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= B Frequency Dependent Response due to Charge and Spin Density
Waves

2= g

In various linear chain compounds the 2kF singularity leads to charge
and spin density wave (CDW and SDW) ground states. The collective
modes are pinned to the lattice, leading to strongly frequency dependent
response at frequencies well below the single particle gap.

I will discuss several experiments performed in TaS; (TaSe;),I and
similar compounds having a CDW ground state, and in ( TMTSF ), PF,

where a SDW develops at low temperatures.
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4 offers the possibility

The upscattering of UCN by superfluid Helium
of measuring effects which are inaccessible to conventional neutron scat-
tering techniques.

The basic idea and present experimental situation of the field will be

described.



A i3 198646 § 12 H (OR) T4 4 R~ 5 I

% PR BRI BERE

wOHm Dr. D. K. Campbell

() ( Los Alamos National Laboratory )

H B Theoretical Aspects of Optical Absorption in Conducting

Polymers
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oy

We review the current theoretical framework for interpreting the optical
absorption of quasi-one-dimensional conducting polymers. Our presentation
is intended to set the stage ( hopefully without too much theoretical tilt)
for the experimental contributions which follow.

For definiteness we focus primarily on the electronic absorptions in trans-
and cis- polyacetylene, as these have been most extensively modeled
theoretically and can be compared experimentally to results on finite
polyenes. Beginning with the effective single electron (essentially Huckel-
type ) models favored by physicists, we demonstrate that, within these
models, the coupling of the electrons to the phonons describing the
motion of the nuclei in the backbone polymer chain leads an alternation
of single and double bonds along the chain and hence to an optical gap.
We show that these same models predict the existence of static, localized
nonlinear excitations --- and establish that these “solitons ” lead to interest-
ing intra-gap optical absorptions. Still within the single electron models,
we indicate the possible role that time-dependent nonlinear excitations -

2

“breathers - may play in photo-induced photoabsorption and relate these
objects to the more familiar quantum chemical approach to the calculation

the vibrational substructure of electronic absorptions.

We next indicate the possible role that direct electron-electron interactions
may play in these conducting polymers and discuss models, such as the
Pariser-Parr-Pople Hamiltonian favored by chemists, which incorporate
these many particle effects. We show that these models can not be studied

by effective single particle methods such as Hartree-Fock, but must be



examined by approaches --- such as full configuration interaction, quantum

Monte Carlo, or valence bond methods .- which treat correctly the electron-
electron correlations. Among the important results of these studies arethe
“decoupling ” between the bond alternation amplitude and the optical gap

and the prediction, confirmed by experiment, of a reordering of the excited
electronic states in finite polyenes. Although there are at present no com-
plete, quantitative results for optical absorption in the presence of correla-
tions, we present weak and strong correlation limits which establish the

qualitative difference between the absorption in these two limits. we close
with a few remarks on the limitations of the current theories when applied

to real materials.
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