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History

It is commonly accepted that in concentrated solutions or melts
high-molecular weight polymers display random-walk conformational
properties without long range memory between subsequent bonds.

This has been anticipated already in the 1950s by Flory in his

famous "ideality hypothesis".

The absence of memory (multiplicative loss of information along

the chain) means that the correlation function,

C(n), of two bonds separated by » monomers along the chain

should exponentially decay with n. This is the standard basis

for defining an important experimental measure of chain stiffness,

the persistence length.

Recent developments:

Non-Gaussian corrections to end-to-end distance (Johner, Semenov 2003)
Long range forces, Anti Casimir effect in a polymer melt (Obukhov, Semenov
2004-2005)



Single Chain
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Configuration of a chain 1n a melt

1/2
If configuration of a single chain in a melt is Gaussian, than should be N self intersections,

what to do with them?

As aresult, the end-to-end distance between the ends of a polymer chain is slightly changed:
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Single chain perturbed
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Single chain 1n a melt.
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Results

For bond-bond correlations:
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PI(S): <ln .lm> = CaS_3/2 Ca = 4,0[3

For distance between monomers:
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Numerical results 1
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Bond-bond correlation function for different densities. The two power law slopes are indicated by blue

10

and red lines. The crossover corresponds to the number monomers per density blob.



Numerical results 2
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Density crossover scaling. All data from previous figure are collapsed on a master
plot. The insert showing the dependence of the amplitude of the correlations on the
density. The prediction for the melt regime is indicated by bold line. No adjustable

parameters.



Summary

*We have shown that long range correlations in polymer melts exist due to both chain
compressibility and connectivity.

*Most striking effect — the the power law asymptote for the bond-bond correlation function.
*Non monotonous behavior (hump) in Kratky plot due to non-Gaussian corrections.
*Revision of standard operational definition of persistent length.

*Profound analogy with the well-known long range (algebraic) velocity
correlations in liquids and granular materials



