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1. STAFF

During 1981 the Department of Theoretical Physics at
the Royal Institute of Technology has included the
following members:

Andersson, Maria
Berg, Otto
Bergström, Lars
Blomberg, Claes
Blomqvist, Jan
Cartling, Bo
Citrynell, Harold
Edholm, Olle
Ek, Bengt
Engquist, Hans-Lennart
Erikson, Torbjörn

Fredriksson, Sverker
Grimvall, Göran
Qyldén, Nils
von Heijne, Gunnar
Högman, Minnie
Hulth, Göran
HultK •, Lamek
Jänd i , Magnus
Joh r ;.-on, Jan
La: v , Tomas
Le .; ..i Olof
Li . A'ren, Ann-Marie
Lj ,u t> au, Göran
Mc.I F:röm, Göran
Ncu- - , Bengt
Ni ;son, Lennart
C/ son, Per-Olof
I •; én, Jonas
R .dgren, John
Sandström, Rolf

Sr.-llman, Håkan
ScN erberg, Martin
Tejgstrand, Göran
Wa: -'.born, Sven
Wettrin, Peter

Dictionary:

administrativ
assistent
docent
e o docent
forskare
forskningsassistent
forskningsingenjör
institution
prefekt
professor
sekreterare
studierektor

tf
universitetslektor

administrativ assistent
forskningsassistent, docent
assistent
e o docent, prefekt
docent (presently at AFI)
docent (presently at Stockholm Univ.)
forskningsingenjör
assistent
assistent
assistent
tf universitetslektor, studierektor,
docent
forskningsassistent, docent
professor
docent (presently at FOA)
forskningsassistent
sekreterare
assistent
professor emeritus
assistent
assistent
assistent
assiscent
institutionssekreterare
forskare, docent
forskningsassistent, docent
professor
assistent
professor
assistent
e o docent
docent (presently at the Swedish

Inst of Metal Research)
forskningsassistent, docent
assistent
assistent
docent (presently at FOA)
administrativ assistent

Administrative
Assistent
Associate Professor (unpaid)
Associate Professor (paid)
Researcher
Research Associate
Technical Assistent
Department
Head of Department
Professor
Secretary
Associate Dean for Undergraduate
Studies
temporarily appointed
Lecturer
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The following table shows the mode of employment of the staff
at the Department of Theoretical Physics at the end of the year

total

professor

e o universitetslektor

e o docent

assistent

forskare
NFR

forskningsassistent
NFR

2

2

1

2

1

,75 2,5

2

1

1

1

forskningsingenjör

sekreterare

tekniskt biträde

administrativ assistent

0,5

3

1

2

6,25

1

1

0,5 0,75 1,25

0,5

0,75 0,75

total 7,75 6,5 1,5 2 1,5 1,5 20,75

The column numbers signify

1. Theoretical nuclear physics
2. Particle physics, field theory and mathematical physics
3. Theoretical biophysics
4. Surface physics
5. Theory of materials
6. Undergraduate teaching
7. Administration
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2. ECONOMIC SUPPORT FOR RESEARCH PROJECTS

Source of support Year
Principal
investigator

Amount of
support (Skr)

KTH

Computer time 81/82 90,000

NFR

K-KU

K-KU

K-KU

F-FU

F-FU

F-FU

F-FU

F-FU

F-FU

2232-103

2896-104

2896-105

4596-101

4596-102

3125-103

3382-103

2232-104

3281-102

81/82

81/82

81/82

81/82

81/82

81/82

81/82

81/82

81/82

C

C

C

S

S

G

G

J

H

Blomberg

Blomberg

Blomberg

Fredriksson

Fredriksson

Grimvall

Lindblad

Rundgren

Snellman

3,300

129,000

171,200

72,400

72,700

25,500

161,900

70,400

173,900
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3. RESEARCH PROJECTS

3.1 THEORETICAL NUCLEAR PHYSICS

3.1.1 Members of the group

Lamek Hulthén, professor emeritus
Torbjörn Erikson, docent
Marek Herzog, civ ing graduate student
Lars Rydström, civ ing " "
Jacob Sibanda, M Se " "

3.1.2 Research projects during 1981

1 8
A Isoscalar_and_isovector deformation_in O

f rom_n §nd_TT_ ine las t ic_ scatter ing

(T Erikson)

Experiments, exploiting the fact that the n n (TT p) ampli-
tude in the energy region of the (3,3) resonance is three
times larger than the u p (IT n) amplitude to obtain dif-
ferences in neutron and proton distributions in nuclei,
have b<|en reported recently1 . For 0 the result R =
O(TT 2.)/a[n 2..) = 1.6 compares unfavourably with
the theoretical value R . = 9 predicted by a shell model
(d,. ,_) description. An explanation seems to be provided
by tne coexistence model2 in which a strongly deformed
4p2h component is an important ingredient. The consequence
of this model is studied in a Glauber type approximation.
In order to do this, methods to describe the scattering
involving states of good angular momentum projected from
deformed intrinsic states have to be developed.
l) Phys Lett 82B (1979) 51, 2) Nucl Phys A277 (1977) 1

B Allowed and forbidden_B-decay_ njatrix_elements

(M Herzog, F Janouch, R Liotta)

The Nuclear Field Theory (NFT) applied to some cases of
g-decay processes is compared to the conventional evalua-
tion of B-decay matrix elements within the shell model.
Large differences in log ft-value between processes de-
scribed in the frame of NFT by closely related graphs are
studied. Some relations giving the quantitative amount of
configuration mixing in different regions can be derived.
Calculations are in progress. (See also "Annual report of
A.F.I.)
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2_Sn region

(R Liotta, C Pomar, L Rydström)

We have used the recently developed multi-step shell model
method to calculate the spectra of tin isotopes with up to
six neutrons less than the doubly magic ^32sn. In this me-
thod the many-body shell model equations are expressed in
a correlated basis obtained from calculations in previous
steps of systems with fewer particles. We are planning to
extend these calculations to mixed states of neutron-holes
and proton-particles.

3.2 PARTICLE PHYSICS, FIELD THEORY AND
MATHEMATICAL PHYSICS

3.2.1 Members of the group

Bengt Nagel, professor
Per Olsson, professor
Sverker Fredriksson, docent
Göran Lindblad, docent
Håkan Snellman, docent
Lars Bergström, TeknD
Göran Tengstrand, TeknD
Bengt Ek, civ ing, FK graduate student
Göran Hulth, FM
Magnus Jändel, civ ing " "
Tomas Larsson, civ ing " "
Jan Övgård, FM

3.2.2 Research projects during 1981

A Studies of topo^ocjical and cjeometric_asj->ects of

A1 Aharonoy-Bohm_effeet

(B Nagel)

The calculation of electron scattering against two anti-
parallel flux lines, and on a circular flux line, has
been continued.
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A2 ^§§sless_particles_and_vector_bundles

(B Ek, B Nagel)

The problem of forming generalized eigenstates of the
momentum operator for massless representations of the
Poincaré group has been studied. For the case of discrete
spin such states can be contructed as distributions on a
certain test "function" space. Unlike the massive case,
however, if the spin is non-zero the test "functions" are
not functions but sections in a non-trivial line bundle
over the forward light cone. Also unlike the massive case,
the differentiable vectors of the representation do not
form a convenient test function space. Such a space is
given by the smaller set of differentiable vectors of the
conformal group SO(4,2), which contains the Poincaré group
as a subyroup. - The line bundles encountered are analogous
tothe ones used in the description of a charged particle in
the field of a magnetic monopole.
A report on this work is in preparation.

