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93. K. Dušek (ed.), Polymer Networks, Advances in Polymer Sciences 44, Springer,
Berlin, 1982.

94. N. Dunford and J.T. Schwartz, Linear Operators, Part II: Spectral Theory,
Interscience Publishers, New York, 1963.

95. B. Duplantier and H. Saleur, Exact tricritical exponents for polymers at the
FTHETA point in two dimensions, Phys. Rev. Lett. 59 (1987) 539–542.

96. R. Durrett, Probability: Theory and Examples (2nd. ed.), Duxbury Press,
Belmont, 1996.

97. M.R. Evans and B. Derrida, Improved bounds for the transition temperature
of directed polymers in a finite-dimensional random medium, J. Stat. Phys. 69
(1992) 427–437.

98. M.E. Fisher, Walks, walls, wetting, and melting, J. Stat. Phys. 34 (1984)
667–729.

99. G.J. Fleer, M.A. Cohen Stuart, T. Cosgrove and J.M.H.M. Scheutjens and
B. Vincent, Polymers at Interfaces, Chapmann and Hall, London, 1993.

100. P.J. Flory, Principles of Polymer Chemistry, Cornell University Press, Ithaca,
1949.

101. P.J. Flory, The configuration of a real polymer chain, J. Chem. Phys. 17 (1949)
303–310.

102. P. Flory, The Statistical Mechanics of Chain Molecules, Interscience Publishers,
New York, 1969.

103. P.J. Flory, Spatial configuration of macromolecular chains, Nobel Lecture,
1974. (http://nobelprize.org/nobel prizes/chemistry/laureates/1974/).

104. G. Forgacs, J.M. Luck, Th.M. Nieuwenhuizen and H. Orland, Wetting of a
disordered substrate: Exact critical behavior in two dimensions, Phys. Rev.
Lett. 57 (1986) 2184–2187.

105. G. Forgacs, V. Privman and H.L. Frisch, Adsorption-desorption transition of
polymer chains interacting with surfaces, J. Chem. Phys. 90 (1989) 3339–3345.

106. C.M. Fortuin, P.W. Kasteleyn and J. Ginibre, Correlation inequalities on some
partially ordered sets, Commun. Math. Phys. 22 (1971) 89–103.



238 References

107. D.P. Foster, Exact evaluation of the collapse phase boundary for two-dimen-
sional directed polymers, J. Phys. A: Math. Gen. 23 (1990) L1135–L1138.

108. D.P. Foster, E. Orlandini and M.C. Tesi, Surface critical exponents for models
of polymer collapse and adsorption: the universality of the θ and θ′ points,
J. Phys. A: Math. Gen. 25 (1992) L1211–L1217.

109. D.P. Foster and J. Yeomans, Competition between self-attraction and adsorp-
tion in directed self-avoiding polymers, Physica A 177 (1991) 443–452.

110. D.M. Gangardt and S.K. Nechaev, Wetting transition on a one-dimensional
disorder, preprint 2007.

111. T. Garel, D.A. Huse, S. Leibler and H. Orland, Localization transition of ran-
dom chains at interfaces, Europhys. Lett. 8 (1989) 9–13.

112. T. Garel and C. Monthus, Two-dimensional wetting with binary disorder: a
numerical study of the loop statistics, Eur. Phys. J. B46 (2005) 117–125.
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171. F. den Hollander and N. Pétrélis, On the localized phase of a copolymer in
an emulsion: subcritical percolation regime, EURANDOM Report 2008–031,
to appear in J. Stat. Phys.



References 241

172. F. den Hollander and S.G. Whittington, Localization transition for a copolymer
in an emulsion, Theor. Prob. Appl. 51 (2006) 193–240.
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Ph.D. Thesis, University of Paris 7, France, November 23, 2006.

303. V. Vargas, A local limit theorem for directed polymers in random media: the
continuous and the discrete case, Ann. Inst. H. Poincaré. Probab. Statist. 42
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322. M.V. Wüthrich, A heteropolymer in a medium with random droplets, Ann.

