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Dynamical group approach to certain anhérTénxc
Oscillator and perturbed Coulomb potentials.

H. DE MEYER, State University of Chent, Belgium.

On account of the S0(2,1) dynamical group foit—
malism combined with algebraic peFturbacxon;jL
ory very high accuracy upproxxma;xonsfatetiain
tained for the bound state energles Oof Cer ¢
one dimensional Schrddinger pr?blems. A fLFT '
potential which is considered in more dEEﬂl is
the anharmonic oscillator potential V(x) :
xloAxZ/(logx-) where A and g are real parame b
ters. Next, the method is applied to tpele3?0)=
nential cosine screened Coulomb potentia dr
-exp(=Ar)cos(ur)/r with A and M Posxt;vih:nse_
real. In the latter case truncacion o ;
ries development of the potential 1n powers o

A can be easily avoided.

rs
Algebraic Foundation for the Tr““i;u’:z:gna
J.P. Oraayer and Yorck Leschber'.o(3 Tolp
State University. The SU(3)-S e
structure that is found in rs\nomend i
theories of nuclear rotational p e] T
shown to embodynint_a vergf nat;:;‘: e
raic real ization e
g:)gzti’fically, there exists a slimpleiad:a;r)‘!; ¢
mapping between the rotor harnnltor;ut Bl
fourth-order SU(3)-SO(3) integr y

interaction.
2,8124C12 - all+pXgrcX, : M
HROT = AllfBlz+CI3 aL™+b 3 4 su3 th
Under the mapping invariants ov:rf 1nt2
collective model are carried gebraic
Casimir invariants of the YT
theory. And as for the rotor, €19

of the integrity basis interaction beelong‘g?
symmetry classes of the Viererg:??gmce,to
The theory gives physical sign T
operators first introduced by Rac Tt
attempt to provide a caponical re]som
the SU(3)+S0(3) multiplicity problem.

Al

Theorem on the Schwinger representations
and its Application to the Algebraic Ham-
i11tonian for Diatomic Molecules. Shoon K.
KIM, Temple University. A general tran-
formation theory is developed for the
boson creation and annihilation operators
under Schwinger representation of a trans-
formation group'. Construction of scalar
invariants under the orthogonal group is
discussed. The theory is then applied to
the Schwinger repesentation of the U(4)
group to construct the complete algebraic
Hamiltonian for a diatomic molecule in the
vibron model. The resulting expansion for
the rotationally invariant Hamiltonian is
equivalent to that derived based on the
spherical tensors formalism; the latter is
available only up to the two body interac-
tions and hence does not account for vib-
ration-rotation coupling. The present
result describes all the interactions
completely. Application to H, molecules
are described. 1. S.K. KIM, T.L. cooper
and R.D. Levine, Chemical Physics, 1, 106
(1986).

A4

Classification of symmetry preserving cubic in-
teractions in the Interacting Boson Model.

H. DE MEYER, State University of Ghent, Belgium.
For each of the dynamical symmetry limits of the
nuclear interacting boson model, i.e. the UIESHE
0(6) and SU(3) limits, we establish a complete
set of 0(3) scalars which are of third degree in
the symmetry group generators and which are
functionally independent in the physical boson
state basis. [t is furthermore investigated how
an arbitrary three-boson interaction decomposus
into symmetry conserving cubic terms. In parti-
cular, we indicate the symmetry contents of the
cubic interactions which induce a stable tri-
axial shape of the nucleus.
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Symmetry conserving higher-order interaction terms in the
1BA model : the O(b) limit. G. VANDEN BERGHE, Rijksuni=

Vorsiteit Cent (Belgium). Explicit matrix elements are
found for the generators of the group S0(6) in an arbi-
trary totally symmetric irreducible representation, using
the physical principal SO(3) subgroup in the chain S0(6)
250(5)250(3) . The internal one missing label problem is
solved through the definition of intrinsic states which
are associated to the SU(2)*SU(2) subgroup in the chain
$0(6)2S0(5)ISU(2)#SU(2) and out of which is projected a
complete set of states in the physical basis by integra=
tions over the physical rotation group manifold. The ma=
trix elements of the SO(6) generators in the SU(2)%SU(2)
basis are themselves obtained by the intermediate use of
an SU(2)xSU(2)%U(1) basis, the latter group being a sub-
group of SO(6) but not of S0(5). It is shown that these
obtained reduced matrix elements can be used to calculate
closed analytical forms for the eigenvalues of the third=
order SO(3) scalar operators which can play a role in the
description of the 0(6) limit of the IBA model. A compari=
son with experimental data will be given.

AT

Dynamical Symmetries for (da-0dd

Nuclei. A. B. Balantgkin,
University of Wisconsin, Hudxsqn.
Recent work for developing

and

dynamical symmetries

supersymmetries applicable to
odd-odd nuclei is reviewed. In
particular, several approches~are
contrasted and their predictions
are compared with experimontal
results.

A
Fn

ey

The U(6,1) Model of Pairing and Quadrupole

Collectivity. G. ROSENSTEEL, Tulane Uni-
versity. A major objective of the alge-

braic approach to nuclear structure phys=
ics is to achieve a unified theory of the
two principal competing aspects of the
nuclear mean field: nucleon pairing and
quadrupole collectivity. The interacting
boson model of Arima and Iachello bascd
upon the compact unitary group U(6) is a
model of pairing which has been applied
successfully to a wide range of nuclei.
However, this tractable model is sustained
at the expense of an effective quadrupole
transition operator with a substantial
effective charge. In order to achieve the
requisite experimentally observed quadru-
pole collectivity, U(6) must be supple-
mented with noncompact generators associ-
ated with the giant quadrupole resonance.
The noncompact group U(6,1) is the minimal
extension of IBM which meets this physi-
cally imposed criterion. The discrete
series of U(6,1) and its application to
deformed nuclei i{s reviewed in this talk.

A8

08_Esxm12n_MeQsl_ef_gellgs;izs_ﬂgsign.
J. N. GINOCCHIO, Los Alamos Na boratory. The

S0, model of nuclear collective motion™ has been shown
to be in direct,correspondence to the Interacting Boson
Model of nuclei® for nuclei which are not axial rotors.
This model has also been,incorporated into the Fermion
Dynamical Symmetry Model~ which indicates that the SO
model may be applicable to the nuclei (Te, Xe, Ba, Ce?
etc.) in which both valence neutrons and protons are
filling the 50-82 major shell. Since both neutrons and
protons are filling the same major shell, care must be
taken to make sure that the shell model states have good
isospin, a feature which is generally ignored for
collective models of these nuclei. We show that we can
introduce isospin simply. The ensuing group structure
is shown to bervery rich. Both pairing and two types of
quadrupole interaction are included, one of wTiEh
corresponds to the usual SO, y-unstable rotor ' ’3.
discuss the types of nuclear spectra and transition

rates implied by including the isospin d
Thitha 308 mode{, g spin degree of freedom

Ve

‘1

Y N. Ginocchio, Ann. of Phys. 126, 234 (1980).

A. Arima and F. Iachello, Ann. of Phys. 123, 436
(1979).

C. L. Wu, D. H. Feng, X. G. Chen, J. Q. Chen, M. W
Guidry, Phys. Lectt. 168B, 313 (1986).



Group Theoretical Applications of Generalized

Bose Operators: Fractional Boson Squeezed

States for SU(2) and sSuU(l,1), J. KATRIEL,
Technion, Haifa, M. RASETTI, Politecnico di

Torino, A. I. SOLOMON, The Open University,
U.K.. Generalized bose operators are integral
powers of boson operators, multiplied by
appropriate functions of the number operator so
as to satisfy boson commutation relations. The
canonical transformations defining the genera-
lized bose operators in terms of the boson
operators are shown to form an Abelian group.
They ‘are used to introduce generalized k-boson
Holstein-Primakoff realizations of SU(2) and
SU(l,l) as well as generalized k“-boson posi-
tion-momentum dynamical variables. The SU(2)
and su(l,1) coherent states constructed in
terms of the k=boson realizations are shown to
be squeezed with respect to the k“=-boson dyna-
mical variables. The results depend only on
the fractional boson index r = k“/k .

83 Representation of the (Generators of

Sp(6,R) In a Monomial Basis AssocC1lu-
ted with a Given Irrep of.this Group.
M. MOSITINSKY, Instituto de Fisica,
UNAM, México, D.F. The determination
of the matrix elements for the gener-
ators of a Lie algebra, with respect
to the states that are a busis for a
given irrep of the corresponding group,
is one of the fundamental problems of
representation theory. One of the
best known examples in this field is
the representation in closed form of
the generators of the unitary and or
thogonal Lie algebras achieved by fel-
fand and Zetlin. A similar result
was not available for the non-compact
real symplectic algebras. In the
present paper we show that, for i-
rreps in the positive discrete series,
a representation in closed form can
be achieved by applying the gener-
ators of the symplectic Lie algebras
to.monomiul expressions in the weight
raising generators acting on the lo-
west weight state, where the latter
is characterized by the irrep. We
shall present the results for the
case of sp(6,R) as well their appli-
cations to the symplectic model of
the nucleus.

Su(l,1) Coherent States and Squeezed Light
Interacting with an Anharmonic Oscillator
Christopher C. Gerry St. Ponmaventure
University. We consider a solvable model
of a nonabsorbing nonlinear medium as an
anharmonic oscillator interacting with
squeezed light described as an su(1,1)
coherent state. We find that the squeez-=
ing is eventually revoked and further-
more the greater the initial squeezing,
the more rapidly the squeezing is
revoked.

B4

sU(n) Representation Theory in Terms of
Pseudo-Unitary Groups. C. QUESNE, Universi-
té Libre de Bruxelles. The complementarity
relation between U(n) and U(p,q) within
some positive-discrete series irreps [¢] of
a larger U(pn,qgn) group is reviewed. It 1s
used to reformulate in terms of a U(l,l)
group the S0(6,2) model of SU(3), proposed
by Biedenharn and Flath, and by Bracken

and MacGibbon, and to outline the genera-
lization of the latter to a family of n-2
models of SU(n), for n ); 3, respectively
associated with U(n=-2,1), U(n=1,2),...,

and U(l,n-2)groups. In addition, the

chain U(p,q)D> U(p) x U(g) is employed to
solve the state labelling problem arising
in the reduction of the direct product of p
positive-row with q negative-row U(n)
irreps. The resulting soluticn directly
reflects the operation of King's branching
rule for U(n) x U(n)>U(n), and is also
quite useful for practical purposes.
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Voo prspectiee o the (i) Waguer Bacab cali alu
ROLE BEANC, KT HECHT Uniecrsaty of Michwan
Kecent developments in the theory ol group and tensor repe
tesentations s enabled us to shed anew light on the U (n)
W u.'lu-l'-“.u.lll calculus, |.“i||g Do Rowe's colierent state
theory, it s demonstrated that the construction of and the
Laddering within bases for the unitary gronp is extremely
stnples thanks to the Gel'fand multipliciey-tree decomposi-
tone s toies tull extent the principle of complenien-
tanity for boson space representations, the above colierent
state theory, and the tecent vealization that o <t gronp
theoretical meammng can be assigned to the Biedenliam-
Louck U (n) tensor aperator patterns, we lave rederved ma
straightforward Lishion the vadues of the clementary Wigner
cocthoents for the wmtarss groups. The explion strncture

ot the elementary Wigner coethcients a= given and <hown 1o

Conat=t ol the procduce of o U(n 1) Racali coclhicient times
sotmedimensinal and vector colierent state theory nornial-
peatien Lcteas bl subecomponent s calonlated on s
ewie s aleo shewon that one teamework allows the come

prtaticn ol STL2) Wagner coetheients i a closed form
which explicith reveals the 72 Regpe symmetries (Regpe

1958) hnown toapply o these coellicients,

an Coherent States for
Orthosymplectic Supergroups A B
Balantekin, University af
Wisconsin, Madison, an:l H.
Schmitt, University of Avriiona,
Tucson. Although the
representation theory of
supergroups have recently been
studied in some detail, little

attention has been paid to the
coherent states tfor SUpEeryroups

In this Cunirabution, coharent
states assocliated with the
superalgebras Osp(1/2) and U.pi2/72)
for both compact and non-.ompact
€Cases are worked out

B&

Symmetries of Some llvperyeometric Serics,
W. A. BEYER, L. C. BIEDENHARN, J. D. LOUCK,
AND P. R. STELIN, Los Alumos National Labor-
atory. The occurrence of generalized hyper-
geometric series in Wigner-Clebsch-Gordan
and Racah coefficients, as well as in many
other physical problems, is well-known.
Hence, properties of these series can have
significant physical implications. The
transformation groups in the parameter
space of the ,F, and AF series of unit
argument are given for goth two- and three-
term relations. Identities of Thomae and
Bailey are key results for extending the
group of the parameter space beyond the
trivial permutations of numerator and of
denominator parameters. The Biedenharn-
Elliott identity for Racah coefficients

is discussed from the viewpoint of the F3
terminating Saalschiitzian series and its
symmetries.