B TheorY_of_irreversible_processes_in_2uantuni_s^stems

(G Lindblad)

The work on the relation between microscopic dynamics, statis-
tical descriptions and thermodynamic formalism has been con-
tinued. An outline of the basic ideas was given in the report
for 1980. Some of the results are contained in a rather
lengthy report ( 1 ), which gives a general description of
a thermodynamic formalism based en the microscopic quantum
dynamics. The chosen approach differs considerably from the
conventional one, and it provides an attempt at a new depar-
ture in the field of irreversible thermodynamics. Some argu-
ments are presented why the standard approach must be
inadequate. An application of the formalism to linear response
theories and an exposition of the problems involved in
Markov descriptions of the relaxation to equilibrium of
quantum systems will be given in separate papers.
During the spring I gave a series of lectures on the founda-
tion of statistical mechanics which touched upon some
subjects related to the work described above.

of _Euclidean

(B Ek)

The study of Euclidean quantum fields on an indefinite
inner product state space was continued from the pre-
ceding year. The final version (2) of an earlier report
was completed and accepted for publication.
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D1 Formf§ctors_of £seudosc<ilar_raesons

(L Bergström, H Snellman)

Formfactors for the decay of pseudoscalar mesons have been
calculated in the quark-rnodel. For the Dalitz decay n • Y M

 + ;I~
the agreement with experiment is good, although further data
would be of outmost interest to test the model. The branching
ratio I' he+e~j /: ,r (vt) was predicted to (1.24 i 0.01) • 10"2.
This can be compared to a recent measurement at Los Alamos
giving the value (1.25 t 0.02)•10~ " . (6)

D2 Two_photon_physics_for_resonances

(L Bergström, G Hulth, H Snellman)

Two photon physics has been studied with particular emphasis
on resonance production. We have calculated the production
rates for 0 + +, 1 + + and 2 + + mesons in e+e~ collisions. Nume-
rical values for the \0''*2 an<3 f mesons have been estimated
for different potential models.

D3 M1 transitions in_charmonium

(G Hulth, H Snellman)

Magnetic transitions in charmonium have been investigated
by using the Bethe-Salpeter formalism in the pseudo-poten-
tial approximation to describe the bound states. The rela-
tivistic corrections suppress the non-relativistic widths
by about 25% for the allowed transitions. The measured
rates for \p •* n y and y' -* ri -r can be accounted for with
an anomalous magnetic moment \i'\ - 0.6 for the c quark. (7)

D4 E1 transitions in_charmonium

(G Hulth, H Snellman)

The calculation of E1 transitions in charmonium has conti-
nued. Special interest has been given to the spin structure
of the transition amplitudes.

D5 Studies of_the two-jahoton__(two-y_luon)__structure

(L Bergström)

The two-photon (or two-gluon) coupling of a heavy quark-
antiquark bound state has been investigated, for arbitrary
invariant mass of the photons (gluons). Applications have
been given for two-photon production of neutral pseudo-
scalar mesons, Dalitz decays, direct production of pseudo-
scalars in e+e~ collisions and total hadronic decay rates
in the two-gluon approximation (3). Recently, the results
have been extended to the rare decay of pseudoscalars into
a lepton-antilepton pair (4).
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D6 BåES_deCjiiyjs_of _pscudos^alar_me§ons

(L Bergström)

The_rare decay P+f I , where P is a pseudoscalar meson and
>1 £ is a lepton pair, has been investigated by using the
form factor calculated in an earlier work (see above). Esti-
mates for TT° ke e , rvu M ,etc have been calculated. The result
shows that the recent preliminary experimental value for the
decay rate of v.°-*c e by the CERN group SC 77,is higher tlian the
theoretical electromagnetic one, indicating either that this
model is not working for pions, or that significant contri-
butions from non-electromagnetic decay-mechanisms occur.

D7 Aspects_of_bound_states in_hadron

(L Bergström)

This thesis (5) contains an introduction to and a summary of a
series of papers dealing with hadronic bound states, including
collaborations with S Fredriksson (high-energy hadron-nucleus
collisions) and H Snellman and G Tengstrand (relativistic as-
pects of quarkonium systems).

D8 R§Yi§wing £he_cjuark_structure_of_j}§drons

(H Snellman)

This work is a review for the annual review of the Swedish
Physical Society, KOSMOS 1981, covering the quark struct ire
of hadrons (8).

of_heavy__cjuarkonium systems

(G Tengstrand)

The hyperfine splitting for heavy quarkonium systems is cal-
culated by considering the instantaneous part of the interac-
tion kernel due to the confinement mechanism and the one-
gluon exchange, taking relativistic kinematical effects into
account.
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El ^eY^^_^rtic2t:
>si_a_doctoral_thesisx etc

(L Bergström, G Ber lad, G Kilam, S Fredriksson)

The multi-year, multi-page work on "High-Hnergy Colli-
sions with Nuclear Targets", written on invitation from
the review journal Physics Reports (and described in the
1980 Annual Report), is now finished ( 9 ), although some
updating remains. It will hopefully be published during
1982. The review article "Atomkärnor, elementarpartiklar
och kvarkar" ("Nuclei, Particles and Quarks") by LB and
SF, written for the Annual Review of the Swedish Physi-
cal Society, "KOSMOS 198 i", has been published (10).
The topic of high-enenjy collisions with nuclear targets
form part of a doctoral thesis, "Aspects of Bound States
in Hadron Physics", by LB, which was passed in May ( 5 ).
Contributions to the Swedish Encyclopedia "Tekniken i
Focus", under the headings "Accelerator", "Atom" and
"Radioaktiv datering" (radioactive dating), were written
by SF (11).

(S Fredriksson, M Jändel)

The earlier work on models with a hadronic formation time
and their failure in reproducing experimental results on
rescattering in hadron-deuteron collisions has now been
published (12) and also reported in an invited talk at
a Dubna conference (13). We have continued the analysis
of those data by showing that the only realistic way to
understand the observed rescattering probabilities is
to assume that projectile and target contain a substan-
tial fraction of diquarks (14). A diquark is by defini-
tion a two-quark configuration which can behave collec-
tively like one single object, and which appears when two
quarks are more correlated in space than in a random
three-quark configuration.

