
Uynamical approach r-urtain anharmonıc
oscillator and porturbcd Coulotnb po~tüncıals.
ÎT! DE MbiYEK, Slate U a i ve r s i c y ~o f Cliont, Bolşıum . 
Ün account of Che SÜ(2,1) dynamical group for 
malLsm combincd wLtlı algebraLc pe r t ur b a 1 1 on the- 
ory very high accuracy approximations are ob- 
cained for clıe bound State energies of certaın 
one dimensLonal Schrödinger problems. A fırst 
potentiaL which is considered in more detaıl ıs 
the anhartnonic oscillator potential V(x)* 
x“ ♦ Ax“ / ( 1 ■'•gx“ ) where \ and g are real parame- 
ters. Next, the method is applied to the expo- 
nential cosine screened Coulomb potential V (r ) =■ 
-exp(-Xr)cos(ur)/r with .\ and p positive and 
real. In the lattcr case truncation of the se- 
ries development of the potential in powers of 
A can be easâly avoidod.

Alaebralc Foundation fo r  fhe Tr1ax1a1
Î.3. Or..,er jn.
State U n lv e rs l ^ . The '^ç^gjı.model
structure that 1s found in s 
theories of nuclear P“ 'î°“ ay In
snown to emBûdy ın a very natural 
algebralc rea l iza t ion  of . _ , ] y t i c
S pec lf lcd l ly .  there ex1sts a a
mapplng between the ro to r h ^ ı U o n la  na 
fo S r th V d e r  SU(3)»SO(3) In teg r i ty  basıs 
In teract lon.

" rot -
ar+bX3+cX^ i H5̂ J3

Under the tnappıng mto
co l lec t lve  model are carr led , ^,^^10
Casimir Invarlants of the 
theory. And as fo r the ro to r ,  Hg^ong to
of the In te g r i ty  basis Interactlon be 9
synmetry classes of the '(^®'^f’'^rr?g^nce ^to 
The theory glves Pbys^caJ J^^RaLh in his 
operators f i r s t  Introduced by 
attempt to provlde a canonical reso 
the SU(3).SO(3) m u l t ip l l c i t y  problem.

A2
Thepretü on the Schw1r>Qer representa tions 
artd I ts  Application to the Aloebraic Hanı- 
ilto n la n  fo r Diatomlc Molecules. Shoon K. 
•tIM, Temple U n lvcrs itv . A general tran- 
formatlon theory Is developed fo r the 
boson creatlon and annlhUatlon operators 
under Schuinger representatlon of a trans- 
foriRation group . Constructlon of scalar 
Invarlants under the orthogona! group Is 
dlscussed. The theory Is then applied to 
the Schulnger repesentatlon of the U(A) 
group to construct the complete algebralc 
Hanlltonlan fo r a dlatooılc molecule in  the 
vlbron model. The resu ltln g  expans1on fo r 
the ro ta tlo n a lly  inva rlan t Hamlltonlan Is 
egulvalent to that derived based on the 
spherical tensors formallsm; the la t te r  Is 
ava11ab1e only up to the tuo body in te rac- 
tlons and hence does not account fo r v lb - 
ra tlo n -ro ta tlo n  coupling. The present 
resul t  describes a li the In teractions 
conpletely. Application to H_ molecules 
are described. I .L .  Cooper
and R.D. Levlne, Chemical Physics, 1, 106 
(1986).

A 4

C 1 a s s i f i c a t i o n of syınnıecry presurving cubic in- 
ceractions in che Interacting Bosun Model .
H. DE MEYER, State Univursicy of ChcnC, Belgiutn. 
For each of the dynamiral symraetry limits of the 
nuclear interacting boson model, i.e. the U(5), 
ü(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. İt is furthermore investigated how 
an arbitrary three-boson interaction decomposes 
inCo 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.



â5
Symmecry cünaerviıın hişher-order interacrion cerms in the 
H U  modoL ; 'tl.o 0(b) U m i c. G. VANDEN BERCHi;, 
versiteic Çent (Uclgiura)TExpliciC matrix elemencs are^ 
touiıd für the geııerators üf Che group S0(6) ın an arbı- 
crary tocally synımatric irrcducible rapresentacion, usıng 
Llıe physical principaL S0(3) subgroup In the chaın SO(b) 
^Sü(5)^0(3). l'hu Lnternal une missing label problem ih 
solved through che definition of intrinsic States whıch 
are associated to the SU(2)xSU(2) subgroup in the chaın 
SO(6)2>SO(5)^SU(2)^SU(2) and out of which is projected a 
complete set of States in che physical basis by integra- 
cions över che physical rocation group manifold. The ma- 
crix elemencs of the SÜ(6) generacors ın che SU(2)xbUU; 
basis are chemselvos obcained by che intermediate use o 
an SU(2)>‘SU(2)><U(1) basis, the latter group being a sub­
group of S0(6) but not of S0(5). It is shown that these 
obcained reduced macrix elemencs can be used co calcuiace 
closed analycical forms for the eigenvalues of the Ç^ıra 
order S0(3) scalar operators which can play a role m  
ucscription oftbe 0(6) limit of the model. A comparı-
son uith experimental data will be given.

Â b

The U(6,l) Model of Pairing and Quadrupole 
Collectivicy. G. ROSENSTIiEL, Tulane Uni- 
versity. A majör objective of the alge- 
braic approach to nuclear structure phys- 
İC3 is to achieve a unifled cheory of che 
cwo Principal competing aspects of the 
nuclear mean field: nucleon pairing and 
quadrupole collectivicy. The inceraccing 
boson model of Arima and lachello based 
upon the compact unitary group U(6) is a 
model of pairing which has becn applied 
successfully to a wide rangc of nuclei. 
Hovever, thls cractable moıtel is suscained 
at the expensc of an effective quadrupole 
transition operatör wich a substantial 
effective charge. In order to achieve the 
requlslce expeı:imentally observed quadru- 
pole collectivicy, U(6) must be supple- 
menced with noncompact generacors assocl- 
ated wlch the glant quadrupole resonance. 
The noncompact group U(6,l) is the minimal 
excension of IBM which meecs this physi- 
cally imposed cricerion. The dlscrece 
series of U(6,l) and its application Co 
deformed nuclei is reviewed in this talk.

A8

A7
Dynamıcal Symmetries for

N u c ı Â .  A B .  S ^ ^ s o n 'Universıtu of Mısconsın. rlnd*son. Unıversıw«< d e v o l o p m g
Recent work for k
dynamıcal î* 1  e tosupersymmetrles applıcabl
oa5-ûi3 nutUİ İS ■"
Darticular. several approclıes «re
partıtuıo their predıctıonscontrasted and tneır p . ^ ,__j « D er i(n*nxa 1are compared uıtn
resul ts.

Tsospin and the <̂ n Fermlon Model of Collectlve Motlon.
J, N. GINOCCHIO, Los Al.imos NncLonal L^horacorv. The 
SOg model of nuclear colleccive raocion has been shown 
co“be in dlrecc^correspondence co che InCeraccing Boson 
Model of nuclei^ for nuclei which are noc axial rocors. 
This model has also been-incorporaced inco che Ferraion 
Dynaraical Syraraetry Model"^ which indicates Chat che SOg 
model may be applicable co the nuclei (Te, Xe, Ba, Ce, 
ecc.) in vhich both valence neucrons and protons are 
filllng the 50-82 majör shell. Since both neucrons and 
protons ace filling the sarae majör shell, çare must be 
Caken to make sure that the shell model States have good 
isospin, a feature vhich is generally ignored for 
colleccive models of these nuclei. We shov Chat ve can 
introduce isospin simpiy. The ensuing group structure 
İs shovn to be'-very rich. Both pairing and tvo types of 
quadrupole interaction are inciuded, one of v^igh^ 
corresponds to che usual SOg y-unscable rotor ’ ’ 
discuss the types of nuclear spectra and transition 
races implied by inciuding the isospin degree of freedom 
in che SOg model.

. N. Ginocchio, Ann. of Phys. 126. 234 (1980).
A. Arima and F. lachello, Ann. of Phys. 123. 436 
£1979).
■*C. L. Wu, D. H. Feng, X. G. Chen, J. Q. Chen, M. W. 
Guidry, Phys. Letc. 168B. 313 (1986).

We
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Group TheorecIcaL Applications of Generallzed 
Bose Operacors; Fractional Boson Sgueezed 
Scaces tor SU(2) and SU(l,l),
Technlon, U a i f a , M. RASETTI,

I. SOLOMON, The Öpen
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SU(1,I) Coherenc Scaces and Sgueezed Lighc 
Inceraccing wıch an Anharmonıc OscıUator 
rhristoDher C. Gerry SC. Bonaventure 
Universicy. We consider a solvable model 
of a nonabsorbing nonlinear medium as an 
anharmonic oscillacor inceraccing wich 
sgueezed lighC described as an SU(l,l) 
coherenc scace. We find Chat Che sgueez- 
ing is eventually revoked and furCher- 
more Che greater Che inicial sgueezing, 
the more rapidly Che sgueezing is 
revoked.

—  ̂  Reprcsentation of the Generators of 
Q J  in a Monomial Basıs Associa­

ted with a Giyen Irren of this Group. 
M. MOSllINSkY, Instituto de Pısıca» 
UNAM, Mexico, D.F. The determination 
of the mutrix elements for the gener- 
ators of a Lie algebra, with respcct 
to the States that are a basis for a 
given irrep of the corresponding group, 
is one of the fundamental problems of 
reprcsentation theory. One of the 
best known examples in this field is 
the rcpresentation in closed form of 
the geherators of the unitary and or 
thogonal Lie algebras achievcd by Ccl- 
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 rcpresentation in closed form can 
be achieved by applying the gener- 
ators of the symplectic Lie algebras 
to monomial expressions in the weight 
raising generators acting on the lo- 
west weight state, vvhere 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.

B4

SU(n) Representacion Theory in Terms of 
Pseudo-Unicary Groups. C, QUESNE, Universi- 
td Libre de Bruxelles. The complemencaricy 
relacion beCween U(n) and U(p,q) wichin 
some poslcive-discrete series irreps of 
a larger U(pn,qn) group is reviewed. Ic ıs 
used to reformulace in terms of a U(l,l) 
group the SO(6,2) model of SU{3), proposed 
by Biedenharn and Flath, and by Bracken 
and MacGibbon, «ınd 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)3U(p) x U(q) is employed to 
solve the state labelling problem arising 
in the reduction of the direct producc of p 
positive-row with q negative-row U(n) 
irreps. The resulting soluticn directly 
reflects the operation of King's branchir.g 
rule for U(n) x U(n)=>U(n), and is also 
quite useful for practical purposes.
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1 •* . t ı * i  I 11 ,'t İlil tin t ( / / 1 \i IlImlI r Ini ııi tt i t i tınl ıı
K l.l'. II|,A N( . I\ , I . 11 |',l ’Irr l nn ır-ılu <•! \ln imimi
|{<MC||I ■lrV(‘lıı|i|iıolılIlı ılır llırı.rv ı>| uroiıp .IİKİ İI'II.'Oİ l'cl)- 
I i'.'Clıl .İl lıılı̂ lı.ı.» cıı,illini ıı> tu >lm| ,ı hcm llt;lıl mı ılır /'(lı) 
İlilir l'-H.u .ılı ı;ıKıılıı.<. I'>ill« D..I. I{ı>»r'.' ı ••lırlrıtl .<l.ılr 

llir.ll>, İl ı> ■lrllu>ıı>lralnl lll.ıl l lır (ım.'l riK I ımı ıı| .ııııl t İM- 
l.ııldrriiıı; wiılıın lıa.-r.» İm- ılır ııniı.ıry ı;ioıi|i i.» cMirınrly 
'iııi|.lr llı,ılık> II. ılır (.'rl'l.ılııl lııııll i|ıliı iiv-lırr .İri .>ııi|ın>i> 
lı.'iı I Milli İli ilı< lııll r.Mrııi 11||. |iı iii(i|ı|r nl ı ıı|ıı|ılriıırlı- 
I.II ılı İni lııı•mı s|i.ur l'r |ıl cm'IiI .il iı U|., ılır .ılı.ıvr mlırlrlıl 
,'l.ılr llırıııv. .ııııl Ilır ırırııl l’r.ılı/.ıl n ı|i tlı.ıl .1 'lınl |,.iııii|ı 
I lırıılrl iı'.ıl lıır.ılııııy 1 .111 l.r .ı.'-i|iiınl İn llır I linini lı.ıi ıı- 
l.ıHH k ( (Iı) I r lı.'i ır ıı|ırl .11 ur |ı.ll I rl ll.<. Wr lı.ıvr I rılrl'ivrıl Ilı .1 
..<1 r.lililıl fnl'W.ıl'ıl l.ı.'llinlı I lir valllr.'n| 1 lir rlr lıınıl ,ı| V \V iriirl' 
( nrlliı irili- l..| llır ılıııl .11 v. ̂ rnıi|i.-. Tlır r\|ılıı ıl -lıııılııir 
nl I lir rlrııırııl .11 > U ııiiırl » nrllu inil- I.- liivrlı .ııııl -İm» 11 111 
ııılı.-l-l n| ılır |ı|.Mİıiıl ıı| .1 /̂(rı I) H.ıı ,ılı Cni'llıı inil I ilıırs
-niııı .|||iır|iM.,ıı.ı| .|||,| vrı I n|' I nlırt <■ İli .'I .İt r I lırnry um 111,il­
iz.ılı. 11 l.ı.ı.ı- I..11I1 -ııl.-n.|ii|in|ırlıl 1.- 1 .ılnıl.ıl ııl mı ı|.- 
nw II İl I- ,ıl,-.. -Iınwıı ılı.ıi mıı İl .ııııruzm k .ıllnw.- llır ı mu-
IMIl.ıliniı nl •ıll >1 (J) W Iviiırl' ( nr tllC ır lılin 11 ftıiMil fıırtıt
Hİıiılı r\|i|iıılK lr\r.ıl- llır 7J Hrtinr .-ylıılıırlrit> |llr|iıir 
l'l ■f') kıınMiı I.. .ı|ı|.|> I n I lır.-r I nrllır inil.-.

Symmetrics of Somu lIym irt'eomoCric Sorlus,
W. A. BfiYER, L. C. UIEDENIURN, J. D. LÜUCK, 
AND P. R. STEIN, Los Al.imos Nacional I.ahor- 
acory. The occurreiıce of generalized hyper- 
geometric series in Uigner-Clebsch-Gordan 
and Racah coefficiencs, as well as in many 
other physical problems, is well-known. 
Hence, propercies of chese series can have 
significanC physical implicacLons. The 
transformacion groups in che paramecer 
space of che F̂., and series of unic 
argument are given for Boch cwo- and chree- 
Cerm relacions. Idencicies of Thomae and 
Bailey are key resulcs for extending che 
group of che parameCer space beyond che 
trivial permuCacions of numeracor and of 
denominacor paramecers. The Biedenharn- 
Elliocc idencicy for Racah coefficicnCs 
is discussed frora che vievpoinc of che ^F^ 
Cenninacing Saalschüczian series and ics 
synunecries.

for 
A D. 

o f
H.