B8

On principal subalgebras of Lie §uper§1gebras and unmeda-
lity. J. VAN DER JEUGT, State Unlversxtv.of Ghent. It 1is
well known that the existence of a princxpel s1(2) subal-
gebra for every simple Lie algebr§ gives rise to Fhe *
proof of the unimodality of some important parcxtxonlpo
lynomials, such as the Gaussian polynomials [R. Stanley,
in Lecture Notes in Pure and Appl. Math. 57, 1980,_127-
136] . The analogue of sl(2) for Lie superalgebras L§f
osp(l,2), a five-dimensional su?eralgebré. We c}as§1 {
all simple Lie superalgebras which contain a'prxnc%pa
five-dimensional osp(l,2) subalgebra.'In Kac'notation,
this classification consists of the Lie superalgebras '
A(n+l,n), B(n,n), B(n-1,n), D(n*l,n), D(n,n) and D(Z,A,a).
Using the existence of such a prxnC}pa} subalgebra, t 2
unimodality of the principally specxa}xzed characger of a
typical finite dimensional highest weight module is de;
rived. This gives rise to some very remarkable unimoda

partition polynomials.

Bg Representations of Lie Superalgabra G (3) , A

Sciarrino. Dipartimente di Fisica

and P. Sorba,

LAPP. A method to build up explicitly the content
of SU(2) xG, irreducible representations for

typical and atypical

representations

of the

exceptional Lie superalgabra G(3) is presented.
Young supertableaux are introduced to describe

representations of G(3).



C1

nerally Coverjent Quentum Field Theory ond Scaling
Limits.  Klaus Fredenhagen and Rudolf Haag,
Universitet Hemburg, The formulation of o generally
covariant guentum field theory fis described. It
demands the elimination of global features ond @
cheracterization of the theory in terms of the allowed
terms of families of states. A simple application is
the computation of counting retes of accelerated
idealized detectors. As a first orientation we discuss
here the consequences of the assumption thot the
siates have a short distence scaling limit. The
scaling limit ot a point gives o reduction of the
theory to tangent space. It contains kinematical
informetion but not the full dynamical lews. The
reduced theory will, under rother general conditions,
be invariant under translations and under a proper
subgroup of the linear transformations in tangent
space. One interesting possibility is that it is
inveriont under SLR(4). Then the macroscopic metric
must evolve as a cooperative effect in finite size
regions. The other notural possibility is that each
femily (coherent folium) of states defines ©
microscopic metric by the scaling limit and the
tengent spoce theory reduces to o theory of free
massless fields in 8 Minkowski space. Irrespective of
the assumption of a scaling limit we show that
certain states (the fully correlated states defined in
section 1V) ere uniquely determined by their germs S0
that the thoery con be reconstructed from strictly
local information.

C3

Unitary Re resentations of Pho;en
ization vectors. I. S
Pgﬁif 0 aryland, D. HAN, STI,
MARILYN E. NOZ, New York Univ.
Lorentz transformation pgoper;x;in
of free photons are studxed'th
the framework of Wignerts 11tt1<—;t
group for massless particles.
is shown that every foug-by-four ¥
non-unitary matrix applicable t%e
photon polarization Yector can
converted to a rotation matrix
through a gauge transformation.

C2

On the Covariance Representation of
Global Quantum Dynamics and 1ts
Symmetries. A. Rieckers, Universitat
Gottingen. Certain mechanisms of
spontaneous symmetry break down in
ground state and equilibrium repre-
sentazions or sufficiently long
ranging interactions in non-equi-
librium representations lead to a
quantum dynamics with time depend-
ent classical (central) observables.
In the Heisenberg picture the dynam-
ics and the relevant symmetries act
via Jordan-automorphisms in the
weak closure of the represented
quasi-local field algebra. Travers-
ing different super-selection sec-
tors these transformations in gener-
al do not depend continuously on
the group parameter and the notion
of the infinitesimal generator
breaks down. Using the most general
form of the Tomita - theory with
weights we show that every Jordan-
automorphism in an arbitrary (not
necessarily o-finite) W*-algebra
has a quasi-covariant implementa-
tion by means of a pair of (linear
resp. anti-linear) partial isone-
tries (general form of the Wigner
theorem). Employing techniques of
Borchers we eliminate the continu-
ous part of the transformation
group and show the continuity of
i1ts representation by the implen-
ting operators. Applications to
microscopic models of the Josephson
effect are indicated.

C4

New Geometric Symmetries via Nonlinear
Realizations. B.J. DALTON, St. Cloud
State University. Limited nonlinear
realizations of the Lorentz Group as
transformations that mix the local four-
velocities with fields, leaving invariant
the Minkowski metric form XX, have been
presented in earlier work.* here we show
that limited extensions of these types of
realizations to groups beyond the Lorentz
Group, leaving XX, invariant, are possi-
ble. These realizations affect the Xy
only in the presence of fields. New
realizations of SU(2), SU(2)xU(1),
SU(2)xSU(2), and the translation group
are presented. Limitations, possible
extensions and physical implications will
be discussed.

*g,J, Dalton, Int. J. Theor. Physics, 23
751 (1984).
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Non Linear Representations of the Poincaré
Group:G.RIDEAU,Université PARIS VII.We apply

to the Poincaré group a general construction
proposed elsewhere.Our interest is concentra-
ted on representations with a unitary irreduci-
ble linear part and polynomials when restric-
ted to the Lie algebra of the group.From a sys-
tematic investigation of the cohomology of ex-
tension of irreducible unitary representations
by their tensor products,we deduce rather com-
plete results for the group in 2 or 3 space-
time dimensions.For 4 space-time dimensions,we
have relatively explicit constructions in the
interesting particular cases of masslees part%'
cles with helicities #1,%21/2 and substantial in-
dications inthe general case.Sometimes,we sSuc-
ceed to build linear topological spaces where
the formal series is converaent.

ATy

Isogroups of differential ideals of vector=
valued differential forms: application to
the classical Yang-Mills equations. COSTAS
J. PAPACHRISTOU and B. KENT HARRISON, Brig-
ham Young University. An older geometric
technique for the study of invariance
groups of partial differential equations is
generalized and extended to problems
involving exterior equations for vector-
valued (and, in particular, matrix-valued)
differential forms. Symmetry transforma-
tions are generated by vector fields
defined on jet bundles with "mixed' scalar
and vector-valued coordinates. An "inter-
nal exterior derivative'" is introduced and
is used to define the action of the Lie
derivative operator on vector-valued one-
forms. Due to its very nature, the tech-
nique treats geometrical and non-
geometrical symmetries in a unified
fashion. Application of the above ideas is
made to the full and the self-dual Yang-
Mills equations. The latter problem demon-—
strates an interesting connection between
symmetry and some integrability charac-
teristics such as "inverse scattering"
equations (or linear system) and Bicklund
transformations.

C6

Quantized de Sitter Structured Connection
and an Example: The Quantum Relativistic
Rotator. R. R. ALDINGER, Eastern lllinois
University. A quantum geometrical inter-
pretation of the nonlocality of isolated
(noninteracting) hadrons is investigated
based on Drechsler's soldered de Sitter
fiber bundle constructed over Minkowski
space. The bundle possesses as its

fiber a four-dimensional pseudo-Riemannian
space [);,, of constant negative curvature
characterized by a radius of curvature R
of the order of one Fermi. The structural
(gauge) group of the bundle is a de

Sitter SO0(4,1) which contains all observ-
able transformations, rotations as well

as translations, which are specified

by the Lorentz, Fﬁj, and the translational,
lfﬁ = hﬁ + Vuxk, connection coefficients
(gauge potentials). 1t is shown that
after quantization the "inertial" gauge
choice, where (\fﬁ, F&J) = (hE,OL

leads to the specific hadron model of

the quantum relativistic rotator.

C8

Differential and Structure of Maximal-Acceleration Invar-
ﬁ%ﬂum. H.E. Brandt, Harry Diamond Labs, Adelphi, MD. —Max-
the;:::ﬂenmmmlhnmrhmm phase spacel-3 is a fiber undle in which
mwﬂﬁﬂdisspxzdme.aﬂ:megnmpmmdﬂﬂdisfanhwmxﬁw
s?xz. The differential geametry of the fiber bundle is developed sim-
&z&ntﬂwsofanmannmnu!hﬁm,indﬂdldelheekmmtofdt
oL enmﬂ@disﬁﬂqaﬂamofdn«xﬁnryqnuxheaﬁﬂncun&r
?‘:E Splits maturally into the sum of a line element in the base
manif d and one in the fiber, without cross terms. The camutation
zszhnemsoftheadnhmaﬁn basis are calculated, expressions for
iﬁif"!dﬁa!ua&ﬂjamsmﬂlmesuﬂm'armmxeofdnlmmﬂemmh
dfﬂdmﬁﬁ:unmﬂ,amlg:fﬁqfdrazmkﬂxdeNﬂdtasm'mtidak
. gauge poten is inner product of the ordinary space-
tire affine comection and the &mrweh:itm3 The field tensor can be
gﬁrzifdasaninnn'pnm:tofthesnxedmeRﬂmmmncmwauxetaunr
St four-velocity, with an added term which is nonvanishing for ve-
QEﬁwuﬂamlgmdcsanidﬁch1ssmqﬂyenresndinbamsofthe
:Sfﬁchmm:naxmﬂ:usgmmaw\dmxemamtoﬁxrmﬂajq.
ctitia 1ps are discussed between gauge transformations and rotations
4k hmﬂs\f:ﬂxsofmmdmﬂsaznhrmiaiﬂwaﬁantpksesux&
hit.Bnrdt' Maximal Proper Acceleration Relative to the Vacuum,"
2 E. Nuovo Cix':mtog, 522(1983); 39, 192 (1984).
s &_andc, 'The Maximal Acceleration Group," XIIIth International
ux_12?una1cnmp1haxedaﬂ.Hﬁhmb in Physics, W.W. Zachary, edi-
3HI"Z rld Sd'mt:i.fic, Singapore, 519 (1984).
dé EJZT?;' ¥h§z:ir€:3gnnia1lnwuimm Phase Space," Proc. of
L termal erence on the ics of
S e e, Physics of Phase Space,




CQ

The Spacetime Diffeomorphism Group as a
Doubly semi-Direct Product, PHILTP B.
TASSKIN, Texas AGH University. For the
purpose of studying the initial value
formulation of relativistic field theories
the spacetime diffeomorphism group is
decomposed so as to isolate the gauge
freedom in the initial data from that in
the evolution. It is shown that locally
the spacetime diffeomorphism group is a
doubly semi-direct product of two
subgroups: the time-dependent spacial
diffeomorphisms and the space-dependent
temporal diffeomorphisms. Each of these
is then a semi-direct or doubly semi-
direct product. The doubly semi-direct
product is a generalization of the semi-
direct product which uses two actions
instead of one.




D1

Symmetry and Subgroups of the Regular
Tetrahedron in 4-Dimensions. S. Deonarine,
Bronx Community College, New York and

J.L. Birman, City College, New York.

The point symmetry operations (384) of the
group G, of the regqular tetrahedron in 4-
dimensigns are represented in terms of
permutations on 8 symbols. All subgroups
Ge G, are derived using representation
theogy and presented in the form of a
family tree. Applications to phase trans-
itions are described.

Part support by NSF-DMR, BHE-FRAP grants.

D3

Quasi-lattices associated with the Icosahedral
and Dihedral Groups, R W HAASE, TU Wien
P KRAMER, Universitdt Tiibingen

A systematic approach is given for the construction of
families of polytopes associated with a given group G
and subgroup H. The emphasis is placed on the role of
the induced representation theory and bTOJGCtiOH to Ea.
This procedure is applied to both the icosahedral group

and the dihedral group D,.. They provide various types

10
of quasi-lattices associated with these groups

and hence are candidates for modelling the quasicrystal
structures for the icosahedral and decagonal phases

of aluminium-transition metal alloys.

D2

Symmetry of Quasiperiodic Lattices in
2-D as Subsymmetries of 4-D Crystallo-
graphic Symmetry. J. P. Lu and J. L.
Birman, CCNY. An N dimensional quasi-
periodic lattice can be regarded as a
projection of a slice of crystal lat-
tice in M dimensions(M-D). M is the
number of independent lattice vectors
needed to index the quasilattice. We
show that each R-reducible and Q-irre-
ducible[l] subgroup of an M=D crystal
point group gives rise to an aperiodic
lattice in lower dimension. If Q-irre-
ducibility is restricted to N-D, one
obtains a class of quasilattices in N-D
which can be embedded in M-D. Therefore
the classification of quasilattices can
be obtained., We give examples for M=4,
N=2 case. Since 4-D crystal point and
space groups have been completely given,
we obtain the classification of quasi-
lattices in 2-D which are embedded in
4-D, The 2-D Penrose lattice is a parti-
cular example of our discussion.

* This work is supported in part by NSF-
DMR~-83-03981.

[1] H. Brown et al "Crystallographic
group of Four-dimensional Space”, John
Wiley & Sons, N, Y. 1978

D4

Tensorial Properties which Pistinguish
Icosahedral symmetry from Cubic or SO(3)
Symmetry, S.Y. Goshen, Nucl. Res, Center,
Negev; J.L. Birman, City €ollege, NY.

The electron-diffraction experiment by
Shechtman et al []] showing a diffraction
pattern with icosahedral symmetry was
explained by the concept of quasiperiod-
icity. Crystallographic structures were
proposed [2] and Fourier transforms ana-
lyzed and compared with experiment.

Here, we discuss macroscopic physical
properties which may distinguish between
icosahedral (I) symmetry and isotropic

or cubic ones. It is shown that the dif-
ficulty of finding appropriate tensorial
properties arises from the fact that the
2=2 representation of SO(3) does not split
under I. Higher rank tensorial proper-
ties which may serve for the investiga-
tion are enumerated. Detailed calcula-
tions for the third order elastic coef-
ficients are presented, including the
invariants and the sound velocity under
hydrostatic and uniaxial pressure. The
dependence on the icosahedral elastic
coefficients is discussed.

