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tquatlon for b cter ìal chemotaxìs. To achteve thls end, Wl!
COmpare the DLK experlment al dl81r ibut ions wlth those pre
dlctE'd hy posa ìhle for ms for thc fl ux coefficlont in the govern-

transport equar ìon.
A r ev iew or the !iter ature on both the experimentai and

theor lltlcaI aspects or bacter iaI chomotaxls Is flr st presented,
Mo81 slgnlfican! ar eas of r esearch r e lated lo the bacter lal
chemotaxìa lransporl equallon are discussed in detaìl here ,

The s -dependence of lhe Keller-Segl!l chemotactlc flux
roeCficlenl Is Inves tt gated by solving t/le governlng parttal dl r
fsrentlaI equatlon for the mot lon or a populatlon or chemat act lc
bacterla cells In a lInear and steeply Increaslng gr adlent of at
ll'actant and comparlng lhe theoretical dlstrlbutions wlth the

perlmen tal dat a obtalned by Dahlqulst, Lavely and Koahland,
Both an analytic asymptotic solutlon and a numerica! solullon
ar obWned for a slmple s-' form of dependence. Based on
dlffe r en ces belween the numerlcal solullon and experlmental
data, a more cornplì cated s-dependence for the chemotactic
fIux coefflclent [s ìndì cat ed, A num erlc al so lutlon of the re

Iling equatìon Is obtalned for a dependence of lhe Brown-
Ko (K D + s)-a form and faund to be In excellent agree-

Ilt with the experlmental data of Dahl qulst, Lavely and
ltoshland Ior a ll nea r and steeply incrcasing grad[ent of at

act ant. Il la nlso s hown that thls form of the flux coefficlent
!li cons l ent wlt h observed travelll ng band phenomena. Thus,
tIIe Br own - Ber g form or dependence appears to be indicated

uch experim ntally observed mot lons of a bacterial popu-
1811011. Order No. 75-16,999 , 101 pages.
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In Ouantum Fi eld T heory (Q. F.T .), the invariance of th e
theo r y ls expr ess ed as the tnvarlance oi lield equallons under
cerlain transformallons of Heis enberg fields. Since we are
interested In phys lc ally relevant entltles, we are faced wlth the
problem or how the or ìgtnal tnvartance of the theory manifeste
itself at the level of obser vable (physical) partlcles. Thle la
the l' r 'lblem studied In the present work.

In our analya ìs we start by the fundamental assumpllon that
the set of physical lield operators ts oU1 irreduclble set of opera
tors reallzed in the Fock space of phys lcal parttcles. In Chap
ter I we glve an outHne of the se lf- conais tent method In Q. F. T.
In this method a mapping (the dynamical map) ìs Introdueed
among Heis enberg fi elds and phystcal flelds. The role 01 tbls
mapp lng in the theory is fundamenta! sìnce t hrough It the dy-
na mlcs descr ibed by the Heisenberg equatlons manlfest ita et
fect s at the phenomenologlcal Ievel, Through tha dynamical
map we can thus express the Heisenberg fle ld operators In
terms of [nfields by colleetlng ali the matrix elements of Heisen
berg operators. In Chapter II , we s h0Vo' that thls expresalon
takes a a[mple form when we us e the p~h-integral to express
matrlx elements. We then ask what klnd of transfortnatlollS
of inflelds reproduce the originai lnvar lant transformatlon or
Heisenberg operators. The invarlance of the theory requirell
th at these transformatl ons of inflelds are suèh that they laave
th e free fle ld equat ions Invarlant. When the invariant tranA
formatlons or the Heisenberg operators appeU in n dlffe
form from !hat of the Infield operato1'8, we say tJ'il( a
rearrangement of symmetry has tilin piace. It 111 fOu
there is dynamical rearrangement of symmetr'
taneoua breakdow!f'occurs. The generatlng f
Green'a funetlons la modlfled tiy the additib
E-term which flxea the direetion or the tiro
namlcal rearrang'ement of aymmetl'y c
ture of the théory, we generallze our
well ali to non-relatIVistlellroblema.
atone theor'am ia p oved and tJlll: role
partlclea in recoveril1g. tha Illvlu\lance
Il ia fOlind that these pmicl'i'8 uooer
b'o80n transformatltm, bili
vàriaìlt. A Gold f
\t model witlì
or SU(~) symm
tic mooe1 (i
( f< r
t a l'n
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is eom puted, AgI' omont with experiml'ntal data is sat is ..
factory.

Ftnally, a self- conslstont tormulation of tho it inerant elec-
tron forromag net is pr esented In the Appe ndix. T he palr ap 
proxi mati on 15 us ed and the Goldstono boscn (mag non) ìs stud
lod as bound state of fl'rmlons by means or rhe Bethe-Salpeter
equat ion, Or der No, 75- 17,8 14, 2C8 pages,
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must flow. We also ext r a ct the qua lit y fac tor of four th sound
resonances and the supor fluid vel oclty at re sonance,

We find that t he su perfluid fraction of liquid • He depend.
appro ximately linearly upon reducéd temperature near the
second ar der phaae tr a ns iti on. No discontinuity appear ed in
the superflu id den s lty as the cel! crossed the temperatur e ot
the Iìr st a rder transltlon from "A" phase to " B" ph e. Tbe
s uperfluid dens ity measurod 'dlrectly fr om ce l1 response l.
within ten percent of agreement with the values doduced tro
fourth sound vetoc ìty . The quality factor of fourth sound r'lG<
nnnces Is a weak function of temperature, a nd no vaìues ofQ
s- .u er than 65 were observed. We f1nd that the maximum
super'Iluìd velocity reached In this experlment WaB about l _.
seco lo Order No. 75-18,008, 169 Pa& •
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