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The shape of solitary waves is
—> v  |concentrated in a certain
< L _Jrange, and these waves

g propagate in a certain speed.

During the wave propagation

process, wave shape and

— propagation speed remain
unchanged

<« . |When two solitary waves

_ L collide, like the elastic
/i AN collisions of the particles. no
S~ changes in wave shape and
~J] speed will happen.

Vi —> ‘Aﬂer the collision, waves
P il — return back to their original
<< shapes, and continue to
" — spread ahead with the original

i speed.
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Figure 1  Solitary waves and their collision
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Figure 2 Another form of soliton with a “domain wall“or “kink” waveform
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Figure 3 A-phase and B-phase in the trans-polyacetylene (They are mirror symmetry each other)
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Figure 4  Structure diagrams of soliton (a) and anti-soliton (b) domain wall in PA
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Figure 5 The total energy curve of polaron in the forming process
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Figure 6 The energy band of carbon atoms with the equidistant arrangement

(a) and after dimerization (b) in polyacetylene
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How to Teach the Conductivity of Polymer (II)
—New Types of Carrier: Soliton and Polaron

WANG Tao'*, WU Yang', OUYANG Wen-jing' , HE Ping-sheng’
(1. School of Materials Science and Engineering , Nanchang University , Nanchang 330031, China;
2. Department of Polymer Science and Engineering , University of Science and Technology of China .
Hefei 230026, China)

Abstract: The carriers in metals are electrons or holes, however, not the case in polymer with a chain structure. The
soliton from the “solitary wave” and polaron forming from soliton and anti-soliton are another types of carriers for
conductive polymers. The energy required for movement of polaron and soliton is smaller than that for electron movement in
conductive polymers, therefore the carriers should be polaron and soliton instead of electron.
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