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Bold page numbers refer to bold entries in the text, where terms are first introduced. Italic

page numbers refer to homework problems.

activation energy for flow 337, 357
adsorption

multi-chain 187, 195

single chain 110, 112, 136, 192
adsorption blob 110, /37
affine deformation 256
affine network model 256
Alexander - de Gennes brush 186, /94
Arrhenius equation 337
atactic 4
athermal solvent 98, 101, 118, /29
Avogadro’s number 3

balloon 297

Beer's Law 45

bending energy 330

Bethe lattice 213, 215, 217, 220, 224, 409

binary mixtures 19

binodal 150, 153, 154, 166, 172, 173

Boltzmann factor 59, 75, 98, 160, 395

Boltzmann superposition principle 285,
289, 292, 303, 304

Boltzmann constant 27

bond percolation 203, 204, 213, 248

bond vector 7

Brownian dynamics 395, 420

Brownian motion 309

bulk modulus 296

Cayley tree 211
chain interaction parameter 103, 118, 133
characteristic degree of polymerization 210,
232,233,244
characteristic ratio 83, 57-60, 90
table 53
cluster-cluster aggregation 202
coexistence curve 150, 152, 163, 173, 174
cohesive energy density 144
collagen 15
comb polymer dynamics 380, 381, 414, 419
combined chain 262, 299
common tangent rule 149
complexity 248

compression blob 107, 109, 13}
concentrated poor solvent [93
concentrated solution 180
concentration 13
concentration fluctuations 124,161, 169,174
confinement volume 362
confining tube 265. 361, 395, 408, 409
semidilute solution 368
conformation 7, 51
connectivity transition 213
constrained-junction model 270
constraint release 387, 388-191, 416,
418,419
self-consistent 390
continuous phase transition 215
contour length 50
contrast matching 189, 7195
cooperative diffusion coefficient 349
coordination number 141
copolymer 6, 40
ABC triblock 6
alternating 6
block 6, 200
diblock 6, 96, 194
multiblock 6
triblock 6
graft 6
random 6
terpolymer 6
correlation function see pair correlation
function 78
correlation length 162
adsorption blob 188
Alexander - de Gennes brush 186. /94
miscible blend 162, 163, J69
randomly branched polymers 234-240.
251,343
semidilute solution 176-185, 191. 323
368, 407
correlation volume 177, 183, 185, 280
creep compliance 288, 290, 303
critical composition 152, 173. 57
critical molar mass 341, 367
critical percolation 201. 227, 233, 239
250, 254
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critical point
blend 151, 152,173
gelation 199, 202
critical temperature 152, 166, 167, 169, 173
crosslinks 199
elastically effective 263
fluctuations 259
functionality 201, 216, 218, 248, 262
thermoplastic elastorner 200
vulcanization 201, 237
curvilinear diffusion coefficient 363
curvilinear displacement 382
cutoff function 223, 227, 230, 231, 233,
234, 257
cyclization /33

dangling ends 262, 263
dangling loops 262, 263
de Gennes scaling theory 179
semidilute correlation length 179, 184
semidilute osmotic pressure 182, 185
sernidilute size 179
semidilute viscosity 330
de Gennes self-similar carpet 188, /95
Debye function 86, 953, 161
degeneracy 206, 209, 220
degree of polymerization 2
characteristic 223
number-average 23
at gel point 219
delnge 202
dendrimer 6, 211, 247
density profile 187, J94, {95
detailed balance 395, 396, 42!
diffused-constraints model 271
diffusion coefficient 309, 310
blend 354
constraint release 388
curvilinear 363
dilute solution 347
H-polymers and combs 381
measurement 346, 360
reptation model 364, 371, 404, 409
ring polymer 412
Rouse model 311, 352
semidilute solution 328, 408
simulation 399, 420
star polymer 380, 410
Zimm model 313, 352
diffusion-controlled reaction 202
diffusion-limited aggregation 202
diffusive motion 309
dilute good solvent 102
dilute poor solvent 93
dilute solution 13
dilute theta solutions 172, 184, /93 352
disease spreading 203