ûn Coherenc States
Orthü&gmplectic Supergroups 
Balantekın< Universitg
Uisconsin» Madison< and 
Schmitt. Univorsity of Arizona. 
Tucson. Although the
representation theory of
Süpergroups have recently been 
studaed in some detail, Izttie 
attention has been paıd co the 
coherent States for supergrojps 
In thzs cuuur 1 D u1 1 on, coherent 
States associated laıth che
supera 1 gebras 0sp(l/2) and Ü.pî;2/2) 
for both compact and non~ı. omp a c t 
cases are uıorKed ou t

B8
On Principal subalpebras of Lie superalgebras and animo_da- 
liCy. J. VAN DER JEUGT, State University of Ghenc. It ıs 
well known Chat the existence of a princLpal sl(2) subal- 
gebra for every siraple Lie algebra gives rise co the 
proof of the unimodalicy of some imporcant particion po 
lynomials, such as che Gaussian polynomials [R. Stanley, 
in Lecture Notes in Püre and Appl. Math. 1980, 127- 
136). The analogue of sl(2) for Lie superalgebras is 
osp(l,2), a five-dimensional superalgebra. We classıfy 
ali simple Lie superalgebras which concain a principal 
five-dimensional osp(l,2) subalgebra. In Kac nocation, 
this classificacion consiscs of the Lie superalgebras 
A(n+l,n), B(n,n), B(n-l,n), D(n+l,n), D(n,n) and D(2,l;a). 
Using the existence of such a principal subalgebra, the 
unimodality of the principally specialized character of a 
cypical finite dimensional highesc weighc modüle is dc- 
rived. This gives rise Co some very remarkable unimodal 
particion polynonials.

B9 Reoresentatıons of Lip f^uoerolgobra G (3) , a . 
Sciarrino. D ipartim entfi di Flsica._ and P. Soröa, 
tAPP. A methûd to build up e x p lic it ly  the content 
of SU(2) xG2 irreducib le  represenlations fo r

typ ica l and atypical represenlations of the 
exceptional Lie superalgabra G(3) is  presented. 
Young supertableaux are introduced to descnbe 
represenlations of G(3).
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fipnerollu Covoriant Ouontum Field Sco^lM
Umi<.s. Klous Fredenhogen ond RudoU Hoog, 
^Inivnrsitat Homburo. The formulotion of a generally 
covariant guanlum field Iheory is described. İt 
demands the elimination of global features and a 
cheraclerizalion of Ihe theory in lerms of the allowed 
terms of fomilies of States. A simple application İs  
the computation of counting rates of accelerated 
ideolized delectors. As o first orientotion we discuss 
here the conseguences of the assumption that the 
sıctes have a short distance scaling limit. The 
scoling lim it ot o point gives o reduction of the 
theory to tongent space. İt contoins kinemoticol 
information but not the full dynamical laws. The 
reduced theory w ill, under rather general conditions, 
be invariant under Iranslations ond under o proper 
subgroup of the lineor tronsformations in tongent 
space One interesting possibility is that it İs  
ınvftriont under SLR(4). Then the mocroscopic metric 
must evolve as o cooperative effect in finite size 
regions. The other naturol possibility is that eoch 
fomily (coherent folium) of States defines o 
microscopic metric by the scoling lim it ond the 
tongent space theory reduces to o theory of free 
m ossless fields in o Minkowski space. Irrespective of 
the assumption of o scoling lim it we show that 
certoin States (the fully correloted States defined in 
section IV) ore uniguely determined by their germs so 
that the thoery can be reconstnjcted from strictly  

locol Information.

C3

U n i t a r y  R e p r e s e n t a t i o n s  o —  
- P ^ l a r i z a t i o n V e c t o r s .

M a r v ia n d f İ J .  HAN, ^ T i . '  
MÂftlLVN NL)A,1Tew^York
Lorentz transformatıon 
of free photons are studıed w 
the framework of «igner s lıttie
group for massless partıcles. It 
is shown that every a
non-unitary matrıx ^^ephoton Potar iza t ion vector can
converteH to a rotation matrıx 
throuoh a aauge transformatıon.

On the Covariance Representation of 
Giobai Quantum Dynamics and ıts 
Symmetn es . TT Ki ecker s , Uni versitat 
Gö 1 1 1 n g e n . Certain mechanısms ot 
spontaneous symmetry break down in 
grouncl State and equilibrium repre- 
sentations or sufficiently long 
rangiig interactions in non-equi- 
librium representations lead to a 
quantum dynamics with time depend- 
ent classical (central) observables. 
In the Heisenberg picture the dyna.m- 
ics and tlıe 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 paramcter and the notion 
of the infinitesi ma 1 generator 
breaks down. Using the most general 
form of the Tomita -theory with 
ueights we show that every Jordan- 
automorphism in an arbitrary (not 
necessarily o-fi nite) W*-algebra 
has a quasi-covariant implementa- 
tion by means of a pair of (linear 
resp. anti-linear) partial isor.e- 
tries (general form of the Wigner 
theorem). Employing techniques of 
Borchers we elimınate the continu- 
ous part of the transformation 
group and show the continuity of 
its representation by the implen- 
ting operators. Applications to 
microscopic models of the Josephson 
effect are indicated.

C4
New Geometrlc Symmetries via Nonlinear 
Reali zati ons. B.J. PALTON, St. C1oud~ 
State U n ive rs l ty .  Limited nonlinear 
rea l iza t io n s  of the Lorentz Group as 
transformations tha t mix the local fou r-  
v e lo c i t ie s  w ith f ie ld s ,  leaving invar ian t 
the Minkowski metric form x^x,, have been 
presented in e a r l ie r  work.* Here we show 
th a t  l im i ted  extensions of these types of 
rea l iza t ions  to groups beyond the Lorentz 
Group, leaving x^Xy in v a r ia n t ,  are possi- 
b le .  These rea l iza t ions  a f fec t  the xy 
only in the presence of f ie ld s .  New 
rea l iza t ions  of SU(2), SU(2)xU(l), 
SU(2)xSU(2), and the tra n s la t io n  group 
are presented. L im ita t io n s ,  possible 
extensions and physical implications w i11 
be discussed.

♦B.J. Oalton, In t .  J .  Theor. Physics, ^  
751 (1984).
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Non Linear Representations of the Polncar^ 
Group;G.RIDEAU,Üniversite PARİS VII.We apply 
to the Poincare 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- 
tenatic 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 parti- 
cles with helici’ties il,±1/2 and substantial in- 
dications inthe general case.Sometimes,we suc- 
ceed to build linear topological spaces where 
the formal series is converaent.

Quantized de Sitter Structured Connectlon 
and an Exampiei The Quancum Relatlvisttc 
Rotator. R. R. ALDINGER, Eastern Illinois 
Unlversitv. A quantum geomecrical inter- 
pretacion of the noniocallty of isoiated 
(noninteracting) hadrons İs Investigated 
based on Drechsier's soidered de Sitter 
fiber bundie constructed över Minkowski 
space. The bundie possesses as its 
fiber a four-dimensionai pseudo-Riemannian 
space «ûa.ı of constant negative curvature 
characterized by a radius of curvature R 
of the order of one Fenni. The structurai 
(gauge) group of the bundie is a de 
Sitter S0(4,l) which contains ali observ- 
abie transformations, rotations as weli 
as transiations, which are specified 
by the Lorentz, PjjJ, and the trans iat iona i, 
V" ̂  ■ ĥ  ̂-t- connectlon coefficients
(gauge potentials). İt is shown that 
after quantization the "inertiai" gauge 
choice, where ( V"|j» “ (h*̂ ,0),
leads to the specific hadron model of 
the quantum relativistic rotator.

C7 C8
Isogroups of dlfferentlal İdeals of vector- 
valued dlfferential foras; appllcatlon to 
the classical Yang-Mllls equatlons» COSTAS 
J. PAPACHRISTOU and B. KENT HARRISON, Brlg- 
ham Young Unlverslty» An older geometrlc 
technlque for the study of Invarlance 
groups of partlal dlfferentlal equatlons İs 
generallzed and extended to probleras 
involvlng exterlor equatlons for vector- 
valued (and, İn particular, matrlx-valued) 
dlfferentlal forms. Symmetry transforma­
tions are generated by vector flelds 
defined on Jet bundles wlth "mlxed" scalar 
and vector-valued coordinates. An "Inter- 
nal exterlor derlvatlve" İs Introduced and 
İs used to define the actlon of the Lle 
derlvatlve operatör on vector-valued one- 
forms. Due to İts very nature, the tech- 
nlque treats geometrical and non- 
geometrlcal symmetrles İn a unlfled 
fashlon. Appllcatlon of the above İdeas İs 
made to the full and the self-dual Yang- 
Mllls equatlons. The latter problem demon- 
strates an İnteresting connectlon betueen 
symmetry and some Integrablllty charac- 
terlstics such as "Inverse scatterlng" 
equations (or linear system) and BackIund 
transformations.

-— Geanetıv and Gauge Structure of Maxlmal-Acceleration Invar- 
iffit HB3e SçBce. H.E. Etandt, Harry Kanond Labs, Adelphi, H). — f̂ex- 

invariant phase space^~3 is a fiber bundie in which 
*̂ *ıfold is spacetiflE, and the group nanifold is four-velocity 

space. The differential geometry of the fiber bundie is developed sim- 
® noncoordinate basis, in vdiich the line element of the 

r- is independent of the ordinary spacetime affine cormac-
on and splits naturally into the sun of a line element in the 

nan^ld and one in the fiber, vdthout cross terms. The comutation 
of the arrfıolonanâc hasis are calculated, expressicns for 

IH***'”*̂ '*' coefficients and the scalar curvature of the bundie nan- 
°̂ fsised, and the gauge potential and field tenaa- are ida>- 

,  ̂ 83uge potantdal is the umer product of the ordinary space-
connection and the four-vulocity.3 The field tensor can be 

as an iımer product of the spacet±ne Riemann curvature tensor 
'^th an added tenn uhich is nonvanishing for ve- 

^^^^|7*pQxlent metrics and vhich is simply expressed in tenns of tl« 
Relati ^^ooection and its gradient vdth respect to four-velocLty. 
of ^  discussed betv«en gauge transformations arxi rotaticns

p vectors of nfucimal-acceleration invariant phase space.
T '̂ faJdmal Proper Acceleration RelatiLve to the Vacuun,"
^ F *  ! r ^  Çimento^ 522(1983); 39, 192 (1984).
• . ftandt, "Ihe Mbximal AcceleratiGn Group," YTTTrh Intematioral 

on Group Iheoretical Methods in Rıysics, W.W. Zachary, edi- 
V*"! Scientific, Singapore, 519 (1984).

“^ t ,  '̂ faxinBİ-Acceleration invariant Rase Space," Proc. of 
™  First Intematianal Gnference on the Rıysics of Rese Space. 
Spnnger Verlag (1906).



The Soacetime Diffeomorphism Group as a 
nmıhlv Semi-DirecT ^'^oduct, PHILIP B. 
VASSk IN. I'exas A&n Ünıvers ity . For the 
purpose of studying the i n i t i a l  value 
formulation of r e l a t i v i s t i c  f ie ld  theories 
the spacetime diffeomorphism group is 
decomposed so as to iso la te  the 
freedom in the i n i t i a l  data from that in 
the evo lu t ion. I t  is shown that lo c a l ly  
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- 
d i re c t  product. The doubly semi-direct 
product is a generalization of the semi- 
d i rec t  product which uses two actions 
instead of one.

C9



Di
Symmetry and Subgroups of the Regular 
Tetrahedron ın 4-Dımensıons. S, Deonarıne, 
Bronx Community College, n¥ w  York and 
J.L. Binnan, City College, New York.
The point synunetry operations (384) of the 
group G- of the regular tetrahedron in 4- 
dimensions are represented in tenns of 
permutations on 8 symbols. Ali siibgroups 

are derived using representation 
theory and presented in the form of a 
family tree. Applications to phase trans- 
itions are described.
Part support by NSF-DMR, BHE-FRAP grants.

D2

D3
Quasl-lattlces assoclated wlth the Icosahedral 
and Dlhedral Groups. R W HAASE, TU Wlen 
P KRAMER, Unlversitac TUbingen

A syscematlc approach is glven for the constructlon of 
families of polytopes assoclated wlth a glven group G 
and subgroup H. The emphasis is placed on the role of 
the İnduced representation theory and projectlon to E . 
This procedure İs applied to both the Icosahedral group 
and the dlhedral group They provide various types
of quasl-lattices assoclated wlth these groups 
and hence are candidates for modelling the quaslcrystal 
structures for the Icosahedral and decagonal phases 
of aluminium-transitlon metal alloys.

Symmetry of Quaslperlod:_____________________________İle Lattices
2-D as Subsymmetrles of 4-P Cr
graphlc Symmetry. J. P. Lu and 
Birman, CCNY. An N dimenslonal 
perlodlc lattice can be regard 
projectlon of a sllce of cryst 
tice İn M dİmens1o n s (M - D ). M 1 
number of İndependent lattice 
needed to lndex the quasllattl 
shov that each R~reduclble and 
ducible[l] subgroup of an M-D 
point group glves rlse to an a 
lattice in lower dimenslon. If 
duciblllty İs restrleted to N- 
obtalns a class of quasllattlc 
whlch can be embedded İn M-D. 
the c l a s 81fİcatlon of quasllat 
be obtained. We glve examples 
N-2 case. Since 4-D crystal po 
space groups have been complet 
ve obtain the classifİcatlon o 
lattices İn 2-D vhlch are embe 
A-D. The 2-D Penrose lattice 1 
cular example of our dlscusslo 
* This vork İs supported İn pa 
DMR-83- 0 3 9 8 1 .
[1] H. Brovn et 
group of Four-di 
Wlley & Sons, N.
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D4
Tensoriai Properties which' Plstinguish 
îcosahedrâl S^nnmetry from Cub'ic ör SC5T3) 
Symmetry, S.Y. Goshen, NUCİ. Res.'Genter, 
Negev; J.L. Birman, City Gollec^e, KY.
The electron-diffraction eKperımentnay 
Shechtman et al []] shoving a diffraction 
pattern with icosahedral symmetry was 
explained by the concept of guasiperiod- 
icity. Crystallographic structures vere 
proposed [2] and Fourier transforms ana- 
lyzed and compared vith experiment.
Here, we discuss macroscopic physical 
properties vhich may distinguish betveen 
icosahedral (I) symmetry and isotropic 
or cubic ones. It is shovn that the dif- 
ficulty of finding appropriate tensoriai 
properties arises from the fact that the 
i*2 representation of S0(3) does not split 
under I. Higher rank tensoriai proper­
ties vhich may serve for the investiga- 
tion are enumerated. Detailed calcula- 
tions for the third order elastic coef- 
ficients are presented, inciuding 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.
1. D. Seheehtman, 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 
Ouasicrvstalline Allovs. C. Radin, 
Universitv of Texas at Austin. In joint 
work with Jacek Miekisz we predict, on 
the hasis of calculations with typical 
toy nodels’, that the Chemical structure 
of .uasicrystaİL- ir (in contrast to that 
of ordinary crystals) only neutrally 
stable with respect to changes in 
Chemical potentials.