Part support by NSF-DMR, BHE-FRAP grants.
l. D. Schechtman, et al, PRL 53,195(1985),
2. A, Katz, M. Duneau J.Phys.47,181(1986).
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The Unstable Chemical Structure of

Quasicrystalline Alloys, C. Radin,

University of Texas at Austin. In joint

work with Jacek Miekisz we predict, on
the basis of calculations with typical
toy models} that the chemical structure
of ,uasizcrystals ic (in contrast to that
of ordinary crystals) only neutrally
stable with respect to changes in

chemical potentials.

D7

Symmetry and Phase Transitions in Decagonal
Sutli-Crvst;ls. D.3. Litvin and J.L. 3irman,
City Colleze of CUNY and V. Kopsky, Penn State-

P

3erks. Tte possidle aon-crystallographic point
group of tke decagonal quasi-crystal phase of
Al-Mn alloys has been shown by Bendersky to be
either CLOh or D:Gh' For the physically irre-
ducible representatiocns of these groups, ve
derive the extended integrity bdasis, Clebsch-
Gordan coefficients, stability spaces, and
tensorial covariaants. The point groups which
can arise iz phase transitions are determined
along vith corresponding tensorial paraneters
vhaich ecould drive the =ransition. It is shown
that equilibrium tensorial properties whose
components transfora as the components of the
electrogyration or elasto-optic tensors can
distinguish betwveen the cLOh and DIOh point
group syzmetry of the decagonal phase.

Supported in part by NSF DMR-8302981 and
SMR-8L06196.

D&

Grou eo a astic [e] u crystals.
M. V. JARIC, Harvard University. A calculation
of elastic constants of quasicrystals leads to
an interesting use of invariant theory. We
shall first derive some general results for
G-invariant sums over G-covariants. Then, we
shall give the explicit forms of the relevant
basic = icosahedral tensors. We shall also
rederive already known tensorial form of the
generalized elasticity tensor for icosahedral
quasicrystals. Finally, we shall discuss some
consequences to Landau, group theory approaches
to stability of these quasicrystals.



Implementing an Algebraic, Maximal Entrogi
pproach to Molecular Collisions, M.
and R.D. LEVINE, The Hebrew University. Lie
Algebraic techniques are useful in deriving
and solvina equations of motion for mean va-
lues of observables in many-body dynamics.
This can be done in a self consistent fash-
jon which in a few cases is also exact. Ey
combininag such equations with the maxirum
entropy approach one can solve for the time
evolution of initial states and thereby ob-
tain a (self consistent or exact) descrip-
tion of the dvnamics. Of particular note is
that only relevant aspects of the evolution
need be computed which offers considerable
saving for mixed (i.e. not fully state se-
lected) initial states. Numerical implemen-
tation of such an approach will be dis-
cussed.

E4
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T ’
CHAU-CHIN WEI, Tsing Hua Universit Taiwan, REN-JYE YEH,
Memorex Corporation, Santa Clara, calif. 95052, CHIA-YU
WANG, Chung Shan Institute of Science and Technolog¥4 d
Lungtang, Taiwan. We consider the following generalize
nonlinear Schroedinger eguation

i +
1 u, Buxx

+ ié'u'uux + du*uu = 0

where3, i1, £ are real constants, * stands for the complex
conjugate and the lower suffix represents partlzl
differentiation.We obtain the Lie operators from t g
prolongation structure and - function approach developg
by Sato et al. The differences are compared and the
conseguences are discussed.

E2

§SALTN(“ LAW _OF A SPACE _CHARCE ELOW, CHAU-CHIN WEI, Tsing flus
U v Hsinchy P REN-JYE YEH,Mymorey Corporatice,
S 4ens2,CHIA-YU AANG,Chung Shan Instirute -!
5 i A space charge flcw
governed by the following equations is discussed. The Lorentz
equation of motion,

an-.7(?. ) (1)

the divergence relations,

—
T T A S O (2)
-
?tz -_9/£° (3)
- -
V-8 =0 (4)
the curl equation where the beam contribution is‘'neglected
6} -
x B =0 (5)
where

PR -q ! T o TR (6).

The notations arg: the particle velgg;ty Tx ? = -q/m, the
electric field E, the magnetic field B, and the distribution
function n( , V'), dielectric constant £, » particle charge g,
mass m.We obtain the Lie opurators which leave the equaticns
invariant and from the scaling operator(s) among them we reduce
the scaling law(s). The result(s) 1s compared with the computer
simulation.

SYMPLECTIC DECOMPOSITION OF REACTION CHANNELS.
P. KRAMER and Z. PAPADOPOLOS, Institut fiir
Theoretische Physik der Universit#t Tiibingen,
F.R.G. In a nuclear reaction the channels de-
scribed in terms of fragments and their rela-
tive motion can be labeled by U(3) represent-
3gions. The U(3) principlel)” for the systems
0+12+bx, 0<b<4 imposes selection rules and
causes the occurence of certain types of mole-
cular resonances. We extend this analysis to
the symplectic group Sp(6,IR). The branching of
symplectic compound states into reaction chan-
nels has been considered in 2:3:4,5), we study
the symplectic decomposition of U(3) reaction
channels and show that the corresponding reac-
tions are governed by the stronger symplectic
selection rulesf).
References: 1. R. Bader and P. Kramer, Nucl.
Phys. A441, 174 (1985). 2. F. Arickx, Nucl.
Phys. A284, 264 (1977). 3. V.S. Vasilewski and
G.F. Filippov, Sov. J. Nucl. Phys. 33, 500
(1981). 4. K.T. Hecht and D. Braunschweig,
Nucl. Phys. A294, 34 (1978). 5. Y. Suzuki,
Nucl. Phys. A448, 395 (1986). 6. P. Kramer,
R. Bader and 2. Papadopolos, "Molecular reso-
nances and symmetries", in Proc. Int. Conf.
Nuclear Structure, Reactions and Symmetries,
Dubrovnik 1986.
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have lead to the introduction of terms of higher order into the classical
Lie representation theory of particle physics. With the increased use of -
cohamological techniques, these temms of higher order can now be identified

with similar terms which occur in the hamotopy theory of 1oop Spaces on the

E6

Group Deformations and the Algebraic

Toach to scattering. A. FRANK.
Sniversidad Nacional Autdnoma de Mé-_
Xico. The algebraic approach to scat
tering represents a novel appl%cat-
ion of group theoretical techniques
to the description of unbound sys-
tems. It is shown that a general ma-
thematical framework, tyat of groyp
contractions and expansions, permlgs_
a systematic analysis of poss%ble z_
namical symmetries in scgtterlng sy_
tems. The group deformations descril
be the distortion of physical states
when evolving from one kind of synf\-r
metry to another. The ba;ic step foO
the evaluation of S-matrices %n ;
these processes is thg expansion ©
the generators of a given group 1n
terms of those of its contragted 5
partner. Some examples are dlscussE ’
together with an assessment of pos
sible future applications.

CONSTRAIED HANMILTONIANS, BRS AMD HOMOLOGICAL ALGEBRA

Jim Stasheff - UNC

Several problems in theoretical physics (both gauge theory and gravity)

one hand and in algebraic deformation theory on the other.

formalism of symplectic manifolds and Poisson algebra.

The camparison is most straight-forward in the constrained Hamiltonian

This leads to the mathe-

GROUP CONTRACTION AND THE ALGEBRAIC APPROACH TO
SCATTERING.E.CELEGHINI «,F. [ACHELLO” ,M.TARLINI=x*,G.
VITIELLO®®, xUniversita di Firenze,®Yale Universi

tv,““Universita_di __Salerno. The relation 1is
studied between the role playved bv group
contraction in the algebraic treatment of
sScattering and the phenomenon of dvnamical

rearrangement of svmmetryv in spontaneously broken
Svmmetry theories, which also controlled

is
by aroup contraction.
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PROPERTIES OF THE STRONG FACTOR IN DYNAMICALLY
GENERATEDS-MATRICES R.D. Amado and D. A. Sparrow
University of Penn.and Temple University, Alhassid,
lachgllo and Wu (ALH 86) have taentiffed the conditions

at dynamic symmetries Impose on the scattering
matrix, S, and have constructed these matrices for a
number of groups. The group SO0(2,3), describes
scattering from a modified Coulomb interaction. The
S-matrix elements may be written as ratios of Gamma
functions of L, f and w, where r-2122e2/hv, and w s an
arbitrary function of the momentum and anqular
momentum, and pure Coulomb scattering is obtained for
the case w=0.

We have re-written the S-matrix as a product
S(LK) =S¢oyl"Sstrong and investigated the analytic
properties of Sgpnonq. We show how to write Sgtprgng in
infinite product form to display the poles and their
residues. Since the product form for the S-matrix is
equivalent to a sum for the phase shifts, replacing this
sum by an inteqral leads to a simple analytic
approximation for the phase shift in terms of
logarithms of L, f, and w.For peripheral scattering the
phase shift maybe approximately represented as
§ ==(wy2L(L+1))

This Implies a particular relationship, at least in the
periphery, between w and the r-dependgence of an
effective potential. These and other genaral features of
this dynamical approach to scattering will be presented.
(ALHB6) Y.Alhassid, F.lachello, and J. Wu, Phys Rev.
Lett.56,271(1986)

matical construct: twisted differential graded camodules over the Grassmann

coalgebra on a Lie algebra.

In the finite dimensional case, the Grassmann

algebra suffices and the construct involves both the Koszul resolution for a

regular ring and the Weil-Cartan model for principal bundles.
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Unified Model of Superconductivity and
Density Waves with 504x504° Dynamical
Symmetry'. J.L. Birman, CCNY and A.I.
Solomon, Open Univ. The general mean-
field Hamiltonian unifying singlet and
triplet superconductivity with spin and
charge density waves has dynamical sym-
metry su(8).[l] Here, we analyse the
structure of various mean-field submodels
in terms of chains of subalgebras, with
special emphasis on one physical mode}
with S04xS04 symmetry permitting coexist
ence. For this model calculations were
carried out for the coherent eigenstates
and for the expectation values of all 12
operators in the Dynamical Algebra in the
ground state. Nonzero expectation values
are "order parameters" in the Landau
sense. We find possible coexistence of
various combinations of singlet-triplet
superconductivity, charge and spin dens-=
ity waves. We prove spontaneous genera-=
tion of homogeneous triplet supercon@uc-
tivity (TS) from an initial Hamiltonian
where TS is absent.

+ This work supported in part by NATO
grant 86/233, PSC-BHE-CUNY grant
6-65280 and NSF-DMR-83-03981, §

[1] A.I. Solomon and J.L, Birman. This

Colloquium; and to be published.
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The Algebraic Method for Relativistic Sys-
tems - Spectrum and Radiative Transitions.
A. BOHM, M. LOEWE, P. MAGNOLLAY: University
of Texas, Austin. The purpose of the alge-
braic method in relativistic physics 1is to
develop a quantum mechanics of relativistic
extended objects. The physical basis has
been taken from molecular and nuclear phy-
sics, where low energy spectra and transi-
tions are described by collective models of
rotators and oscillators. The mathematical
tools are spectrum generating groups and
subgroups. We use SU(2,2) D S0(3,2) as a
relativistic spectrum generating group (and
SU(2,2/1) D 0sp(1,4) as a spectrum supersym-
metry) to describe hadron resonances as vib-
rational and rotational excitations. The
mass spectrum is obtained from a postulated
relativistic Hamiltonian using constrained
Hariltonian mechanics. Radiative decay amp-
litudes are calculated using an inceraction
Hémiltonian which is obtained by coupling
tne center of mass and the intrinsic momen-
tum minimally to the electromagnetic field.
The preliminary results show encouraging
agreement with the experimental YN decay
couplings.

E10

Dynamical SU (8) - A Laboratory for Phase
Coexistence.  Allan I. Solomon,_Open University and
Joseph L. Birman City College. We consider a model
hamiltonian for the coexisting many-electron
phenomena of superconductivity cherge density
waves ond ferro-and enti-ferromagnetism. The
spectrum-generating-algebra (SGA) for such & model
is su (B). We identify all 63 generators of this Lie
algebra in physically meaningful bases for which the
Cortan elements correspond to symmetries
conserved at high temperature, and broken at zero
temperature. The remaining 56 generators ore
shown to correspond to the order parameters of the
various phases present in the model. A chain of
subalgebras is exhibited, and the associoted
phenomena identified.
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: Projection in Hyperbolic § the Keal
Brohlem, R.K. Perline,Deexel University. The existence of
“hidden symmetries” for the Kepler problem (K.P.) can be
explained by showing the equivalence of K.P. to geodesic flow
on the sphere (for negative energy surfaces) and the
hyperboloid (for positive energy surfaces). The equivalence
of the two problems is demonstrated by the use of a cananical
transformation based on classical stereographic projection
(Fock, Moser). We describe a new geometric construction,
analogous to that of stereographic projection,based on the
geometry of hyperbolic space, which gives an alternative
proof of the equivalence and suggests generalizations to other
geometries.
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SU(2) X SU(2) X U(1) Charge Symmetric,
Color-Electroweak Model, R. Morris,

F. Reifler, RCA. We address an asymmetry
in all currently used Dirac equationms.
We study the physical consequences of
svmmetrizing the usual Dirac equation
using a 4 dimensional irreducible repre-
sentation of the gauge group SU(2) X
SU(2) X U(l) to represent all first
generation colored quarks and leptons.
We show that the symmetric Dirac equa-
tion is derived from a renormalizable
SU(2) X SU(2) X U(1) gauge invariant
Lagrangian. We also show that like
momentum and spin, the charges a
fermion carries are simply parameters
which label the solutions of the
symmetric Dirac equation. By including
in the Lagrangian interactions with
Higgs and gauge bosons, we show that
the fermions are energetically forced
into particular charged states. Since
the charges like momentum and spin,
label the solutions of the symmetric
Dirac equation, a single 4 dimensional
irreducible representation of SU(2) X
SU(2) X U(l) suffices for all fermioms.

