko, A. V. and Sargent, W. L.
Phleps, S., Meisenheimer, K., Fuchs, B. and Wolf, C.:W.: Supermassive Black Holes from the Survey of Nearby
CADIS deep star counts: Galactic structure and the stellaNuclei with STIS. In: Galaxy Disks and Disk Galaxies. Pro-
luminosity function. Astronomy and Astrophysi886, 108-  ceedings of a Conference held at Rome, June, 2(ds)
117 (2001. Funes, J. G., Corsini, E. M. ASP Conference Series 230,
Pizzella, A., Corsini, E. M., Vega BeltnaJ. C., Beckman, Astronomical Society of the Pacific, San Francisco 2001, p.
J. E., Funes, J. G., Zeilinger, W. W., Sarzi, M. and Bertola,261-262.
F.: Kinematics of Gas and Stars in 20 Disk Galaxies. In: Schuller, P. and Leinert, C.: Performance of Optical Path
Galaxy Disks and Disk Galaxies. Proceedings of a ConferLength Modulators in MIDI. In: Summer School on Space
ence held at Rome, June 20@&ds) Funes, J. G., Corsini, and Ground Based Optical and InfraRed Interferometry. Pro-
E. M. Conference Series of the Astronomical Society of theceedings of a Conference held at Leiden, 18-22 September
Pacific 230, Astronomical Society of the Pacific, San Fran2000.(Eds) Percheron, I. J., Montilla, I., D'Arcio, L. 2001,

cisco 2001, p. 279-280. p. 371.

Popescu, C. C., Tuffs, R.,dK, H., Pierini, D. and Ma- Singh, H. P., Bailer-Jones, C. A. L. and Gupta, R.: Prin-
dore, B. F.: Cold Dust in Late- Type Virgo Cluster Galaxies. cipal component analysis and its application to stellar spec-
The Astrophysical Journd67, 221-236(2002. tra. In: Automated Data Analysis in Astronomy. Proceedings

Rifatto, A., Rafanelli, P., Ciroi, S., Radovich, M., Vennik, of a Conference held at IUCAA, Puna, India, October, 2000.
J., Richter, G. and Birkle, K.: The Active Merging System (Eds) Gupta, R., Singh, H. P., Bailer-Jones, C. A. L. Narosa
ESO 202-G23(Carafe Nebula The Astrophysical Journal Publishing House, New Delhi 2001, p. 69-82.

122 2301- 2317(2001. Slyz, A., Devriendt, J. E. G., Burkert, A., Prendergast, K.
Rix, H.-W., Falco, E. E., Impey, C. D., Kochanek, C. S., and Silk, J.: Star formation in Viscous Galaxy Disks. In:
Leha, J., McLeod, B. A, Nupz, J. A, Peng, C. Y.: Host Galaxy Disks and Disk Galaxies. Proceedings of a Confer-

Galaxies of Lensed Luminous Quasarszat 2. In: Gravi-  ence held at Rome/ltaly, June, 200Bds) Funes, J. G. S. J.,
tational Lensing: Recent Progress and Future Goatss) T. Corsini, E. M. ASP Conference Series 230, Astronomical
G. Brainerd, C. S. Kochanek. Conference Proceedings, Bosociety of the Pacific, San Francisco 2001, p. 333-334.

ton, MA, 25-30 July 1999, ASP Conference Series 237, As- Stickel, M., Klaas, U., Lemke, D. and Mattila, K.: Far-
tronomical Society of the Pacific, San Francisco, 2001, 169infrared Emission from Dust in Abell Clusters. In: Deep
175. Fields. Proceedings of a Conference held at Garching, Octo-

Rousselot, P., Arpigny, C., Rauer, H., Gredel, R., Man-ber 2000.(Eds) Christani, S., Renzini, A., Williams, R. E.
froid, J. and Fitzsimmons, A.: A fluorescence model of the CESO Astrophysics Symposia, Springer, Berlin, 2001, p. 216.
5 radical in comets. Astronomy and Astrophys®&8 689- Stickel, M., Lemke, D., Klaas, U., Beichman, C. A.,
699 (2001). Rowan-Robinson, M., Efstathiou, A., Bogun, S., Kessler, M.

