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The wormlike chain with an external force | jv\,
a=ksT/lp

Pulling on DNA and measuring force-extension curve x_‘
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+ neglect excluded volume in eractlons
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For small forces: ideal chain behavior
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https://www.youtube.com/watch?v=fZDQ1s79Mpc

48 kb long dsDNA-molecule stretched between optically trapped
2 um diameter polystyrene beads
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Empirical Interpolation 2 g

DNA pulling ‘» =50 nm
L=156 um
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DNA overstretching
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Semi-dilute c=ct

When ¢ approaches 1, we have

Polymer Solutions

Overlap threshold (athermal solvents) * ~ N ~ ; ~ =3 N—4/5
R3 (:l}(.‘\r.svwm.y K

Volume fraction (dimensionless) ¢* = N~4/5 Canbe~1%
y
C (" y thed  eudh wmenen HRo
L = m of 2 kuhn E:(’"‘Q"'& fos
£ ‘ol ~
van‘t Hoff formula for osmotic pressure in dilute regimﬂe‘wl I (T kgT
Lomn « .
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Expect this to be valid up to ¢* { g
c
“ ¢* N 1 N kgT
n(¢)"‘k8T13N"’kBT 9NR3

I#N5

a “concentrated solution”, or polymer melt (¢=1)
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