DNA 7,8, 57,74, 78, 408

Doi fluctuation model 376, 384-386, 413
parameter determination 385

Doi-Edwards equation 367

Doolittle equation 337

double reptation 419

duality 391

dynamic light scattering 345, 360

dynamic structure factor 348, 350

Edwards tube 265
effective chain 94, 260, 260
Einstein relation 309
electrophotographic toner 246
elution volume 37
end-to-end distance 92
end-to-end vector 51
energy of mixing 140-145
engineering stress 258
ensemble average 51
entanglement 264-267, 281, 341, 361-391
entanglement concentration 369, 467, 408
entanglement molar mass 266, 341, 362
table 362
entanglement strand 265, 368
entanglement trapping factor 281, 307
entropic spring constant 72
entropy 70
ideal chain 71
mixing 139, /66
network deformation 256, 257
stymied 140
epoxy 199
equilibrivm swelling ratio 275, 307
gels in athermal solvent 278
gels in good solvent 279
gels in theta solvent 276
equipartition principle 319
equivalent freely jointed chain 54
Evans-Edwards model 398, 399 420
diffusion coefficient 399
relaxation time 399
viscosity 40{
exchange chemical potential 159
excluded volume 99, 114, 117-119,
127-129, 132, 156, 169
extent of reaction 20, 213

Fetters overlap criterion for
entanglement 404

finite extensibility 263

Fisher exponent 228, 229, 233, 243, 244, 249

flexibility 49

Flory construction 255, 293

Flory interaction parameter 142, 144, 156,
166, 167

critical 152,173
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measuring 159-163
table 145
Flory theory 102
2-dimensional chain 127
adsorbed linear chain 111, /30
cancellation of errors 103
collapsed linear chain 115
confined linear chain 109
dendrimer 248
polyelectrolyte [29
randomly branched 128
randomly branched chain 236
swollen linear chain 102, 128
swollen randomly branched chain 249
Flory-Huggins equation 143
Flory-Huggins theory 140, 145
fluctuation-dissipation theorem 310
forest fire 203
form factor 82, 83, 95
Fox-Flory equation 34, 316, 350, 353
fractal 9
Koch curve 10, 40
Menger sponge 40
scattering 87, 123
Sierpinski carpet 40
Sierpinski gasket 11
fractal dimension 10, 79, 87, 97, 240
critical percolation 235
ideal branched 40, 226, 227, 237
ideal linear 11, 40, 104
linear {good sclvent) 40, 104, 114, 189
rod 79
table 12
fractal dynamics 344
free energy see Helmholtz free energy 71
free volume 337, 341, 356, 357
freely jointed chain model 52, 60
freely rotating chain model 55, 60
friction coefficient 309, 310, 352
constraint release 478
from side chains 381
monomer 312
Rouse mode] 311
short chains 340
Zimm modei 313

gas constant 27

gauche-minus rotation state 50

gauche-plus rotation state 50

Gaussian approximation 68

gel 15, 199

gel curve 249

gel fraction 214, 215, 217, 227, 229,

241, 248-251, 281

gel permeation chromatography 36

gel point 199, 216, 237, 248, 250
table 204
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gelatin 15, 19, 199

gelation 199
chemical 199
physical 199

Ginzburg criterion 169, 174, 239, 250

glass 15

glass transition temperature 15
short chains 340

glassy modulus 336, 340, 364
table 339

globule 40, 92,114, 116, 162
composition 173,175,176

good solvent 101

Guinier function 85, %6

H-polymer dynamics 380, 38], 414
Hamaker constant 131
hard core repulsion 99
head-to-head isomer 4
head-to-tail isomer 4
Helmholiz free energy 167
blend 140, 143, 146, 148-130, 166
chain 71,102,116, 129
confinement 108, 113, 130, 137
rubber 253, 257, 268, 295
stretching 71, 73, 76, 106, 194
heterogencous mixture 137
heteropolymer 6
hindered rotation model 59, 60, %0
homogeneous mixture 137
homopolymer 5
Hooke's Law of Elasticity 282
Huggins coefficient 34
Huggins equation 34
hydrodynamic coupling force 314
hydrodynamic interaction 313,
314, 324, 326, 352, 153, 355
hydrodynamic radius 311, 318, 347
table 347
hydrodynamic screening length 325, 326,
328, 342, 352
hyperbranched 201, 206, 233, 247
hyperscaling 235, 236, 342, 344, 357

ideal chain 49, 51
asymmetry 94
ideal mixture 140
incipient gel 213
incompressible 257, 296
intensity 30
interaction parameter see
chzin interaction parameter;
Flory interaction parameter
intrinsic viscosity 34. 315, 316. 324
dendrimer 353
measuring 35, 36
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intrinsic viscosity (Continued)
molar mass dependence 317
overlap concentration 353
temperature dependence 318
isotactic 4

kinematic viscosity 335
kinetic gelation 201
Kraemer equation 35
Kramers theorem 65, 9/, 224
Kratky-Porod model 57
Kuhn cylindrical monomer 99
Kuhn length 54, 57

