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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, aor
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thersof.
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Legal Notice

This report was prepared as an account of Government-sponsored work,
Meither the United States, nor the Energy Research ond Development Ad-
ministration nor any persen acting on behalf of the Commission

A. Makes any worranty or representation, expressed or implied, with
respect to accuracy, completeness, or usefulness or the information con~
tained in this report, or that the use of any infarmation, apparatus, method,
or process disclosed in this report may not infringe privarely owned rights; or

B. Assumes ony licbilities with respect to the use of, or for damages
rasulting from the use of, any information, apporotus, method, or process
disclosed in this report.
As used in the above, 'person acting on behalf of the Commission' includes
any employes or contractor of the Administration or employes of such con-
tractor, o the extent tha! such employee or contfractor of the Administration
or employee of such contractor prepares, disseminates, or provides access to,
any informotion pursuant to his employment or contract with the Administration

or his employment with such contractor,



Parcentages of Time Devoted to Prolect by Investigators
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E. Wainberg

Research Associates A, Guth
J. Koplik
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3 summer months
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2 summer months
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MNote: During the academic yeor, the overage tecching loed for our faculty

membars is one course, A considersble amaunt of research {in additien

to that specifiad obove) is performed by the severa! investigators during

those nine months.




Ressarch Report Assistant Professor Min=Yi Chen

Professor Chen and Dong=-Liang Lin, a groduate student, have completed o
study on the "Nuclear Matrix Element of Neutral Current in Muonic Atom Decays”™.
The nwelear matrix elements of the parity-violating effects of neutral currents have
been examined for 6Li ‘ ?I.i and 9Ba. The matrix elements are related to the mag=
netic scattering data, For 51.? , for which such dafa are available, the calcvlated
matrix elements contain the least uncedtainty frem nuclear structure. For ?Li and
?Ee, for which data are unavailable, the j-j coupling model and the intermediate
coupling model have heen employed in computing the matiix elements, With these
nuclear matrix elements, the caleulated photon asymmetry paramaters change by
~40% for OLi and ~ 10% for “Li and “Be from the simple estimates from the
Schmidt madel, These chonges are unimportant for the qualitative studies at the present
time. In the future, however, when the proposed exgeriments en pariby-viclating neu-
tral current infteractions in muonic atoms of nuclei with non-zero spin are successfully
carried out, mere accurate calculations of the nuclear matrix elaments, such as those
of this work, will become essential,

For his work in the near future, Professor Chen notes that the experiments on
possible nevtral current interactions in muonic atoms are in the feasibilify festing stage
for Li, Be and B, The theorefical work has been calculated only for tha Li isotopes

! lﬁ is somewhat involved,

and Be . The caleulation of nuciesr matrix eflements for
as the p shell is just half=filled, In view of the experimentsl interest, it will be car-

ried out, especially if the feasibility test proves to be successful,




Research Report Professor Noman H. Christ

During the summer and fal! of 1974 Professor Christ continued his gttempts to
find a generalization of Dirae's theory of magnetic monopoles te a non-abalian gauge
theory, with positive results. It is possible to construct such a theory provided one ex-
tends the vsual symmetry operations te include non-abelian transformations among the
field strengths FI-” and their duals ?}-‘"" . Such a symmefry group is necessarily non.
compact which mokes quantization of the theory difficult. Consequeatly his wark to
date hos been limited to the classics! theory. The conclusions have appeared in Phys-
ical Review Letters 34, 355 (1973). This winter ond spring, Professor Christ temporarily
Jaft this subject ond begin waorking, in collaboration with Profassor Les, on the problem
of developing a quanium fleld theory expansion about soliton selutions to classical, nen=
lineor field equations, Thair method follows the usual canenical quantization and ex-
presses the quantum mechanical preblem as a power series in ¢ coupling constant g.