Group Theorv and — of— Ç>u^sıcrYsta^.§ «
of elastic constants of «î^asıcrystals l e a ^  to 
an interesting use of ınvariant 
shall first derive some general results fo 
G-invariant sums över G-covariants. Then, we 
shall give the explicit forms of ,
basic icosahedral tensors.rederive already knovn tensorial form of tne 
generalized elasticity ^ensor for icosahedral 
guasicrystals. Finally, we shall 
conseguences to Landau, group theory pp 
to stability of these guasicrystals.

D7
SraattrT *n<i Tr>a8İtto m  İn t«eagon*i.
Cuaıl-CrTittls. D.3. Lltrla aad J.L. Biraan, 
City CoUaa» of and V. Kopıky, ?ann Stat#.-
Şarka.. Tta poaalbla aon-cryatallographic point 
group of tta dacagoaai auaıl-crystal phaaa of 
Al-Ma alloyı haa baaa shovn by Bandtrıky to ba 
althar or for phyalcally İrra-
duclbla raçraıantatloaı of tbaaa groupa , wa 
darlra tha aztaadad Intagrlty batlı, Clabtcb- 
Oordan coafflclaatt, ttablllty tpaeat. aad 
taaıorlal covarlaati. Tha point groupt uhlch 
can arlıa la phata traatltlonı ara dataralnad 
along wlth eorraıpondlag taaıorlal paramatarı 
vhleh could drlra tha tranıltlon. It lı ıhovn 
that aqulllbrlum taaıorlal propartlaı uhoıa 
camponantı transfora aa tha conponanta of tha 
alaetrogyratlon or alaıto-optlc tanıorı can 
dlıtlagulah batuaan tha aad point
group lyaaatry of tha dacagoaai phaıa.

Supportad la part by SST DMB-3303981 and
t:<R-3U06l96.



E2
SCAI.TNf] r.AW Of A t-PArF rHAPrF Fl.nW.CHAU-CHlN WEI, Tsino İl’) Un_ıvorşırv̂ îĤ ınçrMjj__Xij.aiiû< YEH ■ Mı.-Tiorey Coruor.it ıc-

Inplementinn an A loebraic , Maxima1 Entropy 
Approach to  Molecular to111s1ons, M. BE-kMAN 
and R.b. LEVINE, The Hebrew Ü n ive rs i ty . Lie 
Algebraic technipues are useful in  deriv ing 
and so lv ina  epuations o f motion fo r  mean va- 
lues o f observables in nany-body dynamics. 
This can be dene ,in a s e l f  consistent fash- 
ion which in  a few cases is a İs o exact. Fy 
cort j in ino such epuations w ith  the n’axirun 
entropy approach one can sol ve fo r  the t ine  
evo lu t ion  o f  i n i t i a l  States and thereby ob- 
ta in  a ( s e l f  consistent or exact) deserip- 
t ion  o f the dynapics. Of p a r t ic u la r  note is 
tha t only re levant aspects o f  the evolution 
need be corrputed which o ffers considerable 
saving fo r  mixed ( i . e .  not f u l l y  State se- 
lected) i n i t i a l  States. Numerical irp lenen- 
ta t ion  o f  such an approach w i l l  be d is- 
cussed.

space charge (iow
governad by tho (oiiowıng eguations ıs discussed. The Lorentz
egustion of motion.
d*^/dt • - "Y 1 1 )

the divergence ralations, 
Ç n * 7^.^n • 0 (2)

(3)
^•'b* . 0 (4)
the curi aguacion where tha beam contribution is 'negleeted
7^ X*? > 0 (5)

S
The notations arp: the partide velocı ty v, 7? ■ -q/m, the 
electrıc tieid E, the magnetıc field B, and tho dıstrıbutıon 
funetion n( TT̂ , "v* ), dleİectrıc constant , partide charge q, 
raass m.We obtaın the Lie opurators whıch leuve tho eqııatıcr.s 
invariant and (rom the scaling operator(s) among them we reduce 
the scaling law(s). The resultisl ıs compared wıth the Computer 
simulation.

E3

r.TF nPKRATOPg OF NONT.TNEAR SCHpnmTNnFR r^ruTTOR. 
CHAU-CHIN WEI, Tsing Hua üniversity, Taivan, '
Memorex Corporation, Santa Clara, Calif. 95052, CHIA- 
WANG. Chung Shan İnstltute of Science and Terhnology,/ 
LungtangT Taivan. We consider the foiioving generaiizea 
nonlinear Sehroedinger eguation

i * i®'u*uu^ + 5u*uu O

where3, c',£ are real constants, * stands for the 
conjugate ” and the lover suffix represents parcıaı 
differentiation.We obtain the Lie operators ,
prolongation strueture and t funetion approach deve op 
by Şato et al. The differences are compared and cn 
conseguences are discussed.

SYMPLECTIC DECOMPOSITION OF REACTION CHANNELS. 
P. KRAMER and Z. PAPADOPOLOS, Institut für 
Theoretische Physik der Universitât Tübingen, 
F.R.G. In a nuclear reaction the channels de- 
seribed in terms of fragments and their rela- 
tive motion can be labeled by U(3) represent- 
ations. The U(3) principle^) for the Systems 
°0+12+bx, 0^bi4 imposes seleetion rules and 

causes the occurence of certain types of mole- 
cular resonances. We extend this analysis to 
the symplectic group Sp(6,3R) . The branehing of 
symplectic compound States into reaction chan­
nels has been considered in 2,3,4,5)^ study 
the symplectic decomposition of U(3) reaction 
channels and show that the corresponding reac- 
tions are governed by the stronger symplectic 
seleetion rules^).
References: 1. R. Bader and P. Kramer, Nuci. 
Phys. A441, 174 (1985). 2. F. Arickx, Nuci. 
Phys. A284, 264 (1977). 3. V.S. Vasilevvski and 
G«F. Filippov, Sov. J. Nuci. Phys. 32 ,̂ 500 
(1981). 4. K.T. Hecht and D.
Nuci. Phys. A294, 34 (1978).
Nuci. Phys. A448, 395 (1986)
R. Bader and Z. Papadopolos, 
nances and symmetries", in Proc. Int. Conf. 
Nuclear Strueture, Reactions and Symmetries 
Dubrovnik 1986.

Braunschweig,
5. Y. Suzuki,
6. P. Kramer, 

"Molecular reso-
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andn̂ -nnp Deformations ----—  ̂ Scattering
the
A.

Algebraic 
FRANK.to Scattering..

ıinim ı-1dn^ deapproach to scat
tering *■'’
to 
tems
contractions 
a systematic

Universidad_____
xico. The algebraic .. ^_„ı,-cat-represents a novel applıcac 
ion of group ^^eoretical technigues 

the description of unbound sys
It is shown that a general ma- 

thematical framework, ^hat of g^up and expansıons, permıts 
analysis of possible dy^

namical symmetries in ®deformatıons desen 
of physical States 

from one kind of syrn” 
metry to another. The basic step for 
the evaluation of S-matrıces in 
these processes is the expansıon 
the generators of a given group 
terms of those of its 
partner. Some examples together with an assessment of pos 
sible future applications.

tems. The group 
be the distortion 
when evolving

of
in

c7

GROUP CONTRACT I ON AND THE ALGEBRAİC APPROACH TO 
SCATTER 1 NG ■ F . CELEGH I N 1 « . F . I ACHELLO'^ ,M .TARLINI * .G. 
VİTIELLO'"" . «Uni versl ta di Fi r e n z e . °Yale Universi 
tv.‘•‘‘iJnivprsi th di Salerno. The re 1 at i on is 
studied between the role played by gı oup 
contraetion in the algebraic trentment of
scattering and the phenomenon of dyıiatnical
rearrangement of symmetry in spontaneously broken 
symmetry theories. which also is controlled 
by group contraetion.

CONSTr-M'.lED HAJIILTONIANS, BRS A.*n) HOMOLOGİCAL ALGE3RA

Jim Stasheff • UNC

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

have lead to the intmduetion of tems of higher order into the classical 

Lie representation theory of partide physics. With the ıncreased use of 

cohanological teehnigues, these terms of higher onSer can ncw be identified 

vâth similar terms which oocur in the horotopy theory of loop spaces on the 

one hand and in dgebraic deformation theory on the other.

The oerparison is most straight-forvard in the oonstrained Hanultonıan 

formalism of synplectic manifolds and Poisson algebra. Thıs leads to the mathe- 

naticeü. oonstruct: twisted differential graded oenodules över the Grassmann 

ooalgebra on a Lie algebra. In the fini te dimensional case, the Grassnann 

algebra suffices and the oenstrurt involves both the Koszul resolution for a 
regular rmg and the Vteil-Caurtan model for principal tundles.

E8

PROPERTIES OF THE STPONg FACTOP İN OYNAniÇALLY 
GENEPATEDS-MATRICES R. Û. Amado and D. A. Sparrow 
Umversıtv of Penn.and Tamole UmversHv. Alhasstd, 
ı^ n ^ lo  and wu(alh 86) have idenllflod tna condllıons 
inat dynamlc symmetries Impose on the scattering 
matrıx, S, and hava construclao tnesa matrices for a 
number of groups. Tha group S(X2,3), dasenbas 
scattering from a modlfiad Coulomb Interaction. The 
S-matrlx elements mayba w rlllen as rallos of Gamma 
funcilons of L, f  and w, where f*Zı22e2/hv, and w Is an 
arbitrary functlort of tha momentum and angular 
momentum, and püre Coulomb scattering is obtained for 
tne case

We have ra-writtan tha S-matrix as a proOucL 
S(L,k) *Scoul"%tronq InvesLigated the analytic 
properties of show how to wrlte Sçtrong
infinita proOucl form to display tha polas and their 
residuas. Since tha producl form for tha S-matrix is 
egulvalent to a sum for the phase shifls, replacing Lhis 
sum by an integral leads to a simpla analytic 
approxımatıon for the phase shıft ın terms of 
loganthms of L .f. and vv.For perıpheral scattering the 
phase shift maybe approxlmately represented as 

S - ( w  f) /(2 L (L  + D).
This Implles a partlcular relatlonshlp, at laast in the 
parıphery. between w and the r-depenoence of an 
effactive potentlal. Thesa and other general features of 
this dynamical approach to scattering w lll be presented. 
(ALH86) Y.Alhassıd, F.lachello, and J.Wu, Phvs Rev. 
Le tl.56 .27 l(1936)
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Uni-fi-ed Model of Superconductivity and 
Density Wave's with S04xSO4- Dynaınical 
SymmetryT." J.L. B i n n a n CCNY and A.!e . 
Solomon, Öpen 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 model 
with S04xS04 symmetry permitting coexist- 
ence. For this model calculations vere 
carried out for the coherent eigenstates 
and for the expectation values of ali 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 vaves. We prove spontaneous genera- 
tion of homogeneous triplet superconduc- 
tivity CTS) from an initial Hamiltonian 
vhere TS is absent.
t This vork 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 Colloguium; and to be published.

E10

Dijnomlcal SU (B) -  A Loboratoru for Phose 
Coex1stence. Allan I. Solomon. Ooen Unlversitu and 
Joseph L. Birman CUu College. We consider a model 
hamiltonian for the coexisting many-electron 

phenomena of superconductivity charge density 
waves and ferro-and anti-ferromagnetism. The 
spectrum-generating-algebra (SGA) for such a model 
is  su (8). We identify ali 63 generators of this Lie 
algebra in physically meaningful bases for which the 
Cartan elemente correspond to symmetries 
conserved ot high temperoture, and broken ot zero 
temperoture. The remoining 56 generators are 

shown to correspond to the order parameters of the 
various phases present in the model. A Chain of 
subalgebras is exhibited, and the associated 
phenomena identlfied.

E11
The Algebralc Method for Relativistic Svs- 
tens - Spectrum and Radlative Transitlons. 
A. BOHM, M. LOEVE, P, MAGNOLLAY: Unlversity 
of Texas, Austin. The purpose of the alge— 
braic raethod İn relativistic physics is to 
develop a quantum mechanics of relativistic 
e.xtended objects. The physical basis has 
been taken fron molecular and nuclear phy— 
sics, vhere low energy spectra and transi­
tlons are described by collectlve models of 
rotators and oscillators. The mathematical 
tools are spectrum generating groups and 
subgroups. Ve use SU(2,2)D SO(3,2) as a 
relativistic spectrum generating group (and 
SU(2,2/1) D  Osp(l,4) as a spectrum supersym- 
metry)co descrlbe hadron resonances as vib- 
rational and rotatlonal excltatlons. The 
mass spectrum is obtained from a postulated 
relativistic Hamiltonian using constrained 
Hamiltonian mechanics. Radiative decay amp- 
litudes are calculated using an inceractlon 
Hamiltonian vhich is obtained by coupling 
the çenter of mass and the Intrinslc momen- 
tum minimally to the electromagnetic field. 
The preliminaıry results shov encouraging 
agreement vith the experimental yN decay 
couplings.

E12

StflrsoorflDhİC ProİBCtİon in Hv/nerhohr .«̂ptce and the Kenler 
Problem. R.K. PerlineJ)rexel Univpr<;th/ Theexistenc8of 
“hidden symmetries" for the Kepler problem (K.P.) can be 
explained by shovving the eguivalence of K.P. to geodesic flow 
on the sphere ( for negatlve energy surfacas) and the 
hyperboloid ( for positive energy surfacas). The ecıuivalenca 
of the two problems is demonstrated by the use of a canonical 
transformatlon based on classical stereographlc projectlon 
(Fock, Moser). We describe a new geometric ianstruction, 
analogous to that of stereographic projection,based on the 
geometry of hyperbolic space, vyhicrfı gives an alternative 
proof of the eguivalence and suggests generalizations to other 
geometries.
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SU(2) X SU(2) X u n )  Charge Svnanetrlc, 
Color~Electroveak Model» R. Morris,
F. Relfler, RCA. We address an asymmetry 
in ali currently used Dirac equations.
We study the physical consequences of 
svTnraetrizing the usual Dirac equation 
using a 4 dioensional irreducible repre- 
sentacion of the gauge group SU(2) X 
SU(2) X U(l) to represent ali first 
generation colored quarks and leptons.
Ve show that the syuunetric Dirac equa- 
tion is derived from a renortaalizable 
SU(2) X SU(2) X U(l) gauge invariant 
Lagrangian. Ve also show that like 
momentum and spin, the charges a 
fernion carries are simply parameters 
vhich label the Solutions of the 
sj-nnetric Dirac equation. By inciuding 
in the Lagrangian interactions with 
Higgs and gauge bosons, we show that 
the fernions 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 ali fermions.