Rudnick, G., Franx, M., Rix, H.-W., Moorwood, A., F. and Richter, G.: The ISOPHOT 170 Micron Serendipity
Kuijken, K., van Starkenburk, L., van der Werf, PotRjer-  Sky Survey: A Plea to FIRST. In: The Promise of FIRST.
ing, H., van Dokkum, P. and Labpé: A K-Band-Selected Proceedings of a Conference held at Toledo/Spain, Decem-
Photometric Redshift Catalog in the Hubble Deep Fieldber, 2000(Eds) Pilbratt, G. L., Cernicharo, J., Heras, A. M.
South: Sampling the Rest-Frame V Bandzte= 3. The As- et al. SP-460, ESA, 2001, p. 109.
tronomical Journall22, 2205-2221(2001). Stolte, A., Grebel, E. K., Brandner, W. and Figer, D. F..

Rudnick, G., Rix, H.-W. and Franx, M.: FIRES at the Mass Function of the Arches Cluster - Gemini meets HST.
VLT: Measuring the Rest-Frame V-Band Luminosity of Gal- In: Astronomische Gesellschaft Abstract Series. Proceedings
axies fromz = 3 to Now. In: Galaxy Disks and Disk Galax- of a Conference held at Munich/Germany, 20QEd.)
ies. Proceedings of a Conference held at Rome/ltaly, Jun&chielicke, R. E. 18, Astronomische Gesellschaft, Hamburg
2000. (Eds) Funes, J. G., Corsini, E. M. ASP Conference 2001, p. 197.

Series 230, Astronomical Society of the Pacific, San Fran- Taylor, A. N., Dye, S., Thommes, E., Wolf, C. and
cisco 2001, p. 261-262. Meisenheimer, K.: Gravitational Lens Magnification and the
Rusin, D., Kochanek, C. S., Norbury, M., Falco, E. E., Distortion of the Galaxy Luminosity Function. In: Gravita-
Impey, C. D., Lehs J., McLeod, B. A., Rix, H.-W., Keeton, tional Lensing: Recent Progress and Future Goals. Proceed-

C. R., Muroz, J. A. and Peng, C. Y.: B1359-154: A Six ings of a Conference held at Boston, 25-30 July 19E8s)
Image Lens Produced byz= 1 Compact Group of Galax- Brainerd, T. G., Kochanek, C. ASP Conference Series, 237,
ies. The Astrophysical Journ&b7, 594-604(20012). Astronomical Society of the Pacific, San Francisco, 2001, p.

Sarzi, M., Bertola, F., Cappellari, M., Corsini, E. M., Fu- 295.
nes, J. G., Pizzella, A. and Vega Béttral. C.: The Orthogo- Torres, S., Gara-Berro, E., Burkert, A. and Isern, J.: The
nal Bulge-Disk Decoupling in NGC 4698. Astrophysics andIlmpact of a Merger Episode in the Galactic Disc White
Space Scienc276, 467-473(2001). Dwarf Population. Monthly Notices of the Royal Astronomi-

Sarzi, M., Rix, H.-W., Shields, J. C., Rudnick, G., Ho, L. cal Society328 492-500(2001J).

C., Mclintosh, D., Filippenko, A. V. and Sargent, W. L. W.:  Tovmassian, G. H., Stamka, G., Chavushyan, V. H.,
Supermassive Black Holes in Bulges. The Astrophysicaharikov, S. V., Gutierrez, C. and Prada, F.: SBS 1150
Journal 550, 65 - 742001). +599A: An extremely oxygen-poor planetary nebula in the
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Galactic halo? Astronomy and Astrophysi830, 456-467 Mining the Sky. Proceedings of a Conference held at
(2002. Garching,/Germany, August, 2000Eds) Banday, A. J.,

Travaglio, C., Burkert, A. and Galli, D.: Inhomogeneous Zaroubi, S., Bartelmann, M. Springer, Berlin 2001, p. 337-
chemical evolution of the Galactic halo. Astrophysics and343.

Space Science Suppleme®7, 211-211(2001. Wolf, C., Meisenheimer, K. and &er, H.-J.: Efficiency
Travaglio, C., Galli, D. and Burkert, A.: Inhomogeneous of Medium-Band Surveys. In: The New Era of Wide Field
Chemical Evolution of the Galactic Halo: Abundance of Astronomy. Proceedings of a Conference held at Preston/

r-Process Elements. The Astrophysical JouB¥l, 217-230 UK, 21-24 August 2000(Eds) Clowes, R., Adamson, A.,
(2002. Bromage, G. ASP Conference Series, 232, The Astronomical

Travaglio, C., Gallino, R., Busso, M. and Dalmazzo, A.: Society of the Pacific, San Francisco 2001, p. 320-325.
Galactic enrichment of heavy s-elements: from Ba to Bi. Wolf, C., Meisenheimer, K. and#%er, H.-J.: Object Clas-
Memorie della SocietaAstronomica Italiana72, 381-390 sification in Astronomical Multi-color Surveys. Astronomy
(2002. and Astrophysic865 660-680(2001).