In contrast with She ordinary Dyson-Wick expansion, the leading term in their expansion
is of order lfgz and is the W. K. B. approximation to the classical solution that they are
cttempting fo quantize. They have applied the methed to soluble one~dimensional

field theories where its use oppears quite straightforward and eceonomical,

In the coming year Professer Christ intends to continue this work on sofiton solu-
tions, principally searching for more realistic classical solutions, perhops approximating
to some extant the properties of hadrons, In addiflon, he hopes o develop further the
non-cbelian theory of magnetic monopoles described earlier, studying the quantization
of the theory with only vector particles and examining classical solutions to the field

equations,




Research Report Professar Gerald Feinberg

i. Resecrch from summer 1974 to the present:

a) Further work on the decay of muonic ctoms os a test of neutral current inter
actions. A second paper was written with M. Y. Chen, discussing the effects of hyper-
fine structure on the varieus csymmetries that mfghr be observed in the 25 - IS{' + 1y
decay in light muonic atoms. 1t is shown that because of these effects it should be
passible to measure both the nuclear spin-dependent and nuclear spin-independent
patity=violating nueleon-muon interactions.

b) A paper has been submitted for publication on the radiative decay modes of the
recently discovered § mesons, It is suggested in this poper thot for the (3,1 GeV),
such radiative decays moy be the dominant da;:uy mode,

¢} A paper is in preparation with J. Sucher on fthe description of polarizability in
"

quantumn Field theory, This work is relevant to energy levels of muons and other "exctic'

atoms.

2. Research for tha next year:

a} Professor Feinbarg expects o continuve work on rodiative decays of § mesons,
particularly en the magnetic dipole transitions between 93.7) and ¥{3.1), The cal-
culation of this decey is an application of techniques that he and Professor Sucher in-
vented several years ago to test M1 decays in heliumlike atoms.

b) Professor Feinberg stil) plans to calculate the electric dipele moment of certain

nuclei, that would be induced by an electric dipole moment for the individual nucleen,




Research Report Assistant Professor Jerome Finkeistein

During the past year Profassor Finkelstein has been investigating the properties
of the pomaron, the singularity which controls high enargy diffractive scattering, in
particular the question of why this singularity should exhibit factorization properties
if it is not a simple pole, This work, reported in Physical Review D, involves develop=
ing techniques for calculating the amplitudes for high energy diffraction processes in
a way which is independent of spacific models. In the ysar chead, Professor Finkelstein's
investigations of the propecties of the pomeron will continue, and he is attempting fo
understand the preperties of multiparticle production processes that follow from seme
simple ideas obout the pomeron,

Another topic which Professor Finkelstein has studied is the behavior of produc-
tion processes ot large values of transvarse momenta. In celloboration with Professor
K. Kojontie ha has, in on article published in Nuclear Physics, proposed a scaling law
for the distribution funclion of a large-tronsversa~momentum particle produced in asscc~
iation with several charged low-momentum pasticies.

Professor Finkelstein has also bean attempting to understand the properties of
the newly-discovered ¥ pariicles, and of their interactions with other hadrons. In an
investigotion raported in preprint CO=2271.53, he pointed oyt that the assumption that
the ¥ is composed of charmed quarks, when taken together with the assumption of con-
ventional dynomics of stabes produced in P-proton collisions, does not account for the

value of the Up total cross section. His attempts to understand the ¥ particles are

conbinuing.

_— e —_



Other questions on which Professor Finkelstein axpects fo work are the com-
patibility of the "Reggeon calculus’ of Gribov with unitarity, ond the possibility of
understanding the different energy dependencies of high energy elastic ond non=elastic

Prﬁc&ﬁ&: M



Resecrch Report Professor Henvy M. Foley

Professor Foley's research is in the following two areas:

1. Tt has been known for a very long time that the magnetic fine structure of ex-
cited alkali otomic states with £ > 1 is reversed in sign (or is almost vanishing), with
respect to 'single electron' expectations, in almost all coses. This paradoxical property
of these presumably very simple atomic states hos never been explained, Recent ex~
periments in nuclear hyperfine spectra have shown that similar reversals are found in
the mognetic hyperfine interactions in these sams states. It was conjectured here that
both of these effects arise from the electrostatic exchange interaction with inner p
shells which results in spin and orbital "polarization® of these shells. A recent colcy=-
lafion for Na 30 confirmed this conjecture. It is intended that a series of caleulations
of the nuclear hyperfine and the efectronic soin orbit interactions will be carried out in
colloboration with R. Sternheimer of Brookhaven National Laboratory,