Interactiner Parastrina Theorleg .
FREYDOCN MANSOURE, Uhiversitv of 
Cİncinnatl. Interacting parastrings^ 
provide us with the possihility of 
constructing string theories directly in 
fcur (as well as a number of other) 
space-tijne dianensions. Ihese theories 
are oonsistent with Lorentz invarizuıce 
and lisvelace analiticity. we r^»rt here 
recent progress in these theories. Ih 
inciudes; (l) a refonnulation^ in terms 
of a new ansatz vhich erffords 
considerable oançutational 
sirplification; (2) ccaıp ıtation of loop 
corrections and the demonstration of 
consistency with lorentz invariance and 
lovelace analiticity. (3) Oonstruction 
of acticns in light-cone guage. For 
stçersyıımıeLric acticns ve shov that the 
corresponding acticns are sıçersyınmetric. 
(4) nıe study of the spectrum, in 
particular the massless sector. (5) 
Modular invariance of the closed string 
sector.
*Sıçported, in peu± by DOE under the 
contract D0E-AS-2-76ER02978. 
l.F. Ard2ü.an zmd F. Mansouri, Rıys. Rev. 
Lett., 56, 2456, 1986, and University of 
Cincinnati preprint UCrP-101/86.

F3
0.BRST Cohomoloey • e Mechenism for Getting Bid 

of Negative Norm  States, with an Application to the 
Bosonic String. M. SPIECELGLAS ItutütUt for Advaneed Study, 
Princcton. We studr the action of û , a BRST operatör on a neg* 
ative norm space. We describe the mechanism, which gives onr 
HUbert Space a subspaee [KcrO.'j which is free of “gbosts”, neg­
ative norm States. The mechanmm gives a further reduction to 
a Physical subspaee free of 0 norm states(the cohomoloçr of û ). 
The eompUUneaa of Q, which implies this mechanism, is formu- 
lated beIow, in a couple of equivalent ways. No •‘‘gbost” theorems 
may be proven by checking this compittentât condition. We check 
it for the Bosonic String by calculating the û  cohomology, the "Lie 
Group Cohomology” of the Virasoro Algebra. Thus we give a sim- 
ple new proof of the N o «”ghost” theorem for the Bosonic String.
For 0. (which obeys û* s  0 and =  û ), the eompletenets con* 
dition b  that ali the 0 norm States in Acrû, actually belong to 
ImQ,. Thb condition abo allows us to choose a Physical space &ee 
of 0 norm States, namely the 0 ghost number cohomolog}’ class of 
0.. The *spUt a pair me^anbm”,responsibIe for the *ghosts” dis- 
appearance, b explained. We give an index theorem formulation 
of the compUtencM condition: the dimension ot the cohomology 
saturates its lower bound given by the index of C (a Euclidean 
complex coı\jugation, which inciudes a ghost number charge con- 
jugation). This general setting b  casted for the Bosonic String 
case, giving a general he\ırbtic argument for the completeness of 
û* VVe then specialbe to String in flat target space time and ex- 
plicitly calculate the ‘Virasoro Algebra Cohomology” induced by 
û ana the indcx of C. We find them both to be equal to the num­
ber of Physical light cone States, for any given Lo level. Thus, we 
prove the No •‘ ghost” theorem, checking that the Bosonic String 
has enough gauge symmetries (/mQ b large enough), to give a 
‘ ghosts” free Physical space.

F4

ReoresentoUon Theory of BRS Aloebros. M.K. Polro, 
K.C. Poti Qnd K.C. Tripolhy,
generation of BRS symmetries for the Logronglon 
contolnIng gauge f1x1ng and Feddeev-Popov ghosts 
hove been revlevred. The expl1c1t oonstruction of 
modules (irreducible and Indecomposable) for these 
algebros ere presented. The strueture of BRS 
tronsformetlon groups ond the correspolndlng 

Compbell-Housdorff formulos ore olso dlscussed. The 
constructlon of modules ylelds in o noturol foshlon 
the metrlc property of bosis stotes. We olso present 
the cohomology (elgebrelc cohomology) property of 
BRS olgebros ond demonstrote thot the second 
cohomology of such olgebros ore trlvlol. Such on 
Investlgotlon ylelds the renormollsotlon feotures of o 
gouge theory posseslng BRS symmetries.
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Noether ltl§2C§QİS İD ^*=lE®D§BâÇ.§ 
hield Iheories. U. b^UZZOt UDİ^EDr 
illi Et yİDDİI" Hecently we
nav/e aeveloped a variational calcu- 
lus or. supermani fo İds which allows 
a co*herent mathemat ica1 treatment 
of tfe so-called superspace field 
theorıes. The variational principle 
vields eKtremality conditions that 
can be expressed as differential 
eguations , on the supermanifo 1 d 
whıch general ize the tu 1 er-Lagrange 
eguatıcns. Most supergravity models 
fit m t o  thıs scheme.

rhis framework allows very na- 
turally the study of the invariance 
of the supermanifold Lagrangian un- 
der the actions of an internal g a u - • 
ge supergroup or of the group of 
süper d i "f f eomorph i sms of the super­
manifold» which is the case for su- 
pergravity theories. By a suitable 
general ization of Noether theorem 
one can deduce strong conservation 
laws which are expressed by diffe­
rential identities on the superma­
nifold.

N»2 Superconfonnal puantum Harmonic 
[Oscillator.D.DEHIN.University of Liege 
(in collaboration with J.BECKERS & V. 
HUSSIN). The largest invariance super- 
algebra of the supersymmetric harmonic 
oscillator is determined as 
[Osp(2/2) ©so( n ) ]  □  sh(n) vhere sh(n) 
is called the Heisenberg superalgebra, 
n being the space dimension. It then 
appears as the largest spectrum generat- 
ing superalgebra. We effectively give its 
representation vithin an energy basis. We 
consider the one- and three-dimensional 
cases, the last one being compared with 
other recent contributions and different 
ways of supersymmetrization.

F7 F8

E f f e c U * »  0u« rk -0 1 au * rk  Suo»r jy«ı»«try «nd So1 U t1 nq  o f  Rtdd» 
T r , i » c t o r i t « . S U L T A N  CATTO ( • )  tn'd'SEPDAlI KUYUCA» f " ) .  l j t £  
U n < » t r» U y  o f No» York.  Tht p o r d l t l l s m  o f  b ı r y o n l c  »"d m u o n l c  
» • d d t  t r a j t c t o r f d t  p ro v ld c s  « r t p l l s â l l o n  o f  * u p # r s y « « t t r y  i n  
N t t u r t .  Thl$ hod ro n lc  »up tr t ymmdtry  wıs d t r i y t d  f r o «  OCO. t n t  
9«ugt f1#1d t h t o r y  o f  ı t r o n g  I n t o r p c t l o n »  in  t h t  t l o n g ı t t d  b H  o r  
I t t t i c t  gaugt t h t o r y  t p p r o k l t t t l o n s .  Tht t u p t r s y a M t t r y  group 
t h » t  I t t v t s  t  $ t « 1 - r t 1 * t1 v 1 « t 1 e  H»«1Uon1tn  I n v t r i t n t  w ı ı  shotn  
t o  b t  U ( 6 / 2 1 ) ,  Ut jhoı*  t h t t  t h t  f u n d a i t t n t t i  r t o r t t t n t t t i o n  o f  
U ( 6 / Z U « S U ( 3 ) , - t P İ o l t t  «nd t h t  «d . lo ln t  r t p r t t t n t t t l o n  o f  
U (6 /2 l) « S U (3 ) ^ -$ 1 n g 1 e t  f i t »  i n  t h t  a d j o l n t  r t p r t t t n t ı t l o n  o f  
U ( 6 / 2 Z ) . V ( r 1 o u t  ı s p t c t »  and Im p l I c a t lo n »  6 f  t h l »  a p p ro k lm a t t  
t f f t c t l v t  j u p t r j y n n ı t t r y  »nd i t »  b r t a k l n g  a r t  d1»cu»»td .  In 
p a r t l e u l a r  t h t  I t v t l  » o l l t t l n g »  o f  t h t  R tgg t  t r a j t e t o r l t »  and 
d t v l a t l o n »  f ro B  t h t i r  l i n t a r  l l a ı l t  f o r  » m a l l a r  v a lu t »  o f  t h t  
o r b i t a l  a ng u la r  momtntum a r t  c a l c u l a t t d  and a r t  »hown t o  b t  in  
good a g r t t m t n t  t l t h  r t e t n t  t « o t r 1 m t n t » .  A l t o  t h t  ma»»t» and 
» t a t l e  p r o o t r t l t »  o f  hadron» a r t  » t u d l t d  i n  a r » )a t1 y 1 » t1 e  modt l 
■ I t h  QC0 o o t t n t l a l  « I t h  a hop» o f  » v t n t u a l l y  t t t a b l l t h l n g  a 
u n l f i t d  d t t e r i p t l o n  o f  a l i  hadron» b a t td  on the  r t l a t i v i t t i c  
t d u a t l o n .  Somt p r t t i m i n a r y  r t t u l t »  on t h t  r t l a t i v i t t i c  
f o r m u la t l o n  1» I n c i u d t d .

(1 ) S. C a t to  and F. G Ü r ı t y ,  huovo C1manto,8 6 ,2 01 (1 985 ).  
( • lA e s e a rc h  tup p o r te d  by t h t  PSC-CUHY S t te a r c h  Awt rd .{••) Permantnt adrtsı; Phytlc» Dtpartmtnt, Mtibournt Unlvtrılty

The Çhiral Tr a n s f o r m a t i o m and 
TnVARIANT INTERACTİONS of ~
riELDS. Ljhol, u.bon and
Jue, Ky u n g p o o k Nati o n a l Un i v ., 
Ta e g u . Ko r EA The representatior..- 
oi superfieids are discussed so eî 
to construct invariant Lagratıgiat -3 
for the chiral transforcation of 
the majorana parameter 9 on the 
superspace,



F10
F9

»...'.rlnvarlar  ̂ r.hiral and Vector Field ^  L. Ç^
i l i l  on « - 11-

che characterization of ® P gtable under the
mensional Minkouski ®P®“  guperconformal group 
action of subgroups aeneral scalar and
SU(2, 2/1). We detemine the „ith respect
vector süperfields whose L e j_hes Invariance
în a fomionlc than ona odd
under subgroups of SU(2, 2/i; 
generator is also dlscussed.

Fil
Exactly Solvable Supersyınmetric Schrodineer Eguations,
F. COOPER, J. N. GINOCCHIO, AND A. KHARE, T»« Alamos Nat­
ional Laboratory. It is shown that the most general one- 
dimensional Schrodinger equations vhich can be solved by 
hypergeometric functions^»^ or confluent hypergeometric 
functions are supersyıranetric. That is, the potentia can 
be vritten in the form U.-w2 - W . Furthermore it is 
shovm that the corresponding supersymmetrlc potential 
U+“W2 + W* is shape invariant^ only for special cases, 
contrary to speculation.^

1. G. A. Natanzon, Vestnik Leningrad Univ. 22 (1971)!
Teoret. i Mat. Fiz. 38, 146 (1979). (English trans.7

2. J. N. Ginocchio, Ann. of Phys. 152, 203 (1984).
3. L. E. Gendenshtein, JETP Lett. 38, 25 (1983).

Bag Korınatıon ın a Lhırai Mooel . F . 
JAIN, Syracuse Unıversıty. The Iow 
energy propertıes of the nucleon 
can be gual 1 tatı vel y e;:plaıned 
eıther by considering it as a 
sol i tun (Skyrmıan) in a theory o-f 
mesons or by considering ıt as a 
composıte state of three guarks 
trapped ın a bag (bubbie) ın the 
CjCO vacLium. Dne would 1 1 ke to 
ınguıre as to the analog of the 
vacuuiTi bubble in the chırai model

we
of

discuss a 
the Skyrme

of mesons. Here 
simple eütension 
model in whıch a vacuum bubble mav 
be automat 1 cai 1y generated for the 
nucleon. Dur toy model ıs
constructed wıth an addıtıonai 
gluonıc "background" field ın such 
a way that the trace anomaly of QCD 
ıs satısfıed. Although the mooel 
ıs certaınly a rough appr oı; i mat ı cn 
to the "true" low energy effectıve 
Lagrangian ıt does have the nice 
feature of giving a sımılar fit to 
the nucleon parameters as the 
ongırıai Skyrme model, usıng
fiowever the exper ı mentai vaıue of 
the pion üecay constant.

Fi 2
^ntiZ9<J fields in compteK Kaiser,
HarvardUnıversıiv.
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Symmetry in Lie Optics. Kı-rt Bernardo Wolf, Instituto 
de Invest igaciones en Matemâticas Aplicadas y en Sis- 
temas/Cpernavaca, Universidad Nacional AutÖnoma de Me- 
xico. An optical System produces a nonlinear canonical 
transfoi-mation of optical phase space. Free propaga- 
tion in a homogeneous medium has Euclidean symmetry and 
dynamical algebras under the Poisson-Lie Bracket. Refr^ 
t i ng interfaces betvveen homogeneous media exhibit ınva- 
riants; in partîcular, a spherica) surface possesses an 
so(3) symmetry algebra that allows the recursive compu- 
tation of its aberration coefficients to arbitrarily 
high order. The guestion of the wavization of a geome- 
trical optical System is addressed.

Symmetries of Linear Newtonian Systems. A. Gonzâlez Löpez, 
Princeton University. We analyze in this paper the structure of 
the Lie algebra o f 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 
a/(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 sl{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 sl{n +  2, R ). 
As a by-product of our analysıs, we obtain an explicit charac- 
terization of ali the LNS’s which can be locally reduced to the

canonical form x =  0 by a change of coordinates (/. x ). Finally, 
we study the structure of the variational symmetry vectors of 
those LNS whose symmetry algebra is isomorphic to sl{n -i- 2, R ). 
We find that the Lie subalgebra of variational sj-mmetries 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.

G3
Lonlinear Differential Eguatlors 
v;ith Su-pcrnosition Lav; for the 
osT)(l.^J SuToeralgebra. L. GAGL'ON.
P. '.VIKT£RLITZ,Kontreal University. 
V. HTISSIN, J. BECKERS.University 
pf Lifege. It is shown how the 
theory o-f nonlinear ordinary diı'fe- 
rential equations with superposi- 
tion formulas can be generalized 
to the case of "süper equations" 
involving anticomnûting Grassnann 
variables. Equations based on the 
osp(l,2) superalgebra are analysed 
in detail and a "super-superposi- 
tion" formula is obtained.