(S Fredriksson, M Jändel)

We have predicted the existence of a new type of quark
matter with very strange properties (15). It is specu-
lated that a two-nucleon system can be excited to an
almost stable state of three diquarks, all in relative
P waves. This "demon deuteron" has Jp - 0", mass around
2.0 GeV/c^ and a cross section of several hundred mb.
It can be produced in neutron-proton and nucleus-nucleus
collisions, and we interpret several experimental find-
ings as evidence for its existence. Our results have been
reported in invited talks at two conferences, at Dubna
(13) and at the LBL (16)• Three experimental searches
are at present in the planning stage, one at Dubna and
two at the LBL.
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§ _ f u n c t i o n s

(S Fredriksson, M Jäniiel, T Larsson1

Earlier analyses of the diquark content of t totons and
neutrons have found paradoxes when comparing neutrino-
nucleon with electron-proton inelastic collisions at
high energies and very large momentum transfers. This
has been interpreted as evidence iior the absence of
diquarks in baryons. We show that a realistic model for
the admixture of diquarks in the proton wave-function
and for the lepton-di<iuark interactions restores the
agreement with data (17).

E5 The

(S Fredriksson, M Jändel, .! Grundberg)

The mass spectrum of baryons and baryon resonances is
not well understood in the ordinary quark model. We ana
lyse the consequences for the baryon spectrum when in-
troducing the diquarks necessary to understand the deep
inelastic results discussed above.

E6

(S Fredriksson, C Fuglesang, M Jändel)

Starting from an examination work (in Swedish) by CF in
the form of a broad-scale review artide on data and
theoretical models for elastic scattering (18), we con-
tinue the work by analysing both the extension or some
of those models to pion-proton scattering and the inc'u-
sion of diquark effects.

F Other acti.yities_in_the_cjrou|D

Several informal group seminars, with talks either by
guests or by members of the group, were arranged during
the year. During 1981 the group was visited by the fol-
lowing foreign researchers: Professor D Flamm, Wien (one
week in May), Dr J L Pedersen, NBI, Copenhagen (three
days in September), Professors M Flato and D Sternheimer,
Dijon (two weeks in October) and Associate Professor
P Cvitanovic, NORDITA, Copenhagen (three days in November)

3.2.3 Publications

1. G LINDBLAD

On the definition of non-equilibrium entropy, report
TRITA-TFY-81-16 (1981).

2. U EK

Euclidean quantum fields with spin on an indefinite inner
product state space, report TRITA-TFY-81-2 (1981), to
appear,in Publ. Res. Inst. Math. Sci. (Kyoto).
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3. L BERGSTRÖM

Form Factors of Paraquarkonium, report TRITA-TFY-81-5.

4. L BERGSTRÖM

Rare decays of pseudoscalar mesons into lepton pairs,
report CERN TH preprint, to appear.

5. L BERGSTRÖM

Aspects of Bound States in lladron Physics, thesis. Royal
Institute of Technoloqy, Stockholm, May 1981.

6. L BERGSTRÖM, H SNELLMAN

QCD Bound State Calculation of Dalitz Decay Form Factors,
Z. Physik C, Particles and Fields, 8(1981^363.

7. G HULTH, H SNELLMAN

M1 transitions in charmonium and the anomalous maynetic moment
of the charir-quark, to appear in Phys. Rev.

8. H SNELLMAN

Hadronernas struktur (The structure of hadrons), KOSMOS 1981,
NFR (1981) .

9. L BERGSTRÖM, G BF.RLAD, G EJLAM, S FREDRIKSSON

High-energy collisions with nuclear taryets, report
TRITA-TFY-81-19 (1981), to be published in Physics
Reports.

10. L BERGSTRÖM, S FREDRIKSSON

Atomkärnor, elementarpartiklar och kvarkar (Atomic nuclei,
elementary particles and quarks), in KOSMOS 1981 - the
Annual Review of the Swedish Physical Society (1981).

11. S FREDRIKSSON

Accelerator, Atom, Radioaktiv datering — tre uppslagsord
för "Tekniken i Focus" (Accelerator, Atom, Radioactive
dating — three words for the encyclopedia "Tekniken i
Focus"), report TRITA-TFY-81-9 (1981), to be published
in "Tekniken i Focus".

12. S FREDRIKSSON, M JÄNDEI.

Probing the space-time structure of multiparticle produc-
tion processes, Z. Physik C - Particles and Fields 10
(1981) 185.
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13. S FREDRIKSSON, M JÄNDEL

Kicking around with the deuteron, report TRITA-TFY-81-10
(1981), to be published in Proc. VI Int. Seminar on High
Energy Physics Problems, Dubna, USSR.

14. S FREDRIKSSON, M JÄNDEL

A new indication of diquarks in baryons, report TRITA-
TFY-81-15 (1981).

15. S FREDRIKSSON, M JÄNDEL

The diquark deuteron, report TRITA-TFY-81-11 (1981), to
be published in Phys. Rev. Lett.

16. S FREDRIKSSON, M JÄNDEL

Demon deuterons, report TRITA-TrY-81-8, to be published
in Proc. 5th High Energy fieavy Ion Study, LBL, Berkeley.

17. S FREDRIKSSON, M JÄNDEL, T LARSSON

A new diquark model for deep-inelastic structure func-
tions, report TRITA-TFY-81-20 (1981).

18. C FUGLESANG

Elastisk hadronspridning vid höga energier (Elastic
hadron scattering at high energies), examination work
TRITA-TFY-81-13 (1981).

19. B NAGEL

The Discussion of the Nobel Prize for Max Planck, TRITA-
TFY-81-21. Contribution to Nobel Symposium Karlskoga August
1981:"Science, Technology and Society in the Time of Alfred
Nobel", to be published in Symposium proceedings 1982.

20. B NAGEL, H SNELLMAN (Editors)

"Perspectives in Modern Field Theories". Proceedings of
an international symposium dedicated to the memory of
Gunnar Källén, Stockholm September 23-26 1980.
Physica Scripta, Vol.24, No. 5 (November 1981).

21. B MIELNIK

Motion and form, report TRITA-TFY-81-4 (1981)
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3.3 THEORETICAL BIONIYSJC:'

3.3.1 Members of the group

Clas Blomberg docent
Otto Berg docent
Gunnar von Heijne TeknD (during the spring at

the Univ. of Michigan)
Olle Edholm TeknD
Olof Leimar civ ing (graduate student)
Lennart Nilsson " " "
Jan Johansson " " "
Thomas Larsson " " "
Marold Citrynell consulting

engineer

3.3.2 Research Projects during 1981

The groups basic aim is to work out and study theorie:
and models for the description oi biological processes
on a molecular level. In particular, we study mechanisms
involved in protein and nucleic acid biosynthesis, lo
decribe these processes, we use the methods of theoretical
physics, in particular the theory of irreversible
processes (Brownian motion). The theory of stochastic
processes forms an essential basis for much of the work,
and, in certain projects, we also study some basic
aspects of the stochastic description of chemical reactions.