2. The project previously reported, on the cascade mechanisms of the exotic atoms
p-i , p=t ; p-K, p=p, 8tc. (with student David Chang) is naarly complete, They
have propesed that in addition to the usual radiative and Auger processes, the inslastic
transfer of intemal energy of the negative ‘mesic" particle to the lranslation of the heavy
particles may be o significant process. This was borne out in detoiled coleulations, ond
the dependence of the coscade rote on the energy and on the mass of the negative particle
has been determined. It seems that the propesed inelashic process is more significant and

dominates the cascade for the heavier negative particles,



Research Report Associate Professor Richard Friedbarg

Professor Friedberg has been working in the following ereas:

g) He has written, in collaboration with J. M, Lutfinger, a paper describing a
"large hole™ resvlt ("Density of Electronic Energy Levels in Disordered Systems™}. The
behavior of the density of electronic energy levels for a simple model of a disordered
system is studied in the limil of very low energies. By reformulating the problem as
ene in Brownian motion, it proves possible to obtain the leading term and the first cor-
raction to It, The leading term is just the one already conjectured by E, M. Lifshitz.
Profassors Friedberg and Lutfinger are now working on a refinement of the methed that
ought to overcome spacial difficuliies arizsing in the application to a ona-dimensiona!
system.

b} Professor Friedberg (with D, Paul of the Engineering School) has written a paper
on the coergive field for groin boundaries in anisetrepic magnetic materials. By con-
sidering the variation of mognatic state through the domain wall, they find an approxi~
mate formula for coercive field that matches the order of magnitude of observed values
over o very wide range. In particular, they show thot the very high coercive field eb-
served in certain highly anisotropic cobalt alloys moy be the natural consequence of the
narrewness of the domain wall, but that this does not require an abandonment of the
"eontinuows" approach.

¢) Professor Friedberg, together with Dr, R. Rosen, has studiad the stability of o
monochromatic wave passing threugh a medivm with nonresonant losses and o pumped

resonant line whese inhomogenesus width is much larger than the Rabi frequency,




They found the well~known steady~state to be unstable ogainst pulsing, under even
wider conditions than others have found for o narrow line, They are now fooking for
steady-state solutions for the case whera the field is not monochromatie but noisy and
broadened, with a view to investigeting their stability as well,

In the yaar chead, Dr, Friedberg and Dr. Resen woldd like to prove that
coherent pulsing (SIT~like soluticns) can develop from a noisy broad-band field, This

pertains parficularly to ostrophysical masers.



Research Report Pr. Alan H, Guth

During the past year, Dr. Guth has been working with Davison E. Soper of
Princeton University on the analysis of the short distance {i.e., large momentum)
behavier of the Bethe-Salpeier wave function. They hove analyzed the Bethe-Sai-
peter equation for two spin-1/2 quarks bound by the exchange of a vector meson in
the Jodder approximation, (Their method can triviclly be medified to discuss the ex-
change of a scalar or pseudoscalar meson.} For this model, they have darived o
rigorous asymplotic series for the large moemenium behavier of the wave function.

In the year to come, Dr. Guth and Dr. Soper intend to confinue the gensral
line of rasearch which they have begun. They ore planning to extend the work in
two directions,

First, they hops to extend the results bevond the ladder approximation. This
approximation is opparently recsoncble for o farge class of theories {i.e., field theories
which have an ulfzaviolet stable fixed point of the renormalization group ot @ non-zere
value of the coupling constant), but they would like to determine how significant the
corrections to this approxmation ara likely to be, They would alse like to extend the
ool culafions to other types of theories for which the approximation is invalid (i, e, ,
gauge theories and, in particuler, ogymptotically free thearies).

Secondly, they intend to use these results concerning the Bethe=Salpeter wave
function to derive results concerning quantities which are at least in principle measur-
able, They will start by analyzing the electramognetic form factor of mesens, and will

then leck at meson-meson scattering.
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Eventually, it 1s hoped that this genera! [ine of study will lead to a method
by which one could exiract from a given field theory the high energy behavior of

processes invelving bound states.




Resaarch Report Dr. Joal Koplik

Dr. Keoplik has been epgaged on the following research projects:

1} Multiperipheral model of direct muon production (with G, Chu, LBL Berkaley):
The praduction of direct lepton pairs in hadren collisions was proposed a few years ago
as a test of parten models, but hos proved on embarressment in that deteiled numerical
calculations badly disagree with experiment. Stimulsted by this discrepancy, and the
fact that multiperipheral models are moderately successful in describing ordinary hadronic
production, they have constructed a simple pion-exchange mode! for the direct lepton
cross section, After adjusting the parameters of the model to agree with pion inclusive
data, they find rather good numerical agreement with the availoble fepton data, in
addition, they have mode predictions for future expariments and derived some potenfially
useful theoretical cross section formulase, including a simple scaling law.