G4
Hali Magnetohydrodynamics: Conser- 
vation Laws and Lyapunov Stability. 
D- D. Holm, Los Alamos National 
Laboratorv. The conservation laws, 
Hamiltonian structure, eguilibrium 
State relations, and Lyapunov 
stability conditions are presented 
for ideal Hail magnetohydrodynamics 
(HMHD) in three dimensions. 
Establishing Lyapunov stability 
conditions for these eguilibria 
demonstrates vrell-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 literatüre. 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.
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Clebsh Potentials, Lin Constraints and Gauged 
Lie-Poisson Structures. L.A.IBORT & H.CENDRA, 
Dpt. of Mathematics, Univ. of California, Berke 
ley. . .We extend to systems defined on nontrıvıaı 
Principal fiber bundles previous results descr_i 
bing variational principles for Lin constraints 
and Clebsh potentials for systems defined on 
semidirect products. The relation with v a n a  
tional principles in the reduced phase space 
with its gauged Lie-Poisson structure are 
analyzed. Some applications to free-boundary 
problems are considered.

G7
Svmmetrv Reduction for the 

Kadomtsev-Petviashili Eouation and its 

BâckIund Transformation.

D. David, CRM. UniversitĞ de MontrĞai. The 

infinite dimensional symmetr>' group of the 

po ten tia l Kadom tsev-Petviashili (PKP) 

equation is found and applied to its BâckIund 

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. VVinternitz

Uonholonomical S.vstens vlth Syrır.etr'/ ,
JAIR KOILLER , UFHJ , Brazil. Let G-.V .E. W 
a Principal G bu.ndle, dimG=r, dicV=n, and
D a connecticn vith 1-fcra w:7V__g. A ne-
tric T in V and a potential function U:V--R 
are said to be G-equivariant if the shifts 
g:V_*V are isonetries for T and U projec- 
ts över a function on \-l.

The distribution kerw=D on TV can be ir. 
terpreted as "non.holonoıtical constraints" ~  
linear in the velocities. One nay vant to 
stud>- the classical systec vith Lagrangian 
L*T-V and constraints as above.

It is clear that there is a projected 
vectorfield in TV/. Probler.: Find out the 
equations for the reduced systen. Is there 
an Kaniltonian structure fer then? iletice 
that the total energy H=T+V is (trivially) 
conserved. We observe that in the case of 
abelian G these systens are precisely tho- 
se studied by ChapIygin in the turn of the 
century.

A related problen for vhich ve have a 
complete solution is the equations for geo 
desics of left invaria.nt aetrics on Lie ~  
groups vith left invariant constraints. A 
simple example vhich illustrates the idea 
is the classical notion of the "oleigh".

G8
Constructlon of soimion? of the multkomponent K-P 
tugmıcüy, Q. F. Helminck, Teehnisehe Hoaeschool. 
Tvvente.
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Llttle Group3 for Reducible Representa- 
tlons of Space Groups. Dorlan M. Hatch 
and Harold T. Stokes Brlşham Young Unl- 
verslty. An İrreduclble representation 
of a glven space group (Gq) can be used Co 
select subgroups of Gq . Subgroups are 
determined by looking for llttle groups 
(laotropy groups) of vectors ?i in the 
carrier space of the İrrep. In sone cases 
a llttle group G may leave ali the vectors 
of a subspace Invariant and thus be asso- 
clated with the entlre subspace. Sets of 
Invariant spaces are collected by llttle 
group conjugacy to form the strata of the 
llttle group (and İts conjugacy class).
The listing of the llttle groups and their 
conjugacy class is of interest because 
they correspond physically to possible 
lower symmetry phases and domains of Gq 
when non-reconstructive transitlons driven 
by take place. In this manner we have 
recently obtained the llttle groups asso- 
ciated with reducible (coupled) represen- 
tations. Ali coupled representatlons 
arlslng from Ic polnts of symmetry for ali 
230 space groups have been analysed. An 
example wlll be glven.

G10

The Exact Solutions of Multidimensional 
Classical <b̂  Field Eguations , A.M. GRIT'.'DL.AN’D, 
Memorial University of Newfoundland. The 
method of symmetry reduction elaborated for 
a relativistically invariant scalar equation 
will be applied to the nonlinear classical 
((ı®-field equation V^u = A2U + AuU^ + AgU^ 
(where 7^ denotes the Laplace-Beltrami 
Operatör in (5*1) dimensional Minkowski or 
Euclidean space E) . The svmmetry group G 
of this equation is investigated in detail. 
A set of the s>Tnr.etry variables Ç (which are 
invariants of the assamed subgroups G^ of G 
having generic orbits of codiraension 1 in E) 
enables us to reduce, after some transforma- 
tions, the basic P.D.E. to the second order 
O.D.E.s. The Painleve property is investi­
gated for these O.D.E.s and the following 
t>'pes of e.\act Solutions (mostly the new 
ones) are obtained: constant Solutions, 
algebraic Solutions (with one and two simple 
noles), kinks, solitary waves (bumps) and 
doubly periodic Solutions (in the terms of 
Jacobi elliptic functions).
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Clauythal-Zeltertelcl.
H. Doebner, J^hnische UniversUal.

U niton j Reoresentotions of D iffeom orphism  Groups 
ond Unusuol P a rtid e  S to tis tics . 6. A. Goldin. Rutoers 
Unlv, Unitory irreducib le  representötions of D iff(M ) 
ond re loted groups ond olgebros hove entered physics 
through guontum fie ld  theory, g ro v ily , hydrodynomics, 
ond s tnng  models. İn fie ld  theory ineguivo lent UIR's 
of D iff(M ) describe d is tin c t physicol systenas, 
inciuding p o rtic les  obeying Bose, Fenmi, or "poro” 
s to t is t ic s  fo r  M = R ^, ond e -s to t is t ic s  fo r  M = R^. 
This poper reports progress in the g roup-theore tic  
description of such systems, suggesting tho t more 
moy be possible thon f i r s t  meets the eye— fo r 
exomple, unusuol s to t is t ic s  fo r  guontum dipoles in R^ 
is  proposed. Then e-ond p o ro -0 -s to tis t ic s  os w e li os 
unusuol m u ltipo le  s to t is t ic s  in R ^ or o ll 
correspond to representotions of D iff(M ) induced by 
broid groups or th e ir  subgroups.

H2

H3
The Diamond Lle Group and Path Inteffrals^ 
Waİ>kr sckEMPP. unıverslty .
dlamond solvable Lle group utR; is direct product of the one-dimensional corapacı; 
torus group T and the three-dimenslonal rea
Heisenberg 2-step nilpotent Lle sroup M  ;• 
irreducible unitary linear ^epresentatlons
D(R) which restrict to the linear Schrö g 
representation U- of A(R) are classif 
terms of the Masİov index and a Feynman pa
integral via the oscillator representation o
the metaplectic group Mp(l,R). Extens
3-step nilpotent Lie groups and
to multimode parabolic-index
and the Franck-Condon principle are brıex y
indicated.

H4
Levl-Clvlta. Kuataanhe1mo-St1 efel and o t he r 
tranaformatione. D. LAttBERT. Univeraite 
Catholioue de Louvain and H. KIBLER. 
Univerai te Claude-Bernard Lvon-1. Nonbijective 
quadratic tranaformatione uhich general ize the 
LC tranaformation and the KS traneformation are 
defined in an algebraic frameuork baaed on the 
uee of Cayley-Dickaon algebraa of dimension 
n S 8. Compact and noncompact tranaformatione 
are deacribad in terma of Clifford algebraa for 
n « 2. 4 and 8. The general algebraic 
frameuork developed here alİoue ua to generate 
other (nonbijective) quadratic tranaformatione 
heaidea the LC” and KS“1ike tranaformatione. 
The KS-like tranaformatione are aleo 
inveetigated from a geometrical vieupoint. 
Indeadt they are connected to Hopf and 
paeudo”Hopf fibrationa. Some differential 
aapecta of the KS”like (and to a leaa extent 
the LC”like) tranaformatione are briefly 
diecuaaed.
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Llnear Realization of Non-compact 
Syımnetrles. Yuan K. Ha, The 
Rockefeller University. The non- 
llnear signa model based on the non- 
compact manifold SO(M,N)/SO(M)xSO(N) 
is formulated. A number of dynamical 
Issues involved in the use of non- 
compact symmetries, such as physical 
Hilbert space, positivity of energy, 
unitarity and mass generation, are 
exaınined in a non-perturbative 
analysis.

H6
lwosewQ ond Lanolond decom rositions. Sotoke 
Diooroms ond groded Lie olaebros. K.C. T ripo thy ond 
V. Sharma, U n ive rs ity  of Delhi. Kac's c lassK ica tion  
of Z2-graded Lie süper olgebros are b r ie fly  reviewed. 
Possible Sotake diogroms are construcled which 
y ie ld  the invo lu tive  automorphisms fo r  such 
olgebros. The l^vosovıro ond Longlond decomposition 
of Lie süper olgebros ore conseguently corried oul. 
The com putolion of parabolle ond m inim al parabolle 
olgebros, i l  is  hoped, w il1 y ie ld  representotion of 
süper Lie groups by preserib ing the Semidt induetion 
teehnigues.

H7 H8

R.T.Shaıp
Y'f^irnny' McGilI U n ive rs İZ J tlfiD İ^

Progress report on the study of asymmetry 
parameters for elastlc scatterlng of ele- 
etrons by H «nd He atons« N.S. RAO, Phy— 
ilcal Research Laboratöry, Theoretical 
Physics Âırea, Ahmedabad 380 009, Indla. 
Born and Oehkur approximatlons are used to 
obtain the direct M d  exchange scatterlng 
anplltudes lor elastlc scatterlng ol ele- 
etrons by hydrogen (H) and hellum (He) 
atoms. Present scatterlng amplltudes are 
used to obtain the asymmetry parameters 
and colllslon eross sectlons lor e-H and 
He Interactlons. Mathematical technlques 
used İn the present study and the llnal 
results wlll be dlscussed it the conle- 
rence.



Expllclc exprasslon for the producc of ch* 
cla53 of cransposicioaa wlch aa arbtcrary class
ot Chg synmecrlc group 
PALDUS, Uacerloo. The p 
class operacors is a İla 
clasa operacors. A full 
correspoadiag coefflclencs 
full İcaovledge of ehe chara 
far reaching applicacions. 
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An Algebraic Approach to Molecular 
Electronic Speetra. R. LEMUS*, A. 
FRANK* AND F. IACHELLO+, University 
of Mexico* and Yale UniversitvL 
The use of algebraic methods has 
proved to be a fruitful approach for 
the deseription of rotation-vibrat- 
ion speetra in nuclei and molecules. 
In the latter case the inciusion of 
the electronic degrees of freedom 
is fundamental for a complete des­
eription of the Systems under consi- 
deration. We show that it is possi- 
ble to construct a general algebraic 
framework inciuding bosonic and elec­
tronic variables, which may provida 
feasible ways for treating complex 
situations, such as those arising in 
polyatomic molecules and electron- 
molecule scattering.

Partide Masses and Force Constants in Spin(8) Gauge Theory 
Frar* D. (Tony) Smith, Jr.. P. 0. Box 1032, Cartersville, GA. 30120

Vg «  0  Mgv: 

« 0 nev: 
ss 0 flev:

AS calojlaled from 5pin(8) gauge field theay (Smilh. Inl. J. Theor. 
Phys. 25 (1986) 355), leplon masses and guark consliluent masses are=
e - 0.51 Mev. u - 313 flev; d - 313 flev:
|j - 104.8 flev; c - 1.99 Gev: s - 523 flev;
r - 1.88 Gev; t - 130 Gev; b - 5.63 Gev;

for the first general ion, W* and W- have mass 81 Gev and W° 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 w® 
has mass 21.5 Tev;

the effective force strength constants for characteristic distances 
for each force are=

ot£ = 1/137.03608 for eleetomagnelism:
Gv/hproton̂  = 1.03 x lO"’ for the weak force;
«c = 0.6286 for the color force:
Gomp^oton^ * 3.4-8.8 x lO"̂ * for gravitalion:

Koöayashi-riasIcavva-Chau-Keung parameters are: <» = 90* : 
sin(x) = 0.239 5= V^g : sin(y) = 0.0188 » ; sin(z) = 0.0046 « :

and
the bottom guark lifelime is ; *  1-86 * 10“ '^ soc.

Field Theory & High Energy Partide 
Physics Manifescacions of Universal 
Anderaon Localizaclon-DeLocalization 
Transicion With 1/f Noi.se Si'.;nacure/
"Echo”CriCica1 Phenopena. EDWAR0 SIE- 
GEL.S.S.R.L..İH3-14 Avenue.Ean Fran­
cisco , CA , 9 A I 1 8 , Scacic Syneryec ics^ 
idencificacion of universal Anderson 
localization-delocalizacion transicion 
with 1/f noise and 1/f susceptibiiity 
polarizacion cacaserophe signatures/ 
"echos" crİCİcal phenomenon,is exten- 
ded2 İ0 field theory/high energy phys- 
lcs:Higgs-Goldscone transicion for 
bosons(massivc-aıassless) ,infra-red di- 
vergence,hadronic jets equivalent to 
light localization.Cerenkov radiation 
effect.superconducting Meissner effe- 
cc,collapse of electromagnecisu in 
d^A.collapse of gravity in d-$4,,.., 
even RF-EH skin effecC.Weinberg's^em- 
phasis of che curious analogy bccween 
field theory and hydrodynamics Navier- 
Scokes equacion,equivalenc to classic 
Brillouin wîj<^/S(_k)in classical limit, 
motivates understanding of analogies!
1, E.Siegel, IBM Conf.Comp.ii Math.,Stan-
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Se 1 f-Similarity & Se1f-Affini ty :
S imu 1 taneous Global (llomogeneous ) Sym- 
metry-lto.scorlng But LocaKlleterocene- 
ous )Synıgetry-nreakinc ;Can Groups Be 
Scale Deııenjlpnt ? EDV/ARO SIEGEL. S . S . 
R.L..ld3-14 Avenue.San Francisco.CA. 
94118. Sel f-3inıilar ( isoc ropic ) and 
self-affine(anisoCropic) scaling-inv- 
arlance, gencracors of jr-S c-space fr- 
accals and w-space diffraccals,
are a unlque group of generacors:glo­
bali/ syraınetry-rescoring(horaogeneicy) 
but locally symmetry-breaking(hetero- 
geneicy) presene a unique grouprglob- 
ally versus locally! Can groups be 
scale-dependent? This seemingiy para- 
doxical dichotomy of self-similar and 
self-affine groups(SS(3) & SA(3)),
Chat generate fractals and their diff- 
rac tals , g lobal syıamecry versus local 
asymıaecry,is exaınined.The qucstion of 
scale-depcndcnce versus scalc-invaria- 
ncc of continuous Lie groups T(3),S(3) 
(and diserece groups) under SS(3) and 
SA(3) generacors,and JusC how,why and 
wherc scallng cut-offs exisc between 
global symmetry versus local asynıınecry, 
ehe global-local cuc-off,and how to define it,is exnınined.