Travaglio, C., Gallino, R., Busso, M. and Gratton, R.: WOoIf, C., Meisenheimer, K., Bser, H. J., Beckwith, S. W.
Lead: Asymptotic Giant Branch Production and GalacticV., Chaffee, F. H., Fried, J., Hippelein, H. H., Huang, J.-S.,
Chemical Evolution. The Astrophysical Jour@dl9, 346-352  Kiimmel, M., von Kuhlmann, B., Maier, C., Phleps, S., Rix,
(2001). H.-W., Thommes, E. and Thompson, D.: Multi-color classi-

Travaglio, C., Randich, S., Galli, D., Latanzio, J., Elliott, fication in the Calar Alto deep imaging survey. Astronomy
L. M., Forestini, M. and Ferrini, F.: Galactic chemical evo- and Astrophysic865 681-698(2001).
lution of Lithium: Interplay between stellar sources. The As- Zapatero Osorio, M. R., B&r V. J. S., Marm, E. L.,
trophysical Journab59, 909-924(2001). Rebolo, R., Barrado y NavasayeD., Bailer-Jones, C. A. L.

van den Bosch, F. C., Burkert, A. and Swaters, R. A.: Theand Mundt, R.: Discovery of a Very Young Planetary-Mass
angular momentum content of dwarf galaxies: new chal;Population ino Orionis: the Substellar Mass Function. In:
lenges for the theory of galaxy formation. Monthly Notices ASP Conference Series. Proceedings of a Conference held at
of the Royal Astronomical Societ§26, 1205-12152001). Carg‘;ese, Corsica, France, April 200(Eds) Montmerle, T.,

Woitas, J., Eisiffel, J., Mundt, R., Ray, T. P. and Bac- Andre P. 243, Astronomical Society of the Pacific, San Fran-
ciotti, F.: High Angular Resolution Observations of YSO Jetscisco 2001, p. 477-486.
with HST. In: High Angular Resolution Observations of YSO ~ Zapatero Osorio, M. R., Bar, V. J. S., Mart, E. L.,
Jets with HST. Proceedings of a Conference held at MunichRebolo, R., Barrado Y NavascsieD., Bailer-Jones, C. A. L.
September, 200GEd.) Schielicke, R. E. Astronomische Ge- and Mundt, R.: Evidence for Free-floating Planetary-mass
sellschaft Abstract Serie$8, Astronomische Gesellschaft, Objects in theo Orionis Star Cluster. In: 11th Cambridge
Hamburg 2001, p. 87. Workshop on Cool Stars, Stellar Systems and the Sun. Pro-

Woitas, J., Koehler, R. and Leinert, C.: T Tauri binary ceedings of a Conference held at Tenerife/Spain, April 2000.
systems orbital motion. VizieR Online Data Catalog, origi- (Eds) Garcia Lopez, R. J., Rebolo, R., Zapatero Osorio, M.
nally published in Astronomy and Astrophysi886, 90249 R. ASP Conference Series 223, Astronomical Society of the
(2001). Pacific, San Francisco 2001, p. 70-79.

Woitas, J., Khler, R. and Leinert, C.: Orbital motion in T

Tauri binary systems. Astronomy and Astrophys368, 249-
262 (2001). 7.4.2 Diploma Theses

. Woitas, J. and Leinert, C.: D.ynamlca.I Mass Determlng- Walcher, Jakob: Detecting tidal tails with wide field cam-
tion for Very Low-mass Stars. In: Dynamical Mass Determi- 2 .
eras. Ruprecht-Karls- Universitbleidelberg.

nation for Very Low-mass Stars. Proceedings of a Confer- Ziegler, Mareike: Velocity and Density Structure of Mo-

ence held at Munich, September, 200&d.) Schielicke, R. i i TN
E. Astronomische Gesellschaft Abstract Seri&s Astrono- Itt)a:rlélar Cloud Cores. Ruprecht-Karls- Universitdeidel

mische Gesellschaft, Hamburg 2001, p. 146.
Woitas, J., Leinert, C. and Koehler, R.: Near-IR observa-

tions of young binaries. VizieR Online Data Catalog,origi-

nally published in Astrononmy and Astrophysig37, 60982 7:4.3 PhD Theses

(200D. Hetznecker, H.: Die Entstehungsgeschichte der dichten
Woitas, J., Leinert, C. and dhler, R.: Mass ratios of the Kerne von CDM-Halos. Ruprecht-Karls-Universitdeidel-

components in T Tauri binary systems and implications forberg.

multiple star formation. Astronomy and Astrophysi8g6, Hotzel, S.: The 17@m Zufallsdurchmusterung mit 1SO.