2) Regge theory ond hodron-nucleus scattering (with A. Mueller):

They have studied the contequences of the short~range correlation description of high
energy hadronie interactions for hadron-rucleus scattering. their main interest is to
understand the following experimental facts within $his framework: approximaiely "geo-
metric” fotal eross sections, (relafivaly} low multiplicities of produced particies, and
the existence of fost secondaries, Since a nucleus can be a large object on the nomal
hadrenic length scale {the pion Compton wavelength) it has proven useful to examine
both hadronic and nuclear scattering in spoce~time as well os in momentum space. The
space=time description does lead ta o qualitative understanding of the pheromena, and

they are presently using momentum space methods to obiain more precise results,




In the year to come, Dr. Koslik plaps to do the foilowing:

1) Artempt to understand particle production processes in Reggeon field theory, with
emphaosis on the consequances of the atter ot availoble energies and the relevance of
asymplatic results. More generally, unitarily constraints on models of particle preduchiion
inn strong intercctions.

2) Study high-transverse-momentum phencomena by attempting to extrapolate what is
known about general feotures of low-transverse~momentum dynamics (e.g., spoce-~fime

structura).

3) Study consistency of the properties of P, ¥, and other new particles with earlier

beliefs and medels {once batter date is availeble).



Research Report Professor T, D, Lee

During the period from Summer 1974 through Spring 1975, the research activ-

ifies of Professor Lee have extended over the following aress of particle physics;
1. Abrormal nuclear states

The search for possible new suparheavy elements, either stable or metastable,
has always been one of the main purpeses in investigating collisions between heavy
ions ot high energy, Recently, T.D.lee and G. C. Wick have put forward some new
theoretical speculations, Based on o fairly general theoretical argument [T. D, Lee
and G.C. Wick, Phys,Rev, D9, 2291 (1974); T.D, Lee, Revs,Mod, Phys. 47, 267 (1975} ],
they arrived ot a rather sumrising conclusion: namely, under suitable conditions thers
may exist an extensive region of stable and metastable nuclei with nucleen numbesr and
charge varying from several hundreds to several thoysands (or aven highar), These nu-
clear states are of an entirely different noture from the familior ones; therefore, they
are called "abnomal nuclear states®, Each nucleo;'n in the obnormal stote has zero rest
mass, instead of the usual 940 MaV, Bacause of the kinetic energy of the nycleons and
the potential energy of the meson field, the mass of the nucleus is, of course, not zero,
The actual binding energy depends on certain physica! parameters: the mass of the 0+
resonance and its coupling constant. Neither is well determined aof present, [f one
accepts their typical values used in the literature, then one obtains a binding energy
of about 150 MeY per nucleon for the abnormal states, This 1s to be compared with the

weyal 16 MeV bulk) binding energy per nucleon for the normat stakes,




The existence of the abnormal nuclear states is not sensitive to the detalls of
the O+ resonance, ¥ only requires that there should be some 0+ resoncnce with strong
inferactions. From direc! measvrements of wm phase shifts, one knows that there is at
least one broad O+ resonance at obout 700 MeV. In the literature, there is also de-
tailed analysis of nuciear forces which suggests the coupling of the 0+ resenonce must
be guite strong, comparable to that of the pemeson. In order to produce the abnormal
nucfear state, one must have, over a fairly Jarge volume (linear dimension about or

ﬂ—u em), the nuclear density exceeding a certain critical value, If one

greater than |
takes the mass and the coupling constant of tha 0O+ resonance to be those given in the
literature, then tha critical density is about two times that in the nermal nucleus.

To reach sucha high density over a large volume, the most effactive way is Yo
collida twe heavy nuclei at high energy, say uranium on uranivm ot chout ¥ to 1 GeV
per nucleon, The energy must be sufficiently high, of least in the few hundred MeV per
nucieon range, seo that the two nuclel can merge with a substantial increase in density.
Yet, the collision energy must not be too high, not more than o faw GeV per nuclecn,
so thot the $40 MeV chenge in the nucleon rest mass cen play an impeortant dynamical
rele jn the formation of the chnomal nuclear state, This energy range falls well within

the capability of the proposed heavy ion accelerator at Berkeley. It is hoped that these

experiments will be performed in the future,

2. Interaction of a dense fermion medium with o scalar mason field
The Lee-Wick analysis of the abnermal nuclear stata is based on o guesi-classical
traatment only, similer to that used in a Thomos-Farmi mode! for the atomie system.

