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NORDITA’s udvikling

Professors Ben Mottelson og Chris Pethick
NORDITA

Ved en rund fgdselsdag er det naturligt at stoppe op og se
tilbage pd, hvad der er handt i drenes lgb. Hensigten er her
at give en rekke eksempler, som illustrerer, hvorledes
NORDITA har tilpasset sig de skiftende udfordringer i
teoretisk fysik samt de @ndrede behov i de nordiske lande.
Vi vil ikke forsgge at give en detaljeret historisk beskri-
velse af NORDITA, men fortrinsvis holde os til, hvad der er
sket i den sidste halvdel af instituttets levetid. Den tidlige
del af NORDITA's historie kan findes i rapporten,
'NORDITA 1957-82', som blev udsendt ved instituttets 25
ars jubilaeum, samt i Torsten Gustafsons (1) og Pekka A. O.
Jauhos (2) personlige beretninger.

Baggrunden for at oprette NORDITA var den lange
tradition for samarbejde mellem nordiske fysikere, som
streekker sig tilbage til midten af forrige rhundrede.
Samarbejdet blev yderligere styrket af den centrale rolle
Niels Bohr og hans institut spillede i skabelsen af moderne
fysik i 1920’erne og 1930’erne. Ideen til at oprette et
nordisk institut for teoretisk fysik opstod i rene lige efter
anden verdenskrig. Langvarige overvejelser pa forskellige
planer gik forud for oprettelsen af NORDITA. Den endelige
beslutning blev taget under Nordisk Rids mgde i Helsinki
21. februar 1957, og 1. oktober var instituttet en realitet.
Christian Mgller blev direktgr og Ben Mottelsson, Gunnar
Killén og Leon Rosenfeld professorer. T 1958 tradte Kiillén
tilbage for at overtage et professorat i Lund og i de fgl-
gende 4r blev professorerne Jim Hamilton og Gerry Brown
ansat. I de forste ti 4r 14 NORDITASs aktiviteter hovedsage-
ligt inden for kerne- og partikelfysik, som var det omride,
de ansatte dengang arbejdede med.

Da interessen for faststoftysik voksede i de nordiske
lande i Igbet af 1960’erne, blev man klar over, at en
signifikant aktivitet inden for dette omrdde bade ville
styrke det videnskabelige miljg pA NORDITA samt
instituttets betydning for udviklingen i de andre nordiske
lande. Det fgrste trin var at udnazvne en reekke fremtre-
dende faststoffysikere til gesteprofessorer. Blandt disse var
Gordon Baym, Vic Emery, Stig Lundqvist, David Pines og
Alf Sjolander. En serlig vigtig rolle spillede John Wilkins,
som var gasteprofessor i sammenlagt mere end 3 &r (1975-
77 og 1979-1980). Han var vejleder for en razkke
NORDITA stipendiater og opbyggede en meget aktiv
gruppe. Som den fgrste inden for dette forskningsomrade
fik Chris Pethick i 1975 en permanent anszattelse. Han
beskeftigede sig pa det tidspunkt med bade kvantevaesker
og astrofysiske emner. I 1976 blev Alan Luther, som
forskede i lav-dimensionale systemer, ansat og i 1980 John
Hertz, hvis omrade var spin-glasser og senere neurale
netvaerk. Sidstn®vnte anszttelse reprasenterede et lenge
naret gnske om at ¢ge bredden i den videnskabelige
forskning inden for faststoffysik. Hermed lagde bestyrelsen
sarlig veegt pa NORDITAS rolle i udviklingen af aktiv
frontforskning i de omréder af fysikken, hvor de nordiske
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The Changing Face of NORDITA

Professors Ben Mottelson and Chris Pethick
NORDITA

At a round birthday it is natural to look back and survey
what has happened over the years. Our aim here is to give a
number of examples that illustrate how NORDITA has
responded (o the changing challenges in theoretical
physics, as well as to the changing needs within the Nordic
countries. We shall not attempt to give a detailed historical
account of NORDITA, and will place most emphasis on
what has happened over the second half of the institute’s
life. For the early history of NORDITA we refer to the report
'NORDITA 1957-82' issued on the occasion of NORDITA’s
25th anniversary, as well as the personal accounts by
Torsten Gustafson (1) and Pekka A, O, Jauho (2).

The background for the foundation of NORDITA was
the long traditions for collaboration between Nordic
physicists that stretch back to the middle of the last
century. These were further strengthened by the key role
that Niels Bohr and his institute played in the creation of
modern physics during the 1920’s and 1930’s. The idea of
establishing a Nordic institute for theoretical physics arose
in the years immediately following the Second World War,
and after lengthy deliberations at various levels, the
establishment of NORDITA was authorized at a meeting of
the Nordic Council in Helsinki on 21st February 1957. On
Ist October 1957 the institute started operations, with
Christian Mgller as director, and Ben Mottelson, Gunnar
Killén, and Leon Rosenfeld as professors. Kiillén resigned
to take up a chair at the University of Lund in 1958, and
later Jim Hamilton and Gerry Brown became professors at
NORDITA. For the first decade of its existence, NORDITA’s
activity was primarily in nuclear and particle physics, the
areas in which stafl members were then working.