Connections with other groups:
Our field of research is a frontier region between
traditional physics, chemistry, and biology. It is
essential for us to keep in close touch with other groups
in these fields, and in particular with experimental work.
Most of the members of the group have been involved in
this kind of collaboration during the past year.
Thus, C. Blomberg is collaborating with Fl. L'hrenberg and
G.C. Kurland at the Institute of Molecular Biology,
Uppsala, on problems of protein synthesis, o. Berg is
also working with M. Ehrenberg on en/.yme kinetics, and
is continuing the collaboration with prof, von Hippels
group at the Institute of Molecular Biology at the University
of Oregon on protein-DNA association. The work of 0.
Edholm is carried out in close contact with NMR groups
at the departments of Physical Chemistry at the Royal
Institute of Technology and at Stockholm University.
G. von Heijne worked with M. Savageau at the University
of Michigan during the spring, and L. Nilsson is taking
direct part in experimental work in K. Kiegler's lab
at Karolinska Institutet.
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A Accuracy_and_iree energ_y_cost in biosynthesis

(C Blomberg, in collaboration with
M Ehrenberg and C G Kurland, Uppsala)

We consider thermodynamic features of the processes
that lead to the synthesis ol proteins or DNA in
living cells. For instance, in protein synthesis,
for each place of a protein chain, a specific amino
acid shall be selected and put in its proper place.
The accuracy is quite high, considering the fact that
different amino acids, that compete for the same place,
are quite similar to each other. It is known that
Nature makes use of error correcting mechanisms that
enhance the accuracy and which need a certain free
energy drop (dissipation) to drive the process and
to perform a good discrimination. Our work is
primarily concerned with the relation between the
necessary free energy drop and accuracy.

We have earlier worked out a formalism to treat
a general reaction scheme and to optimize its
intrinsic parameters for obtaining results about the
most efficient selection processes and about the
necessary free energy drop lor a certain accuracy
level. During the last year, we have extended the
original study to account for more complex situations
(without making the formalism more complicated). We
also, within the same framework, have studied a
interesting mechanism for error correction, the
energy relay proposed by J J Hopfield. Our results
show, that although it is important from a conceptual
point of view, this mechanism does not seem to
provide any advantages for the free energy economy.
Two papers (1) and (2) are published in l'J81 on this
project, and two manuscripts (4), (5) describe the
generalizations just mentioned.

Also, a more global study of the cellular selection
and its free energy economy has been started where
these considerations are put in a wider context. We
then consider questions about which criteria determine
the general error level of the synthesis, how shall
accuracy levels of different, independent steps with
different intrinsic selection potential be chosen,
and how shall the selection of two mutually competing
molecules be performed in the best possible way.
We still use an energetic point of view and consider
the free energy cost per error free product, if each
product (e.g. a protein) with an error is considered
wasted.
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iiIL_iI £ _ _ _ _ j _ ^ j _ _ _ a_sso£i_at_i_on_

U> Berg)

Previous works in collaboration with P von Hippel and
R Winter (Oregon) in this project have now been published
(6,7) as well as some shorter reviews on similar topics
(8,9). The theoretical description of protein—!">NA
association has been extended in two directions: Together
with M Ehrenberg (Uppsala) we have derived the stationary-
state solutions to the coupled-dii fusion model particularly
suitable for short straight DNA cylinders CIO). An earlier
polymer-dynamics theory (Berg, 1079) for the Rrownian
rotion of internal DNA segment;; ha:; been applied together1

with the intrachain reaction theory of Wilemski and Kixman
(1974); it is concluded that the internal DNA motions can
give the dominant contribution to the overall association
rates (ID .

C Time_a_s_pecJts_o_f en̂ ymo_fu_nc_t_ipn_

(o llerg, in collaboration with M L'.hrenberg,
Uppsala)

This newly started project is directed towards the study
of the dynamics of enzyme function and to the study of
the relationships between speed of reaction, specificity
and free—energy expenditure. Work i r. in progress.

D £3truc:tural_dy_namic£3 £f_tRNA _iri_solut_ion

<L Nilsson together with R Rigler,
Karolinska Institutet)

ph° Glu
The studies of coded tRNA, using the tRNA -tRNA
complex as a model system, have been continued both
with small-angle X-ray scattering and spectroscopic
methods. The known atomic coordinates of tRNAPne have
been used as a starting point for the construction of
various dimer-models with different shapes. It was
found that the scattering properties of a model where
the tRNA arms are at a smaller angle than they are in
the crystal agrees with our experimental results.
The installation during the year of a picosecond dye
laser system has made it possible to use the naturally
fluorescent Y-base of tRNAPhe to monitor the effects
oi the coding interactions on the anticodon loop region
of the tRNA.

E Zrä.n£~I!leI!lb£aile_ t£c 'IlElo£ai iP.n_oi_ £rotein_s
(G von Heijne)

A general review (14), and two papers dealing with the
over-all amino acid composition of signal sequences and
membrane-spanning segments in proteins (15,16) have been
published during 1981. Moreover, a statistical study of
the distribution of hydrophobic residues over the different
positions in known signal sequences has shown that they
are preferentially located near the middle of the segment (17)
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(G von lleijne, M Savaqeau)

Different possible mode:.; oi UNA processing (splicing) have
been studied theoretically and systematically compared (18).
The results show that a parallel scheme, i.e. a scheme
where the different introns are attacked independently by
splicing-enzymes, is superior to a sequential process in
the sense that molecules can be processed with larger
number of introns, smaller losses of immature intermediates,
and shorter processing times. Moreover, published experimental
data are in good agreement with the parallel scheme.

in_euka_ry_otei>

(Th Larsson)

A model has been proposed, focusing on the transcription
step of protein synthesis. Nonhistone nucleic proteins
are supposed to control gene expression, and nucleosomes
are identified with the areas where regulation takes
place. The corresponding parts of mRNA must be eliminated,
which could be a reason for the occurrence of so-called
splicing.

H _Brownian_motion _in_inacrqmqlecules

(O Edholm, C Blomberg, J Johansson)

Here various aspects of rotation around internal bonds
in macromolecules are studied. Also attention is given
to the theory for spectroscopic techniques used to moni-
tor such motion.
The main area of interest has here been lipid bilayers
and the interpretation of nuclear magnetic resonance
(NMR) experiments upon them. Earlier work has been summa-
rized in O Edholms thesis ( 2Q) and in (21) . In the latter
publication a model for the torsional rotations around
carbon-carbon bonds in lipid bilayers is suggested. Only
concerted rotations around at least two bonds at a time
is allowed in the upper parts, while rotations around only
one bond at a time play a larger and larger part at the
end. This preserves a.structure with only kinks that is
gauche trans gauche^ conformations in the upper part.
The results are consistent with NMR-relaxation times in
the literature.

When describing simultaneous rotation around two bonds one
should realize that this is facilitated by simultaneous
rotations around several other bonds in the chain. This
leads to quite a complicated situation, which we describe
by a multivariable Smoluchowski equation. In the simplest
case, one would expect a generalization of Kramers' for-
mula for the passage over an energy saddlepoint in the
multivariable space. However the actual saddlepoint has
too little phase space to be relevant, and instead one
should consider a kind of "activation energy density",
i. e. the phase space connected with the highest energy
that is needed to pass along a pathway between the two
.states. Work along thevie lines is now summarized and a
manuscr ipt is in preparation.
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Activation energies in connection with NMR-relaxation
times from rotating molecular groups as e. g. methyl
groups has been considered in (19).

J Johansson has done an experimental examination work
using saturation transfer electron paramagnetic resonance
(ST-EPR) at the Department of Biophysics, University of
Stockholm. Theoretical work concerning ST- EPR has been
initiated.