How Fraccal Is Fractal?:How Many of 
What Measures Are 13oth ilecessary j 
Sufficent To Define A Fraccal As 
Fraccal? EDWARD SIEGEL.S .S .R .L ..183- 
i‘«‘'^Ave’nue.San Francisco.CA.941 18. 
Fraccals,andcheir('wavesChat encou- 
ncer fraccals")diffraccals,have a pl- 
eehora of measures,qualicics and qua- 
ncicies associaced wich Chem(someclm- 
es paradoxically ancichecical):depre- 
ssed dimensionalicy,upper and lower 
scallng cut-offs,homogeneicy(vs.hcc- 
erogeneity),isotropy(vs.anisotropy), 
lacunarity(va.alacunaricy),succloari- 
cy(vs.asuccolarity),ramification(vs. 
unramificacion),..,How many of what 
measures(and qualicies and quancicies) 
chan can and do characcerlze fraccals 
(and cheir diffraccals) are boch nec- 
essary and sufficenc to define a fra- 
ctal us frncta 1? Even depressed frac­
cal dimensionalicy is shown co depend 
upon boCh upper- and.lower-scalinc 
cut-offs:-Iowerxj^ topological ^ ' n ^
such as cfilirS?â = m|ŞŞljİİ28'2' ask and 
answer wich the overvhealnıing advent

Nonlinear Dynamics Manifestations of 
Universal Anderson Localizacion-DeLoc- 
alization Transition With 1/f Noise 
Slgnature/”Echo“. EDUARD SIEGEL.S.'S. 
R.L..183-14^^Avenue.San Francisco.CA. 
94118. The Jdencification,via Static 
Synergetlcs^,o£ ehe unlversalicy of 
ehe Anderson localization-delocallz- 
acion cransicion vich 1/f noise and 
1/f suscepCibiliCy polarizaCion cac- 
aserophy signacures/'*echos",is exten- 
ded to nonlinear dynafflics:incernitc- 
ency,period doubling(-fraccal quanci- 
zed frequcncy-halving),collapse co 
çenter manifold cwo-time-scale dyna- 
mics,...,rouces to chaos. Ali can be 
understood as universal Anderson loc- 
alizacion-delocallzation cransicion 
cricical phenomena in w-space,via Che 
common Lyapunov exponenc,spatial loc- 
alizacion lengch or Ccmpornl localiz- 
acion cime(in phasc space).As wcll, 
anomalous diffusion and inCormicccncy, 
boch exhibicing 1/f noise and"somehow'' 
caused by fraccal self-similar group

Scanford(86);ICM'86,Bkly(U6);ScaCphys- 
16,Uoscon(8û) 2.Toulousc&Pfcucy,p.l73!

"RoughStoffe'*- Irrational Numbers -t- 
Their Fractals + Their Diffraccals : 
''Functals"EDWARD SIEGEL. S .S . R . L . . 183- 
14tnAvenue.San Francisco.CA.94I18. 
Irracional numbers are İdcncified as 
che orgla of fractals,and che fracc­
als of cheir diffraccals,generically 
named"RoughScoffe".Aside from che ub- 
iquiCy of irracional cranscendencal 
numbers e,^and G(Golden mean) as fix- 
ed poinCs of Mandelbroc,Julia,...sets, 
if fraccal paCCerns in Nacure origin- 
ate from Chermodynaaic second law 
eneropy extremizaCion(under arbicrary 
conscraincs,now always maximizacion), 
to minimize free energy,S-kgln W bi- 
modally means Chat in addicıon^co S- 
S(W). also k„*ICo(e). Similarly w>(lı/ 
2TT)^^/S(k,) means w-w(Jç),buc as well 
h»h(TT). Th^se cross-equaliCies, cermed 
"Functals',are noc independen^being 
relaced by Euler's formula +1«0,
e-e(1T).The equacions of physics are 
not JusC abouc abouc how the dependent 
variubles are funccions of che indep- 
endent variables,but abouc how and why 
Che constanes of physics are İrracion- 
al_and funccions,of irracional number T.E.SioGel,ICM^86(Bkly)&Comp.Stanf '
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Scattering of electrons from the exclted States 
of hell»m atom at E * ^»S» RAO, Püysi—
cal Research Laboratory, Theoretlcal Physics Area, Ahmedabad 380 009, Indla. Collislon proce- 
sses involvlng atoms laltlally in an excited State are very İmportant to the study of gaseous 
dlscharges, plasma physics, exclmer laser and other phenomena where excltatlon from the excited 
States representa one of the majör channels for 
the absorptlon of electron energy. In vlew of 
the importance of tbla.process, here I mada an attempt to study the scattering of electrons by 
He atom for the tranaition 23s-33s İn the Bom and GES approxlmatlons, Collislon erosa seetions 
are studied at E ■ 1000 eV. Uathematlcal tecbni- 
ques used İn the present work wlll be discussed 
at the time of conference.

Effect of core Interactloa İn the study of 
electron-alkall atom scattering at Intermedlate 
and high Incident energy reglo^s. N,S. RAO, 
Physical Research Laboratory, theoretlcal Phy- 
slcs Area, Ahmedabad 380 009, Indla. Scattering 
of electrons from alkali atoms (Ll,Na) has been 
studied by a varlety of approxlmatlons. Uost of 
tbese approxlmatlons have negleeted the core Interactlon İn the calculatlon of scattering 
parameters for alkali atoms İlke llthlum (Ll) 
and sodlum (Na). Recent studles on the scatter­
ing of electrons by Ll atom show that the contrl- 
butlon Corning from the core potentlal to the 
scattering parameters İs considerable even at 
Intermedlate Incident energy reglon. In vlew of 
tbis, an analytical study İs made to obtain the 
scattering amplltude, by conslderlng the core 
potentlal for Ll and Na atoms. Born and Oehkur approxlmatlons are used for the present study. Total eross seetions (TCS) are calcula- ted for Ll and Na at E * 1000 eV. Dlfferentlal 
eross seetions (DCS) are İn progress. Present 
TCS and DCS results wlll be discussed at the 
time of conference.

Role of excltation energy İn the elastlc sca­
ttering of electrons by Llthlum atom.NTS.
RAO, Physical Research Laboratory, Theoretlcal 
Physics Area, Ahmedabad 380 009, Indla. The study of electron colllslons wlth atomlc Syst­
ems was attracted a considerable amount of Interest İn recent years. Firstly, there is an Increaslng demand for collislon eross sect- lons İn other flelds such as astrophysics, 
laser physics and plasma physics. Secondly, a number of advances have occurred on the experi- 
mental side. These experlments provide very 
stringent tests of the theory and have stimula- 
ted the development of new theoretlcal approa- 
ehes. Uotivated to this, an analytical study 
İs made to obtain elastlc collislon eross 
seetions lor scattering ol electrons by lithi^ atom through the Bom and statlc fleld approxl- 
mations. Two types ol excltatlon energles (DE’a) are used to obtain the eross seetions 
lop 8-Lİ Interaction. The best cholce ol DE to 
obtain the accurate eross seetions and the 
ellect ol DE on second and thlrd Bom terms wlll 
be discussed at the time ol conference.

OuasicrvscalsrSelf-Similar Scaling- 
Reiations Incerpolate Üecveen i-licro- 
scopic Fraccal Molecules And Maero- 
sconlc Quenched-In Vortices.EDUARD 
SIECEL.S .S .R .L ..183-1  ̂ Avenue.San 
K‘rancisco.CA.94118. Pauling's raicro- 
scopic view ô' quasicrystals as frac­
cal molecules versus other views of 
quasicry^Cals as quenched-in liquid 
vorcices during quasicrysC«l freezing 
from the liquid State, can be reconc- 
iled by performing self-similar scal- 
ing-relations(dilation-symmetry,scale- 
invariance) transformatlons from mic- 
ro-scale fraetal molecules to maero- 
scale quenched-in vorcices. Thus,these 
seemingiy paradoxical dichotomous 
views of quasicrystals are in reality 
Just differenc scale interpretaCions 
of the same paradigm for how and why 
seemingiy impossible symuecries of 
quasicrystals can^and do form in Nac- 
ure. Mandelbroc ’ 3*̂ 1 ractals^can and do 
provide a common language to deseribe 
quasicrystals,self-simi1ar i ty the key . 
l.L.Pauling,Am.Cryscall.Assn.Mcg.,Sta- 
nford(198S) 2.E.Siegel-ibid. 3.8.Ü.Ma- 
ndelbrot. Fraetal Geometrv of .Vnture(83) K.Falconer.oeom.or tracCal betstl9H5)



J1 J2

Gauae theorv of strina models. T. Curiright, Univerşitv j^  
F lori^. Gainsvılle.

^ y riMniflionofsııcecltemN ifg ıggcî. P. Cviıanovic,

J3
J4

Hierarchlea of Symmetrlea and Conaerved 
Functlonala of the Federbuah model" PAUL 
H.M. KERSTEN, UniveraLty of Twente, The 
Netherlanda

The Lie algebra of Lle-Bâcklund trana- 
formatlons of the Federbush model la 
diacuaaed. Firat of ali the Lle algebra of 
İnfinitealmal aymmetriea and the aaao- 
ciated conaerved functlonala la glven. 
Then, relylng on the gradlng of the model, 
firat, aecond and third order (x,t)- 
independent Lle-Bâcklund tranaformatlona 
are obtained. The conatructlon of four 
creatlng and annlhllatlng Lle-Bâcklund 
tranaformatlona, uhlch turn out to be 
local, la glven. Theae tranaformatlon, 
whlch are polynomlal of degree one İn x 
and t, generate four hierarchlea of Lle- 
Bdcklund tranaformatlona. Finally, due to 
the conatructlon of two Lle-BScklund 
tranaformatlona, whlch are polynoralala of 
degree two In x and t, we obtain an 
İnflnlte number of hierarchlea of 
Hamlltonlan vector flelda. The correa- 
pondlng Hamlltonlan denaltlea are glven. 
Ali reaulta are obtained by aynbolic 
coaputatlon, ualng REDUCE 3 and developed 
aoftware packagea.

.'JJCi;■ _ÖI2Jf.L'lÜtL.iî!PLj!.CiL'İI_i o':'J 6ı.: ■ 
rıjı.ııv 1İI-M' |M| :.!tnÇıhj Lciı:':'i3 ijfOıiP-. A :( rvuiii.r,'
ttO'.Ycrd J Scnnurer’’ ona k, TsoI:o î ,̂
5ı;if0(ıic .::ıd Fermiûiıiı: pamucn funct'or'; a: '■r.c  

î /c-ajr:, r̂ı-.:ıon.-]| fonr; .sre eî'plicıt.ly rile riif.:?': r.; 
d;i. ıDiı-:t-. -eqı.ııvol>-nı ■? t'oreocrı ;1
!‘vp: çiffitalıOM ot ovory sı.Tıply-l.aced yroop 0 
ono-t.o-one roiTeipûrıderice oınits tor botorı: ,v 
moment'i genenjieo Dy the root IdUıce ot b smt r.eo py U'h 
element. •-.Yj,, vvhere ıs 3 minimal vveıçnt oî 'j, ı e., en
elet'fient oı the çenter ût the covenng group of G, jtiG 
fermiûns with generalized bûundary condıtıons ı  -  
(exp0|.) (under rotation around the torus) r/nere exp ı8̂  
lî' the eame element of 2 as ıs v*|,. The tıon-orthogonai
vveıght lattıces of G are converted ınto ortfıogona; 
lottıces wıth CGhStraırıts. It ıs shcıv/n that oniy :or ıp:.'. 
(2N) can these ccnstraınts De v/ntten as projectıcn 
eperators, which correspond to sums över spın struoture 
m fermıcn language. For SU(N), and Ey tne approprı ate
consıraints are ırnposed Dy coııpling the fermıcns lo u'. \ '> 

gauge fıeld whıch act as Lagrange muiııplıet"= E.;pin;r. 
rnoouıof ıııvarıanı paruuun funcuon are presemed tor 
chjsed sırıngs compcctıfıed to simply-lıced gı’ jiip'= 
assocıated to hoc-Moody algeDoS V'/ıtiı Central ı.h:rgr 
K=!

‘ tı.ıpporf.ed oy f.ne Uf. F/cuonoi fcıenı.e Fo'i(:q.ıt:."ın 
C o n t. r .3 c t f i o f  2 ■ 0 10 9 .u
*Sı..pporird ın part Dy tne U S Oeparuf.ent. .;ıf £' e-gy îr.oe- 
Crr.’.ract No 0E-a CU~-7i:-£F i)7232-ai; ' l.ö
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Hlghest velghc veccors İn Vlrasoro modules. G. J.
Yale Unlverslty. The excended scate space of Che rırst 
quancized bosonic scrlng is an İndeflnice Herm t an 
över the Vlrasoro algebra. If the dimension o 
space-cime İs D and the slope İs a. chen the P^ysijal 
States of the strlng are hlghest velght vectors. «^^ht 
(a.D). İn the extended State space. 
for the rank and slgnature of the restrlctlon o 
mltlan form to the space of physical . . ^.-agoro
role in the fortrula f ! / " ^ r f o İ o s r t h r o r e .
modüle of hlghest welght (1-a, 26-D). The n * . ^
for velght (1, 26) İs a speclal case of
the formula İs an extenslon of recent results obtainec
jolntly vlth I. Frenkel and H. ^arland at Yale.
extenslon of our results relates modifled strlng
D-2 to the İrreduclble modules of hlghest velg ’ .’
vlth 0 < c < 1. This relatlonshlp refines ] °
by C. Th o m  of a connectlon betveen no ghost theo
modifled strings and the unltarity theorems
and S. Shenker, (and of D. Ollve and P. Goddard.;

J7
T.Cocvclns tn the Monopole Sector of CaMP.e 
1. BAKAS and D. MCMULLAN, Unlversitv of Utah- |he l 
and 2-cocycles of gaugo group cohomology havo play® ® 
fundamental role İn anomalous theorles. Ic is natura 
to tnquire vhether there are field theoretic 
that allov the occurrence of 3-cocyles, thus lead ng 
(possible) breakdovns of associativlty. We shov tha 
in the monopole sector of gauge theories such a 
possibility may arise, due to the boundary conditlons 
imposed on the fields at infinlty. Using the Christ- 
Jackiv Interpretation of Yang-Mills dyons, it İs 
that a non-trlvial 3-cocycle of the space gauge group 
results vhen the defining 3-simplex is not . j.
confined in one connected component of the gauge or 
(and hence has no İnfinitesimal analogue). The 
cocyle is a globally defined gauge invariant quant y 
obtained from a generallzation of the "descent" tove 
of gauge cocyles co manifolds vlth boundaries. ^
SU(2) gauge theory, explicit calculation shovs ics 
relation vlth the Callias lndex theorem for the Dirac 
Operatör in a dyon field.