During the 1960’s condensed matter physics in the
Nordic countries was growing, and it was recognized that
the scientific environment at NORDITA and its relevance to
developments in the Nordic countries would be
strengthened in an important way if a significant activity in
this area could be developed. An initial step was the
appointment of a number of prominent condensed matter
physicists, among them Gordon Baym, Vic Emery, Stig
Lundqvist, David Pines, and Alf Sjélander as visiting
professors. An especially important role was played by
John Wilkins, who was a visiting professor for a total of
more than three years (including the academic years 1975-
77 and 1979-1980 ). He built up a very active group and
trained a number of NORDITA fellows. The first permanent
appointment was that of Chris Pethick (1975), who at the
time was working on quantum liquids as well as on topics
in astrophysics. Subsequently Alan Luther, whose research
at the time focussed on low-dimensional systems, was
appointed in 1976, and John Hertz, whose research was on
spin glasses and later on neural networks, in 1980. The
latter position represented an expansion of the NORDITA
staff which had been argued for by pointing to the
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lande var mindre sterkt reprasenteret. Det er bemarkelses-
verdigt, at mange af de nordiske stipendiater fra de tidlige
ar af NORDITAS ekspansion ind i faststoffysikken nu er
professorer i faststoffysik ved nordiske universiteter, Her
kan nevnes: Risto Nieminen, Matti Manninen, Petter
Minnhagen, Martti Salomaa og Jussi Timonen.

I udviklingen af aktiviteterne inden for faststoffysikken
spillede det en stor rolle, at det var lykkedes for NORDITA
at etablere en sarlig kontakt med Landau Institutet i
Moskva. Denne kontakt byggede pé Niels Bohr Institutets
lange tradition for samarbejde med fysikere fra Sovjetunio-
nen. Under den vanskelige periode i 1980’ erne var Kgben-
havn et ret enestiende center, hvor forskere fra bade gst og
vest kunne mgdes og samarbejde.

En anden bemarkelsesvardig aktivitet inden for
faststoffysik var et steerkt samarbejde mellem NORDITA og
Lavtemperaturlaboratoriet ved Helsinkis Tekniske Univer-
sitet. Her udfgrtes banebrydende eksperimenter i forbin-

delse med egenskaberne af *He’s superfl ydende faser. For at .

styrke det teoretiske miljo stottede NORDITA forskeres
ophold i Helsinki. Desuden var forskere og stipendiater p4
NORDITA engageret i den teoretiske analyse af data fra
eksperimenterne.

I tidens Igb har NORDITA ogsi vaeret center for studier
af aspekter i faststoffysik uden for den faste stabs hoved-
omrider. Blandt disse kan n@vnes metallers elektroniske
egenskaber, som var en betydelig aktivitet mens John
Wilkins var gasteprofessor. Denne tradition fortsattes af
Jens Ngrskov, som var assistant professor ved NORDITA i
1982-85. Han fik herefter ansttelse hos Haldor Topsge, en

stgrre virksomhed, der producerer industrielle katalysatorer,

men tilbragte meget af sin tid pi NORDITA, hvor han
samtidig blev udnavnt til adjungeret professor. Han er

senere blevet professor ved Danmarks Tekniske Universitet.

[ drene 1986-88, da Allan Mackintosh var dircktgr, arbej-
dede en betydningsfuld gruppe med metallers elektroniske
cgenskaber og i 1992-93 var Antti-Pekka Jauho, som
assistant professor, drivkraften bag studiet af smé systemers
elektroniske egenskaber, et omrade med voksende betyd-
ning for sdvel fysisk som teknologisk anvendelse.

Som svar pd nye muligheder inden for moderne fysik
har NORDITA udvidet sine aktiviteter til at omfatte studiet
af komplekse systemer. Opdagelsen af universaliteter, der
forbinder si forskellige systemer som planetare og galakti-
ske baner, populationer af rov- og byttedyr, turbulente
strgmninger og forbudte overgange mellem brintatomets
energiniveauer i et magnetfelt, skabte et nyt omride inden
for statistisk fysik. Sammen med Niels Bohr Institutet har
NORDITA veret i stand til at skabe et af verdens fgrende
centre for disse studier. Muligheden opstod, da en heldig
kombination af personligheder var til stede pa rette
tidpunkt. Da John Hertz blev ansat i 1980, forskede han i
spin-glasser. I 1981 pdbegyndte Predrag Cvitanovic, som
pa det tidpunkt var assistant professor i partikelfysik
(1980-84), studiet af dynamiske systemer. Samtidi gt og
uafhangigt heraf havde en tidligere NORDITA stipendiat,
Per Bak, sammen med 2 studerende, begyndt studier af
komplekse systemer ved H. C. @rsted Institutet pa den
anden side af Feelledparken. De 2 studerende var Tomas
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desirability of increasing the breadth of the scientific
environment in the condensed matter field. Tn making these
appointments the Board laid special emphasis on the role
of NORDITA in developing an activity in frontier arcas of
physics which were otherwise less strongly represented in
the Nordic area. It is significant that many of the NORDITA
fellows from the early years of NORDITA’s expansion into
condensed matter physics, among them Risto Nieminen,
Matti Manninen, Petter Minnhagen, Martti Salomaa, and
Jussi Timonen are now professors in condensed matter
physics at Nordic universities.