I React.ion_and_di:f f_u£ion_in chenucal_SYsterns

(C Blomberg, O Edholm, O. Leimar)

Our interest in Brownian motion theory is maintained.
A study of the effect of a non Maxwellian initial velo-
city distribution upon diffusive behaviour is performed.
A manuscript is in preparation.

(H Citrynell)

These studies concern the electrical properties of
biological membranes in electrolyte solution. In the
body, myelinated nerves conduct nerve impulses at greater
velocities than nerves that are not protected by the
myelin insultaing sheathing. The presently accepted
explanation of myelinated nerve impuls conduction employs
the Frankenhauser-Huxley equations, which are an empirical
set of equations. An electrical transmission line theory
which avoids the use of empirical equations has been worked
out and is summarized in paper (22).

K

(II Citrynell)

Questions concerning the origin of life and molecular
evolution are studied through the use of mathematical
models which utilize systems of partial differential
equations to describe the reaction kinetics. This work
has led to the discovery of a new method for solving a
large system of simultaneous equations whose overall matrix
may be partitioned into submatrices having tridiagonal
structures (?3).

ii.yi.£. £ _ ^ j j j j ^ _ _ y _ _ _ _ ^ _ f r_om £qjji l_ibr\i_urn

(il Citrynell)

Two nonlinear oscillators, the passive iron wire oscillator
and the Teorell membrane oscillator are studied. The
firr.t one serves ar, an analogue to nerve impuls conduction
and to the pacemaker uction of the SA node of the heart.
The Teorell oscillator is used as an analogue to baro-
receptors, sensing blood pressure.
Additional work has been undertaken for the analysis of
enzyme-catalyzed reaction-kinetics. Paper (24) describes
a method to assist in solving thin kind of,differential
equations.
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3.3.3 Publications

1. C BLOMBERG, M EHRENBERG

Energy considerations for kinetic proofreading in
biosynthesis.
Journal of Theoretical Biology 88 (1981) G31-G70.

2 . C BLOMBERG, M EliRL'NBERG, C G KURLAND

Free energy driven error correction in macromolecular
biosynthesis. A theoretical approach.
Acta Chemica Scandinavica B 35 (1981) 223-224.

3. C BLOMBERG

Some properties of stochastic equations for coupled
chemical re-ictions tar from equilibrium.
Journal of .Statistical Physics 2: (?981) 73-109.

4. C BT.OMBEPC

Considerations of proofreadinq and energy relay mechani sms
in biosynthesis.
Manuscript 1981.

5. C BLOMBERG, M EMKENREKG

Free-energy dissipation in proofreading and energy relay
mechanisms of enzymatic selections.
Manuscript 1981.

6. 0 BERG, R WINTER, 1' von HIPPEL

Diffusion—driven mechanisms of protein translocation
on nucleic acids. I, Models and theory.
Biochemistry 20 (1981) in press.

7 . R W I N T E R , O I J E R G , I1 v o n I I I P P E L

Diffusion-driven mechanisms of protein translocation
on nucleic acids. 111. The E. Col i lac repressor -
operator interaction: kinetic measurements and
conclusions.
Biochemistry 20 (1981) in press.

8. 0 BERG, R WINTER, P von HIPPEL

How do genome-regulatory proteins locate their target
sites "i
Trends in Biochemical Sciences (1981) in p re s s .

9. P von HIPPfc-.L, D BEAR, R WINTER, O BERG

Molecular aspects of promoter function ran overview.
Proceedings of symposium on "Promoters: structure and
function", R.L. Rodriguez and M..i. Chamberlain (eds,).
Praeger Scientific Publishing Company (1901).
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10. O BERG, M EI

Association kinetics with coupled three- and one-
dimensional diffusion. Chain-length dependence of the
association rate to specific DNA sites.
Biophysical Chemistry (1982) in press.

11. 0 BERG

Diffusion-controlled protein - DNA association. The
influence from the segmental diffusion of DNA.
Manuscript (1981).

12. R RIEGLER, L N I LSSON , V.' W [NTEI'MEYER ,
U PACHMANN, H G ZACHAU

PheConformational states of yeast tRNA in the complex
with cognate and non-cognate synthetases.
Nucleic Acids Research 9 (1981) 1031-1044.

13. L NILSSON, R R1LGLER, I1 LAGGNER

Structural variability of tRNA: spall-angle scattering
of the yeast tRNA -E. Coli tRNA 2 dimer.
Submitted to Proceedings of the National Academy of
Sciences USA.

14. G von HEIJNE

Models for trans-membrane translocation of proteins.
Biochemical Society Symposia 46 (1981), 259-273.

15. G von HEIJNE

On the hydrophobic nature of signal sequences.
European Journal of Biochemistry 116 (1981) 419-422.

16. G von HEIJNE

Membrane proteins: the amino acid composition of membrane-
penetrating segments.
Europenan Journal of Biochemistry 120 (1981) 275-278.

17. G von HKIJNE

Siganl sequences are not uniformly hydrophobic.
Manuscript (1981).

18. G von HEIJNE, M SAVAGEAU

RNA splicing: advantages of parallel processing.
Manuscript (1981).

19. O EDHOLM, C BLOMBERG

Brownian motion description of activation energies from
NMR-relaxation times for rotating molecular groups.
Chemical Physics 56 (1981) 9.

20. O EDHOLM

Brownian motion dynamics of hydrocarbon chains in lipid
bilayers and some related problems in chemical physics.
Dissertation, Stockholm, May 19R1.
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21. O EDHOLM

Hydrocarbon chain dynamics in lipid bilayers.
Chemistry and Physics of Lipids 29 (1981) 213.

22. H CITRYNELL

Myelinated nerve conduction biophysical theory.
Report TRITA-TFY-81-7 (1981).

23. H CITRYNELL

A method for the solution of simultaneous equations.
Report TRITA-TFY-81-12 (1981).

24. H CITRYNELL

Integrating factors for differential equations.
Report TR1TA-TFY-81-18 (1981).
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3.4-5 THEORY OF METALS

Research in this field is mainly concentrated to two
areas, thermal and transport properties of solids,
and surface physics.

3.4 THERMAL AND TRANSPORT THEORY OF SOLIDS

3.4.1 Members of the group

Göran Grimvall, professor
Göran Malmström, docent^
Hans-Lennart Engquist, civ.ing., graduate student
Jonas Rosén, civ.ing., graduate student
Martin Söderberg, civ.ing., graduate student

1) From June 1981 at: Sandvik AB, Avd. EA/C
Fack, 811 37 Sandviken

3.4.2 Research during 1981

(G Grimvall, G Malmström, J Rosén)

Rosén har started on a major project aiming at
an understanding of the statistical fluctuations
in solid-solid phase transformations (e.g., bcc
to fee iron). The Dresent work considers mainly the
anharmonicity of lattice vibrations.

Grimvall has written a review of ab-initio phonon
dispersion calculations in simple metals.

Malmström, together with D J W Geldart, has been
working on the theory of the heat capacity of
nickel near the critical temperature.

B Iranskort_grogerties

(G Grimvall, G Malmström, H-L Engquist, M Söderberg)

Grimvall has collaborated with the department of
(experimental) solid state physics (R Fogelholm) in
a study of effective conductivities in two-phase
systems.
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Grimvall has collaborated with the department of
(experimental) physics at the Chalmers Institute
of Technology (T G Andersson and S H Norrman) in
a study of the resistance of inhomogeneous thin
metal films deposited on a glass substrate.

