
162

“My colleagues, Flora Chu (now in the
E lec t r i ca l  Eng ineer ing  Depar tment  a t
the  Massachuse t ts  Ins t i tu te  o f
Techno logy)  and  Dave  McLaugh l in
(Mathematics Department, University of
Arizona), and I continue to be surprised
and del ighted at  the interest  shown in
this review. Before suggesting why the
paper  has  been  so  o f ten  c i ted ,  i t  i s
appropr ia te  to  exp la in  what  the  te rm
so l i ton  means.  As  co ined by  Zabusky
and Kruska l , 1 th is  te rm is  gener ic  fo r
spec ia l  so l i ta ry  wave  so lu  t ions  o f
certain nonlinear wave equ: t ions. What
then is a solitary wave? It is a pulselike
wave that travels with constant speed
and shape; the effects of dispersion on
the  wave shape are  jus t  ba lanced by
those  o f  non l inear i t y.  There  i s  jus t
enough y in  f o r  the  yang ;  i t  i s  a
dynamica l l y  se l f  su f f i c ien t  ob jec t ,  a
‘ th ing. ’

“So l i tons  a re  so l i ta ry  waves  tha t

preserve their speeds and shapes after
mutual collision. They play a role in the
construction of complete solutions for

the  non l inear  wave  equat ion 2 tha t
cor responds  to  the  ro le  p layed  by
Fourier components in the construct ion
of solut ions for l inear wave equat ions.
Sol i ton equations are special ,  but they
are by no means unimportant; they arise
in such diverse areas of applied science
as  hydrodynamics ,  non l inear  op t i cs ,
p lasma dynamics ,  meteoro logy,
Josephson  type  superconduc t i ve
dev ices ,  non l inear  acous t i cs ,
oceanography, domain wal l  dynamics,
d is loca t ion  theory,  non l inear  e lec t r i c
f i l ters, and in the theory of elementary
part icles.

“The ‘ thingness’ of a sol i tary wave is
not a new concept. In 1834 John Scott
Russe l l  d i scovered  a  hydrodynamic
so l i ta ry  wave 3 dur ing  a  se r ies  o f
measurements  to  f i x  the  des ign  o f
Sco t  t i sh  cana l  boa ts .  Con t ra ry  to
opinions of  leading nineteenth century
scient ists, Russel l  always fel t  that his
‘Great Wave’ was poorly understood and
o f  fundamenta l  impor tance .  The
growing in teres t  in  so l i tons  shown by
elementary particle physicists over the
past  few years  is  d i rec ted toward the
so l i ta ry  wave  p roper ty.  F rom th is
perspect ive,  therefore,  the sol i ton is a
concept whose time has arrived.

“The paper was f irst planned in 1971,
bu t  we  p ro f i ted  g rea t l y  f rom ideas
presen ted  and  genera ted  a t  the
C la rkson  Confe rence  on  Non l inear
Waves held at Potsdam, NY during the
summer  o f  1972 .  A l though
mathemat ica l  concep ts  a re  o f
fundamenta l  impor tance ,  i t  was  a
phys ica l l y  o r ien ted  rev iew and
suggestive rather than exhaustive. We
missed some important references from
the USSR, but the bibl iography was as
comple te  as  we  cou ld  make  i t  a t  the
t ime of publ icat ion.”

The term soliton was coined in 1965 for a
pulse-like nonlinear wave (solitary wave) that
emerges from a multipulse collision having
unchanged shape and speed. More than a
dozen soliton wave equations have been
found representing a wide range of
applications in applied science. This review
covers the status of soliton research up to
1973. [The SCI® indicates that this paper has
been cited over 230 times since 1973.]
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