In the development of the condensed matter activity, an
important role was played by the special connection with
the Landau Institute that NORDITA was able to establish,
building on the strong traditions of the Niels Bohr Institute
for collaboration with physicists in the Soviet Union.
During the difficult period of the 1980°s Copenhagen was
an almost unique centre where scientists from both East
and West could meet and collaborate on scientific matters.

Another notable feature of NORDITA’s activity in
condensed matter physics was a strong collaboration with
the Low Temperature Laboratory of the Helsinki University
of Technology, where forefront experiments on the
properties of the superfluid phases of liquid *He were being
carried out. NORDITA supported visiting scientists in
Helsinki to strengthen the theoretical environment, and
scientists and fellows at NORDITA were engaged in
theoretical analysis of data from Helsinki.

Over the years NORDITA has been a centre for studies
of aspects ol condensed matter outside the main focus of
the permanent staff. Among these we may mention the work
on electronic properties of metals which was a major
activity at the institute while John Wilkins was visiting
professor, This tradition was continued by Jens Nerskov,
who was assistant professor at NORDITA in 1982 - 1985.
He was subsequently appointed as an adjunct professor at
NORDITA and spent much of his time at the institute while
cmployed by Haldor Topsge, a major producer of industrial
catalysts. He later became a professor at the Danish
Technical University. Also during the years 1986-1988
when Allan Mackintosh was director, NORDITA had a
significant group working on electronic properties of
metals. More recently, the study of electronic phenomena
in small systems, an area of growing importance for physics
reasons as well as because ol applications to devices, was a
major thrust of NORDITA's activity, during and following
the period 1992-1993 when Antti-Pekka Jauho was a
Nordic assistant professor.

Another area in which the activity at NORDITA has
been expanding in response to new opportunities in
contemporary physics is the study of complex systems. The
discovery of universalities that link such diverse systems as
planetary and galactic orbits, populations of predators and
prey, turbulent flows, and the avoided crossings of the
levels of the hydrogen atom in a magnetic field created a
new field within statistical physics in which NORDITA
together with the Niels Bohr Institute has been able to
create what is one the leading centers for such studies. This
was possible due to the fortunate confluence of a number of
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Bohr og Mogens Hggh Jensen. Disse folk dannede kernen,
om hvilken aktiviteterne inden for komplekse systemer i
Kgbenhavn voksede op. Mogens Hggh Jensen blev
assistant professor ved NORDITA (1986-92) efter nogle &r
som postdoc i USA. I dag er han, lige som Predrag
Cvitanovic og Per Bak, fastansat ved Kgbenhavns Univer-
sitet.

Studiet af komplekse systemer har varet et hovedtema
pa NORDITA i de sidste 15 ir. Gennem uddannelse af
stipendiater og arrangementer af utallige sommerskoler.
workshops og konferencer har NORDITA haft stor betyd-
ning for udviklingen af ekspertisen i de nordiske lande
inden for dette omride. Eksempler fra de seneste r er
'Complex Systems: Turbulence, Chaos and Neural
Networks'i 1993 og 'Nordic Non-linear Days' i 1996.
Mange fremragende forskere pa omrédet, si som Mitchell
Feigenbaum, Leo Kadanoff og Itamar Procaccia, sidst-
navnte adjungeret professor ved NORDITA, bidrager ved

deres jevnlige besag til det enestiende miljg. I tidens lgb ;

er mange forskellige emner taget op. Blandt disse er
kvantekaos, turbulens, vakstfznomener, neurale netvark
og for nyligt ogsa biologiske spgrgsmal, som den nuva-
rende nordiske assistant professor Kim Sneppen arbejder
med. Et helt andet aspekt ved studiet af komplekse syste-
mer er den evne omradet har til at inspirere forskere inden
for andre grene af fysikken som f.eks. faststoffysik, kernefy-
sik og astrofysik. I betragtning af feltets unge alder er det
bemerkelsesvaerdigt, at adskillige tidligere NORDITA
stipendiater inden for omrddet, her iblandt Per Dahlqvist,
Kristian Lindgren og Mats Nordahl, allerede har opniet at
blive fastansat ved nordiske universiteter.

Astrofysik er et andet omride, hvor NORDITA har halt
stor betydning for udviklingen i Norden. De revolutionzre
observationelle opdagelser i forbindelse med fundamentale
kosmologiske problemer og fenomener ved hgje energier,
stiller grundleggende spergsmaél, som giver teorctikerne
rigeligt at beskftige sig med. Interessen for astrofysik pa
NORDITA kan spores tilbage til Bengt Strémgrens tilknyt-
ning til instituttet i 1967. Det fplgende ar kom Bengt
Gustafsson til NORDITA som stipendiat for at arbejde med
Bengt Strémgren. Der blev holdt en rakke seminarer med
astrofysiske emner pé Niels Bohr Institutet og NORDITA
og adskillige astrofysikere og fysikere med interesse i
astrofysiske faenomener besggte NORDITA. Blandt disse
var Charles Barnes, Jesse Greenstein, Thomas Gold og
Vittorio Canuto. I 1975 blev Chris Pethick udnzavnt til
professor. Samme ér arrangerede han og Bengt Stromgren
en intensiv skole over et udsnit af astrofysiske emner. Den
varede 2 uger og blev kaldt Astrofysikkens Novemberfest.
Denne tiltrak 56 studenter fra de nordiske lande, blandt
andre Claes Fransson, Einar Gudmundsson og Roland
Svensson, som i dag alle er professorer i astrofysik, men
som dengang endnu ikke var begyndt deres ph.d. studier.