Q prst Cohomology - a Mechanism for Getting Rid
of Negative Norm SFtyntel, with an Application to the
Bosonic String. M. SPIEGELGLAS Institute for Advanced Study,
Princeton. We -tud{vthe action of Q, a BRST operator on a neg-
ative norm space. We describe the mechanism, which gives our
Hilbert Space a subspace (Kch) which is free of “ghosts”, neg-
ative norm states. The mechanism gives a further reduction to
a Physical subspace free of 0 norm states(the cohomology of Q).
The completeness of Q, which implies this mechanism, is formu-
lated below, in a couple of equivalent ways. No -“ghost” theorems
may be proven by checking this completeness condition. We check
it for the Bosonic String by calculating the Q cohomology, the “Lie
Group Cohomology” of the Virasoro Algebra. Thus we give a sim-
ple new proof of the No-“ghost” theorem for the Bosonic String.

For Q (which obeys Q% = 0 and Qt = Q), the completencss con-
dition is that all the O norm states in KerQ, actually belong to
ImQ. This condition also allows us to choose a Physical space free
of 0 norm states, namely the 0 ihost number cohomology class of
Q. The “split a pair mechanism”, responsible for the “ghosts” dis-
queumce, is explained. We give an index theorem formulation
of the completencss condition: the dimension of the cohomology
saturates its lower bound given by the index of C (a Euclidean
complex conjugation, which includes a ghost number charge con-
jugation). This general setting is casted for the Bosonic String
case, giving a general heuristic argument for the completeness of

e then specialize to String in flat target space time and ex-
plicit:ly calculate the “Virasoro Algebra Cohomology” induced by
Q and the index of C. We find them both to be equal to the num-
ber of Physical light cone states, for any given Lg level. Thus, we
prove the No -“ghost” theorem, checking that the Bosonic String
has enough gauge symmetries (ImQ is large enough), to give a
“ghosts” free Physical space.

*

Cincinnati. Intera parastringsl
provide us with the possibility of
constructing string theories directly in
four (as well as a mumber of other)
space-time dimensions. These theories
are consistent with Iorentz imvariance
and Iovelace analiticity. We report here
recent progress in these theorjes. It
includes: (1) a refornulation! in terms
of a new ansatz which affords
considerable computational
simplification; (2) computation of locp
corrections and the demonstration of
consistency with Iorentz invariance and
Lovelace analiticity. (3) Construction
of actions in light-cone guage. For
supersymmetric actions we show that the
corresponding actions are supersymmetric.
(4) The study of the spectrum, in
particular the massless sector. (5)
Modular invariance of the closed string

*

FREYDOON MANSOURI, i

, in part by DOE under the
contract DOE-AS-2-76ER02978.
1.F. Ardalan and F. Mansocuri, Phys. Rev.
Lett., 56, 2456, 1986, and University of
Cincinnati preprint UCTP-101/86.
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Representotion Theory of BRS Algebras, HMK. Petra,
K.C. Pati end K.C. Tripathy, University of Delhi, The
generation of BRS symmetries for the Lagrangien
containing gauge fixing and Feddeey-Popov ghosts
have been reviewed. The explicit construction of
modules (irreducible and indecomposable) for these
algebras ere presented. The structure of BRS
tronsformetion groups ond the correspoinding
Compbell-Hausdorff formulas are also discussed. The
construction of modules yields in o natural fashion
the metric property of basis states. We also present
the cohomology (algebreic cohomology) property of
BRS algebras and demonstrate thet the second
cohomology of such algebres are triviel. Such an
investigation yields the renormalisstion features of 8
gauge theory possesing BRS symmetries.
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N=2 Superconformal Quantum Harmonic

Oscillator,D.DEHIN,University of Liege
Noether l1heorems in Superspace in collaboration with J.BECKERS & V.

Field lheories. U. HBRUZZO, Univer: HUSSIN). The largest invariance super-
Eiii_ei Genoa, ltaly. Recently we algebra of the supersymmetric harmonic
have developed a variational calcu- oscillator is determined as
lus or supermanitolds which allows [0sp(2/2) ® so(n)] O sh(n) where sh(n)
a coeherent mathematical treatment is called the Heisenberg superalgebra,
of tre so-called superspace field n being the space dimension. It then
theories. lhe variational principle appears as the largest spectrum generat-
vields extremality conditions that ing superalgebra. We effectively give its
can b= expressed as diff?reﬁt‘al representation within an energy basis. We
equations ,on the supermanifold consider the one- and three-dimensional
ases, the last one being compared with
ther recent contributions and different
ays of supersymmetrization.

which generalize the Euler-Lagrange
eguaticns. Most supergravity models
fit 1into this scheme.

This framework allows very na-
turally the study of the invariance
of the supermanitold Lagrangian un-
der the actions of an internal gau-.
ge supergroup or of the group of
superdiffeomorphisms of the super-
manifold, which is the case for su-
pergravity theories. By a suitable
generalization of Noether theorem
one can deduce strong conservation
laws which are expressed by diffe-
rential identities on the superma-
nifold.

F7 F8

Effective Quark-Diguark Supersymmetry and Splitting of Reage
Trajectories.S an ) Y
University of New York. The parallelism of baryonic and mesonic
Regge trajectories provides a realisation of sup,r:yuntry in
Nature. This hadronic supersymmetry was derived from QCD, the

THE CHIRAL TRANSFORMATION AND
[NVARTANT INTERACTIONS OF SUPER-
FIELDS, S.K. Choi, D.oon and C,

gauge field theory of strong fnteractions in the elonqated bag of 7—R-
lattice gauge theory approximstions. The supersymmetry group ue, KyYUnGPOOK NATIONAL NIV, ,
that leaves a semi-relativistic Hamiltonian invariant was shown TAEGU. ROREA The representaﬂ or.c

to be U(6/21), We show that the fundamental representation of
U(6/21)xSU(3) -triplet and the adjoint representation of
U(6/21)x5U(3) ~singlet fits in the adjoint representation of
U(6/22).Various aspects and implicatfons &f this approximate
effective supersymmetry and fts breaking are discussed. In
particular the level splittings of the Regge trajectories and
deviations from their linear 1imit for smaller values of the

orbital angular momentum are calculated and are shown to be in

good agreement with recent experiments. Also the masses and

static properties of hadrons are studied in a relativistic model

with QCD potential with a hope of eventually establishing a
unified description of all hadrons based on the relativistic
equation., Some preliminary results on the relativistic
formulation is fncluded.

(1) §. Catto and F, Gursey, Nuovo Cimento,86,201(1985).
(*)Research supported by the PSC-CUNY Research Award.

(**) Permanent adress: Physics Department, Melbourne University

of superfields are discussed so es
to construct invariant Lagrangiars
for the chiral transformation of
the majorana parameter O on the
superspace,
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Vector Fields, L. Vinet

Superinvariant Chiral andThis T = arned with

Université de Montréal.
the characterization of field supermultip

mensional Minkowski space that arefz:::i

tion of subgroups of the supercon B
?C 2/1) We determine the most genera o R
e ;rfields whose Lie derivative wit Pt
veczozeizionic tangent vector vanishes. i:Zi R
z;der subgroups of su(2, 2/1) with more

generator is also discussed.

e under the
group
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Exactly Solvable Supersymmetric Schrodinger Eguationsé 5
F. COOPER, J. N. GINOCCHIO, AND A. KHARE, Los Alamos Nat

ional Laboratory. It is shown that the most general one-
dimensional Schrodinger equations which can be solved by
hypergeometric functions®:< or confluent hypergeomet;ican
functions are supersymmetric. That is, the potential ¢
be written in the form U.=W2 - W . Furthermore it is
shown that the corresponding supersymmetric poteﬂtial
U4=W2 + W' is shape invariant3 only for special cases,
contrary to speculation.

1. G. A. Natanzon, Vestnik Leningrad Univ. 10, 22 (1971);
Teoret. i Mat. Fiz. 38, 146 (1979). (English trans.)

2. 1. N. Ginocchio, Ann. of Phys. 152, 203 (1984).

3. L. E. Gendenshtein, JETP Lett. 38, 25 (1983).
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Bag Formation i1n a Chirai Moael. F.
JALIN, Syracuse University. The low
energy properties of the nucleon
can be qualitatively enplained
either by considering it as )
soliton (Skyrmiaon) in & theory of
mesons cr by considering et as a
composite state of three quarks
trezpped in a beag (bubble) in the
UCD wvacuum. One would like te
inguire as to the analog of the
vacuum bubble 1in the chiresl model
of mesons. Here we discuss a
simple extension of the Skyrme
model in which a vacuum bubble mavy
be sutomatically generated for the
nucleon. Our toy model 1€
constructed with an additional
gluonic "background'" field in such
a way that the trace anomaly of QCD
1€ satisfied. Although the mogel
1s certainly a rough approximaticn
to the "true" low energy effective
Lagrangian i1t does have the nice
feature of giving a similar fit to

the nucleon parameters as the
criginal Skyrme model , us1ing
however the experimentai vairue of

the pi1on decay constant.

F12

Qummu9gf—ﬁigi—ﬂLJﬂunﬂhﬁ_jykiﬁnagz G. Kaiser,
Harvard University.
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Symmetry in Lie Optics. Kurt Bernardo Wolf, Instl?uto
de Investigaciones en Matemdticas Aplicadas y en SIS:
temas/Cuernavaca, Universidad Nacional Auténoma de ﬁe-l
xico. An optical system produces a nonlinear canonica
transformation of optical phase space. Free propaga- d
tion in a homogeneous medium has Euclidean symmetry ?n
dynamical algebras under the Poisson-Li? Brac%et. Bev;fi
ting interfaces between homogeneous media exhibit in
riants; in particular, a spherical surface po?sesses aT
so(3) symmetry algebra that allows the recursive ??mpu
tation of its aberration coefficients to arbitrarily d
high order. The question of the wavization of a geome
trical optical system is addressed.

G3

honlinear Differential Equations
with Superposition Law for the
oanl,zz Superalgebra. L. GA(i:ON,
P, WINTERNITZ,MNontreal University,
V. HUSSIN, J. BECKERS,University
of Lieége, It is shown how the
theory of nonlinear ordinary dirfe-
rential equations with superposi-
tion formulas can be generalized
to the case of ''super equations
involving anticormuting Grassmann
variables., Equations based on the
osp(l,2) superalgebra are analysed
in detail and a "super-superposi-
tion" formula is obtained,

G2

Symmetries of Linear Newtonian Systems. A. Gonzilez Lépez,
Princeton University. We analyze in this paper the structure of
the Lie algebra of global symmetry vectors of a general linear sys-
tem of n second-order ODE's. First, we prove rigorously that
for n = 1 the symmetry algebra of such LNS is isomorphic to
sl(3,R). Secondly, for n > 1 we disprove a long-standing conjec-
ture, by constructing a simple example of a LNS whose symmetry
algebra is not isomorphic to si(n + 2,R). Next we find a simple
necessary and sufficient condition on the coefficients of a LNS in
order that its symmetry algebra be isomorphic to s/(n + 2,R).
As a by-product of our analysis, we obtain an explicit charac-
terization of all the LNS’s which can be locally reduced to the

canonical form z = 0 by a change of coordinates (¢, 7). Finally,
we study the structure of the variational symmetry vectors of
those LNS whose symmetry algebra is isomorphic to s/(n + 2, R).
We find that the Lie subalgebra of variational symmetries is
not semisimple, but instead it is isomorphic to a fized Lie al-
gebra, whose Levi-Mal’cev decomposition is the semidirect sum
of an abelian 2n-dimensional ideal with the semisimple subalge-
bra s/(2,R) @ so(n,R). Throughout the paper, special attention
is paid to the study of global issues.

G4

Hall Magnetohydrodynamics: Conser-
vation Laws and Lyapunov Stability,
D. D. Holm, Los Alamos National
Laboratory. The conservation laws,
Hamiltonian structure, equilibrium
state relations, and Lyapunov
stability conditions are presented
for ideal Hall magnetohydrodynamics
(HMHD) in three dimensions.
Establishing Lyapunov  stability
conditions for these equilibria
demonstrates well-posedness of the
linearized initial-value problem
for ideal HMHDV (in the sense of
continuous dependence on initial
conditions), contrary to recent
claims in the 1literature. The
Hamiltonian structure for HMHD is
of Lie-Poisson type, associated
naturally to the dual of the
infinite-dimensional Lie algebra of
vector fields acting among them-
selves by commutation and on
differential forms by Lie deriva-
tive.




G

Clebsh Potentials, Lin Constraints and Gaggid
Lie-Poisson Structures. L.A.IBOR? & H.CEg rké
Dpt. of Mathematics, Univ. of California, Be

e 3 : :
égx extend to systems defined on nontglv;ii
principal fiber bundles previous result:st :?ntg
bing variational principles for Lin cons rd ts
and Clebsh potentials for systems dgflne o
semidirect products. The relation with va;cg
tional principles in the reduced phase sglso
with its gauged Lie-Poisson structure ifendary
analyzed. Some applications to free-bou
problems are considered.