table 53
Kuhn monomer 54

length 54

molar mass 54

table 53
relaxation time 312

lamellar 15

Langevin function 76, 264

Lennard-Jones potential 118, 392, 420, 42]
lever rule 146

light scattering 29, 36, 44, 44 81, 83

linear response 285

liguid crystals 13

loss tangent 292

lower critical solution temperature 153, 769

macromolecular hypothesis 1
macromolecule 1
Mark-Houwink equation 34, 316, 351
master curve 336
Maxwell model 283 304, 413
creep compliance 288
relaxation time 284
stress relaxation modulus 285
viscosity 286
Maxwell relations 254, 295
Mayer f~function 99, 117
mean-field percolation 201, 215-220, 224,
239, 250
melting temperature 15
mesogen 15
metastable 146, 149, 167
Metropolis algorithm 395, 42/
microstructure 3
miscibility gap 149, 152
mixture 137
binary 137
ideal 140
ternary 137
modulus
affine network 259, 297, 304

complex 292
entangled network 267
equilibrium 266, 267, 280, 284
glassy 339, 340, 364
loss 291, 304
critical gel 344
Rouse model 320, 324
near-critical gels 280, 281
phantom network 262
plateau 266, 362, 365, 370
table 362
shear 282
storage 291, 304
critical gel 344
Rouse model 320
Zimm model 324
stress relaxation 284, 285, 302
Doi fluctuation model 384
fractal polymer 333
reptation model for melts 364
reptation model for semidilute
solutions 372
Rouse model 320, 322
semidilute unentangled 329
star 378
Zimm model 323
swollen gel 275, 276, 280, 304, 301
molar mass 2, 3
number-average 17, 39
branched condensation 215,219, 222
linear condensation 23
measuring 26, 28, 44
weight-average 18, 39
binary 19
branched condensation 215,219,
222,230
linear condensation 24
measuring 26, 32, 36, 44, 84, 96
z-average 18
molar mass distribution 16, 18, 42, 250
addition 25
binary 19, 20
condensation
branched 228
linear 22,24
measuring 35
moment 16, 39, 228§
most-probable 22, 23, 24, 43
Poisson 25, 43
Shaltz 25, 43
molecular dynamics 392, 393395420, 421
molecular weight 3
monodisperse 16
monomer 2
molar volume 13
number density 100
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Monte Carlo simulation 395, 420, 421 percolation threshold 202, 237, 247
Mooney-Rivlin equation 269 periodic boundary conditions 392
Mooney-Rivlin model 268, 274 persistence length 57

Mooney-Rivlin plot 269, 274 pervaded volume 13, 4/

myosin 334 phantom network model 260. 262, 266, 206

phase angle 291
phase diagram

network 6, 199 polymer blend 130, 153, 154
network defects 262 polymer solution 172-174
Newton’s equations of motion 393 physical gel
Newton’s Law of Viscosity 283 strong 199, 247
Newtonian liquids 283 weak 200, 247
non-affine network model 273, 274, 298 Pincus blobs 106, 113, 298, 375
non-affine tube model 272 plateau modulus 266, 362, 403
non-solvent 101 sermidilute solution 370, 371
nucleation and growth 149, 154, 168 table 362
number distribution function Poisson distribution 23, 43
branched condensation 221 Poisson’s ratio 296
number fraction 16, 21 polarizability 30, 31
linear condensation 22 polyampholyte 6
Poisson 25 polydisperse 16
number-average molar mass see molar polydispersity index 18, 39, 43, 220
mass 17 linear condensation 24

randomly branched condensation 248
Shultz distribution 26
polyelectrolyte 126, 321
polymer
comb 6, 300, 380, 414, 419
H- 6, 63, 91, 380, 414
ladder 6
linear 6, 63
randomly branched 6, 246
ring 6, 63,92 133,411
star 6, 43, 63, 97, 194, 376
polymer blend 138
polymer liquid 12
polymer melt 14, 157, 158, 176, 266,
321, 325, 352, 362, 363, 367
polymer solution 12, 138, 171-185,
189, 191, 325, 368. 371
polymerization 2, 7, 38
addition 43, 200, 201
condensation
branched 200, 239
linear 20, 22, 42, 43
pom-pom polymer dynamics 4/4