Da Richard Epstein i 1976 blev udnavnt til assistant
professor i astrofysik, udvidedes bredden af aktiviteter ved
NORDITA betragteligt. Yderligere var Gerry Brown og
Hans Bethe, sidstnzvnte en jevnlig gwest, involveret i et
aktivt samarbejde om supernova-eksplosioner.

NORDITA blev i de ir et af de [4 centre i de nordiske
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different personalities. At the time of his appointment, John
Hertz was carrying out research on spin glasses, The
activity in dynamical systems was initiated in 1981 by
Predrag Cvitanovic, who at the time was assistant professor
in particle physics (1980 -1984). At about the same time,
across Feelledparken at the H.C. @rsted Institute of the
University of Copenhagen, Per Bak, a former NORDITA
fellow, Tomas Bohr, and Mogens Hogh Jensen, who were
then graduate students, had independently taken up the
study of complex systems. These people formed the core
around which the activity in complex systems in
Copenhagen grew. After postdoctoral work in the United
States, Mogens Hggh Jensen was appointed assistant
professor at NORDITA (1986 -1992), and he, like Predrag
Cvitanovic and Per Bak, has now gone on to a permanent
position in the Danish system,

The study of complex systems has been one of the
major themes at NORDITA over the past 15 years, and
NORDITA has played an important role in developing
expertise in this area within the Nordic countries by
training fellows, and arranging numerous summer schools,
workshops and conferences on the subject. Examples
within recent years are the summer school on '‘Complex
systems: Turbulence, Chaos, and Neural Networks' in 1993
and the 'Nordic Non-linear Days' in 1996. The fact that
many prominent workers in the field, including Mitchell
Feigenbaum, Leo Kadanoff, and Itamar Procaccia (who is
an adjunct professor at NORDITA), frequently visit
contributes to the excellent environment at NORDITA for
this work. Over time many different aspects have been
taken up, including quantum chaos, turbulence, growth
phenomena, neural networks, and, more recently,
biological problems, a topic on which the current Nordic
assistant professor in the area, Kim Sneppen, works.
Another aspect of the work on complex systems is that it
has been a source of inspiration also to scientists working
in other areas of physics, including condensed matter
physics, nuclear physics and astrophysics. Considering
how young the field is, it is noteworthy that a number of
former NORDITA fellows, including Per Dahlqvist, Kristian
Lindgren and Mats Nordahl already have permanent
positions at Nordic universities.

Another major development over the past two decades
has been NORDITA’s expansion into the area of theoretical
astrophysics, which played a significant role in the
development of this field in the Nordic area. The
revolutionary observational discoveries concerning the
basic cosmological issues and phenomena involving high
energies pose profound questions that theorists have to
struggle with. The germ for growth of astrophysics at
NORDITA can be traced back to Bengt Stromgren’s
becoming affiliated with NORDITA on his return to
Denmark in 1967. The following year Bengt Gustafsson
came as a NORDITA fellow to work with Bengt Stréomgren.
Subsequently series of seminars on astrophysical topics
were held on the Niels Bohr Institute and NORDITA, and a
number of astrophysicists and physicists with interests in
astrophysical phenomena, including Charles Barnes, Jesse
Greenstein, Thomas Gold and Vittorio Canuto, were
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lande, som beskzftigede sig med aktuelle emner i moderne
astrofysik. Specielt inden for hvad der generelt kaldes
relativistisk astrofysik’, hvor NORDITA inspirerede unge
nordiske forskere til at arbejde inden for dette felt. De
efterfalgende assistant professors i astrofysik medbragte
hver is@r ekspertise i nye aspekter af astrofysikken:
Bernard Jones (1983-89) arbe jdede med galaksedannelse
og kosmologi, Roland Svensson (1985-90) med aktive
galaksekerner og processer i relativistiske plasmaer, Marek
Abramowicz (1991-93) med generel relativitetsteori og
accretion disks og den nuveerende assistant professor, Sasha
Kashlinsky (udnavnt i 1994) med kosmologi og fluktua-
tioner i den kosmiske baggrundsstraling. Efter Gerry
Browns tilbagetreden blev Bernard Pagel i 1990 udnzvnt
som den forste professor i astrofysik ved NORDITA. Hans
interesser omfatter et bredt spektrum af emner inden for
savel teoretisk som observationel astrofysik, specielt
koncentreret om grundstofforekomster og deres fortolkning
i lyset af den galaktiske og kosmologiske historie. Bernard
Pagels alsidighed har udvidet NORDITAs kontaktflade med
astronomer ved andre forskningsinstitutioner betragteligt.

Virkningen af NORDITAS indsats inden for astrofysik er
tydelig, idet mange tidligere stipendiater eller tzt tilknyt-
tede forskere har fiet faste stillinger i astrofysik pa nordiske
universiteter. Blandt disse er Claes-Ingvar Bj6rnsson,
Jorgen Christensen-Dalsgaard, Claes Fransson, Einar
Gudmundsson, Bengt Gustafsson, Per Lilje, Jes Madsen,
Ake Nordlund, Roland Svensson og Esko Valtaoja.