INFINİTE DIMENSİONAL LfE ALGEBRAS ACTİNG 
ON THE SOLUTION SPACE OF VARIOUS Ü  
MODELS. M. JACQUES, Üniversite Catholiquc de 
Louvain, Bclgique. Y. SAINT- AUBIN^Univcrsiid dc 
Monırdal, Canodu

Wc invcsıigaic infmite dimcnsional Lic algebras of 
infmiiesimal transformaıions aciing on ihc soluiion space 
of various 2-dimcnsional o  modcIs: (i) principal o  
models (o modcIs wiıh valucs in a group), (ii) o  modcIs 
vviıh valucs in a Ricmannian symmciric space and (iii) o  
modcIs vviıh a Wcss-Zumino icrm. Using Takasaki’s 
approach, wc rccovcr, for ihc principal G-modcIs, the 
algebra found carlicr by Dolan and Wu. This algebra has 
the sumcıurc of ihc loop a l g e b r a R [ l ,  f*] wherc j i s  
ıhc Lic algebra of G. The o  models vviıh a 
Wcss-Zumino icrm are also considered; ıhc algcbraic 
siructurc is found lo be ıhc same. For o  models vviıh 
valucs in a Ricmarmian symmeiric space G/H vvhich is 
not a Lic group, the algebra is a subalgebra of ihe loop 
algebra found for ihe principal models but it does not 
seem to be graded. Hovvever it contains tvvo gradcd 
infmite dimcnsional subalgebras vviıh the follovving 
siructure: if H and m are the tvvo eigenspaccs of ıhc 
involution O defining ıhc RSS G/H, ıhcsc tvvo gradcd 
subalgebras are /l® R (ı] and (© A®l^‘) ©
(© i.Nm®t2‘̂ ‘).
t Supported in part by the Naiural Sciences and 
Enginccring Research Council of Canada and ılıc "Fonds 
FCAR pour l’Aidc el Ic Soulicn â la Rechcrchc"

J8

Bo-Yu Hou,
Xibai Universitv.
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Phi|c:ical Spirx3L.
nijninr w^tnr HPoresentatifiC^ 
Spin(8l F. 0. SniTH. JR., ^porgı?^ |nsMtute 
nf Tprhnoloou. The 8-dimenslonal 
(left-handed) irreducible half-spinor 
represenlalion of 5pin(8) corresponds lo  
ihe 8 first-genera llon lepton and quar 
particles. The m irror image half-spınor
represenlalion corresponds to
a n lip a rlic le s . The 28-dimensional adjoın 
represenla lion of 5pin(8) corresponds lo  

nauge bosons'- 8 gluons;10 g raviton  
po lariza lions; 4 pholon po la riza lıo re ; and 
6 fo r weak Spin(4). The 8-dim ensional 
veclor represenla lion of 5pin(8) 
corresponds to  a space-lim e base manı old. 
A geometric Higgs mechanism reduces 
8-dimensional base m anifo ld lo  
4-dimensional space-lim e a r^  a '^o  r ^
Ihe weak gauge group Spın(4) to

K?

O rthom orm a l Gouoe and A ffIne  Geomelru in S lr lng  
Theory B.H.Cho and Y.S.Myung, Korea Advanced 
In s lilu te  of Science and Technoloou. We discuss 
the re la tionsh ip  of p a r t id e  fie ld  theory to s tr in g  
theory. The orthonormal gauge is  derived, as a 
natural extension of the a rc -leng lh  gauge (x ^ =1) 
in the point p a r t id e  theory. A lso i t  is  shown Iha t 
the residual reporam etriza lion  invariance a fte r  
the gauge fix in g  is  id e n tifie d  w ith  the a ffin e  
invariance.

K4

K3

SU(9) Grand U n ifica tio n  Model o f f^ubouarks. 
Xiao-Zhou Xue, Henan Teachers U niversitu. An 
improved version of the grand u n ifica tion , composite 
model proposed e a r lie r  is  suggested. Under the 
hypolhesis o f p a rtly  broken global ch ira l symmetry, 
we give the fo u r fa m ily  o f Fermions at low  energies 
to rea lize  u n ifica tion  of fo u r fa m ily  of Fermions. 
Neutrino may acguire na tu ra lly  the Dirac Mass. Proton 
life tim e  and Weak Neutral Current at low  energy are 
consistent w ith  experim ental resu lts .

Th> Announcgıent; Th» Solution for the 
H»a«ur»ıı>nt Problm» İn Ouantu» H>ch«nlc«. Jin 
Yoshiaura, S.U.N.Y.-E.S.F. at Svracuaa. —  I introduce 
tha notion ol aubjcctlva probabillty apac» basad on İha 
daflnition of probabillty spaca functlon. Froa İhla 
notion, tha intarpratation of probabillty in quantua 
■achanics can ba viaved aa follova. Tha quantua 
probabillty apaca la tha human İnforaation concarning 
tha propartiaa of alaaantary particlaa, vhich ia bulit 
froa tha paat axpariancaa. It İnfara tha raault of 
aaaauraaant, i. a. tha valua of obaarvablaa. Tha
raduction of «ava packat la tha artifact of the 
Copanhagan intarpratation of probabillty. EPR paradox 
and Schrodingar'a cat paradox doaa not occur in ay 
theory. Tha raaultlng quantua aachanica ia not the 
daacrlption of the phyaical natura of alemantary 
particlaa, but that of huaan pradictlon theory about 
the raault of an experiment of elamentary particlaa.
1. J. Yoahlaura, K. Yoehimura, Probabillty definitlon: 

tha aathematical foundation of etatiatica. Unpubliahed 
(1966).



K5

Broken SU5 X Oj and Ihe rore decou Q-?42l 

D. PARASHAR, UniversUu of Delhi. The Lorentz 
invarlant stnıcıure of the hadron couplings deduced 
within the general framevvork of o broken verslon of 
the SUg X O3 quart: model le exploited lo compute

the rare four-body decay channel p -> 4tt. The decay 
amplltude Is  assumed to De dominated by the (tt.û). 
A p  A2)î i  ond p p Intermedlate States. The

calculated estlmates for the p -> 4tj decay rate are 
found to be consistent with the available 

experimentel evidence.

K7

Intearal-Spin Flelds on 3-*-2 de Sİt- 
ter Space. J.P. GAZEAÜ/ LPTM/ 
versit^ "Paris 7. Irreducibİe or non- 
decomposable representations of the 
de Sitter group SO(3,2) are exten- 
sively studied. Correspondlng c^r- 
rier States and invarlant two-point 
functions are built through recur- 
rence fonnula. The probleıns of 
light-cone propagation and "reverbe- 
ration" phenomenon are examined. A 
particular emphasis is given on the 
so-called massless nondecomposable 
representations with arbitrary spin» 
with the folloving result : for a 
certain choice of the gauge-fixing 
parameter, the carrier States pro- 
pagate only on the light-cone.

K6

ISupersymmetric Slırings on Grassmann 
Manlfolds. GARY L. DUERKSEN, AT&T‘ Bell 
Laboratories. One of the fundamental pro- 
blems in string theory is understanding 
the geometry of the underiying space or 
"target space" on which the string dyna- 
mics are fonnulated. In conventional 
string theory, attempts are made to iden- 
tify this initially undeterrnined space via 
consistency and phenotnenological 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 
Grassmann Manifold, Gĵ , the set of ali k- 
dimensional linear subspaces of the embed- 
ding space. In this formulation the 
intrinsic geometry of the model is made 
manifest in the initial formulation of 
the Lagrangian.

K8

On Different .?yr.L-:«tries Cf Kesonc And Baryor.a 
B.J.BhattacharjeejSt.Anthony's cüi:.eîs. 
Partide sj'mr.atrics are orpressed at.the.".atica 
-lly by special algebras, GelIMar.n -;'>ubo 
cass farcjulac- , Y ^ ar.d T I, ete ryr^atries 
predieted successfully s ö z e eleac-ntary '■artic 
-les .But the forauiae and ay;;.-.:«tris3 d: not 
seens to hol d fer cany cases.Bven ouark- anti 
quarks triplet symaatries Y could not 
sol ve the projen cf finding ho;v many partlc- 
les cay erist in nature.lt v.lll be discuesed 
hov. E,J,F syccdtrıes can sclve this particulr 
problem.



L1 L2

Color Space Groups in the Analysis of the Phase Transiti- 
ons.J.N.Kotzcv.D.A'.Alexândrova.Sofia Unlverslty.An algo-, 
rTEhm for derivationxOf ali the P-type permutatıonal co­
lor space groups »isctncrphic to the 230 cristallo- 
graphic space gr'oups G,is fcund/l/.lhe fuU list of the 
color space -groups,belongİJTg to 10 chrcmonorphic classes, 
is given together with appropriate classification.lhe co­
lor space groups application in the Landau theoty of P ^ “ 
se trar,sitions is discussed/1,2,3/ and a coırparison vn.th 
results of other authors is given.I. J. N. Kotzev, D. A. Alexandrova, Proc .III Int. Serronar, Youma- la,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.Binnan,Phys.Rev.8,2 6,69 7̂(1982). 3.J.N.Kotzev,D.B. 
Litvin,J.L.BinTBn,Physıca ll̂ lA,576(1982).

Physical applications of coppatibility relations for space 
group Clebsch-Gordan-Coefficients. R. DIRL, TU Wien, 
Austria; B.L. DAVIES, University College of North Vales, 
Bangor, UK. Compatibility relations for mulciplicities 
and for space group CG-natrices are presented. These rela­
tions prove to be useful and necessary when applying the 
Wigner-Eckart*s theorenı for space groups and vhen 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 
govemed by the cocpatibility relations for space group 
CG-matrices. We analyze the iıtpIications of paraceter vari­
ations in teras 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 vhen their defining q-vectors are varied contin­
uously to q-vectors of higher symnetry. Finally to illus- 
trate the utility and applicability of compatibility rela­
tions ve treat various examples in detail.

L3

Various classification schemes for irreducible space group 
representationsi B.L. DAVIES, University College of North 
Wales. Bangor, UK, R. DIRL, TU Wien. Austria; Due to 
the existence of infinitly many different labelling schemes 
for space group irreps ve use this ambiguity to standardize 
induced space group irreps in a specific vay. We analyze 
the implications of changing the shape of representation 
domains from Standard to non-standard ones and discuss the 
nerits and dravbacks of them. To achieve this standardiza- 
tion the littie co-group irreps and the coset decompositions 
of space groups vith respect to their littie groups are 
unified vithin classes of space groups. Finally to demon- 
strate the variety of possible labelling schemes, 'alter- 
native’ classification schemes /!/ based on chain adapta- 
tions vith respect to different space groups are also 
sketched.

/!/ R. Diri, R.W. Uaase: "Alternative classification 
schemes for energy bands" in Proceedings of the 
KlIIth International Colloquium on Group Theoretical 
Methods in Physics

L4
Q-R«duefblt 3pae« Groups. V. Kopıky aad D.B. 
LltTİa, P»aa 3ttf-3trlcı. If â polnt sroup C 
of a tpac* group it Q-rtduclbl#, th»a ta* 
group htt th* foliovlag proporti#*! (1) Tiı« 
polat group 0 !• * diraet or iubdlrtet product 
of polat groups sad vhlch set oa G-lavsrltat 
subapseos 7^ sad Vj. (2) Th# trsasistioa lubgrovip 

spllts lato s dirtct or subdirsct product of 
İti projsctloas sad Tj oato 7^ sad Vg. (3)
Tbs tubgroups ^2" ~0^^2
aorasi la Ü  sad tbe eorrsspoadlag fsetor groups 
J ! j /T® sad /T® hsT# tbs ıtructurs of subpsrlodls 
groups. (U) Tbs graup.^ Itısif İs s dirset or 
subdirsct product of ıpscs groups of lovsr dlasa- 
sloas. Tbsss propsrtiss csa bs ussd sltbsr for 
tbs saslysls of spes groups vltb Q-rsduelbls 
polat groups or for tbs coastructloa oa tbs bssis 
of tbs kaovlsdgs of lovsr dlasasloasl oass.ibsıs 
polatı srs lllustrstsd by sa sasapls of groups 
af Isus clsss

Supported in part by NSF OMR-8406196.



XV INTERNATIONAL COLLOOUlUM
ON

GROUP THEORETICAL METHODS
İN

PHYSICS

Monday, October20, 1986

Algebraic Methods in Physics

8:00 Registration

9:00 Opening Remarks

9:20 R. F. Casten
Dynamical symmGİries 
in nuclear structure

10:10 W. G. Hartar
Spin phase space and 
rotational symmetry for 
molecular rovibrational 
dynamics

11:00 coffee

11:20 F. lachello
RevİGVv of rGCGnt 
davGİopmantsin tha usg 
of symnriGtrİGS in roactions

12:10 R. D. Amado
Algabraic mathods in 
madium anargy scattaring 
from nucİGİ and molaculas

1:00 lunch

2:30 J, E. Marsdan
Tha dynamics of rotating 
structuras

3:20 R. D. Lavina
Algabraic mathod for 
molacular structura and 
dynamics

2:30 Parallal Sassions 
A and B

Tuasday, Octobar 21, 1986 

Ouasicrystals

VVadnasday, Octobar 22, 1986 

Nonlinaar Dynamics

Thursday, Octobar 23, 1986 

Diffarantial Eguations

Friday, Octobar 24, 1986 

Fundamantal Physics

9:00 P. Kramar 9:00 P. Cvitanovic ^ 
Ranormalization ^

9:00 P. Olvar 9:00 E. VVittan
"Das Pantagramma nacht Ganaralizad symmatrias Titla to ba announcad
dir Pain?" Violation of approach to chaos
pariodic symmatry in /

M. Gutzvvillar ^
9:50 A. Daprit 9:50 H. Gaorgi

Ouasicrystals 9:50 Titla to ba announcad Approximata global
Chaos in tha transition symmatrias of tha

9:50 M. Dunaau from classical to 10:40 coffaa alactrovvaak intaractions
Titla to ba announcad guantum machanics 

coffaa
11:00 P. VVintarnitz 10:40 coffaa

10:40 coffaa 10:40

11:00

Naw rasults in tha 
applications of group 11:00 L. Sulak

A. J. Libchabar11:00 V. Elsar thaory to diffarantial Titla to ba announcad
Tha growth of guantum 
crystals

Guasipariodicity, chaos 
and turbulanca in marcury

aguations
11:50 C. N. Yang

and halium oxporimants 11:50 C. L. Wu Titla to ba announcad
11:50 P. J. Stainhardt 

Introduction to tha 
physics of Ouasicrystals

11:50 M. J. Faiganbaum
Dynamical symmatrias 
in colİGctiva nuclaar 
structura physics

12:40 lunch
Charactarization of
stranga sats

12:40 lunch 12:40 2:30 Parallal Sassions

^2 :30 Hao Bai Un
12:40 lunch

2:30

Junch ^  

Parallal Sassions
J, K. and L

Numbar of pariodic 2:00 sightsaaing in F,G, and H
windows in ona- Philadalphia
dimansional mappings 
and group thaory 5:00 VVignar Mada! Avvard

L. C. Biadanharn ^^ ;2 0 - 6:00 Racaption
Tha group thaoratical
approach to scattaring 7:00 Banguat

1:30 Parallal Saşsions 
C, D, and E )



Patallel Sesslon A
Monday, Octobor 20, 1988

Pafallel Sesslon B

MacAllster 4014

Monday. Oclobor 20.1986 MacABsIer 2023

B1 2:30 Jacob Kalrlel

Al 2:30 Hans E. DeMeyet
Dynamical group approach »o 
anharmonlc osdllalor and P«rt“'bed
Coulomb polenllals. H. E. DeMeyor

A2 2:45 S. K. Kim
Theorem on Ihe SchNVInger 
represonlallon and lls appllcallon lo 
Ihe algebralc Ham«onl^ jor 
dlalomlc molocules. S. K. Kim

B2 2:45 Chrlslopher Gorry

A3 3:00 J. P. Draayer
Algebralc loundatlon lor Ihe hl«lel 
rotor, J. P. Draayer and Y. Leschber

B3 3:00 Marcos Moshlnsky

A4 3:15 Mans E. DeMeyor Classlllcallon ol symmoUy- 
orosoivlng cublc Inlorocllons İn Ihe 
Neracllng Boson Model. H. E. DeMeyor B4 3:15 C. Ouesne

3:30
collee 3:30

A5 3:45 Guldo van don Berghe Symmelry conservlng 
Neradlon lerms İn Ihe IBA model. B5 3:45 R, LeBlanc

ıhe 0(6) «mil. Q. van don Berghe

A6 4.00 George Rosenstoel
The U(6.1) model ol palrlng and 
quadrupole colloclIvBy. Q. Rosensleol

B6 4:00 James D. Louck

A7 4:15 A. B. Balanlekln
Dynamical symmelrles lor Odd-Odd 
Nudel. A. B. Balartokin

A8 4:30 J. N. Glnocchlo
Spm quenchlng İn Ihe SO(8) and Sp(6) 
lermlon models ol colteclh/e motlon.