G7

s try Reduction for !
Kad -Petviashili Equati it
lund Transf ion,

D. David, CBRM, Université de Montréal. The
infinite dimensional symmetry group of the
potential Kadomtsev-Petviashili (PKP)
equation is found and applied to its Béacklund
transformation (BT). The method of symmetry
reduction is then applied to the PKP equation,
and simultaneously to its BT. This yields new
solutions to the KP equation. These results
were obtained in collaboration with D. Levi
and P. Winternitz

G6

Nonholonomical Systems with S rmetry ,

JAIR KOILLER , UFAJ , Brazil. Let GV 2 W

a principal G bundle, dimG=r, dimV=n, and
D a connecticn with l-form wiTVe——sg. A me-
tric T in V and a potential function U:V--R
are said to be G-equivariant if the shifts

8:V— V are isometries for T and U prcjec-
ts over a function on W.

The distribution kerw=D on TV can be in
terpreted as "ncnholonomical constraints"
linear in the velocities. One may want to
study the classical system with Lagrangian
L=T-V and constraints as above.

It is clear that there is a projected
vectorfield in TW. Problem: Find out the
equations for the reduced system. Is there
an Hamiltonian structure fcr them? liotice
that the total energy H=T+V is (trivially)
conserved. We cbserve that in the case of
abelian G these systems are precisely tho=-
se studied by Chaplygin in the turn of the
century.

A related problem for which we have a
complete solution is the equations for £eo
desics of left invariant metrics on Lie
groups with left invariant constraints. A
simple example which illustrates the idea
is the classical motion of the "sleigh".

G8

' ti-component K-P

Construction of solutions of the multi-com :
hierarchy, G. F. Helminck, Technische Hogeschool,
Twente,
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Little Groups for Reducible Representa-
tions of Space Groups. Dorian M. Hatch
and Harold T. Stokes Brigham Young Uni-
versity. An irreducible representation Pi
of a given space group (GO) can be used to
select subgroups of G,. Subgroups are
determined by looking for little groups
(isotropy groups) of vectors f in the
carrier space of the irrep. In some cases
a little group G may leave all the vectors
of a subspace invariant and thus be asso-
ciated with the entire subspace. Sets of
invariant spaces are collected by little
group conjugacy to form the strata of the
little group (and its conjugacy class).
The listing of the little groups and their
conjugacy class is of interest because
they correspond physically to possible
lower symmetry phases and domains of G
when non-reconstructive transitions driven
by I'y take place. In this manner we have
recently obtained the little groups asso-
ciated with reducible (coupled) represen-—
tations. All coupled representations
arising from K points of symmetry for all
230 space groups have been analysed. An
example will be given. .

G10

The Exact Solutions of Multidimensional

Classical ¢° Field Equations, A.M. GRUNDLAND

Memorial University of Newfoundland. The

method of symmetry reduction elaborated for
a relativistically invariant scalarequation
will be applied to the nonlinear classical
$6-field equation V2u=Aju + ALud + Acu
(where V2 denotes the Laplace-Beltrami
operator in (3+1) dimensional Minkowski or
Euclidean space E). The symmetry group G
of this equation is investigated in detail.
A set of the symmetry variables £ (which are
invariants of the assumed subgroups Gj of G
having generic orbits of codimension 1 inE)
enables us to reduce, after some transforma-
tions, the basic P.D.E. to the second order
0.D.E.s. The Painleve property is investi-
gated for these 0.D.E.s and the following
types of exact solutions (mostly the new
ones) are obtained: constant solutions,
algebraic solutions (withone and two simple
noles), kinks, solitary waves (bumps) and
doubly periodic solutions (in the terms of
Jacobi elliptic functions).
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Title to be announced, H. Doebner, Technische Universital,
Clausthal-Zellerfeld,

The Diamond Lie Group and Path Inte rals.
WALTER SCHEMPP, University of Siegen. The

diamond solvable Lie group s e semi-
direct product of the one-dimensional compact
torus group T and the three-dimensional real
Heisenberg 2-step nilpotent Lie group A(R). The
irreducible unitary linear representations of
D(R) which restrict tg the linear Schrodinger
representation U, of A(R) are classified in
terms of the Maslov index and a Feynman path
integral via the oscillator represencation of
the metaplectic group Mp(1,R). Extensions to
3-step nilpotent Lie groups and applications

to multimode parabolic-index optical waveguides
and the Franck-Condon principle are priefly
indicated.

H2

Unitary_Representations of Diffeomorphism Groups
and Unususl Particle Statistics. G. A. Goldin, Rutgers
Univ. Unitary irreducible representations of Diff(M)
and related groups and algebras have entered physics
through quantum field theory, gravity, hydrodynemics,
and string models. In field theory inequivealent UIR's
of Diff(M) describe distinct physical systems,
including perticles obeying Bose, Fermi, or “para”
statistics for M = R”, and 8-statistics for M = RZ,
This paper reports progress in the group-theoretic
description of such systems, suggesting that more
may be possible than first meets the eye--for
example, unusual statistics for quantum dipoles in R2
is proposed. Then 6-and para-6-statistics as well as
unusual multipole statistics in R2 or s2. all
correspond to representations of Diff(M) induced by
braid groups or their subgroups.

H4

Levi-Civita, Kustaanheimo-Stiefel and other
trangformations. D. LAMBERT. Universite
Catholigue de Louvain and M. KIBLER,
Universite Claude-Bernard Lyon=1. Nonbijective
quadratic transformations which generalize the
LC transformation and the KS transformation are
defined in an algebraic framework based on the
use of Cayley-Dickson algebras of dimension
n < 8. Compact and noncompact transformations
are described in terms of Clifford algebras for
n=2, 4 and 8. The general algebraic
framework developed here allous us to generate
other (nonbijective) quadratic transformations
besides the LC- and KS-like transformations.

The KS-1like transformations are also
investigated from a geometrical vieuwpoint.
Indeed, they are connected to Hopf and
pseudo-Hopf fibrations. Some differential
aspects of the KS-like (and to a less extent
the LC-like) transformations are briefly

discussed.
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Linear Realization of Non-compact
Symmetries. Yuan K. Ha, The
Rockefeller University. The non-
linear sigma model based on the non-=
compact manifold SO(M,N) /SO(M)xSO(N)
{s formulated. A number of dynamical
jssues involved in the use of non-
compact symmetries, such as physical
Hilbert space, positivity of energy,
. unitarity and mass generation, are
examined in a non-perturbative
analysis.

H7

f e revisi degenerate case, R.T.Shap
and Y. Giroux, McGill University, Montreal.

HG

Iwesowe and _Lenglend decompositions, Setoke
Diagrams end graded Lie algebres. K.C. Tripathy and
V. Sharma, University_of Delhi. Kac's classification
of Z,-graded Lie super algebras are briefly reviewed.
Possible Satake diagrems ore constructed which
yield the involutive automorphisms for such
olgebres. The Iwasawa and Lengland decomposition
of Lie super algebras are consequently carried out.
The computation of parabolic and minimal perabolic
algebras, it is hoped, will yield representation of
super Lie groups by prescribing the Scmidt induction
techniques.

H&

Progress report on the study of asymmetry
parameters for elastic scattering of ele-
ctrons and He atoms. .S. RAO, Phy-
sical Research Laboratory, Theoretical
Physics Area, Ahmedabad 380 009, India.
Born and Ochkur approximations are used to
obtain the direct and exchange scattering
amplitudes for elastic scattering of ele-
ctrons by hydrogen (H) and helium (He)
atoms, Present scattering amplitudes are
used to obtain the asymmetry parameters
and collision cross sections for e-H and
He interactions., Mathematical techniques
used in the present study and the final
results will be discussed at the confe-
rence,



Explicit expression for cthe product of the
class of transpositions with an arbitrary class
of the symmetric group J. KATRIEL and J.
PALDUS, Wacterloo. The product of any ¢two
class operators is a linear combination of
class operacors. A full knowledge of the
corresponding coefficients is equivalenc to a
full koowledge of the character table, and has
far reaching applications. An expression for
the product of the class operator [Zk' consist—

of a sum of the N(N-1)/2 transpositions of

ing
ZNL
233

ess] consist—

S  with an arbitrary class (2

N’ . N

ing of ¢, i-cyeles (L2 2) and N- ) w, 1-
1=2

cycles 1is derived. The derivacion is purely

combinatorial and uses no 4icformation from

character theory.

Particle Masses and Force Constants in Spin(8) Gauge Theory
Frank D. (Tony) Smith, Jr., P. 0. Box 1032, Cartersville, GA. 30 120

As calculated from Spin(8) gauge field theory (Smith, Int. J. Theor.
Phys. 25 (1986) 355), lepton masses and quark constituent masses are:

e - 0.51 Mev; u - 313 Mev: d- 313 Mev; Ve = 0 Mev:
M- 104.8 Mev; c - 1.99 Gev: s - 523 NMev; v}j = 0 Mev:
T - 1.88 Gev; t - 130 Gev; b - S.63 Gev; vy %0 Mev:

for the first generation, W+ and W- have mass 81 Gev and W0 has
mass 99 Gev;
for the second generation, W+ and W- have mass 329 Gev and W°
has mass 403 Gev;
for the third generation, W+ and W~ have mass 17.5 Tev and W0
has mass 21.5 Tev:
the effective force strength constants for characteristic distances
for each force are:
o = 1/137.03608 for electomagnetism:
Gw‘“protonz = 1.03 x 1075 for the weak force:
oc = 0.6286 for the color force;

G(-,mp,om,,2 = 3,4-8.8 x 10739 for gravitation;

Kobayashi-Maskawa-Chau-Keung parameters are: ¢ = 90° :
sin(x) = 0.239 = Vs ; sin(y) = 0.0188 = Vy i sin(z) = 0.0046 = Vyp
and
the bottom quark lifetime is : =, = 1.86 x 10~!2 sec.
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An Algebraic Approach to Molecular
Electronic Spectra. R. LEMUS*, A.
FRANK* AND F. IACHELLOT, University
of Mexico* and Yale University'.

The use of algebraic methods has
proved to be a fruitful approach for
the description of rotation-vibrat-
ion spectra in nuclei and molecules.
In the latter case the inclusion of
the electronic degrees of freedom

is fundamental for a complete des-
cription of the systems under consi-
deration. We show that it is possi-
ble to construct a general algebraic
framework including bosonic and elec-
tronic variables, which may provide
feasible ways for treating complex
situations, such as those arising in
polyatomic molecules and electron-
molecule scattering.

Field Theory & High Energy Particle
Physics Manifestations of Universal
Anderson Localization-DeLocalization
ransition With 1/f Noise Signature/
Echo"Critical Phenomena. EDWARD SIE-
GEL,S.S.R.L.,183-14""Avenue,San Fran-
cisco,CA.94118. Static Synergetics:
identification of universal Anderson
localization~-delocalization transition
with 1/f noise and 1/f susceptibility
polarization catastrophe signatures/
"echos" critical phenomenon,is exten-
dedyto field theory/high energy phys-
icsiHiggs-Goldstone transition for
bosons(massive-massless),infra-red di-
vergence,hadronic jets equivalent to
light localization,Cerenkov radiation
effect,superconducting Meissner effe-
ct,collapse of electromagnetism in
d&4,collapse of gravity in d £4,.,..,
even RF-El skin effect.Weinberg's“en-
phasis of the curious analogy between
field theory and hydrodynamics Navier-
Stokes equa:ian,equivalenc to classic
Brillouin w®k“/S(k)in classical limic,
motivates understanding of analogies!
1.C.Siegel,IBY Conf.Comp.& Math,,Stan-
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Self-Similarity & Self-Affinity :
Simultaneous Global(llomogeneous) Sym=-
metry-Restoring But Local(lleterogene~
ous)Symmetry-Breaking:Can Groups DBe
Scale Dependent ? EDWARD SIEGEL,S.S.
R.L.,183-14 "Avenue,San Francisco,CA.
94118. Self-similar(isotropic) and
self-affine(anisotropic) scaling-inv-
ariance,gencrators of r-& t-space fr-
actals and k~-& w-space diffractals,
are a unique group of generators:glo-
bally symmetry-restoring(homogeneity)
but locally symmetry-breaking(hetero-
geneity) present a unique group:glob-
ally versus locally! Can groups be
scale-dependent? This seemingly para-
doxical dichotomy of self-similar and
self-affine groups(SS(3) & SA(3)),
that generate fractals and their diff-
ractals,global symmetry versus local
asymmetry,is examined.The question of
scale-dependence versus scale-invaria-
nce of continuous Lie groups T(3),S(3)
(and discrete groups) under SS(3) and
SA(3) generators,and just how,why and
where scaling cut-offs exist between
global symmetry versus local asymmetry,

the global-local cut-off,and how to
define it,is examined.