oligomer 5, 129, 165
optical constant 32
order parameter 173, 214
Ornstein-Zernike scattering function 162,
169, 189
oscillatory shear 290, 303, 304
polymer melts 293, 337, 365
polymer networks 293
osmotic coefficient 27, 183
osmotic compressibility 32, 160
osmotic pressure 26, 27, 44, 155, 181-185,
193, 360, 304, 355
van't Hoff Law 27, 156
overlap concentration 90, 9!
overlap criterion for entanglement 362
overlap parameter 14, 39, 47, 174, 227,
238, 239
overlap volume fraction 13, 39, 41,97,
128,172,179, 192, 353
viscosity 353

paint 200 poor solvent 101, 115, 119, 132, 172

pair correlation function 78, 124 primitive path 265, 272, 361, 374, 409, 410
fractal 79 probability distribution function 69
ideal chain 78 ideal chain 70, 83, 92, 95

partition function 75 real chain 121, 122

percolation 205 protein 7,15, 19, 42

1-dimensional 231, 233, 247, 250

2-dimensional 231, 247

3-dimensional 205,227,231, 232, 247 radius of gyration 60
percolation exponents 228-230, 235, 244 cylinder 64, 9/

table 228 disk 64, 91
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radius of gyration (Continued)
ideal branched 64, 224, 226
ideal H- 63, 9/
ideal linear 62, 63
ideal ring 63, 92
ideal star 63, 97
measuring 85, 86, 95, 96
randomly branched 249
rod 63,64, 91
sphere 64, 91
temperature dependence 118
random phase approximation 161
random walk 66, 69, 90, 92, 309
directed 74
Rayleigh ratio 31, 44, 124
recoverable compliance 290
recovery 290
recurrence relation 217, 219, 249
reference temperature 335, 338
refractive index 31
refractive index increment 29
regular solution 138
regular solution theory 143, 166
relative extent of reaction 209, 222
relaxation time 283
experimentally defined 365
reptation model 363, 375
computer simulation 398, 399
diffusion coefficient 364, 372
oscillatory shear 385, 386, 406
stress relaxation modulus 366, 404, 465
subdiffusive motion 382, 383, 43
viscosity 367,373
asymptotic approach 386
reptation time 363, 404
semidilute solution 371, 407
repton model 399, 420
viscosity 401
retraction potential 377
reversible gel 260
ring polymer dynamics 414, 412
rotational isomeric state model 59
Rouse model 311, 312, 358
diffusion coefficient 311, 354
dynamic structure factor 350
fractals 353,357
intrinsic viscosity 315
oscillatory shear 320, 321, 355
randomly branched polymers 342
relaxation modes 319
simulation 397
stress relaxation modulus 320, 322, 329,
365,372
subdiffusive motion 322, 325, 382, 383
tube motion 387, 391, 418
viscosity 321, 330

Rouse time 311, 404
entanglement strand 363, 371
semidilute solution 327

rubber 253, 296

rubber elasticity 255, 256, 257, 259
l-dimensional swelling 300
3-dimensionsl swelling 274
uniaxial deformation 258

rubbery plateau 362, 384
width 404, 408

scaling relation 229, 230, 231, 235
scattering
contrast 29, 38, 79, 161
dilute solutions 31, 83, 122
form factor 82, 95
intensity 30
intermolecular 124
intramolecular 123
miscible blends 162, 169
semidilute solutions 189
wavevector 81
scattering function 123, 160, 189
scattering volume 29
second virial coefficient 28, 32, 44,
96, 119, 132
self-avoiding walk 104, 129, 421
self-similar 9, 12, 79, 188, 241
dynamics 319
semi crystalline 15
semidilute solution 14
length scales 369
semidilute theta solutions 172, 183, 185,
189, 193, 330
semiflexible chains 330, 334
sequence isomerism 4,
shear modulus 282
shear rate 283, 310
shear strain 282
shear stress 282
shear thickening 287
shear thinning 287
shear viscosity 283
site percolation 204, 204
site-bond percolation 204
size exclusion chromatography 35, 242
sol 199
sol fraction 214, 215, 217, 248
sol-gel transition 199
solubility parameter 143, 166-168
Soxhlet extraction 241
spinodal 151, 153, 154, 166
spinodal decomposition 149, 154, 167
spring constant 333
star polymer dynamics 376, 378-380,
410, 413, 414
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steady shear 286, 354
steady state compliance 288
step strain 284
stereoisomerism 4
Stirling’s approximation 68, 92
Stokes Law 310
Stokes-Einstein relation 310, 360
strain hardening 264, 298
strain invariants 268, 298
strands 199
elastically effective 263
near-critical network 238
stress 258, 282
stress-induced crystallization 264
stress relaxation modulus 284
stress tensor 258
stretching
ideal chain 72
network strands 259
real chain 104, 107, 126, /29, 131
strong physical bond 199
structural isomerism 4
subdiffusive motion 322
reptation model 382, 383, 413
Rouse model 322, 325, 382
semidilute solution 356, 413
Zimm model 323, 355
substitutional alloy 204
surface tension 175, 194
swelling 274
athermal solvent 277
randomly branched {27, [3]
related to modulus 280
theta solvent 276
syndiotactic 4