Appl. Probab. 3 (2006) 1653–1670.
323. O. Zeitouni, Random Walks in Random Environment, Lecture Notes in Math-

ematics 1837, Springer, Berlin, 2004, pp. 189–312.



Index

amphoteric monomers, 113, 115
annealed critical curve, 138, 185
annealed free energy, 117, 207
annealed Gibbs measure, 5
annealed partition sum, 117
array of interfaces, 151
atomic force microscopy, 86
average quenched Gibbs measure, 5

ballistic, 16, 17, 19, 20, 62
ballot path, 4, 86, 101, 130
bilateral Dyck path, 4
bilateral Motzkin path, 4
block free energy, 159, 162, 163
branched polymer, 1, 58
bridge, 22, 34
Brownian bridge, 124
Brownian motion, 12, 15, 37, 38, 107,

122, 124, 142, 190, 202, 228

coarse-grained path, 159, 163
coarse-graining, 83, 155, 158, 230
collapsed phase, 17, 63, 67, 74, 76, 83,

115, 121, 123, 126
collision local time, 215, 223, 225
colloidal dispersion, 17, 102, 109
compact ball, 17, 67
compatible edge, 47
connected graph, 44
connective constant, 13, 43
constrained partition sum, 88, 89, 132,

183
copolymer, 1, 3, 109, 113, 129, 155, 156,

181, 205

correlation length, 199
critical curve, 77, 136, 201
critical exponent, 14–16, 38, 39, 63, 74,

82, 93, 143, 173, 177, 191, 211, 227
critical percolation density, 161, 165,

175
critical speed of the soft polymer, 34
critical surface, 202
critical temperature, 209

delocalized phase, 85, 91, 95, 96, 108,
135, 136, 142, 150, 151, 166, 169,
181, 184

denaturation transition of DNA, 114,
182, 195

diagrammatic estimates, 43, 50, 61
diffusive, 16, 17, 19, 41, 59, 62, 208, 211
diffusive phase, 63
directed polymer in random environ-

ment, 205
disorder bias, 131, 183
disorder strength, 131, 183
DNA, 115, 207
Domb-Joyce model, 20, 37
Doob’s decomposition theorem, 218
Doob’s inequality, 218
Dyck path, 4

Edwards model, 37
effective force in a slit, 17, 104
elastic polymer, 17, 59, 63
elasticity, 60
electrolyte, 113
electrophoresis, 207

249



250 Index

emulsion, 113, 155, 205
emulsion scale, 158, 161
excess free energy, 137, 138, 143, 149
excluded-volume effect, 9
excursions away from interface, 86, 132,

148, 182, 183
exponentially localized phase, 69
extended phase, 17, 67, 74, 76, 83, 126

Feynman-Kac representation, 122
first-passage percolation, 206
FKG-inequality, 214
Flory argument, 16
force-temperature diagram, 82, 98, 100,

108, 152, 196, 197
fractional moment estimates, 148, 222
free energy, 6, 77, 80, 88, 94, 96, 102,

106
freezing transition, 123

gel, 114, 207
generalized ballot path, 4
generating function, 77, 78, 82, 85, 89,

94, 103
Gibbs measure, 4
graph, 44
Green function, 11

half-bridge, 22
Hamiltonian, 3, 10, 12, 19, 37, 41, 59,

67, 75, 86, 96, 101, 116, 124, 125,
130, 142, 148, 149, 157, 158, 163,
182, 196, 200–203, 206

Harris criterion, 191
hierarchical pinning model, 203
higher-point functions, 56
homopolymer, 1, 3, 205
hydrophilic, 113, 129, 131, 155, 205
hydrophobic, 113, 129, 131, 155, 205

induction approach, 51
induction hypotheses, 43, 51, 53, 61
interaction strength, 157
interface of finite width, 201
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161, 165
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