M Lidell has, in an undergraduate project, studied
thermal transport in rapidly heated spheres.
M Söderberg, in another undergraduate project,
reviewed extreme transport properties of materials.

Malmström has collaborated with the department of
(experimental) solid state physics in a study of
the critical behaviour of the electrical resistivity
of pure nickel. Malmström has also been working
together with D J W Geldart, Orsay, on related
problems.

Engquist has studied the effect of
electron-dislocation scattering on the low tempera-
ture resistivity of simple metals.

(H-L Engquist)

In connection with a recent debate on the physical
basis of the Landauer formula for the electrical
resistance, basic transport problems in disordered
systems have been investigated. The correctness of
the Landauer formula from an experimental point of
view was shown in collaboration with P W Anderson at
Princeton University. The main effort now is at
understanding the mechanisms for 1/f-noise and the
linear magnetoresistance at high magnetic fields in
materials such as potassium. The absence of explanations
for these basic transport phenomena indicates that
essential features of a transport theory for condensed
matter systems are still missing.
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3.4.3 Publications

1. G GRIMVALL

The Electron-phonon interaccion in metals (a book)•
North-Holland, Amsterdam, 1981

2. G GRIMVALL

Lattice vibrations in metals; to be published in the
proceedings of the CECAM workshop "Ab-initio calcula-
tion of phonon spectra", in Physics of Solids and
Liquids.

3. G GRIMVALL, T G ANDERSSON and S H NORRMAN

The electrical conductivity of non-homogeneous thin
films, submitted to Phys. Rev. B

4. G GRIMVALL and J ROSÉN

A method to detect heat capacity errors, applied to
calcium. Submitted to Int. J. Thermophys. Prop.

5. R FOGELHOLM, ö. RAPP and G GRIMVALL

Electrical resistivity of indium: Deviation from
linearity at high temperatures, Phys. Rev. B 23,
3845-3851 (1981)

6. M LIDELL and G GRIMVALL

Thermal conduction and the Blacksmith's paradox,
to appear i Europ. J. Phys.

7. K MOTAKABBIR and G GRIMVALL

Thermal conductivity minimum of metals, Phys. Rev.
B 2J3, 523-526 (1981).

8. M. SÖDERBERG and G GRIMVALL

Which materials are the best electrical and thermal
conductors? Submitted to Europ. J. Phys.

9. M SÖDERBERG

A study of materials with high electrical or thermal
conductivity, TRITA-TFY-81- 1 7
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10. G MALMSTRÖM and D J W GELDART

Theory of spin fluctuation resistivity below the
critical point. Submitted to J. Phys. C

11. D J W GELDART and G MALMSTRÖM

Specific heat of nickel in the critical region.To
be submitted to J Phys. C

12. O KRLLBÄCK, S HUMBLE and G MALMSTRÖM

Critical parameters from electrical resistance of nickel.
Phys. Rev. B, in press.

13. H-L ENGQUIST

Sample dependence of the electron-phonon resistivity in
simple metals at low temperatures. To appear in Phys.
Rev. B.

14. H-L ENGQUIST and P W ANDERSON

Definition and measurement of the electrical and thermal
resistances. Phys. Rev. B 24, 1151-1154 (1981)
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3.5 SURFACE PHYSICS

3.5.1 Members of the group

John Rundgren, docent
Göran Malmström, docent
Peter Westrin, FK, graduate student
Jesper Neve, FK, graduate student

3.5.2 Research projects during 1981

We study the surfaces of metals. In particular, we use Low-Energy
Electron Diffraction (LEED) for determining the crystaline
structure of monatomic layers adsorbed on metals. The knowledge of
surface structure is important for the theoretical understanding of
catalysis, corrosion and microelectronics.

Our group has an extensive collaboration with scientists and
research groups in Sweden and abroad:

- J Philip, Mathematics Department, KTH, on restoration of spectra
and metric distances between spectra.

- L Walldén et al, Chalmers Institute of Technology, Göteborg,
who delivered measured LEED spectra for clean copper, cesium
adsorbed on copper and for sodium grown epitaxially on copper.

- A Rosén, Chalmers Institute of Technology, Göteborg, who
supplies computer programs for the discrete variation method.

- A Flodström et al, Linköping Institute of Technology, who
delivered measured LEED spectra for clean aluminium and for oxygen
on aluminium.

- R Baudoing et al, Laboratoire de Spectrométrie Physique,
1'Université Scientifique et Médicale, Grenoble, France. The
collaboration is supported by CNRS (France) and NFR (Sweden), and
is directed towards Rydberg resonances and metric distances between
LEED curves.

- D T Pierce et al, National Bureau of Standards, USA, on spin
polarised Rydberg resonances.

A Structure of_adsorl>ed överlagers

(P Westrin, J Neve, J Rundgren)

LEED serves surface physics and chemistry as a tool for
investigating the composition of adsorbed overlayers on crystal
surfaces.
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The surface structure of oxygen on aluminum, Al(111)p(1x1)0, has
raised great interest in many surface physics labs in the world,
and a SEXAFS measurement (an X-ray method) is now available in
addition to the LEED measurement. We have recalculated our earlier
LEED investigation to see if an agreement between LEED and SEXAFS
can be obtained (Ref. 4, collaboration with A Flodström et al).

We have now been able to determine the structure of cesium on
copper, Cu(111)p(2x2)Cs. The cesium atoms are in fact adsorbed in
on-top position on the copper atoms, which indicates that a
covalent bond connects cesium and copper. This is the first time an
on-toj adsorbtion and a covalent-like bonding between an overlayer
and a crystal surface is reported. This structure determination
initiated our work on metric distances between LEED curves (Refs.
6-8, collaboration with L Walldén et al).

The structure of sodium grown epitaxially on copper(111) is being
investigated. The problem is to find out whether the substrate
forces the sodium to crystallise in a closepacked (fee or hep)
structure instead of in its natural bec structure (Ref. 9,
collaboration with L Walldén et al).

The quality of the structure determinations by LEED depends very
much on the scattering potential calculated for the ion cores
occuring in the structure. We simulate the surface and the
adsorbate by a conveniently chosen cluster, the potential of which
we calculate by means of the discrete variation method. Afterwards
an excited state potential is found by the Hedin-Lundqvist method.
Our scheme for the generation of LEED potentials have proved
succesful in the cases Aid 11), Al(111)p(1x1)0, Cu(111) and
Cu(111)p(2x2)Cs (Refs. 4-8, collaboration with A Rosén).

B Me£ric_disj;ances_between_s£e£tra

(J Rundgren, J Philip, P Westrin)

The comparison of experimental and theoretical LEED spectra has to
be computer-aided for reasons of objectivity and speed. To improve
the existing heuristic schemes for the comparison of curves, we
have invented a new method based on topology, called metric
distances between spectra.