A

N

How Fractal Is Fractal?:How Many of
What Measures Are Both Necessary &
Sufficent To Define A Fractal As
Fractal? EDWARD SIEGEL,S.S.R.L.,183-
1 venue,San Francisco,CA.94118.
Fractals,and their('"waves that encou-
nter fractals")diffractals,have a pl-
ethora of measures,qualities and qua-
ntities associated with them(sometim-
es paradoxically antithetical):depre-
ssed dimensionality,upper and lower
scaling cut-offs,homogeneity(vs.het=-
erogeneity),isotropy(vs.anisotropy),
lacunarity(va.alacunarity),succloari-
ty(vs.asuccolarity),ramification(vs.
unramification),...How many of what
measures(and qualities and quantities)
than can and do characterize fractals
(and their diffractals) are both nec-
essary and sufficent to define a fra-
ctal as fractal? Even depressed frac-
tal dimensionality is shown to depend

upon both upperz ped, lgwer-gealing

cyg;ggfs. topological £D(2 2

4 ) P L3 Questions
eometric em ging'

such as tRESBCSFE manggg ry®to ask and

answer with the overwhealming advent
PRySI2SE24da) pPBYREES; TokeKadanott,

"RoughStoffe'"= Irrational Numbers +

Nonlinear Dynamics Manifestations of
Universal Anderson Localization=DeLoc=
alization Transition With 1/f Noise
Signature/"Echo". EDWARD SIEGEL,S.S.
R.L.,183-14" "Avenue,San Francisco,CA.
94118. The }dencificution.via Static

Synergetics ,of the universality of
the Anderson localization-delocaliz~-
ation transition with 1/f noise and
1/f susceptibility polarization cat-
astrophy signatures/"echos",is exten-
ded to nonlinear dynamics:intermitt-
ency,period doubling(=fractal quanti-
zed frequcncy-halving),collapse to
center manifold two-time-scale dyna-
mics,...,routes to chaos. All can bhe
understood as universal Anderson logc-
alization-delocalization transition
critical phenomena in w-space,via the
common Lyapunov exponent,spatial loc-
alization length or temporal localiz-
ation time(in phase space).As well,
anomalous diffusion and intermittency,
both exhibiting 1/f noise and"somehow'
caused by fractal self-similar group
PCRISREE R RTALACEARESoAEERA AL .,
Stanford(86);ICM'86,Bkly(86);Statphys=-
16,L00ston(86) 2.Toulouse&Pfeucy,p.173!

Their Fractals + Their Diffractals :

"Func:als'gDUARD SIEGEL,S.S.R.L.,183~

14*"Avenue,San Francisco,CA.94118.
Irrational numbers are identified as
the orgin of fractals,and the fract=-
als of their diffractals,generically
named"RoughStoffe".Aside from the ub-
iquity of irrational transcendental
numbers e,Yrand G(Golden mean) as fix-
ed points of Mandelbrot,Julia,...sets,
if fractal patterns in Nature origin-
ate from thermodynamic second law
entropy extremization(under arbitrary
constraints,now always maximizaction),
to minimize free energy,S=k,ln W bi-
modally means that in addit?oneto S=
S(H)2 also kB-k (e). Similarly w=(h/
2m)k“/S(k) means w=w(k),but as well
h=h(T?). These cross-equalities,termed
"Functals'",are not 1ndependeg;'being
related by Euler's formula e +1=0,
e=e(Tr).The equations of physics are
not just about about how the dependent
variables are functions of the indep-
endent variables,but about how and why
the constants of physics are irration-
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Scattering of electrons from the excited states
of helium atom at E = 1000 eV, N.3. RAO, Physi-
cal Research Laboratory, lheoretical Physics
Area, Ahmedabad 380 009, India. Collision proce-
gsses involving atoms initially in an excited
state are very important to the study of gaseous
discharges, plasma physics, excimer laser and
other phenomena where excitation from the excited
states represents one of the major channels for
the absorption of electron energy. In view of
the importance of this process, here I made an
attempt to study the scattering 8f electrons by
He atom for the transition 235-3°S in the Born
and GES approximations. Collision cross sections
are studied at E = 1000 eV, Mathematical techni-
ques used in the present work will be discussed
at the time of conference.

Role of excitation ener in the elastic sca=
ttering of electrons by Lithium atom. N.S.
RAO, Physical Research Laboratory, Theoretical
Physics Area, Ahmedabad 380 009, India. The
study of electron collisions with atomic syst=
ems was attracted a considerable amount of
interest in recent years. Firstly, there is

an increasing demand for collision cross sect-
ions in other fields such as astrophysics,
laser physics and plasma physics. Secondly, &
number of advances have occurred on the experi-
mental side., These experiments provide very
stringent tests of the theory and have stimula-
ted the development of new theoretical approa=
ches, Motivated to this, an analytical study
is made to obtain elastic collision cross
sections for scattering of electrons by lithium
atom through the Born and static field approxi-
mations. Two types of excitation energies
(DE's) are used to obtain the cross sections
for 3-Li interaction, The best choice of DE to
obtain the accurate cross sections and the
effect of DE on second and third Born terms will
be discussed at the time of conference.

Effect of core interaction in the study of
electron-alkall atom scattering at intermediate
and high incident ener regions, N.S. RAU.
Physical Research Laboratory, Ilheoretical Phy-
sics Area, Ahmedabad 380 009, India, Scattering
of electrons from alkali atoms (Li,Na) has been
studied by a variety of approximations., Most of
these approximations have neglected the core
interaction in the calculation of scattering
parameters for alkali atoms like lithium (Li)
and sodium (Na). Recent studies on the scatter-
ing of electrons by Li atom show that the contri-
bution coming from the core potential to the
scattering parameters is considerable even at
intermediate incident energy region. In view of
this, an analytical study is made to obtain the
scattering amplitude, by considering the core
potential for Li and Na atoms. Born and

Ochkur approximations are used for the present
study. Total cross sections (TCS) are calcula-
ted for Li and Na at E « 1000 eV. Differential
cross sections (DCS) are in progress., Present
TCS and DCS results will be discussed at the
time of conference.

Quasicrystals:Self-Similar Scalinpg-
Relations Interpolate Between Micro=-
scopic Fractal Molecules And Macro=-
scopic Quenched-In Vorgices.EDWARD
SIEGEL,S.S.R.L.,183-14" "Avenue,San
Francisco,CA.94118. Pauling's micro=-
scopic view of quasicrystals as frac-
tal molecules versus other views of
quasicrystals as quenched-in liquid
vortices during quasicrystal freezing
from the liquid state, can be reconc-
iled by performing self-similar scal-
ing~relations(dilation-symmetry,scale-
invariance) transformations from mic-
ro-scale fractal molecules to macro-
scale quenched-in vortices. Thus,these
seemingly paradoxical dichotomous
views of quasicrystals are in reality
just different scale interpretations
of the same paradigm for how and why
seemingly impossible symmetries of
quasicrystals can3and do form in Nat-
ure. Mandelbrot's fractals can and do
provide a common language to describe
quasicrystals,self-similarity the key.
1.L.Pauling,Am.Crystall.Assn.Mtg.,Sta~-
nford(1985) 2.E.Siegel-ibid. 3.8.B.Ma-

ndelbrot,Fractal Geometry of NnturegSS)
K.FalconeTr,Geom.ol Fractal SGEts(1985)
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Gauyge theory of string_models, T. Curtright, University of
Elorida, Gainsville,

J3

Hierarchies of Symmetries and Conserved

Functionals of the Federbush model. PAUL
H.M. KERSTEN, University of Twente, The

Netherlands

The Lie algebra of Lie-B4cklund trans-
formations of the Federbush model {8
discussed. First of all the Lie algebra of
infinitesimal symmetries and the asso-
ciated conserved functionals is given.
Then, relying on the grading of the model,
first, second and third order (x,t)-
independent Lie~Bdcklund transformations
are obtained. The construction of four
creating and annihilating Lie-Bicklund
transformations, which turn out to be
local, is given. These transformation,
which are polynomial of degree one in x
and t, generate four hierarchies of Lie-~
Bdcklund transformations. Finally, due to
the construction of two Lie-B&cklund
transformations, which are polynomials of
degree two in x and t, we obtain an
infinite number of hierarchies of
Hamiltonian vector fields. The corres-
ponding Hamiltonian densities are gilven.
All results are obtained by symbolic
computation, using REDUCE 3 and developed
software packages.

J2

A-Dﬂmnﬂmﬂigmm;mmggmun; P. Cvitanovic,

J4

Sen_Stencruee, Erojection Operaoers gy

=l

EOulyalenc e for Sophy Laced Groops A

soni and  Fermionic partiticn functo
vyc=gimensiongl  tarus oare explicitly o3l
galabiieh g oase=fermy 2quitvalene s far eacn &, :
rapresentation of every simply-laced group G A
one=to-one  corrgspondence  exists  for buson: o ailh
momenta generatea by the root lattice of 5 SRIfted oy L
2lzment W, , wyhera W, 1s3 mimmal weight of 3, 1.2, an
elament of the center of the covering aroup of G, and
fermions with generalized boundary conditions y —
{#xpBy ) y (under rotation around the torus)

AR BN 18]

I the same element of 2 as 15wy, The non-urtiogons

walght lattices of G are convert2d nto orthagona
lattices with constraints. It 1s shown that cniy
(2M) can these constraints be written as projection
cperators, which correspaond 10 sums over spin strusturs
In fermicn language. For SUCN), €5 and E- tne approprats

constraints are wrnposed by coupling the fermcns to w1
Nauge neld which act as Lagrange multiphiers  Sepii
roduiar ovariant partivun Tuncuion ars presented 1o0
ciosed stnngs compactined to sunply-laced grang:
assoclated 10 Kel-lloody algebas with central chargs
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*Supported oy the US Natanai Scrence Faundation ander
Contract Mo E2-01094
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Highest weight vectors in Virasoro modules, G. J. ZUCKERMAN,
Yale University. The extended state space of the first
quantized bosonic string is an indefinite Hermitian module
over the Virasoro algebra. If the dimension of Minkowski
space-time is D and the slope is a, then the physicai
states of the string are highest weight vectors, of weiglc
(a,D), in the extended state space. We present a fo;mu a
for the rank and signature of the restriction of the Her-
mitian form to the space of physical states. A prominent
role in the formula is played by the irreducible Virasgro
module of highest weight (l-a, 26-D). The no-ghost theorem
for weight (1, 26) is a special case of our formula--thus,
the formula is an extension of recent results obtained
jointly with I. Frenkel and H. Garland at Yale. A fur:he;
extension of our results relates modified string modules for
D=2 to the irreducible modules of highest weight (h,c),
with 0 < ¢ < 1. This relationship refines an observa;ion
by C. Thorn of a conmnection between no ghost theorems dor
modified strings and the unitarity theorems of D. Friedan
and S. Shenker, (and of D. Olive and P. Goddard.)

J7

3-Cocycles in the Monopole Sector of Gauge Theories.

1. BAKAS and D. MCMULLAN, University of Utah. The 1
and 2-cocycles of gauge group cohomology have played a
fundamental role in anomalous theories. It is natural
to inquire whether there are field theoretic examples
that allow the occurrence of 3-cocyles, thus leading to
(possible) breakdowns of associativity. We show that
in the monopole sector of gauge theories such a
possibility may arise, due to the boundary conditions
imposed on the fields at infinity. Using the Christ-
Jackiw interpretation of Yang-Mills dyoms, it is found
that a non-trivial 3-cocycle of the space gauge BIOUP
results when the defining 3-simplex is not entirely
confined in one connected component of the gauge orbit
(and hence has no infinitesimal analogue). The 82
cocyle is a globally defined gauge invariant quantity
obtained from a generalization of the "descent” tower
of gauge cocyles to manifolds with boundaries. For an
SU(2) gauge theory, explicit calculation shows its
relation with the Callias index theorem for the Dirac
operator in a dyon field.

Jo

ON _THE SOLUTION SPACE OF VARIOUS ©
MODELS, M. JACQUES, Université Catholique de
Louvain, Belgique, Y. SAINT- AUBIN', Université de
Montréal, Canada

We investigate infinite dimensional Lie algebras of
infinitesimal transformations acting on the solution space
of various 2-dimensional ¢ modecls: (i) principal &
models (¢ models with values in a group), (i) ¢ models
with values in a Ricmannian symmetric space and (iii) ¢
models with a Wess-Zumino term. Using Takasaki's
approach, we recover, for the principal G-models, the
algebra found carlicr by Dolan and Wu. This algcbra has
the structure of the loop algebra g ® R[t, t''] where gis
the Lic algebra of G. The o modcls with a
Wess-Zumino term are also considered; the algebraic
structure is found to be the same. For ¢ models with
values in a Ricmannian symmetric space G/H which is
not a Lie group, the algebra is a subalgebra of the loop
algebra found for the principal models but it does not
seem to be graded. However it contains two graded
infinite dimensional subalgebras with the following
structure: if £ and m arc the two eigenspaces of the
involution o defining the RSS G/H, these two graded
subalgebras arc A® R[t] and (® .y A1) O
@ (enm® t2iEl)

T Supported in part by the Natural Scicnces and

Engincering Research Council of Canada and the "Fonds
FCAR pour I'Aide ct lc Souticn i la Recherche"
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The Virasoro symmetry of the Emst equation, Bo-Yu Hou,
Xibei University.
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Physi nterpretation of th [‘i ;
djoint, and Vector Representa lgﬁ of
A§Qir_\$|§n), aF. D. SMITH, JR., Georgia Institute
of_Technology. The B-dimensiona_l
(left-handed) irreducible half-spinor
representation of spin(8) corresponds to
the 8 first-generation lepton and ququ
particles. The mirror image half-spinor
representation corresponds lo. 8 30
antiparticles. The 28-dimensional adj?l
representation of Spin(8) w'refsponds 0
gauge bosons: 8 gluons; 10 grgwtgn &
polarizations: 4 photon polar?zataors. a
6 for weak Spin(4). The g-dimensional
vector representation of Spin(8) Jesy
corresponds to a space-lin_w base mamtae s
A geometric Higgs mechanism reduces
8-dimensional base manifold to
4-dimensional space-time and also reduces
the weak gauge group Spin(4) to SU(2).