982-996(2001). Strukturen im kalten Staub der Milchstral3e. Ruprecht-Karls-
Wolf, C., Meisenheimer, K., Dye, S., Kleinheinrich, M., Universitd Heidelberg.

Rix, H.-W. and Wisotzki, L.: Deep BVR- band photometry  Jester, S.: High-resolution multi-wavelength study of the

of the Chandra Deep Field South from the COMBO- 17jet in 3C 273. Ruprecht-Karls- Universitaleidelberg.

survey. Astronomy and Astrophysi&§'7, 442-449(2001). Phleps, S.: The Evolution of the Large Scale Structure of
Wolf, C., Meisenheimer, K. and &ser, H.-J.: Classifica- the Universe sincez = 1. Ruprecht- Karls-Universita

tion and Redshift Estimation in Multi-Color Surveys. In: Heidelberg.
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7.4.4 Habilitation Sample of Blue Compact Dwarf Galaxies. Astrophysics and
Haas, M.. Quasars in the Infrared. Ruprecht-Karls-SPac€ Science’6, 499-509(2001. ; ]
Universita Heidelberg 2001. Caircs, L. M., Vilchez, J. M., GonZaz- Peez, J. N.,

Iglesias-Peamo, J. and Caron, N.: Multiband Analysis of a
7 4.5 Papers Sample of Blue Compact Dwarf Galaxies. |. Surface Bright-
" P . ness Distribution, Morphology, and Structural Parameters.
Kasper, M. E., Feldt, M., Herbst, T. M., Hippler, S., Ott, The Astrophysical Journal Supplement Serl@8 321-343
T. and Tacconi-Garman, L. E.: Spatially resolved imaging(2002).
spectroscopy of T Tauri. The Astrophysical Journal. Castro-Tirado, A. J., Sokolov, V. V., Gorosabel, J., Castro
Kiss, C., foraham, P., Herbstmeier, U., Lemke, D. and cerfo, J. M., Greiner, J., Wijers, R. A. M. J., Jensen, B. L.,
Klaas, U.: On the small scale structure of the far-mfraredeorth, J., Toft, S., Pedersen, H., Palazzi, E., Pian, E., Ma-
cirrus emission in the Galaxy. Astronomy and Astrophysics.setti, N., Sagar, R., Mohan, V., Pandey, A. K., Pandey, S. B.,
_Leinert, Ch., Aoraham, P., Acosta-Pulido, J., Lemke, D., podonov, S. N., Fatkhullin, T. A., Afanasiev, V. L., Koma-
Siebenmorgen, R.: Mid-infrared spectrum of the zodiacajgya, v, N., Moiseev, A. V., Hudec, R., Simon, V., Vreeswijk
light observed with ISOPHOT. Astronomy and Astrophysics.p et al.: The extraordinarily bright optical afterglow of GRB

Peschke, S. B., @n, E., Bshnhardt, H., Campins, H., 991208 and its host galaxy. Astronomy and Astrophysics
Hanner, M. S., Heinrichsen, I., Knacke, R., Leinert, C.,37q 398-406(2007).

Lemke, D., Lisse, C. M., Osip, D., Stickel, M., Sykes, M., " cordes, 0., Reif, K., Dreizler, S., Schuh, S. and Heber,
Vanysek, V. and Za'rneckl, J.: ISOPHOT observations OfU.: PG 1605-072: First Application of BUSCA. Astrono-
Comet Hale-Bopp, First results. Earth, Moon and Planets. mische Gesellschaft Abstract Seritg 161 (2000.
Covino, E., Catalano, S., Frasca, A., Marilli, E., Algala

7.4.6 Publications of Guest Observers at Calar Alto M., Fernadez, M., Melo, C., Paladino, R. and Stelzer, B.:
Observatory The PM Eclipsing Binary RXJ 05294#40041. In: The For-