Quuestions naturally arise as to other effects not included in such o quasi-classical solution,




especially those related fo quantum fluctuations because of multi=loop diograms. This
problem is examined in great detail by Professor Lee and M, Margulies, his student,
They examine the noture of the phase transition from the normal to the obnormal stata
and the problem of quantum fluctuation. Both the one~ and two=loop diagrams ere cal=-
culated. By developing a varictional formalism invelving only two-line imreducible dia~
grams, thay derive a suitable high-dansity expansion for tha energy, The quasi-classical
sofution emerges os the Jowest order term in this expansien. Therefore, when the expan=
sion is valid, the overall description of the transition given by the quasi-classical selu-
tion remains correct with the inclusion of guantum corrections. This work has been pub.

lished in Physical Review [

3. Quantum expansion of saliten solutions

The non=lineor fiald equations which form the basis of quantum field theory have
long heen known to possess a rich amray of solutions on the classical lavel, some of thase
classical solutions having rather remarkable porticle-like propesties. Recently, Professors
Lee and Christ [praprinr CD-ZE?T-—EE] have suecaeded in developing o general quen-
tization procedure which permits the quantum mechanical interpretation of these classica!
setutions and the computation of quantum corrections to them, Furthermors, when the
nonlinear coupling g is small, the Hemiltonion it 0(9-2) and its qguentum eigenstate
becomes of a W. K. B. form, giving a direct connhection between the quantum deseription
ond the comrespending classical soliton solution, which can be in any dimension, either

time-dependent or time-independent,




4, Besides the above~mentioned topics, Profassor Lee is continying his werk on CP
noncanservation and spentanecus symmetry breaking, questions related fo vacyum exci-
tation and vacuum stability, structure of new resonances, the pessible existence of the
intermadiate boson and the heavy proton, further applications of field algebra, high
energy neutrino reactions, scaling properties, and, above «ll, a pessible vnification of
the electromagnetic, weak and strong interactions,

In the years ta come, Professor Lee expects to contihue working on basic prob-
lems in particle physics. These should inglude all the areas mentioned ubove, plus

whatever new discoveries we may wncover in the near future,
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Since eorly last fall Dr, Joal Koplik and Professar Mueller have heen srudying
e scatiering of high energy parricles off nuclei., Their model for the nueleus ic rhei
of N completely independent nucleons confined to a sphere of radius R. {Correla-
tions ore ot expected to alter their deseription in any way.} Their main object is fo
decide which experimsntal quantiiies in hedron nucleus scattering follow directly from
conventional strong interaction theery, In particular, taking the multiperipheral mode!
as a guide to profoneproton scattering, they drow the following conclusions:

1) The wsua! Glauber exponsicn, and a!l expansions of profon-nucleus scarteriag in
terms of proton-proton scartering that they are oware of, is inconsistent at very ki -
energy. The amount of inconsistency grows with energy end in fact becomes a sirong
vielation of unitarity.

i5) The coupling of & single Reggeon and of two or more Reggeons is given, The
single Reggeon is not compiately chsorbed, as a Glauber model would indicate, and
hence the remnonts of the final states which occur in proton-proten scaltering ore clearly
visible. Thus there thould not be o great qualitative difference in proton-proton raactions
and proton-nucleus reactions, ot least for rapid secondaries.

jii} The simplest way fo avoid the multiple counting of states which oceurs in Glauber-
type expansions is to use an on-shell coordinate space formalism which they have studied
in some detail,

At the moment, Drs., Mueller and Koplik are lecking at charge exchange reactions

and n more detail af the differences betwesn proton-proton and proten-nucleus reactions,