K3

SU(9) Grond Unificetion Model of Subguorks. rks.
Xiso-Zhou Xue, Henan Teochers University. An
improved version of the grand unification, composite
model proposed eerlier is suggested. Under the
hypothesis of partly broken global chiral symmetry,
we give the four family of Fermions at low energies
to reslize unificotion of four femily of Fermions.
Neutrino may acquire naturally the Dirac Mass. Proton
lifetime and Weak Neutral Current at low energy ore
consistent with experimental results.

K2

Orthornormal Geuge and Affine Geometry_in String

Theory BHCho end Y.S.Myung, Korea Advenced
Institute of Science and Technology. We discuss
the relationship of particle field theory to string
theory. The orthonormal gauge is derived, 6s @
natural extension of the arc-length gauge (x 2 =1)
in the point particle theory. Also it is shown that
the residual reparametrization invariance after
the gouge fixing is identified with the offine
invariance.

K4

The Announcement: The Solution for the
Heasurement Problem in Quantum Hechanics. Jin
Yoghimura, S.U.N.Y.-E.S.F. at Syracuse. -- I introduce
the notion of subjective probability space based on the
definition of probability space function. From this
notion, the interpretation of probability in quantum
mechanice can be vieved as follovs. The quantum
probability space is the human information concerning
the properties of elementary particles, vhich is built
from the past experiences. It infers the result of
measurement, i.e. the value of observables. The
reduction of vave packet is the artifact of the
Copenhagen interpretation of probability. EPR paradox
and Schrodinger’s cat paradox does not occur in my
theory. The resulting quantum mechanics is not the
description of the physical nature of elementary
particles, but that of human prediction theory about
the result of an experiment of elementary particles.

1. J. Yoshimura, K. Yoshimura, Probability definition:

the mathematical foundation of statistics. Unpublished
(1986).
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:Supersymmetric Strings on Grassmann
.'Manifolds, GARY L. DUERKSEN, AT&T Bell
Laboratories. One of the fundamental pro-
blems in string theory is understanding

Broken SUg X Oz and the rare decoy p=>4ni

The Lorentz the geometry of the underlying space or
AR, University of Delhi. ) "target space" on which the string dyna-
?r'w::‘::tsztm;;wm of the hadron couplings deduced mics are formulated. In conventional

string theory, attempts are made to iden-
tify this initially undetermined space via
consistency and phenomenological arguments
A new string model and its supersymmetric
generalization are proposed in which the
world-sheet coordinates of the string
represent the Stiefel coordinates of a

fon of
within the general framework of a broken vers
the SUg X O3 quark model is exploited to compute

the rare four-body decay channel p -> 477. The decay
amplitude is assumed to be dominated by the (1,0,

The
A, A)n ond p p Intermediate states, Grassmann Manifold, Gy, the set of all k-

= ecay rate ere dimensional linear subspaces of the embed-
celculated estimates for the p -> 4r d
found to be consistent with the available ding space. In this formulation the

intrinsic geometry of the model is made
experimenlﬂ‘ evidence. manifest in the initial formulation of
. the Lagrangian,

K7
K&

2 de Sit-
Integral-Spin Fields on 3+ =
ter Space. J.P. GAZEAU, LPTM, Uni ® o A ¥ s
vVersit€ Paris 7. Irreducible or ngn e e
decomposable representations of the

E.J.Bha’ctacharjee;St.Anth:ny's colies

en- SSe
de Sitter group SO(3,2) are extar_ Particle sym:ietrics are expressed motherntica
sively studied. Corresponding ¢ Ea T T il presaed astha:
rier states and invariant two-poin 11y by special algebras, GeliMarn ~(iubo
functions are built through recur= pase formulae , ¥ Q and ¥ I, etc syr-giries
rence formula. The problegs,ggverbe- predicted successfully 53:9Jelementa:y s
light-cone propagation an diFa =les .But the forzulas and Sy..etries <¢ not
ration" phenomenon are examined.

ular emphasis is given on the
ggfg:iled masgless nondecomposabl:n
representations with arbitrary spin.
with the following result : for a
certain choice of the gauge-fixing
parameter, the carrier states pro
pagate only on the light-cone.

Seems to hold for rany cases,.Even quariz= anti
quarks triplet symmatries Q Y 13 could not
solve the pré@em cf finding how many partic-
les may exist in nature,.It vill be discussed
how E,J,P sym=etries can solvye this
problen,

-

particuly



Color Space Groups in the Analysis of the Phase Transiti-
ons,J.N.Kotzcv,D. A. Alexandrova,sof ia_University.An algo-.
rithm for derivati?B)of all the P-type permutational co-
lor space groups G'©’,isamcrphic to the 230 cristallo-
graphic space groups G,is fcund/1/.The full list of the
colar space -groups,belonging to 10 chromomorphic classes,
is given together with appropriate classification.The co-
lor space groups application in the Larndau theoty of pha-
se transitions is discussed/1,2,3/ and a comparison with
results of other authors is given.
1.J.N.Kotzev,D.A.Alexandrova,Proc.III Int.Seminar,Yourra-
1a,85,Ed.by M.A.Markov,"Nauka" ,Moskow(1986);Proc X Euro-
pean Cryst.Meeting,Wroclaw,1986. 2.D.B.Litvin,J.N.Kotzev,
J.L.Birman,Phys.Rev.B,26,6947(1982). 3.J.N.Kotzev,D.B.
Iitvin,J.L.Birman,Physica 114A,576(1982).

L3

Various classification schemes for irreducible space group

representations. B.L, DAVIES, University College of North
Wales, Bangor, UK, R. DIRL, TU Wies, Austria; Due to
the existence of infinitly many different labelling schemes
for space group irreps we use this ambiguity to standardize
induced space group irreps in a specific way. We analyze
the implications of changing the shape of representation
domfxna from standard to non-standard ones and discuss the
merits and drawbacks of them. To achieve this standardiza-
tion the little co-group irreps and the coset decompositiong
of_s?ace groups with respect to their little groups are
unified within classes of space groups. Finally to demon-
strate the variety of possible labelling schemes, 'alter-
netzve' classification schemes /1/ based on chain adapta-
tions with respect to different space groups are also
sketched.

/1/ R. Dirl, R.W. Haase: "Alternative classification
schemes for energy bands" in Proceedings of the
XIIIth International Colloquium on Group Theoretical
Methods in Physics

L2

Physical applications of compatibility relations for space
group Clebsch-Gordan—-Coefficients. R. DIRL, TU Wien,
Austria; B.L. DAVIES, University College of North Wales,
Bangor, UK. Compatibility relations for multiplicities
and for space group CG-matrices are presented. These rela-
tions prove to be useful and necessary when applying the
Wigner-Eckart's theorem for space groups and when varying
continuously q-vectors. Continuous parameter variations are
essential in physical applications and may lead to discon-
tinuous changes in selection rules. This discontinuity is
governed by the compatibility relations for space group
CG-matrices. We analyze the implications of paraceter vari-
ations in terms of a characteristic class of irreducible
tensor operators that arise in scattering processes. We
show that irreducible tensor operators may cease to be ir-
reducible when their defining q-vectors are varied contin-
uously to g-vectors of higher symmetry. Finally to illus-
trate the utility and applicability of compatibility rela-
tions we treat various examples in detail.

L4

Q-Reducible Space Groups. V. Kopsky and D.B.

Litvin, Penn State-Berks. If a poirnt group G
of a space group H is Q-reducibdle, then the
¢roupb has the following properties: (1) The
poiat group G is a direct or subdirect product
of point groups El and 52 which act on Geinvarient
subspaces V, and V,. (2) The translation subgraup
‘tc splits into e direct or subdirect product of
its projections T, and T, onto v, and V,. (3)
The subgroups ‘l‘g- rgn V1 acd r;- ':Gnvz are
porzal in h and the corresponding factor groups
b /rg and b/’l‘; have the structure of subperiodic
groups. (4) The groupd itself is a direct or
subdirect product of space groups of lover dizen-
sions. These properties can be used either for
the anaiysis of spce groups vith Q-reducibdle
pofnt groups or for tte construction ca the basis
of the knovledge of lover dizensional ones.These
points are i{llustrated by an exazple of groups
of Laue class D, .

Supported in part by NSF DMR-8406196.



Monday, October 20, 1986

Algebraic Methods in Physics
8:00 Registration

9:00 Opening Remarks

R. F. Casten
Dynamical symmetries
in nuclear structure

9:20

10:10  W. G. Harter

Spin phase space and
rotational symmetry for
molecular rovibrational
dynamics

11:.00 coffee

11:20 F. lachello

Review of recent
developmentsin the use
of symmetries in reactions
12:10 R.D. Amado

Algebraic methods in
medium energy scattering
from nuclei and molecules
1:00 lunch

J. E. Marsden

The dynamics of rotating
structures

2:30

3:20 R.D. Levine

Algebraic method for
molecular structure and
dynamics

2:30 Parallel Sessions
A and B

XV INTERNATIONAL COLLOQUIUM
ON
GROUP THEORETICAL METHODS

Tuesday, October 21, 1986

Quasicrystals

9:00

9:50

10:40

11:00

11:50

12:40

7

12:30

2.30
320

1:30

P. Kramer

"Das Pentagramma nacht
dir Pein?" Violation of
periodic symmetry in
Quasicrystals

M. Duneau
Title to be announced

coffee

V. Elser
The growth of quantum
crystals

P. J. Steinhardt
Introduction to the
physics of Quasicrystals

lunch

Hao Bai Lin Ve
Number of periodic
windows in one-
dimensional mappings
and group theory

L. C. Biedenhamn v
The group theoretical
approach to scattering

Parallel Sessions
C, D, and E )
5

IN :

PHYSICS

Wednesday, October 22, 1986

Nonlinear Dynamics

9:00

9:50

10:40

11:00

11:50

12:40

2:00

5:00
6:00

7:00

P. Cvitanovic L
Renormalization’ -
approach to chaos

M. Gutzwiller L
Chaos in the transition
from classical to
quantum mechanics

coffee

A.J. Libchaber
Quasiperiodicity, chaos
and turbulence in mercury
and helium experiments
M. J. Feigenbaum
Characterization of
strange sets

lunch

sightseeing in
Philadelphia

Wigner Medal Award
Reception

Banquet

Thursday, October 23, 1986

Differential Equations

9:00

9:50

10:40

11:00

11:50

12:40

2:30

P. Olver
Generalized symmetries

A. Deprit
Title to be announced

coffee

P. Winternitz

New results in the
applications of group
theory to differential
equations

C. L. Wu

Dynamical symmetries
in collective nuclear
structure physics

lunch

—

Parallel Sessions
F,G, and H

Friday, October 24, 1986

Fundamental Physics

9:00

9:50

10:40

11:00

11:50

12:40

2:30

E. Witten
Title to be announced

H. Georgi

Approximate global
symmetries of the
electroweak interactions

coffee

L. Sulak
Title to be announced

C. N. Yang
Title to be announced

lunch

Parallel Sessions
J, K, and L



Al

A2

A3

A4

AS

A6

A7

A8

A9

Parallel Sesslon A

Monday, October 20, 1986

2:30

2:45

3.00

3:15

3:30

3:45

4:00

4:15

4:30

4:45

Hans E. DeMeyer

S. K. Kim

J. P. Draayer

Hans E. DeMeyer

Guldo van den Berghe

George Rosensteol

A. B. Balantekin

J. N. Ginocchlo

Y. Alhassid

MacAlister 2023

Dynamical group approach to certaln
anharmonic osclllator and perturbed
Coulomb potentlals, H. E. DeMeyer

Theorem on the Schwinger
representation and Its application to
the algebralc Hamiltonlan for
dlatomic molecules, S. K. Kim

Algebralc foundation for the triaxial
rotor, J. P. Draayer and Y. Leschber

Classification of symmelry-
preserving cublc Interactions In the
Interacting Boson Model, H. E. DeMeyer

collee

Symmetry conserving higher-order
Interaction terms In the 1BA model:
the O(6) limh, G. van den Berghe

The U(6,1) model o palring and
quadrupole collectivity, G. Rosensteel

Dynamical symmetrles lor 0dd-Odd
Nuclel, A. B. Balantekin

Spln quenching In the SO(8) and Sp(6)
fermion models of collective motlon,
J. N. Glnocchlo

Algebralc approach to dlssoclation from
bound states, Y. Alhassid

B1

82

B3

B4

B5

B6

B7

B8

B89

Monday,

2:30

245

3.00

3:30

3:45

4:00

4:15

4:30

4:45

Parallel Sesslon B

October 20, 1986

Jacob Katrlel

Chrlstopher Gerry

Marcos Moshinsky

C.Quesne

R. LeBlanc

James D. Louck

A. B. Balantekin

Jorls van der Jeugt

Antonino Sciarrino

MacAlister 4014

Group theoretical applications of
generalized Bose operalors:
fractional boson squeezed stales for
SU(2) and SU(1,1), J. Katrlel, M.
Rasettl, and A. |. Solomon

SU(1,1) coherent states and squeezed
light Interacting with an anharmonic
osclllator, C. Gerry