Ageorges, N., Redfern, M. Delplancke, F. and mation of Binary Stars. Procee_dings of a anference held at
O'Sullivan, C.: Laser Guide Star: Monitoring and Light Pol- Potsdam, Germany, 10-15 April 200@ds) Zinnecker, H.,
lution. In: Adaptive Optics Systems Technology. Proceedingd/athieu, R. D. IAU Symposium 200, International Astro-
of a Conference held at Munich/Germany, 29-31 Marchnomical Union, Astronomical Society of the Pacific, San

2000.(Ed) Wizinowich, P. SPIE Proceedings 4007, 2001, p.Francisco 2001, p. 468-471. )
384- 394. Covino, E., Melo, C., AlcalaJd. M., Torres, G., Fernana

Alcala, J. M., Covino, E., Torres, G., Sterzik, M. F., Pfe- deZ, M., Frasca, A. and Paladino, R.: New low-mass pre-
iffer, M. J. and Neuhaser, R.: High-resolution Spectroscopy Main sequence spectroscopic binaries in Orion. Astronomy
of ROSAT Pre-main Sequence Stars in Orion. In: Cool Stars2nd Astrophysic875 130-144(2001.

Stellar Systems and the Sun. Proceedings of a Conference CS&, B., Kiss, L. L., SzabpG., Szilai, K. and Sanec-
held at La Laguna, Tenerife/Spain, 4-8 October 19€@ls) zky, K.: New field variable stars Ill. IAU Information Bulle-
Garca Lopez, R. J., Rebolo, R., Zapatero Osorio, M. R. ASPtin on Variable Stargl989 1-4 (2000.

Conference Series 223, Astronomical Society of the Pacific, Davies, R. I, Lehnert, M., Baker, A. J. and Rabien, S.:
San Francisco 2001, p. 477-483. Diffraction Limited Imaging of High Redshift Galaxies with

Aronica, G., Dettmar, R.-J. and Pohlen, M.: PhotometricAdaptive Optics. In: Galaxies and their Constituents at the
Color Distribution in Peanut Shaped Bulges. Astronomischélighest Angular Resolution. Proceedings of a Conference
Gesellschaft Abstract Serids, 214 (2001). held at Manchester, UK, 15-18 August 200Bds) Schilizzi,

Balog, Z., Delgado, A. J., Moitinho, A.,ifész, G., Kas- R. T., Vogel, S. N., Paresce, F. et al. IAU Symposium 205,
zas, G., J. Vinko J. and Alfaro, E. J.: Fundamental param- International Astronomical Union, Astronomical Society of
eters and new variables of the galactic open cluster NG@he Pacific, San Francisco 2001, p. 455-456.

7128. Monthly Notices of the Royal Astronomical Society  Dietrich, M., Bender, C. F., Bergmann, D. J., Bills, T. E.,
323 872-886(2001). Bochkarev, N. G., Burenkov, A., Gaskell, C. M., Gutzmer, D.

Benn, C. R., Vigotti, M., Carballo, R., J. |. Gonzalez- D., Grove, R., Hiller, M. E., Houchra, J. P., Klimek, E. S.,
Serrano, J. |I. and 8ahez, S. F.: Limits on dust extinction in Lund, C., Merkulova, N., Pebly, S., Poulsen, M. A., Pronik,
B 3 QSOs. Astrophysics and Space Scied@g 1037-1040 V. |., Sergeey, S. G., Sergeeva, E. A., A. |. Shapovalova, A.
(2001). I., Vlasyuk, V. V. and Wilkes, B.: A spectroscopic and pho-

Boselli, A., Gavazzi, G., Donas, J. and Scodeggio, M.:tometric study of short-timescale variability in NGC 5548.
1.65 Micron(H Band Surface Photometry of Galaxies. VI. Astronomy and Astrophysic371, 79-92(2001).

The History of Star Formation in Normal Late-type Galaxies. Dietrich, M. and Hamann, F.: High Redshift Quasars and
The Astronomical Journdl21, 753-767(2001). Star Formation History. In: Astrophysical Ages and Time

Cairos, L. M., Caron, N., ViIchez, J. M., GonZaz- Peez, Scales. Proceedings of a Conference held at Hilo, Hawaii,
J. N. and Mupz, C.: Multiband Analysis of a Sample of USA, 5-9 February 2001Eds) von Hippel, T., Simpson, C.,
Blue Compact Dwarf Galaxies Il. Spatially Resolved andManset, N. ASP Conference Series 245, Astronomical Soci-
Integrated Photometry. The Astrophysical Journal Suppleety of the Pacific, San Francisco 2001, p. 575-583.
ment Series 36, 393-416(20017). Drechsel, H., Heber, U., Napiwotzki, R., Oestensen, R.