Ogsi de 'klassiske' discipliner ved NORDITA, dvs. kerne-
og partikkelfysik, har undergiet drastiske @ndringer som
fglge af voksende videnskabelige udfordringer. Graensen
mellem de to omrader er ikke veldefineret og @ndrer sig
hele tiden. Saledes betragtes mange emner, som for et par
artier siden tilhgrte partikelfysikken, i dag som hgrende til
kernefysikken. Den overvaldende succes Standardmodel-
len for de svage, de elektromagnetiske og de sterke
vekselvirkninger har nydt, har tiltrukket mange partikel-
fysikere i fors@get pa at formulere en samlet teori for alle
kendte vekselvirkninger, herunder tyngdekraften. Dette har
ngdvendiggjort indfprelsen af nye symmetrier sé som
supersymmetri, der er en symmetri mellem fermioner og
bosoner, samt indfgrelsen af strengteorier, der er en udvi-
delse af feltteorier for punktlignende objekter til teorier
baseret p4 endimensionale udstrakte objekter, kaldet strenge.
Strengteorier giver i forening med de gaugeteorier, der er
grundlaget for Standardmodellen, en kvantemekanisk
konsistent udvidelse af Einsteins generelle relativitetsteori.
Derfor er strengteorier et godt bud pé en forenet teori for
alle vekselvirkninger ved energier meget hgjere end dem,
der kan nas i dag. Da Paolo Di Vecchia, som forsker i disse
omréder, ankom til instituttet, var det begyndelsen til en
ny, vigtig periode for aktiviteterne inden for partikelfysik.
Paolo Di Vecchia var assistant professor ved NORDITA fra
1974 til 1978 og efterfulgte i 1986 Jim Hamilton som
professor. Aktiviteterne i partikelfysik er efterhdnden ogsi
kommet til at omfatte kosmiske fnomener, det der i dag
kaldes astropartikelfysik. Kari Enqvist, som arbejder med
dette, var ansat som assistant professor i perioden 1990-
1994,
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visiting professors at NORDITA. In 1975, Chris Pethick was
appointed as professor, and in that fall he and Bengt
Stromgren arranged an intensive two-week school, the
Astrophysics Novemberfest, on a range of topics in
theoretical astrophysics. This attracted 56 students from the
Nordic countries, among them Claes Fransson, Einar
Gudmundsson, and Roland Svensson, all of whom are now
full professors in astrophysics but who at that time had yet
to begin their graduate studies.

In 1976 Richard Epstein was appointed as assistant
professor in astrophysics, greatly strengthening the breadth
of activity at NORDITA. In addition, during this period
Gerry Brown, and Hans Bethe, who was a regular visitor,
were engaged in an active collaboration on supernova
explosions. NORDITA became one of the few centres in the
Nordic countries for work on some of the modern themes in
contemporary astrophysics, especially what is generally
termed ‘relativistic astrophysics’, and fostered the
development of young Nordic scientists working in this
area. The more recent assistant professors in astrophysics
each brought with them expertise in some new facet of
astrophysics: Bernard Jones (1983-1989) working on
galaxy formation and cosmology, Roland Svensson (1985-
1990) on active galactic nuclei and processes in relativistic
plasmas, Marek Abramowicz (1991-1993) on general
relativity and accretion discs, and the current one, Sasha
Kashlinsky (appointed 1994) on microwave background
fluctuations and cosmology. Following the retirement of
Gerry Brown, Bernard Pagel was appointed as the first
professor of astrophysics at NORDITA in 1990. His broad
interests spanning a wide range of topics in both
theoretical and observational astronomy, especially
centering on issues of nuclear abundances and their
interpretation in terms of galactic and cosmological
history, greatly expanded the interface between NORDITA
and the astronomical community.

The impact of NORDITA's efforts in astrophysics may
Judged from the fact that many people appointed in recent
years to permanent positions in the field at Nordic univer-
sities were NORDITA fellows or had been closely associat-
ed with NORDITA. These include Claes-Ingvar Bjornsson,
Jorgen Christensen-Dalsgaard, Claes Fransson, Einar
Gudmundsson, Bengt Gustafsson, Per Lilje, Jes Madsen,
Ake Nordlund, Roland Svensson, and Esko Valtaoja.