B7 4:15 A. B. Balanlekln

J. N. Glnocchlo

A9 4:45 Y. Alhassld
Algebralc approach lo dlssoclallon Irom 
bound slales, Y. Alhassld

B8 4:30 Joris van der Jeugt

B9 4:45 Anlonlno Sdarrlno

Group Ihoofotical appllcallons ol 
goneraBzed Boso operators: 
fracllonal boson 8quoezed slatos lor 
SU(2) and SU(l.l). J. Kalrlel. M. 
Raselll. and A. I. Solomon

SU (l.l) coherenl States and squeezed 
llghl Inloractlng wllh an anhamıonlc 
oscülator, C. Gorry

Roprosentatlon ol tho genorators ol 
Spie.R) İn a rronomlal basb
asssoclaled wllh a glvon İrrep ol Ihis 
group, M. Moshkısky

SU(n) reprosoenlatlon Iheory İn lerms 
ol pseudounitary groups. C. Ouesne

collee

A now porspoctlvo on Ihe Wlgnw- 
Racah calculus. R. LeBlanc and K. 1. 
Hecbt

Symmelrles ol some hyperpeomolrlc 
eetles. W. A. Boyer. L. C. Boldenharn, 
and J. D. Loudr

On coherenl slates lor orlhr^ 
symplecllc supergroups, A. B. 
Balanlekln and H. Schmitl

On prlndpal eubalgobras ol Lle
superalgebras and unlmodaRiy. J. van 
der Jeugt

Represenlallons ol üe algebraQ(3). 
A. Sclarrlno



Parallel Sesslon C

Tu«day.OCobT21.1986 MacA.s.a. 4014

Parallol Sesslon D

n ^ ^ r s ı  1986 MacAlIsler 4016Tuosday. Oclober 21. la»»»

Tuesday, Octobor 21.1986 MacAlIsler 2023

Parallel Sesslon E

C1 2:30 Rudolph Haag
Generally covarlant guanlum lleld 
theory and scallng Imlls, K. 
Fredenhagen and R. Haag

Di 2:30 S. Deonarlne

C2 3:00 Alired Rleckers
On Ihe oovarlance reprosertallons ol 
global guanlum dynamics and lls 
symmetrles, A. Rleckers

D2 2:45 J.F.Lu

C3 3:15 Y. S. Kim
Unllary ı•P1— nlallons^ pholon 
polarlzatlon veclors, Y. S. Kim, D. Han. 
and M. E. Noz

D3 3.00 R. w. Haase

3:30
collee

D4 3:15 S. Y. Goshen

C4 345 B. J. Dallon
New onomelrlc symmelrles vla 
nonRnear reallzallons. B. J. Dahon

C5 4.00 G. D. RkJeau
Nonllnear tepresenWtons ol İha 
Polncare group. O. Rldoau

3:30

C6 4:15 R. R. Aldinger Ouanllzed deSlller 
connedlon and an exarTT>le: 11̂  
guanlum relallvlsllc rolalor. R. R. 
Aldinger

05 3:45

06 4:00

Charles Radln 

Marko V. Jarlc

C7 4:30 C. J. Fapachrtelou
İBogroups ol dlllerenllal kJeals ot 
vedor valued dlllerenllal lorms.
applcallontolhe dassteal 
Yang-MRIs eguallons. C. J.
Fapachrislou and B. K. Harrlson

07 4:15 Danlel B. LRvln

C8 4:45 Howard E. Brandi
Dltlerenllal geomelry and gaugo 
sirudure ol maxlmal aocelerdlon 
Invarlani phase space. H. E. BrandI

C9 5:00 Fhmp Yasskin
The space-llm» dllleomorphlsm group 
as a doubly seml-dired produd. F.
Yasshln

Symmelry and sübfltoups ol Ihe 
ragular lelrahedron İn 4-dlmonslons.
S. Deonarine and J. L. Birman

Symmelry ol quaslperlo^c lalllces İn 
2 D as subsymmeltles d  4-ü 
ayslallogrophlc symmelery. J. P. LU 
and J. L. BIrman

GuasllallIcosassoclatedıMlhlhe
k»sahedral and dlhedral groups. R. W. 
Haase and P. Kratner

Tensotlal propertles vrtılch 
dlsllngulsh loosahedral symmelry 
Ifom cublc or SO(3) symmelry. 9. Y. 
Ooshen and J. L  BIrman

collee

The unslable Chemical sU^ure ol 
guaslcryslal alloys, C. Radin

Group Iheory and elaslldiy ol 
Ouaslcryslals. M. V. Jarlc

Symmelry and phase

J. L. BIrman, and V. Kopsky

El 2:30 Raptiael D. Levine

E2 2:45 Chau Chln Wel

E3 3:00 Ren Jye Yeh

E4 3:15 Z. Fapadopolos

3:30

^ £ 5  3:45 Ale|andro Frank

4.00 G. Villello

V ^E 7  4:15 Jlm Slashell

E8 4:30 D. A. SparrovK

JE9 4.45 Joseph. L. BIrman

E 10 5;00 Allan I. Solomon

E li 5:15 A. Bohm

E 12 5:30 R. Ferline

Inplemenllng an algebralc. ^ Im a l  
enlropy approach lo molecular 
oolllslons. M. Berman and R. D. Levine

Scallng Law ol a space Çharge llow 
C. C. Wel. R. J. Yeh, and C. Y. Wang

Lle operalors ol nonllnear Sclwodln^r
aquX ı.C .C .W el.R .J .Y eh .andC .Y .

Wang

Synplecllc deoomposlllon ol readlon 
channels, P. Kramer and Z.
Papadopoloe

collee

Group delormallons and Iho algebralc 
approach lo scallerlng. A. Frank

Group contradlon and Ihe algebralc 
approach lo scalloring. E. 
l^ e llo . M. Tarllnl. and G. Villello

Consirained Harrillonlans. BRS «nd 
Homologlcal algebra, J. Slashell

Propertlee ol Ihe sirong lacJor İn 
dynamicalty generaled S malrlces. R.
D Amado. D. A. Sparrow. Y. Alhassid.
F. lachello. and J. Wu

UnNIed model ol superconducllvlly 
and denslly waves wllh SO(4)xSO(4) 
dynamical symmelry. J. L. BIrman and 
A. I. Solomon

Dynamical SU(8)- a laboralory lor 
phase coexblenoe. A. I. Solomon and J. 
L. BIrman

The algebralc melhod lor relallvlsllc 
syslems; spedrum and radlallvo 
Iransklons. A. Bohm

Slereographlc projecllon ^
spac^nd Ihe Kepler problem. R. Ferline



Parallel Sesslon F Paraüel Sesslon Q Parallel Sesslon H

Thufsday, October23, 1986 MacAUsler 4014 Thursday, Oclober 23, 1906 MacAUsler 2023 Thursday, Oclober 23, 1906

Fi 2:30 Randall D. Morris

F2 2:45 Freydoon Mansourl

F3 3:00 M. Spbgelglas

F4 3:15 K.C. Trlpalhy

SU(2)xSU(2)xU(1) charge symmelrlc, 
color electroweak model, R. D. Morris

Ol 2:30 K. B. WoU Symmelry İn Lte oplbs, K. B. Woll H1 2:30 Hans Doebner

and F. ReUler 02 2:45 A. Gonzalez Lopez Symmetrles ol Rnear Newtonlan 
Systems, A. Gonzalez-Lopez

H2 2:45 Gerald A. Goldin

Interadlng parastrlng Iheorles, F.
Mansourl

OBRST cohorTK>logy- a mechanism lor

03 3:00 Langls Gagnon NonUnear dUlerentlal eguatbns wkh 
superpositlon bw lor Ihe osp(1,2) 
superalgobra, L. Gagnon, P. VVInternlIz, 
V. Hussb, and J. Beckers

H3 3:00 VValler Schenpp

getibg rId ol negatlve norm States,
wllh an appHcatlon to the bosonlc 114 3:15 Maurlce KIbler
slrlng, M. Splegelglas

Representallon (heory ol BRS 
algebras, M. K. Patra, K. C. PalI, and K. 
C. Trllpathy

04 3:15 OarylD. Hobn

3:30 collee 05 3:45 Hernan Cendra

F5 3:45 Ugo Bruzzo Noether theorerns on superspace lleld 
Iheorles, U. Bruzzo 06 4:00 Jalr Koliler

F6 4:00 Oomlnlgue Oehin N-2 superconlormal guantum harmonb 
oscUlalor, D. Dehin, J. Beckers, and V. 
Hussb

G7 4:15 0. Davb

s )4:15 Sultan Catlo /  ElleciK/e quark-dlquark
supersymmetry and spUtlIng ol Regge 
Irajedorles, S. Catlo and S, Kuyucak

08 4:30 G. F. Helminck

F0 4:30 Chang Kuen Jue The chlral Iranslormallon and 
InvarlanI Inleradlons ol superilebs, 
S. K. Chol, D. Son, and C. K. Jue

09 4:45 Dorlan M. Halch

F9 4:45 Luc VInet Subvarlant chlral and veclor Iblds, 
L. VInet G10 5:00 M. Grundland

FlO 5:00 Pankaj Jaln Bag lorrrratlon b  a chlral nrK>del, 
P. Jaln

F il 5:15 Fred Cooper Exaclly sobbie supersymmelrlc 
potentlals and shape bvarlance, F. 
Cooper, J. N. GInocchb, and A. Khare

F12 5:30 Gerald Kalser Ouanllzed llelds İn CDmpbx superspace, G.

Hal magnelohydrodynamics; 
oonservollon laws atid Lyapunov 
slablllty, D. D. Holm

collee

Clebsch polenllals. Un consiralnis, 
and gauged Lle Polsson sIrucIures, L. 
A. Ibort and H. Cendra

Nonholonomical syslems wHh 
eynvnelry, J. Koliler

Symmelry reducilon lor Ihe 
Kadomlsev-Pelvlashlll equallon and 
Us BackIund Iranslormallon, D. Oavld

Consiructlon ol solulbns ol the 
muhl-component KP hlerarchy, Q. F. 
Helmincfc

Lltlle groups lor reducble represen- 
talbns ol space groups, D. M. Halch 
and H. T. Sokes

The exact solullon ol mullldimenslonal 
daSBİcal lleld equallons

3:30

H5 3:45 Yuan K. Ha

H6 4:00 K. C. Trlpalhy

H7 4:15 R. T. Sharp

H8 4:30 N. S. Rao

MacAUsler 4016

Tltle lo be anrx>unced, H. Doebner

UnHary represenlatlons ol 
dUleomorphlsm groups and unusual 
partide slatistics, Q. A. Goldin

The dlamond Lle group and path 
Integrals, W. Schempp

Levl-CIvIta, Kostaanhelmo-Slellel 
and other translormatlons, D. Lambert 
and M. KIbler

collee

Llnear realizallon ol noncompad 
symmolrles, Y. K. Ha

lwasawa and Langlands 
deconpositlons, Satake dlagrams and 
graded Lle algebras, K. C. Trlpalhy and 
V. Sharma

A Idk theorem revIsHed. The 
degenerale case, R. T. Sharp and Y. 
Glroux

Progress report on the sludy ol Ihe 
asymmelry parameters lor elastlc 
scatterlng ol electrons by H and He, N. 
S. Rao

Kalser Poster Sesslon

Thursday, Odober 23, 1986 Llvlng Arts Lounge

Jacob Katrlel

Alej.mdro Frank 

E. Slegel

ExpllcH expressbn lor Ihe produd ol 
the dass ol transposltbns wHh an 
arbiirary dass ol the symmelrb group

Algebralc approach to nnobcular 
electronb spectra

Selt'SİmllarlIy and sell-alllnlly 
RoughSlolle 
NonUnear dynambs 
Fleb Theory &
Ouasbryslals;
How Fractal Is Fradal?



Parallel Sesslon J Parallel Sesslon K

Frktay, October 24, 1986 MacAllster 2023 Frlday, Ocloljer 24, 1986 MacAllster 4014 FrkJ.ıy, October 24,1986

J1 2:30 Thomas Curtright Group theory ol strlng models, T. 
Curtright

Kt 2:30 F. D. Srnllh Physical Irrlerpretatlon ol the splnor.
Lt 2:30 Joseph N. Kotzev

J2 2:45 P. Cvitanovlc A nevv consiruction ol exceptk>nal Lle adjolnt, and vector representatlons ol
groups, P. Cvitanovlc spln(8), F. D. SmHh

L2 2:45 Rainer Diri
J3 3:00 P. H. M. Kersten Hlerarchles ol symmelrles and 

consetved lunclionals ol the 
Federbush model, P. H. M. Kersten

K2 2:45 Byung Ha Cho Orthonormal guage and alline 
geometry İn strlng theorles, B.-Y. Cho
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