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FY8201 / TFY8 Nanoparticle and polymer physics I

EXERCISE 2

According to the lecture notes (Ch. 2.5.3 of version AM24nov05) the classical definiton of the
persistence length, L(p), of a segmented linear polymer, L(p) equals the projection of the end-to-
end vector
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where 〈 . . . 〉 = time average = assembly average for ergodic systems.

The Flory definition of persistence length instead refers to the projection onto segment i where
1 � i � N . This definition avoids end-effects when N → ∞. When |
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where the product of the last two factor equals
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Further, if there are the intramolecular interactions only between nearest neighbour segments, the
averages factorize so that the above expression can be rewritten as
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used to deduce Eq. (3) from Eq. (2). Detail all assumptions required.

B) Use the result above to show that the expression for the persistence length of the freely rotating
Kirkwood-Riseman chain equals

L(p) =
Q

1 − cos ξ
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