Research Report Professor Robert Serber

Professor Serber, impressed by the work of Professors Lee and Wick on abhomal
nuclear matter, hod the idea of epplying similar cansideration to nucleor matter in its
normal state, The result has been a nuclear mede! (for common garden=variety nuclei)
whose main otiractiveness is its simplicity, which permits all properties of the mode! to
be calevlated in datail. The principal forcas between nuclsi are supposad to be an
attractive Yukawa potential, independent of spin and isospin, such as would be produced
by a neutral scalor meson {g-meson), and a repulsive core, A small exchenge potential
is parmirted, which presumaobly represents the contribution of n-mesons. The madel has
four constants: the radius of the repulsive core, T the ¢~-meson coupling constant, g,
and mass  {i.e. the range of the Yukowa force); and a constant hex which gives the
strength of the exchange force. The fit ta nuclear properties Is made as follows: 92/ pz
is determined to give the nuclear matter its observed density, F. to give it the right
compressibility, p to give the right surface energy, ond ).ﬂ to give the right binding
enargy. The values found for the constants are not unreasonable: o ={0,61F,
weTd5MeV, o%/4n=6.37, N = 7.4 MeY . The most interesting feature of the
model is its detoiled prediction of nuclesr properties such as the shape of the matter
and charge densities. The lattar is, in its main features, quite similor to that deter-
mined by the electron=nucleus scattering experiments of Hofstadter,

It is expected that further work with this modei, and the writing of a paper to

describe it, will occupy Professor Serber for some time to come.
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Research Report Assistant Professor Erick Weinberg

Professor Weinberg will take up his appointment ot Columbia as of July sk

During the coming year he plans fo continue working in his present field of
interest, the use of semi-classical approximations in quantum field theory. Recently
many have speculated that these methods may be useful in understanding composite
statas in quantum field theory; ultimately they may lead fo o realistic description of
the hadronis, In particulor, he intends fo woirk on the following problems:

1) In attempting to do parfurbotion theory about a clossical solution in fiald theory
ohe commonly encountess apparent infrored divergences orising from the existence of
a family of classical solutions which differ only by spatial translation. Several methads
have been suggested for eliminating this divergence, but he finds none completely
satisfying.

2) One of the more interesting theories to hove bean studied is the sine-Gerdon, which
is exoctly soluble at the clossica! level and which eppears Yo remain a "perfect” system
even at the guantum level. An interesting guastion is to what extent it is possible to
madify such "perfect” thaories and yet still use the specicl properties of the "perfect”
system to develop a perturbative treatment.

3) Most research in this field hos been orlented toward showing the existence of com-
posite states. Profassor Weinberg would {ike to investigate the interactions between such

composite objacts, using the semi-classical methods.




Research Report Professer Gian Carloe Wick

Professor Wick's work since his last report has been, in ¢ certain sense, a
continuation of the research connected with "Abonommal States of Nuclear Matter®,

The latter work was started by Professors Lee and Wick, originally as ar investigation
tnto the stability of cbnomal states of the vacyum. The firsk poper on this subject left
certain questions unsolved; one of them was the evaluation of “surface energy terms”.

In order to study this question, it seamed most simple to study a one-dimen«
sional situation, that ifr one in which the basic scalur field depends only on one cor-
tesian coordinate, The probliem then becomes very similer to the varlous sne=dimen=-
stonal "soliton" models that have been studied by e number of authers.

Professor Wick spent a certain amount of time familiarizing himself with the
"elassical " rasulis on solitans, and he has obtained some results that ez far as ha knows
were no! common knowledge, As an example, he showed that all the "conserved cur-
rents" of the "sine-Gordon® field equation that have been obhained by the "infinites-
imal Bﬂcklundtfrunsformariort" mathod are trivial, in the sense that the time component,
or dansity, of each of these currents is o space derivative, The corresponding conserved
quantify is, therefore, nothing more thon a surface term, dependent merely on the num-
ber of solitons, He was able, however, to modify the Bicklund transfarmation method
in such a way as to obtain for it a non=trivial conserved quantity, which is the infinifes=
imal generator of a one=parameter group of transformations having some similarity to the
Bdcklund transformation. The relation of this integral of the motion to the integrals

obtained by Feddeev and athers by the inversa scattering method is being studied. The




possible application of such an integral to the quantization problem is also being inves-

tigated, tegether with a different method based on the study of Green's functions,

The Green's function method has beer applied to seliton problems by Jackiw
and Goldsione with modest success.  In Professor Wick's opinion, their method should
be modifiad at the very beginning.” He is, however, still involved in sorting out the
self-consistency conditions of the system of relations between the successive Green's
function, He believes that if this problem can be swlved, it may yield an important

method in the study of extended objects in non-!inear field theories.
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