tacticity 4

telechelic 94, 267

tensile strain 296

tension blob 73, 106

tetrahedral angle 49

thermal blob 113, 737, 132,175, 178,
192, 193

thermal energy 27

thermoelasticity 255, 295-267

thermoplastic elastomer 200

thermoraversible gel 200

theta solvent 101

theta temperature 49, 101, /32, 167, 171

three-body-interaction coefficient 180

time autocorrelation function 345

time-temperature superposition 335,
337, 338

torsion angle 49

trans rotaticn state S0

439

transition zone 339

true stress 258, 268

tube 265, 361

tube diameter 265, 361
non-affine 273
semidilute solution 368, 369, 407
solution 370
table 362

tube dilation 391, 4/6-419

tube end entropy 375

tube length fluctuations 375
oscillatory shear 386
stress relaxation modulus 383
viscosity 386

tube models 363

turbidity 45

universal calibration 37

universal scaling curve 228

universality class 231

upper critical solution temperature 153,
166

van’t Hoff Law 27, 156
Verdier-Stockmayer medel 397, 398, 420
Verlet algorithm 393, 393
virial series 28, 33, 100, 116, 129, 156,
181, 184
viscoelasticity 14, 282
table of methods 294
viscosity 283, 310
blend 355
computer simulations 401
Doi fluctuation model 386
integral of G(t) 286
intrinsic 315
kinematic 335
randomly branched 343
reduced 315
relative 314
reptation model
entangled melts 367
semmidilute solutions 373, 408
Rouse model 321
semidilute unentangled 330
specific 315
star polymer 379
unentangled melts 341
zero shear rate 287
Zimm model 324
Vogel plot 333
Vogel temperature 338, 356
table 340
Voigt model 304
volume fraction 13
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vulcanization 201, 227, 237, 250
wavelength

bending mode 332
wavevector

incident 80

scattered 80

scattering 81
weight distribution function

branched condensation 221
weight fraction 16, 22

linear condensation 24

Poisson 25, 43

Shultz 25, 43

vulcanization 250
weight-average molar mass see

molar mass 18

WLF equation 338, 357
worm-like chain model 57, 77, 78, 90, 91

Young’s modulus 296, 304

z-average molar mass 18, 222

Zimm model 312
correlation volume 335
diffusion coefficient. 313, 354
dynamic structure factor 350
fractals 353
intrinsic viscosity 316, 324
oscillatory shear 324, 355

relaxation modes 323

stress relaxation modulus 323, 329, 372
subdiffusive motion 323
viscosity 324

Zimm plot 96

Zimm time 313
correlation volume 326, 371



Conversion Factors

Length .
I m=10%cm=10*mm = 10° ygm =10’ nm = 10'° A

Yolume
| Litre=10""m*=10°cm’

Mass
1kg=10"g

Force
IN=1kgms 2=10°gems >=10"dyne

Energy

1J=1kgm’s *=1Nm= 107gem?s 2 =107 erg
lcal=4.181]

1eV=1.602x107"")

1em~! (wavenumber unit of encrgy) = 1.986 x 1072

Stress (also Modulus or Pressure)

1Pa=1NmZ2=1Im =1 kgm*1 s°=10 dynecm_2 =10 gcm*1 s72
| bar=10"Pa

1 atm = 1.013 x 10°Pa =1.013 bar

1torr=1mmHg=133.3Pa

Viscosity

1Pas=1kgm ‘s '=10 gem sl = 10 Poise
Surace tension

INm '=1Jm 2=10*dynecm '

Power

| W=lkgm®s ’=1Js ' =107ergs™

Metri¢ horse power =735.5W

Electric charge ‘
1C=2.998 x 10°em*? ¢! s~

Flectric dipole moment
1 Cm=2.998 x 10" cm®? g"? s~ = 2.998 x 10* Debye



fundamental Constants

Avogadro’s number A 4, = 6.02 x 10* mol™!

Boltzmann constant k= 1.38 x 1072 JK ™' = 1.38 x 107Pa A’K ™!
Gas constant R = kN 4, =8.31 Jmol 'K™!