The 'classical' fields at NORDITA (nuclear and particle
physics) have also changed profoundly in response to the
evolving scientific challenges. The boundaries between the
two areas are not well defined and are constantly changing.
Thus many topics which fell within the domain of particle
physics two decades ago are today regarded as being part
of nuclear physics. The overwhelming success of the
Standard Model of the weak, electromagnetic and strong
interactions has attracted a large part of the particle physics
community to the issues involved in formulating a theory
that can provide a consistent unification of all known
interactions including gravity. This has required the
introduction of new symmetries such as, for instance,
supersymmetry, which is a symmetry between fermions and
bosons, and the extension of field theories based on point-
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Udover at opretholde en steerk interesse for kerne-
struktur (effekt af hgjt angulert moment og ekstremt
isospin) har kernefysikgruppen aktivt dyrket forbindelserne
til andre felter: astrofysik (Pethick, Brown), ki ynger
(Mottelson), ikke-lineere systemer og specielt partikel-
fysik. Pa det sidste greenseomride kan navnes arbejdet med
modeller for nukleoner og kernekrafter (Brown og Andreas
Wirzba, assistant professor, 1986-1992), brug af chiral
pertubationsteori til forstielsen af partikelvekselvirkninger
(Johan Bijnens, assistant professor, 1992-1997), studier af
mesoners egenskaber i kerner og sub-nukleare friheds-
grader (Wolfram Weise, adjungeret professor, 1992-) og
studiet af relativistiske tungionskollisioner (Henning
Heiselberg, nordisk assistant professor, 1995-). Et andet
betydningsfuldt omride er studiet af kvantekromodynamik
(QCD), hvor Paul Hoyer (senior fellow, 1977-1981; direk-
tgr, 1994-) og Vladimir Braun (assistant professor, 1995-)
har aktive forskningsprogrammer. I skabelsen af dette brede
videnskabelige miljg har NORDITA veret dybt afhangig .
af muligheden for at udnzvne assistant og adjungerede
professorer samt nordiske assistant professors, hvilket klart
fremgir af navnene pa lederne af de tvaervidenskabelige
forbindelser skitseret ovenfor.

Som i andre omrader af fysikken har mange NORDITA
stipendiater i partikelfysik féet stillinger ved nordiske
universiteter, som f.eks. Hans Hansson, Paul Hoyer, Jon
Magne Leinaas, C. Liitken, Per Osland, Finn Ravndal og
Bo-Sture Skagerstam. Inden for kernefysik er der li geledes
mange fastansatte ved de nordiske universiteter, der er tzt
knyttet til NORDITA. Her kan nzvnes: Tkuko Hamamoto,
Eivind Osnes, Dan Olof Riska, Jan Vaagen og Sven Aberg.

NORDITASs aktiviteter og administrative struktur har
undergdet en stgrre udvikling i takt med @ndringen af det
nordiske videnskabelige samfunds strukturzendringer og
behov. Kontakten mellem det videnskabelige samfund og
NORDITA blev styrket ved udnzvnelsen af Nils Robert
Nilsson (Uppsala) som administrerende direktgr i 1972.
Nils Robert Nilssons entusiasme, og hans kreativitet nir det
gjaldt om at hjzlpe forskere til at realisere deres projekter,
var af stor betydning for forskningsmiljget. Endvidere var
hans brede netvark af forbindelser til forskningsmiljger i
de nordiske lande og andre steder af umédelig betydning
for NORDITA og det nordiske samarbejde gennem mere en
to drtier. Tilsvarende var det af stor betydning, at Paul
Hoyer (Helsinki) var i stand til at overtage posten som
direktgr i 1994 og dermed blive den fgrste direktgr, der
ikke kommer fra Kgbenhavnsomridet.

Et andet initiativ med henblik pa at styrke kontakten
mellem det videnskabelige samfund og NORDITA var
etableringen af fagudvalg inden for de forskellige omrider
af fysikken. P4 foranledning af John Wilkins indledte man i
1975 dette initiativ inden for faststoffysik, hvor kontakten
mellem de nordiske lande var mindre udviklet end inden
for kerne- og partikellysik. Her eksistercde der allerede et
sterk nordisk samarbejde hidrgrende fra den tid, da
institutterne i Kgbenhavn spillede en central rolle pi disse
felter. Siden er der etableret fagudvalg inden for andre
omréder, hvilket har haft stor betydning for kommunikatio-
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like objects to string theories based on one-dimensional
extended objects (strings). Since string theories provide a
quantum mechanically consistent extension of Einstein’s
theory of general relativity unified with the gauge theories
that are at the basis of the Standard Model, they have been
proposed as unified theories of all interactions at vastly
greater energies than those presently available. Thus the
presence at NORDITA of Paolo Di Vecchia, who does
research in these areas, represented an important new
chapter in the particle physics activity at the institute. He
was first an assistant professor at NORDITA (1974-1978),
and was later appointed as Jim Hamilton’s successor as
professor (1986). The activity in particle physics has also
broadened to encompass cosmic phenomena, the area now
generally referred to as astroparticle physics, and Kari
Engvist, who works in this area, was an assistant professor
during the period 1990-1994.

The nuclear physics activity, besides maintaining a
strong interest in the current issues of nuclear structure
(effects of large angular momentum and extreme isospin),
has actively cultivated the connections to other fields:
astrophysics (Pethick, Brown), atomic clusters (Mottelson),
non-linear systems, and especially particle physics. At the
latter interface one may mention the work on models of
nucleons and nuclear forces of Brown and of Andreas
Wirzba (assistant professor, 1986-1992), on the use of chiral
perturbation theory to understand particle interactions by
Johan Bijnens (assistant professor, 1992-1997), on
properties of mesons in nuclei and sub-nuclear degrees of
freedom by Wolfram Weise (adjunct professor, 1992-
present) and relativistic heavy-ion interactions by Henning
Heiselberg (Nordic assistant professor, 1995-present),
Another significant area is the study of Quantum
Chromodynamics, where Paul Hoyer (Senior fellow, 1977-
1981, director, 1994-present) and Vladimir Braun (assistant
professor, 1995-present) have active research programmes.
In providing this breadth of scientific environment
NORDITA has relied heavily on the possibility of
appointing assistant and adjunct professors as well as
Nordic assistant professors, as in clear from the names of
the leaders in the interdisciplinary connections sketched
above.

