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CHAPTER 2 — THE SINGLE CONFINED CHAIN 9

and since the polymer in a box is a symmetric problem, all the parts, for example G, have the

same form:
3 2 N . PoTT . PemT xt o
G (&, a3 N) = 7 Z sin —— sin —=— exp _EﬁpzN : (2.10)
pz=1

Equation (2.9) is the probability that one endpoint (n = N) of a box-confined polymer is
r, provided that the other endpoint (n = 0) is at r’. The partition function of all possible

conformations, for a polymer with endpoints free, is given by

b /dr / dr' G (r,r'; N) (2.11)
= (3)6 i ( 8h2h, ) T _327,2N[(p§+;v§) +p_';’] i
% Pz, Py, Pz=1,3,... p%p?/pg 6 h,2 hg

The endpoints of the confined molecule in (2.12) are not fized at positions somewhere in the box

or at the boundaries, as will be the case in the next section.

2.3 A polymer stitch

Next we add two wall-links to the system by linking the ends of the polymer to the top and
bottom planes of the box, creating a polymer stitch, as illustrated in Figure 2.2. We are interested

Figure 2.2: A single polymer chain ”stitch” with end-points held at two fized points

in the partition function of a single polymer chain stitch in a box with volume V = h%h,. To
this end, we fix the end points of the chain a small distance € from the floor and lid of the box*,

permanently, at

Ly S 8
r —(2’ 276) a'nd r—(2?2’h’z 6)7 (2-13)

‘Instead of a polymer that is cross-linked ezactly on the wall, we have localized the wall cross-link a distance
¢, of the order of the link length ¢, away from the walls, otherwise the partition function for the polymer vanishes
as should be expected.
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