Speed of light in vacuum ¢=2.998 x 10°ms™'

Elementary charge e = 1.60 x 1071°C

Gravitational constant G=6.67 x 107 'm*s “kg !

Atomic mass unit (1/12 of the mass of "*C atom) = 1.66 x 107" kg
Planck constant #=6.63 x 1073 Js

Defined Constants

Zero of the Celsius scale (0° C)=273.15K

Standard gravitational acceleration g =9.80665m s~
kT=4.114x107*'Jat 298K

RT=2478kI mol~" =0.592 kcalmol ' at 298 K

2

Greek Alphabet

Alpha A « Iota I Rho P p
Beta B f Kappa K & Sigma Y o
Gamma I' Lambda A A Tau T T
Delta A b Mu M u Upsilon T v
Epsilon E e, ¢ Nu N v Phi D B
Zeta AN Xi = £ Chi Y x
Eta H 5 Omicreon (0 o Psi T
Theta 0 ¢ Pi I = Omega Q w
Sl Prefixes .

107! deci d 10 deca da

1072 centi ¢ 10°  hecto h

1072 milli m 10°  kilo k

107%  micro  p 10° mega M

10° nano n 10° giga G

10712 pico p 101 tera T

107 fempto f 10" peta P

107" atto a 10 exa E

10721 zepto =z 10°'  zetta Z



Correction to the first (2003) printing of the textbook
“Polymer Physics”, corrected in 2004-2006 printings

FAUL 30 ADOVE INC MIAJIC €qUATION  SUCH IMOISCUISS WEIgN 23 UUUL O ONe
molecule weighs” should we change it to “... the mass of N, such molecules is 28
000g or the mass of one molecule is ...”?

PAGE 13: add to Eq. 1.21 * = M/VN 4" with script “N” as in Eq. 1.18.
PAGE 14: End of the first paragraph replace “is necessary” with “arises”: “In
practice this ambiguity arises because polymer overlap occurs over a range of
concentrations.”

PAGE 15: end of section 1.5.3 cut one “coliagen”.

PAGE 27: middle of third paragraph should read “membrane makes the chemical
potential the same on both sides of the membrane”

PAGE 36: middle of third paragraph: “cut space after “infrared ”

PAGE 42: problem 1.25 Replace “molar mass™ with “mass” in parts (i) and (ii) of the
problem and cut M, and M.

PAGE 435: Problem 1.45 should read: “Determine what moment of the molar mass
distribution is measured by ...”

PAGE 53: Table 2.1 add “at 413 K” to the end of caption.
PAGE 63: Table 2.3 should read “(Nb*/6) 89/125” instead of “(Nb*/6) 89/625”
PAGE 83: add “[see Eq. (2.49)]” to the end of the sentence below 2.146

PAGE 90: problem 2.8, replace part of text and equation 2,177 with the new equation
(see attached).

PAGE 94: Problem 2.41 Add *, within a Gaussian approximation”?
PAGE 96: Problem 2.47 Add “reciprocal of the” after the last “the”.

PAGE 114 add to the end of the Fig. 3.14 caption: “Note that the conformation of a
dilute globule in a poor solvent is a random walk of thermal blobs up to the globule
size. There 1s almost no change in chain conformation at the length scale of a thermal
blob. Density fluctuations in space saturate at this length scale and the density of a
globule is uniform at lengih scales larger than the thermal blob.”



PAGE 116: below Eq. 3.83 missing exponent 2: “R*=Nb*”,

PAGE 131: In problem 3.23 change the text to “A is a dimensioniess parameter
proportional to the Hamaker constant” and also at the end “effective polymer-surface
interaction parameter A”.

PAGE 131: Problem 3.26 Replace “use the scaling law” by “use the Flory theory”,

PAGE 169-170: Replace Problem 4.22 with the new version (see attached page and
file Problem 4-22.t¢x)

PAGE 186: End of the first paragraph missing “in” “smaller than in cyclohexane by

”

PAGE 186: modify the third sentence in section 5.5: * ... grafted to the repulsive
surface inan ...”

PAGE 188: modify the second sentence below Eq. 5.72: “Notice that the integral in
Eq. (5.72) for v>1/2 is dominated by the lower linut z=8.4, and therefore the adsorbed
amount " is almost independent ...” Note that we also added “almost™.

PAGE 196: Problem 5.26 ii Capital K on the second line of the page.

PAGE 196: Problem 5.26 In the last equations in part (ii) the first term is (/z-I)° not
(1)’

PAGE 196: Problem 5.26 In the last equations in part (ii} add superscript 2 between
square brackets “]7[*.