Caircs, L. M. and Vichez, J. M.: Multiband Analysis of a and Solheim, J.-E.: HS 076%700: a New Eclipsing sdB
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Binary. Astronomische Gesellschaft Abstract Serdl@ 95  Rotation in the Linear Polarization of the Magnetic White
(2001). Dwarf Grw+70° 8247. Astronomy and Astrophysi&67,

Drechsel, H., Heber, U., Napiwotzki, R., Oestensen, R.577-581(2001).

Solheim, J.-E., Johannessen, F., Schuh, S. L., Deetjen, J. and Fritz, A. and Ziegler, B. L.: The Early-type Galaxy Popu-
Zola, S.: HS 0705 6700: A new eclipsing sdB binary. As- lation in Abell 2390. Astronomische Gesellschaft Abstract
tronomy and Astrophysic879 893-904(2001). Series18, 58 (2001).

Drory, N., Bender, R., Snigula, J., Feulner, G., Hopp, U., Froebrich, D., Ziener, R. and Ed#fel, J.: An Unbiased
Maraston, C., Hill, G. J. and Mendes de Oliveira, C.: TheSearch for Molecukar Hydrogen Outflows in the Orion B
MUNICH Near-infrared Cluster Survey: Number Density Star Forming Region. Astronomische Gesellschaft Abstract
Evolution of Massive Field Galaxies to= 1.2 as Derived Seriesl8, 147 (200J).
from the K-Band Selected Survey. The Astrophysical Journal Fynbo, J. U., Gorosabel, J., Dall, T. H., Hjorth, J., Peder-
562 L111-L114(2002. sen, H., Andersen, M. I., Mler, P., Holland, S., Smalil, I.,

Drory, N., Feulner, G., Bender, R., Botzler, C. S., Hopp,Kobayashi, N., Rol, E., Vreeswijk, P., I. Burud, 1., Jensen, B.
U., Marastou, C., Mendes de Oliveira, C. and Snigula, J.L., Thomsen, B., Henden, A., Vrba, F., Canzian, B., Castro
The Munich Near-Infrared Cluster Survey - I. Field selec-Cerm, J. M., Castro-Tirado, A. J., Cline, T., Goto, M.,
tion, object extraction and photometry. Monthly Notices of Greiner, J., Hanski, M. T., Hurley, K. et al.: The optical af-
the Royal Astronomical Societ§25 550-562(2002. terglow and host galaxy of GRB 000926. Astronomy and

Drory, N., Feulner, G., Hopp, U., Snigula, J. and BenderAstrophysics373 796-804(2001).

R.: Field galaxy evolution with the MUNICS survey. Astro-  Fynbo, J. U., Jensen, B. L., Gorosabel, J., Hjorth, J., Ped-
physics and Space Scient®upplement277, 579 (2001). ersen, H., Mller, P., Abbott, T., Castro-Tirado, A. J., Del-

Edelmann, H., Heber, U. and Napiwotzki, R.: Metal abun-gado, D., Greiner, J., Henden, A., MagazAu, Masetti, N.,
dances of sdB stars. Astronomische Nachrict22@ 401- Merlino, S., Masegosa, J., Oestensen, R., Palazzi, E., Pian,
404 (2001). E., Schwarz, H. E., Cline, T., Guidorzi, C., Goldsten, J., K.,

Edelmann, H., Heber, U. and Napiwotzki, R.: SpectralH., Mazets, E., McClanahan, T. et al.: Detection of the Op-
monitoring of HS 0209-0832, a DAB white dwarf in the tical Afterglow of GRB 000630: Implications for Dark
DB gap. In: 12th European Conference on White DwarfBursts. Astronomy and Astrophysi&89, 373-379(2001).
Stars. Proceedings of a Conference held at Newark, Dela- Guseva, N. G., Izotov, V. |., Papaderos, P., Chaffee, F. H.,
ware, USA, 12-16 June 200(Eds) Provencal, J. L., Ship- Foltz, C. B., Green, R. F., Thuan, T. X., Fricke, K. and
man, H. L., MacDonald, J. et al. ASP Conference Series 228\oeske, K. G.: The evolutionary status of the low-metallicity
Astronomical Society of the Pacific, San Francisco 2001, pblue compact dwarf galaxy SBS 096844. Astronomy and
143- 146. Astrophysics378 756-776(2001).

Engels, D., Hagen, H.-J., Christlieb, N., Reimers, D., Holland, S., Fynbo, J. P. U., J. Hjorth, J., Gorosabel, J.,
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