Representation of the generators of
Sp(6,R) Ina monomial basis
asssoclated with a given Irrep of this
group, M. Moshinsky

SU(n) represeentation theory In terms
of pseudo-unitary groups, C. Quesne

colfee

A new perspective on the Wigner-
Racah calculus, R. LeBlanc and K. T.
Hecht

Symmetrles of some hypergeometric
serles, W. A. Beyer, L. C. Beldenharn,
and J. D. Louck

On coherent states for ortho-
symplectic supergroups, A.B.
Balantekin and H. Schmitt

On principal subalgebras of Lle
superalgebras and unimodality, J. van
der Jeugt

Representations of Lle algebra G(3),
A. Sclarrino



C1

c2

C3

C4

C5

Ccé

c7

(:]

c9

Parallel Sesslon C

Tuesday, October 21, 1986

2:30

3.00

3:15

3:30

3:45

4:00

4:15

4:30

4:45

5:00

Rudolph Haag

Allred Rieckers

Y.S. Kim

8. J. Dalton

G. D. Rideau

R. R. Aldinger

C. J. Papachristou

Howard E. Brandt

Philip Yasskin

MacAlister 4014

Generally covarlant quantum fleld
theory and scaling imits, K.
Fredenhagen and R. Haag

On the covarl rep ntatlons of
global quantum dynamics and lts
symmetrles, A. Rleckers

UnMary representations of photon
polarization vectors, Y. S. Kim, D. Han,
and M. E. Noz

collee

New geomelric symmelrles via
nonlinear realizations, B. J. Dalton

Nonlinear representations ol the
Polncare group, G. Rideau

Quantized deSitter structured
connection and an example: the
quantum relativistic rotator, R. R.
Aldinger

Isogroups of dilferential ideals of
vector valued differentlal forms:
application to the classical
Yang-Mills equations, C.J.
Papachristou and B. K. Harrison

Ditferentlal geomeltry and gavge
struciure of maximal acceleration
Invarlant phase space, H. E. Brandt

The space-time dilteomorphlsm group
as a doubly semi-direct produdt, P.
Yasskin

D1

D2

D3

D5

D7

Tuesday, October 21, 1986

2:30

2:45

3:00

3:15

3:45

4:00

4:15

S. Deonarine

J.P.Lu

R. W. Haase

S.Y. Goshen

Charles Radin

Marko V. Jarlc

Danlel B. Litvin

Parallel Session D

MacAlister 4016

Symmelry and subgroups of the
regular tetrahedron In 4-dimenslons,
S. Deonarlne and J. L. Blrman

Symmetry of quaslperlodic lattices In
2.D as subsymmelrles ol 4-0
| hic sy tery, J. P. Lu

oy u'eY
and J. L. Blrman

Quas lattices assoclated with the

\cosahedral and dihedral groups, R.W.

Haase and P. Kramer

Tensorlal propertles which
distingulsh |cosahedral symmetry
{rom cublc or SO(3) symmelry, 8.Y.
Goshen and J. L. Birman

collee
The unstable chemical structure of
quaslcrystal alloys, C. Radin

Group theory and elasticity of
Quaslcrystals, M. V. Jark

Symmelry and phase transhions In

decagonal quasicrystals, D. B. Litvin,

J. L. Birman, and V. Kopsky

Parallel Sesslon E

Tuesday, October 21, 1986

E1 230

E2 245

E3 3.00
E4 315

3:30

ES 345

\/éﬁ 4:00

E7 415

E8 4:30
E9 445

E10 500
E11 5:15

E12 5:30

Raphael D. Levine

Chau Chin Wel

Ren Jye Yeh

Z. Papadopolos

Alejandro Frank

G. Vitiello

Jim Stashelf

\

D. A. Sparrow

Joseph. L. Blrman

Allan 1. Solomon

A. Bohm

R. Perline

MacAlister 2023

tnabrak e |

1 ting an

L v

tropy app h
collisions, M. Berman and R. D. Levine

Scaling Law of a space charge llow,
C. C. Wel, R. J. Yeh, and C. Y. Wang

Lle operators of nonlinear Schrodinger
‘equation, C. C. Wel, R.J. Yeh,and C. Y.
Wang

Symplectic decomposition of reaction
channels, P. Kramer and Z.
Papadopolos

colfee

Group delormations and the algebralkc
approach to scattering, A. Frank

Group contraction and the algebralc
approach 1o scattering, E. Celeghinl, F.
lachello, M. Tarlinl, and G. Vitiello

Constrained Hamiltonlans, BRS and
Homologlcal algebra, J. Stashell

Propertles of the strong factor In
dynamically generated S-matrices, R.
D. Amado, D. A. Sparrow, Y. Alhassld,
F. lachello, and J. Wu

Uniiied model of superconductivity
and density waves with SO(4)xSO(4)
dynamical symmelry, J. L. Birman and
A. |. Solomon .

Dynamical SU(8)- & laboratory for
phase coexistence, A. 1. Solomon and J.
L. Birman

The algebralc method for relatlvistic
systems: spectrum and radlative
transitions, A. Bohm

Stereographic projection in hyperbolic
space and the Kepler problem, R. Petline



F1

F2

F3

F4

F5

F6

Parallel Sesslon F

Thursday, October 23, 1986

2:30

2:45

3.00

3:30

3:45

4:00

@4:15

F8

F9

4:30

4:45

F10 5:00

F11 5:15

F12 5:30

Randall D. Morris

Freydoon Mansourl

M. Splegelglas

K. C. Tripathy

Ugo Bruzzo

Dominique Dehin

Sultan Catto

Chang Kuen Jue

Luc Vinet

Pankal Jain

Fred Cooper

Gerald Kalser

MacAlister 4014

SU(2)xSU(2)xU(1) charge symmetric,
color electroweak model, R. D. Morris
and F. Reifler

Interacting parastring theorles, F.
Mansourl

QBRST cohomology- a mechanism for
getting rid of negative norm states,
with an application to the bosonlc
string, M. Splegelglas

Representatlon theory of BRS
algebras, M. K. Patra, K. C. Patl, and K.
C. Tripathy

collee

Noether theorems on superspace fleld
theorles, U. Bruzzo

N=2 superconformal quantum harmonic
osclllator, D. Dehin, J. Beckers, and V.
Hussln

Effective quark-diquark
supersymmelry and splitting of Regge
trajectorles, S. Catto and S. Kuyucak

The chiral transformation and
Invarlant Interactions of superflelds,
S. K. Chol, D. Son, and C. K. Jue

Subvarlant chiral and vector flelds,
L. Vinet

Bag formation In a chiral model,
P. Jaln

Exactly soluble supersymmetric
potentlals and shape Invarlance, F.
Cooper, J. N. Ginocchlo, and A. Khare

Quantized flelds In complex superspace, G.

Kalser

Parallel Sesslon G

Thursday, October 23, 1986 MacAlister 2023

Gt 2:30 K. B. Wolf Symmetry In Lle optics, K. B. Woll

G2 245 Symmetrles of linear Newtonlan

systems, A. Gonzalez-Lopez

A. Gonzalez Lopez

Nonli dilf, lal equations with
superposition law for the osp(1,2)
superalgebra, L. Gagnon, P. Winternitz,
V. Hussin, and J. Beckers

G3 3:.00

Langls Gagnon

Hall magnetohydrodynamics:
conservatlon laws and Lyapunov
stabllity, D. D. Holm

G4 3:15 Daryl D. Holm

3:30 colfee
Clebsch potentlals, Lin constralnts,

and gauged Lle Polsson structures, L.
A. Ibort and H. Cendra

G5 345 Hernan Cendra

Jair Koiller Nonholonomical systems with

symmetry, J. Kolller

G6 4:00

D. David Symmetry reduction for the
Kadomtsev-Petviashill equation and

Its Backlund transformation, D. David

G7 4:15

G. F. Helminck Construction of solutions of the
muhi-component KP hlerarchy, G. F.

Helminck

G8 4:30

Dorlan M. Hatch Little groups for reducble represen-
tations of space groups, D. M. Hatch

and H. T. Stokes

G9 445

The exact solution of multidi|
classlcal ¢° fleld equations

M. Grundland

G10 5:00

Poster Session

Thursday, October 23, 1986 Living Arts Lounge

Jacob Katriel Explicit expression for the product of
the class of transposlitions with an
arbltrary class of the symmetric group
Alejandro Frank Algebralc approach to molecular
electronlc spectra

E. Slegel Sell-simllarlty and self-affinity
RoughStolfe

Nonlinear dynamics

Fleld Theory &
Quaslerystals:

How Fractal Is Fractal?

H1

H2

H3

H4

H5

H6

HB8

Thursday, October 23, 1986

2:30

245

3:00

3:15

3:30

3:45

4:00

4:15

4:30

Hans Doebner

Gerald A. Goldin

Walter Schempp

Maurice Kibler

Yuan K. Ha

K. C. Tripathy

R.T. Sharp

N.S. Rao

Parallel Sesslon H
MacAlister 4016

Title to be announced, H. Doebner

Unltary representations of
diffeomorphism groups and unusual
particle statistics, G. A. Goldin

The dlamond Lle group and path
Integrals, W. Schempp

Levi-Civita, Kostaanhelmo-Stelfel
.and other transformations, D. Lambert
and M. Kibler

colfee

Linear realization of noncompact
symmetrles, Y. K. Ha

Iwasawa and Langlands
decompositions, Satake dlagrams and
graded Lle algebras, K. C. Tripathy and
V. Sharma

A folk theorem revisited. The
degenerate case, R. T. Sharp and Y.
Glroux

Progress report on the study of the
asymmetry parameters for elastic
scattering of electrons by H and He, N.
S. Rao



J1

J2

J3

Ja

J5

J6

J7

J8

Parallel Sesslon J

Friday, October 24, 1986

2:30

2:45

3:00

3:15

3:45

4:00

4:30

Thomas Curtright

P.Cvitanovic ~ «><

P. H. M. Kersten

Norman Redlich

Gregg Zuckerman 2

Yvan Saint-Aubln

|. Bakas

Bo-Yu Hou

MacAlister 2023

Group theory of string models, T.
Curtright

A new truction of ptional Lie

groups, P. Cvitanovic

Hierarchles of symmetrles and
conserved functionals of the
Federbush model, P. H. M. Kersten

Spin structure, projection operators, and
Bose-Ferml equivalence for slmply laced

groups, A. N. Redlich, H.J. Schnitzer, and K.

Tsokos

collee

Highest welght vectors In Virasoro
modules, G. J. Zuckerman

Infinite dimensional Lle algebras
acting on the solutlon space of
varlous S models, M. Jacques and Y.
Saint-Aubln

3-cocycles In the monopole sector of
gauge theorles, |. Bakas and D.
McMullen

The Virasoro symmetry of the Ernst
equation, Bo-Yu Hou

K1

K2

K3

K4

K5

Ké

K7

K8

Parallel Sesslon K

Friday, October 24, 1986

2:30

2:45

3:00

3:15

3:30

345

4:00

4:15

4:30

F. D. Smith

Byung Ha Cho

Xiao-Zhou Xue

Jin Yoshimura

D. Parashar

Gary Duerkson

J. P. Gazeau

B. J. Bhattacharjee

MacAlister 4014

Physical Interpretation of the spinor,
adjolnt, and vector representations of
spin(8), F. D. Smith

Orthonormal guage and alfine
geomelry In string theorles, B.-Y. Cho

SU(9) grand unification model of
subquarks, X.-Z. Xue

The Announcement: the solutlon for
the measurement problem In Quantum
Mechanics, J. Yoshimura

collee

Broken SU(6)xO(3) and the rare decay
r-->4p, D. Parashar

Supersymmelrlc strings on Grassman
manifolds, G. L. Duerkson

Integral spin lields on 3 + 2 deSttter space,
J. P. Gazeau

On diiferent symmelries of mesons
and baryons, B. J. bhattacharjee

L1

L2

L3

L4

LS

L6

L7

L8

Friday, October 24, 1986

2:30

2:45

3:00

3:15

3:30

3:.45

4:00

4:30

Joseph N. Kotzev

Rainer Dirl

B. L. Davies

Danlel B. Litvin

M. I Aroyo

H. Bacry

M. N. Angelova

Hao Bal Lin

Parallel Session L
MacAlister 4016

Color space groups In the analysis of
phase transitions, J. N. Kotzev and D.
A. Alexandrova

Physical applications of compatibllity
relations for space group Clebsch-
Gordan coelficlents, R. Dirl and B. L.
Davles

Various classification schemes for
Ireducible space group representa-
tions, B. L. Davies and R. Dirl

Q-reducible space groups, V. Kopsky
and D. B. Litvin

colfee

The auxillary group approach to the
reduction of multiple Kronecker
products and to the chain-adapted
subduction matrices, M. |. Aroyo, J. N.
Kotzev, R. Dif, P. Kasperkovitz, and B.
L. Davies

What group theory tells us about
bands In solids, H. Bacry, L. Michel,
and J. Zak

On the 6-D symbols for corepresen-
tations of antiunitary magnetic

groups, M. N. Angelova, M. K. Peev, M. |.
Aroyo, and J. N. Kotzev

GRAPE- Group representation and
Application In Physics Environment,
Cul Zhan, Gao Jun-ming, and Hao
BalLin



Bogazlgl Onlversites!
Arglv ve Doklmantasyon Merkez!
Kigisel Argivierle |stanbul'da Bilim, Koltor ve Egitim Tanhi

Feza Glirsey Arsivi

M