PAGE 196: Problem 5.26 In the last equations in part (iii) the coefficient should be
(-Ipy” not (I-Io)*

PAGE 210: Add “+H(-3)/(2(f-2))e” " after “-g)]” to the second line of Equations 6.29
add “(f-1)/(2(£-2)) in front of “&®)” in third and fourth lines of Eq. 6.29 and in Eq.
6.30.

PAGE 210 & 211: Add “2(£-2)/(f-1)” in front of “™" in equation for N* above
equation 6.31 and in equation 6.34on page 211.

PAGE 216: Replace “probability”, with “average number of bonds” twice.

PAGE 223: add “(f-1)/2(f-2)) in front of “¢*)” in Equations 6.76 and 6.77 and
replace Equation 6.80 with N* = ((2(f-2))/(£-1))e

PAGE 224 & 225: Add angular brackets in <R.*> in Eqgs. 6.83 and 6.85.



PAGE 225 & 226: add “(f-1)/(2(f-2)} in front of “£”)” in Equations 6.88 and equation
6.88 on page 226,

PAGES 226 & 227: last sentence on page 226 continuing onto 227: * spaces), ideal
randomly branched polymers become too dense as reflected in the overlap parameter
decreasing with degree of polymerization” “increasing” is replaced by “decreasing”.

PAGE 227: Eq. 6.92 switch numerators and denominators and add minus sign to the
last superscript.

PAGE 231: add “(f-1)/(2(f-2)) in front of “c*)” twice in equation 6,107
PAGE 232: add “(£-1)/(2(f-2)) in front of “z°)” in Eq. 6.109,

PAGE 233: Add “2(f-2)/(f-1)” and replace 1/(1-p/pe)” with 2(f-2)A(f-D(1/p/pe)’) in
Eq. 6.119,

PAGE 233: add “(f-1(2(f-2)) in front of “z%)” in Eq. 6.120,
PAGE 233: replace eq.6.121 with “z=-(1-p/pN">"

PAGE 234: add “... for functionality of cross-links {=3.” to figure caption of
Fig.6.28.

PAGE 248: problem 6.13 — add “without loops”.

PAGE 249: problem 6.19 — should read “near the gel point”, instead of “at the gel
point”.

PAGE 250: problem 6.27 — Change *“crosslinking units” to “crosslinks” Add
“distribution function” Replace wn(p) by “wi{p,N}”, where p has a hat!

PAGE 251: change values to p=0.4, 0.45, 0.48. Add “Hint: Plot the cutoff function
agamst N/Ny,.”

PAGE 265: Cut “a great”. should read “Since then many models of entanglement
have been proposed.”

PAGE 283: below Eq. 7.99 Change v into v in “y=v/h”.

PAGE 298: Problem 7.18 “Demonstrate that Iy, I», and T3 (defined in Eqs. 7.49, 7.50,
and 7.51} are invariant with respect to any change in coordinate system,”,

PAGE 300: End of problem 7.22 add “in the limit n>>p. What is the mean-square
fluctuation of the junction point in the opposite limit (p>>n)?”




PAGE 304: Problem 7.45 — rephrase the end of the second sentence. “When rapidly
cooled into the lameliar phase from the isotropic phase, the layers formed by diblock
copolymers are roughly parallel to each other locally.”

PAGE 330: Fig. 8.11 vertical axis should have symbol *“7,,”

PAGE 341: sixth line from the bottom M>10® g/mol (add “g/mol”)

PAGE 352: Problem 8.5 (i) First sentence — cut “for diffusion”.

PAGE 352: Problem 8.6 (i) “rod polymers” plural (cut “a” add *s”).

PAGE 357: Problem 8.29 (iii) replace “50” by “130” and add * ... from initial
temperature T=400 K ...”

PAGE 364: replace vy by vy in denominator of Eq 9.17.

PAGE 368: replace b’ by v in denominator of Eq. 9.84.



Corrections to 2007 edition

1. p. 53, Table 2.1 needs to be changed:

(i) 1,4-PI: Replace “4.6” with “4.7”; Replace “8.2” with “8.4”; Replace
“113” with “120”.

(i1) 1,4-PB: Replace “3.3” with “5.5; Replace “9.6” with “9.9°; Replace
“105” with “113”,

(iii)  PP: Replace “5.9” with “6.0”; Replace “180” with “183”,

(iv) PEO s fine as is

(v) PDMS is fine as is

(vi)  PEis fine as is

(vit) PMMA: Replace “9.0” with “8.2”; Replace “17” with “157; Replace
“655” with “598”,

(viii} PSis fine as is

3 2
2. p. 58, Equation 2.37 Insert é[%} after %[%] .