As in other areas of physics, many NORDITA fellows in
particle physics, among them Hans Hansson, Paul Hoyer,
Jon Magne Leinaas, Carsten Liitken, Per Osland, Finn
Ravndal, and Bo-Sture Skagerstam, have became professors
at Nordic universities. In nuclear physics there are likewise
many faculty at Nordic universities who are closely
associated with NORDITA. These include Ikuko
Hamamoto, Eivind Osnes, Dan Olof Riska, Jan Vaagen and
Sven Aberg.

The form of NORDITA’s activities and its administrative
structures have undergone major developments reflecting
the changing structure and needs of the Nordic scientific
community. The contact with this community was greatly
strengthened by the appointment of Nils Robert Nilsson
(coming from Uppsala) as the chief of administration in
1972. Nils Robert Nilsson’s enthusiasm, his creativity in
assisting physicists in realizing their projects, and his
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nen mellem NORDITA og resten af Norden samt for udvik-
lingen af NORDITAs beslutningsproces.

I den sidste halvdel af de 40 &r NORDITA har eksisteret,
er der ivaerksat aktiviteter, der sigter pd at skabe kontakt til
yngre forskere pa et tidligere stadium i deres karriere end
tilfeldet er med det normale stipendiatprogram. Der
arrangeres sommerskoler med fokus pd igangvarende
forskning i de forskellige fysikdiscipliner, samt weekend-
mgder, hvor PhD-studerende fra Norden inviteres til at
tilbringe et par dage ved NORDITA, hvor de gir til forelzas-
ninger og leerer hinanden at kende. NORDITA er typisk
involveret i arrangementet af to sommerskoler om éret. 1
1996 var emnerne: Magnetiske felter i astrofysik, hgj-
energifenomenologi og ikke-linezre fenomener i fysik og
biologi. I 1997 tages nye inititiver si som en 'master class'
for 1.-dels studerende, hvor der gives en introduktion til
spendende aktuelle emner. Desuden planlegges et to-ugers
tveervidenskabeligt program for wldre studerende, hvor de
introduceres til forskellige emner inden for front-
forskningen.

Anszttelsen af fremtredende forskere som adjungerede
professorer har betydet meget for at fremme NORDITAs
videnskabelige alsidighed og til at styrke tilknytningen til
det internationale videnskabelige samfund. Adskillige
nationaliteter og et bredt udvalg af interesseomrider bliver
her igennem reprasenteret piA NORDITA.

Delvist inspireret af Institute for Theoretical Physics i
Santa Barbara har NORDITA forsggsvis etableret koncen-
trerede programmer omhandlende aktuelle problemer inden
for et veldefineret omrade. Perioden for et emne er typisk
nogle fi maneder. Af atholdte programmer kan nevnes:
‘Nuclear Structure in the Era of New Spectroscopy' i 1989
for at udforske perspektiverne, der bnede sig ved frem-
komsten af den nye generation kernedetektorer, 'Hot Spots
in Astrophysics', en 3-ugers workshop om problemer i
forbindelse med relativistisk astrofysik arrangeret af | gor
Novikov i 1990 og 'Pertubative QCD' afholdt i Lund i
1991. Begivenheden her var karakteriseret af, at eksperter i
analytiske Igsninger blev bragt sammen med den fremra-
gende, mere f&nomenologisk orienterede gruppe i Lund.
Andre fgrende eksperter modtes ligeledes i 1991 om emnet:
'Physics on Quantum Chaos and Measurement'. Et lengere-
varende program fandt sted i 1993-1995. Dette program blev
foresldet af fysikere ved nordiske universiteter (T. Engeland,
J. Vaagen og S. Aberg) som gennemfgrte programmet i
samarbejde med medlemmer af NORDITAS stab, Det
omhandlede fysikken af kerner, der kan undersgges ved
hjelp af faciliteter, der bestér af beams af radioaktive
kerner. Denne form for atholdelse afl programmer kaldes nu
'Nordic Projects'. For tiden findes der projekter om accre-
tion disks i astrofysik, relativistiske tungionskollisioner,
beregningsmassig materiale- og overfladefysik, stoffets
fundamentale bestanddele og naturen af kosmiske y-glimt.

NORDITA har gjort en stor indsats for at finde nye
muligheder for yderligere finansiel stgtte. Siledes stgtter
forskningsrddene i de nordiske lande PhD studerendes
ophold ved instituttet fra et par méneder op til et 4rs
varighed. EU finansierer postdoktorale stillinger og
netveerk, NorFA statter sommerskoler og workshops og de
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broad network of connections in the Nordic countries and
elsewhere were of immense importance to NORDITA and
Nordic collaboration more generally for more than two
decades. Similarly it was of great value to NORDITA that
Paul Hoyer (Helsinki) was able to accept appointment to
the directorship (1994), thus for the first time bringing a
scientist from outside the Copenhagen area to this position.

Another initiative to strengthen contact between the
Nordic scientific community and NORDITA was the setting
up of sub-field committees in the various areas of physics.
At the suggestion of John Wilkins, this was initiated in
1975 in condensed matter physics, an area of physics in
which the contacts within the Nordic countries were less
well developed than in nuclear and particle physics, in
which there already existed strong Nordic links stemming
from the central role that the institutes in Copenhagen had
played in the scientific life in these areas. Subsequently
sub-field committees were also established in other areas of
physics, and these have played important roles as a channel
for communication between NORDITA and the Nordic
community, and as part of NORDITA’s decision-making
process.