The metric distances are now used regularly in our structure
derminations. A set of computer routines automatically draws
contour plots of the metric distances as functions of the
parameters of the structural model. In each case the minimum point
in the field of contours indicates the best choice of parameters
(Refs 2,3,6-9, collaboration with J Philip).
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It is a methodological problem to establish whether the metric
distances are applicable to all types and combinations of beam
spectra that can occur in a LEED investigation. The surface physics
group of Grenoble is presently testing the metr-ic distances on
their large data bases. The plan is that we and they together shall
publish a versatile program package for the comparison of spectra.
We hone that the method of metric distances shall be competitive
internationally and be able to replace the present heuristic
reliability factors used in LEED (collaboration with R Baudoing
et al).

C Ry<Jber£ res»onances_in LEED

(J Rundgren, G Malmström)

Rydberg resonances in LEED attract considerable attention. There is
a hope in some surface physics labs that the experiments on Rydberg
resonances shall develop into a new surface spcctroscopy. High-
resolution LEED experiments are now published in which several
resonance fringes are visible.

In 1980 workers at the NBS were able to observe the influence of
the electron spin on the Rydberg resonaces. We solved the Pauli
equation for the spin polarised LEED (PLEED) in a manner that is
asymptotically exact for energies close to the resonance threshold.
We conclude that several types of spin polarised Rydberg resonaces
exist. We expect that our classification of the Rydberg resonances
will lead to mtve PLEED work on the surfaces of heavy elements
(Ref. 1, collaboration with D T Pierce et al and with R Baudoing
et al).

3.5.3 P_ublicatipns

1. G MALMSTRÖM and J RUNDGREN

Rydberg resonances in spin polarised LEED, Journal of Physics
C _14 (1981) M937-49.

2. J PHILIP and J RUNDGREN

Metric distances between LEED spectra, Proc. Conf. Determination of
Surface Structure by LEED, Yorktown Heights 1980 (New York:
Plenum), in print.

3. J PHILIP and J RUNDGREN

Restoration of LEED spectra, Proc. Conf. Determination of Surface
Structure by LEED, Yorktown Heights 1980 (New York: Plenum), in
print.

4. J NEVE, J RUNDGREN and P WESTRIN

A cluster and DVM approach to the generation of LEED potentials.
Application to Aid 11) and Al(111)p(1x1)0, Journal of Physics C,
submitted.
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5. A FÄLDT, J NEVE and L WALLDEN

Optical absorbtion of 0-1 eV photons by cesium, Solid State
Communications, submitted.

6. S A LINDGREN, L WALLDEN, J RUNDGREN and P WESTRIN

LEED by Cu(111): Surface relaxation from metric distance analysis.
The sample current at very low energy. In preparation.

7. S A LINDGREN, L WALLDEN, J NEVE, J RUNDGREN and
P WESTRIN

The structure of Cu(111)p(2x2)Cs determined by LEED, in
preparation.

8. J NEVE and P WESTRIN

On the calculation of scattering potentials in LEED, in
preparation.

9. L WALLDEN and P WESTRIN

Investigation of closepacked sodium (111) by LEED, in preparation.
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4. GRADUATE TEACHING

4.1 Graduate students

The following table shows the number of graduate
students in the different groups at the Department
of Theoretical Physics on December 31, 1981.

Theoretical nuclear physics
Particle physics, field theory and
mathematical physics
Statistical physics, molecular biology
and polymer physics
Theory of materials
Surface science

Total

3

7

5
3
2

20

4.2 Awarded degrees

Olle Edholm 1981-05-15
Thesis: Brownian dynamics of hydrocarbon chains in lipid
bilayers and some related problems in chemical physics.
.Examiner: Professor H. J. C. Berendsen, Groningen.

Lars Bergström 1981-05-27
Thesis: Aspects of bound states in hadron physics.
Examiner: Professor Dieter Flamm, Wien.

4.3 Graduate courses

Course

Advanced quantum mechanics I (54h)
Advanced quantum mechanics II (24h)
Foundations of statistical
mechanics (16h)
Special relativity (30h)
Theoretical nuclear physics (36h)
Particle physics (36h)
Solid state theory (36h)

Theory of conformations of
macromolecules (24h)

Lecturer

B Nagel
P 0 Olsson

G Lindblad
T Eriksson
J Blomqvist
H Snellman
G Grimvall,
J Rundgren

C Blomberg
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5. SEMINARS

G Wendin
Gothenburg

B Nagel
Stockholm

G Grimvall
Stockholm

B Nagel
Stockholm

C Blomberg
Stockholm

A Erzan
Istanbul

J Rundgren
Stockholm

V Protopopescu
Bucarest

J W Geldart
Halifax

N-I Franzén
Linköping

H-L Engquist
Stockholm

0 Edholm
Stockholm

H Berendsen
Groningen

C G Kuper
Haifa

D Flamm
Vienna

Overview of many-electron effects
in photoelectron spectra of molecules
and adsorbates
January 9

The gauge-concept in modern physics
January ?0

A remarkable result from vector-analysis
February 3

Kiberbundler in physics
February 17

Brownian motion and passage over
potential barriers
March 3

Recent developments in critical
phenomena: random systems
March 17

Physics is theory, experiment and
data—compari .son
April A

Macroscopic behaviour of a charged
Bolzmann gas
April 24

Phase transitions in real ferromagnets
April 24

Spin susceptibility in a disordered
ferromagnet. Applications to phosphorous-
doped silicon
April 28

New methods in localizational and
quantum transport theory
April 29

Carbon-chain dynamics in biomembranes
May 5

Biophysical aspects of molecular
dynamics
May 14

Ferromagnetic superconductors
May 25

Ludwig Dolcmann and his influence on
science
May 26
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A Rosengren Surface heat of segregation from
Stockholm surface-core level binding energy shifts

June 10

M Flato Deformation view of physical theories
Dijon June 14

S Torvén Modified Korteweg-de Vries equation
Stockholm for propagating double layers in plasmas

October ?8

S Anderssen Electrical conductivity modelling
Canberra November 16,17

P Cvitanovic Chaos in deterministic systems
Copenhagen November 16

M Jändel The di-quark deutron
Stockholm December 16

A series of journal-club seminars has been started
during the fall.
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6. VISITS TO CONFERENCES AND OTHER INSTITUTES,
OFFICIAL COMMISSIONS ETC DURING 1981

L BERGSTRÖM

is Fellow at the Theoretical Physics Division, CERN,
Geneva since September

participated in "International Workshop on YY Inter-
actions", Paris, April 6-9

participated in "EPS International Conference in High
Energy Physics", Lisbon, July 9-15

C BLOMBERG

participated in a jymposium on "Information processes
in gene expression" in Manchester, January 33 - 1G.

participated in the "VJI International Biophysics
congress" in Mexico City, August ?3 - 28.

participated in the EMBo workshop on accuracy
in Grignon, France, September 1 - t,.

0 EDHOLM

visited the Department of Physical Chemistry, University
of Groningen, april 7-11

B EK

participated in "Vlth international conference on mathe-
matical physics", West Berlin, August 1 1 - 2 0

participated in "Brasov international summer school on
gauge theories,fundamental interactions and rigorous
results", Poiana Brasov, Romania, August 25 - September 7.