£ £

New Eq. 2.37 should read

exp[R‘““leRm‘“+l[Rm“] l[&J + e for R <l
/ L, 20 6l [ i

b £

3

R
3. p. 59, Equation 2.38: Insert — 3”“”‘ +..... after R . New Eq. 2.38 should read

(RZ)ER,iaX——+ ..... for R, <,

b

p- 60, Table 2.2 C,, for HR model: Replace <cos0> with <cosq> so that the result

agrees with Eq. 2.40.

p. 91, Problem 2.19 insert “for v—u = 1000 at the end of the problem.

p. 111, Equation 3.65 insert a minus sign after the = sign.

p. 219, Equation 6.57 remove extra parenthesis. Replace “)[” by “]”.

p. 221, Figure 6.21 has curves mmss-labeled.

The top one should be 0.4 and the bottom one should be 0.49.

9. p. 223, Equation 6.80 Delete the minus sign,

10. p. 247, Problem 6.3 first line replace “percolation” with “gelation”.

11. p. 247, Problem 6.7 add * after 6.7.

12. p. 251, Problem 6.32 Insert “Np-dependent™ after “Calculate the”.

13. p. 280, Figure7.17 The right edge is not fully printed (only partly fixed mn the
second printing).

14, p. 295, Problem 7.2 Replace 10* by 107 in the table four times.

15. p. 297, Problem 7.14 Insert “true” before “stress” twice in first two lines.

16. p. 314, Second line Replace 1/+/37 with 1/(2v37 ).

17. p. 322, Figure 8.6 The x-axis tick labels should be “10° 10' 10* 10° 10* 10°
10° 107" instead of “10° 107" 107 107 10 10° 10° 107~

18. p. 335, near mid-page Replace “1 K” with “3 K”,

o



Corrections to 2007 edition

19. p. 347, Fifth line Replace “Fig. 8.20” with “Fig. 8.21”.
20.p. 357, Problem 8.29: Replace “k” in Eqs 8.182 and 8.183 with “R” (in
Calligraphic font).
21. p. 362, Table 9.1 needs to be changed:
(1) Polyethylene: Replace “2.60” with “2.67.
(i)  Poly(ethylene oxide): Replace “140 °C” with “80 °C”; Replace “1.80”
with “1.8”; Replace “2000” with “1700”; Replace “15” with “13™;
Replace “40” with “37”; Replace “21” with “19”.
(1)  1,4-PB1s fine as 1s.
(iv)  PPis finec as 1s.
(v) 1,4-Polyisoprene: Replace “56” with “53”; Replace “8.2” with “8.4”;
Replace “210” with “220”.
(vi)  Polyisobutylene: Replace “0.32” with “0.34”; Replace “7100” with
“6700”; Replace “26” with “24”; Replace “64” with “62”; Replace
“20” with “19”.
(vity PDMS is fine as 1s.
(viii} PSis fine as is.
(ix) PVCH s fine as is.
22. p. 365, End of the first paragraph, Replace “(9.16)” with “(9.10)”,
23. p. 385, line 10: Delete “is” to read “this correction is 0.77”.
24. p. 388, footnote 7, Replace “ P/N, > (N/N.Y* ” with “(P/Ne)'* = (N/N)** 7
25. p. 407, Eq. 9.132 Replace exponent (2/3) of v/b’ with 2(15 v-8)/f3(3v-1)] to read

21508} [3(3v-1)]
v
» '

26. p. 407, Eq. 9.133 Replace exponent of b*/v with (24v+13)/[3(3v-1)] to read

3\ (240+13) /33 1)

27.p. 407, Eq. 9.134 Replace exponent of v/b® with (421-23)//3(3v-1)] to read

(42v—-23)/[3(3v—1)]

b

28. p. 408, Problem 9.15: Replace part (ii) with:

(i1} Derive the following relation for the overlap concentration of a wormlike chain
*

(Rmaxb)3/2 NAV
and determine the overlap concentration if the Kuhn length of DNA is 5 = 100 nm
(approximately 300 base pairs).
29. Additions to the Index:
p. 433: comb polymer statics 6, 300
p. 435: H-polymer statics 6, 63, 91
p. 436: micelle 7194, 200
p. 438: ring polymer statics 6, 63, 92, 133
p. 438 star polymer statics 6. 43, 63. 97 194 347




