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Conducting Polymers
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Metal-insulator transition
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Intersoliton hopping
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Su-Schrieffer-Heeger Model
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H= Z (t+01)c! e, + (1=t
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- 49
H(k)zd(k)'ﬂ' d(k)
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K S d,
d (k)=(t+01)+(r—or)coska v
4y
d,(k)=(t-or)smka d(k)
d.(k)=0 S ==

cp +h.c.

When d,(k)=0, states with dt>0 and dt<0 are topologically distinct.



Domain wall states in SSH Model

An interface between topologically different states has protected midgap states

. +e/2 .
or =) / or<0

P NI XN X,
Field theory argument (ackiw and Rebbi 76)

For small dt focus on low energy states with # ~ 7/a

T .
k—>=—+q  Take continuum limit q— 10,
a
H = —I‘VFJTSI + F??(.Y)J_I_ VF =lIa m =20t
Massive Dirac fermions E(q)= J_r-\/('ﬁ.*'i,,—q)2 +m®

Zero mode: topologically protected eigenstate a E=0

m=0

Domain wall ﬁ N
bound state Vo I Egap-2|m|
m<0
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