NORDITA has in the second half of its 40 years
initiated activities that aim at making contact with younger
scientists at an earlier stage in their career than represented
by the usual fellowship program. These new activities have
taken the form of summer schools focused on current
research in the different subfields of physics, and contact
weekends to which PhD students from the Nordic area are
invited to NORDITA in order to hear lectures from the staff
and to get to know each other. Typically in any year
NORDITA is strongly involved in the organizing of about
two summer schools, and in 1996 there were ones on
magnetic fields in astrophysics, on high-energy physics
phenomenology, and on non-linear phenomena in physics
and biology. In 1997, new initiatives include a master class
aimed to introduce undergraduates to exciting current
topics, and a two-week cross-disciplinary programme to
bring forefront areas of research to the attention of
beginning graduate students.

An important step to increase NORDITA's scientific
breadth and to strengthen ties to the international scientific
community has been the appointment of prominent
scientists as adjunct professors. These come from a number
of different countries, and are broadly distributed in terms
of fields of interest.

In the structure of activities at NORDITA another
innovation has been the attempt to have focussed programs
addressing current problems in some well defined area for a
period typically of order a few months, inspired to some
extent by the programs at the Institute for Theoretical
Physics at Santa Barbara. Among programs arranged by
NORDITA were the ones on 'Nuclear Structure in the Era of
New Spectroscopy',1989, to explore perspectives opened
up by the new generation of nuclear detectors, 'Hot Spots in
Astrophysics', a three-weck workshop in 1990 on frontier
problems in relativistic astrophysics organized by Igor
Novikov, and that on 'Perturbative QCD' held in Lund in
1991. The latter brought together experts on analytical
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specielle midler fra Nordisk Ministerrad til de baltiske

lande og Nordvestrusland giver stipendier til unge forskere.

Den totale stgtte fra disse kilder udggr omkring 10% at det
totale budget og bidrager dermed vesentligt til aktivite-
terne ved instituttet. Det er ogsé vigtigt at huske, at
NORDITA modtager en betragteli g mangde af indirekte
statte i og med, at det som et attraktivt center tiltrekker
mange gasteforskere, som er lgnnet af andre institutioner.

Den politiske udvikling i de baltiske lande har gjort det
muligt for NORDITA at styrke samarbejdet med fysikere i
dette omrade vasentligt og deltage i den genopblomstring
af det videnskabelige liv, der finder sted her. Til at begynde
med fandt dette sted i form af besgg af baltiske senior
forskere ved NORDITA og besgg af NORDITA-ansatte og
andre nordiske fysikere ved centre i de baltiske lande.
Siden er der afholdt nordiske sommerskoler med deltagelse
af bade nordiske og baltiske studerende og to af disse
skoler har fundet sted i de baltiske lande. Yderligere er der
for nyligt etableret et stipendieprogram, séledes at unge,
lovende forskere kan komme og arbejde ved NORDITA, og
flere af stipendiaterne er allerede begyndt samarbejde med
den faste stab.
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solutions with the outstanding group in Lund working
more phenomenologically. Also in 1991 there was a
programme on 'Physics of Quantum Chaos andMeasure-
ment' that brought together the leading workers in the
subjects. A more extended programme on the physics of
nuclei that can be investigated using facilities with beams
of radioactive nuclei took place in 1993-1995. This
program was proposed by physicisist at Nordic universities
(T. Engeland, J. Vaagen and S. .Z\bcrg), and was run by them
in collaboration with menbers of the staff at NORDITA.
This mode has now evolved into what are termed 'Nordic
Projects', of which there are at the present time ones on
accretion disks in astrophysics, relativistic heavy-ion
collisions, supersymmetric theories, computational
materials and surface physics, fundamental constituents of
matter, and the nature of cosmic y-ray bursts.

NORDITA has made considerable efforts to find
additional financial support from a variety of funding
agencies. Among these are the research councils in the
Nordic countries, which support graduate students at the
institute for periods from months up to about a year, the
EU, which supports postdoctoral positions and networks,
NorFA, which supports summer schools, and workshops,
and the special funds from the Nordic Council of Ministers
for the Baltic Countries and NW Russia, which provide
fellowships for young scientists. The total support from
these sources is in the region of 10% of the total budget
and it adds significantly to the activities of the institute. It
is also important to bear in mind that NORDITA receives a
considerable amount of indirect support because, by virtue
of its attractiveness as a scientific centre, many visitors
come supported by funds from their home institutions.

The political developments in the Baltic countries have
opened the possibility for NORDITA to greatly strengthen
its interaction with physicists in this area and partipate in
the renaissance of scientific life that is being experienced
there. Initially this took the form of visits of senior Baltic
scientists to NORDITA, and visits by NORDITA staff and
other Nordic physicists to centres in the Baltic countries.
More recently, Nordic summer schools have been held with
participation by both Baltic and Nordic students, and two
of these schools have taken place in the Baltic countries, A
further step has been the establishing of a fellowship
programme for promising young scientists to work at
NORDITA, and a number of the fellows have begun
collaborations with NORDITA staff.
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