H-L ENGQUIST

was a visiting research fellow at the Department of Physics,
Princeton University, USA until May 17.

visited Bell Laboratories, Murray Hill, N.J., USA, May 18-
August 12.

S FREDRIKSSON

was member of the Board of the Swedish Physical Society,
Division of Elementary Particle Physics

participated with an invited talk in "4th Nordic Meeting
on Intermediate and Hiqh Energy Nuclear Physics", Geilo
Norway, January 5-9
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visited Physics Department, Lawrence Berkeley Laboratory,
Berkeley, California, May 17-24

participated with an invited talk in "5th High Energy
Heavy Ion Study", Berkeley, California, May 18-22

visited the Institute of Theoretical Science, University
of Oregon, Eugene, Oregon, May 25 - June 6, and gave a
talk there

visited the Department of Physics, University of Neb-
raska, Lincoln, Nebraska, June 7-15

participated in "EPS International Conference in High
Energy Physics", Lisbon, July 9-15

participated with an invited talk in "VI International
SemiÄar on High Energy Physics Problems", Dubna, USSR,
September 15-19

arranged and gave a talk in "Discussion Meeting in
Particle Physics", Stockholm, November 25-26

G GRIMVALL

participated in the CECAM workshop on ab-initio calcula-
tions of phonon spectra, Antwerpen, June 4-5 1981, and
gave an invited talk

participated in the International Conference on Electron
Transport in Metals, Ottawa, August 13-15 1981, and gave
two contributed papers

participated in the XVI International Conference on Low
Temperature Physics, Los Angeles, August 19-25 1981

participated in the International Conference on Phonon
Physics, Bloomington, August 31 - September 3 1981, and
served on the International Advisory Board

visited the State University of New York at Stony Brook
(SUNY), July 27 - August 12 1981

visited CINDAS (Purdue Univ) August 27-29 1981

visited Exploratorium, San Fransisco, August 17-18 1981

visited Bell Laboratories, Murray Hill, August 12 1981

has given seminars at
SUNY, August 4 1981
Brookhaven National Laboratories, August 10 1981
Purdue University, August 28 1981
NORDITA, November 25 1981
DTH Lyngby, November 26 1981

has been a member of the Swedish Natural Science Research
Council Comittee on Publication
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G von HEIJNE

was at the Department of Microbiology and Immunology,
the University of Michigan Medical School, Ann Arbor,
during the first half of 1981

attended the EMBO Meeting on Pattern Analysis in Nucleic
Acid and Protein Sequences, Saint-Agnan, France, October
27-30.

M HERZOG

participated in "XIV Masurian Summer School on Nuclear
Physics", Mikolajki, Poland, August 31 - September 12.

G HULTH

participated in "SLAC Summer Institute on Particle
Physics", Stanford, California, July 27 - August 7

participated in "Nordita Summer Course in High
Energy Physics", Yngsjö, Skåne, August 17 - August 22

participated in "Discussion Meeting in Particle
Physics", Stockholm, in November

L HULTHÉN

was Editor of Physica Scripta

member of the Board of KGI (Kiruna Geophysical Institute)

M JÄNDEL

was Summer Student at CERN, Geneva, from June 29 to
August 27

participated with a talk in "Discussion Meeting in
Particle Physics", Stockholm, November 25-26

T I LARSSON

participated in "NORDITA Summer Course in High Energy
Physics", Yngsjö, Sweden, August 16-23

participated with a talk in "Discussion Meeting in
Particle Physics", Stockholm, November 25-26

C MALMSTRÖM

visited Paris-Sud, Orsay, March 16-20 1981
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B NAGEL

participated in 1981 Sanibel Symposia in Quantum Physics
March 2-14 in Florida, acting as chairman in one of the
sessions of the part on Large-Order Perturbation Theory;

visited the Quantum Theory Project group of the University
of Florida in Gainesville, March 15 to end of April;

visited Professor M Plato's group in Paris and Dijon during
one week in May and one week in July;

participated in "International Conference on High Energy
Physics" in Lissabon July 9-15;

participated in "International Conference in Mathematical
Physics" in Berlin August 11-16;

participated in Nobel Symposium "Science, Technology and
Society in the Time of Alfred Nobel" in Karlskoga, August
17-22, presenting a contribution with the title "The
Discussion of the Nobel Prize for Max Planck";

was coeditor, with Håkan Snellman, of the proceedings of
the symposium "Perspectives in Modern Field Theories" in
September 1980. The proceedings appeared as the November
1981 issue of Physica Scripta;

was Secretary of the Nobel Committe for Physics.

J NEVE

gave a talk at The Institute of Theoretical Physics, Stockholm
University, Mars 17, on the optical properties of cesium.

visited Physics Department, Norwegian Institute of Technology,
Trondheim, March 31-April 2, gave a talk on the calculation of band
structures by the LMTO method.

gave a talk at The Institute of Theoretical Physics, Stockholm
University, November 24, on electron scattering potentials.

L NILSSON

was Secretary of the Swedish Biophysical Society

v i s i t ed W Wintermeyer's group a t the University of Munich
during two weeks in May

par t ic ipated in the VII IUPAB-III PAABS conference in
Mexico City, August 23-28

par t ic ipated in the Meeting of the Swedish Biochemical
Society in Stockholm, November 27th

J ROSÉN

participated in the Nordic Solid State Physics Conference,
Copenhagen, August 10-12 1981.
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J RUNDGREN

visited Laboratoire de Spectrométrie Physique, 1'Université
Scientifique et Médicale, Grenoble, France, February 7-15, June
22-July 3 and November 8-21. The visits were a part of the
Franco-Swedish research collaboration supported by CNRS and NFR.

visited Physics Department, Norwegian Institute of Technology,
Trondheim, March 31-April 2, gave a talk on Rydberg resonances.

gave a talk at Fhysics Department, Uppsala, May 13, on metric
distances.

was examiner of a thesis at Lyon, France, June 24: le grade de
docteur d'etat es-sciences, 1'Institut National des Sciences
Appliquées et 1'Université Claude Bernard Lyon I: these
presentee par Jean Claude Le Bosse.

was examiner of a thesis at Grenoble, France, November 10: le grade
de docteur d'etat es-scienees, 1'Université Sctentifique et
Médicale: these presentee par Yves Gauthier.

L RYDSTRÖM

participated in "XIV Masurian Summer School on Nuclear
Physics", Mikolajki, Poland, August 31 - September 12.

H SNELLMAN

visited the Research Institute for Atomic Physics one day
in January and gave a talk.

Participated in the International Workshop on Yy-interactions
in Paris, April 6-9.

Visited Copenhagen an participated in lecture series on
"Particle physics and the early universe", May 19-22.

Participated with a talk in "Discussion Meeting in Particle
Physics", Stockholm, in November.

Was co-editor, together with Bengt Nagel, of the proceedings
from the symposium "Perspectives in Modern Field Theories",
published in Physica Scripta, November 1981.

P WESTRIN

gave a talk at The Institute of Theoretical Physics, Stockholm
University, April 7, on the LEED investigation of Al(111)p(1x1)0.

participated in the 4th European Conference on Surface Science,
Mönster, West Germany, September 14-16.


