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%] 1. Relative degree of determinism in various molecular sim-
ulation methods.

& & gioh 2y A J1ES Be WY
#7 (calibration) gt 24 A7t 3t B

2 {#FE F Uth o|9dE iR A 2F
"3“*]7] <t A MCelA ¢} 22 &7
A9} AL AYEH 5L FAld Edsle FHAE
U & o] &3 AlEdo| A (&€ &9, Brownian Dy-
namics)©] Ut} o]& TiUd AlEHOIAEL YAES
ey AMREE WEA 544 wEr 38 13 2ol
Felslojzict

o, alo

Jlﬂ'l
o,
. &
Z
o]

3. SHEZ 7Y

2HZ2(MC) AEHolAL A2t AA ] ¢
Ty AEEEHAAN FAAR LS AT 4
) von Neumann, Ulam, Metropolisoll 2]3jA] A
Hom IPHUT)! BT o|EL Ao AL
B oA e (random number)E 3Fs] @ol Al&-s}
71 o] Bz Roz, MDeo= el 4314 &8
2l Mg Fsto] Al2¥le configurationg WY A7)

MC AlEdgo]de okl i AMEHe dukd
o A8
AAE FAE canonical YAE A|AElA] A1z}

+= A#+ configurational property:= them 7o
o8 Fojxith

O,
ﬂN_“
r{o
»
Mo
l"lO K
of
R
a8
)
2
o2
o
A
ol
=Y
9
#
o I
§
ook o e o

[ ool -80G1 7, V1A ) diry
(A)= (1)

[ f w8007, )

A7)A B=1/kgTolL, ri= 7 YR YAE vhehy
9, Uz Alzjle] & duyxld sigdsich 4 (1)g 3
A AdEHE A& Brbssls, MC AlEdlo]ddAe
A (D)3 2L GAE Fae T3] st 2 Alag
9] configurationg F-2Z92 PAJA| 7\ zZtzie] s
AqHE A9 F5& A ]45‘}‘:‘4 A4 "ot MCH &
F o FAAo= golry] el thed e dxg

=]
z

HES T3 B2an

257



x2
F= f F(x) dx @)
xl
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Coil diameter

~100 A
Persistence length Bond length
~10A -1A

78l 3. Length scales characterizing the structure of a long poly-
mer coil (polyethylene is used as an example).
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X < A %
potential H H H H
t g+
‘AU : AU

t \ , N
.180°-120°.60° 0  60° 120° 180° ®
(b)

2% 4. (a) Schematic model of a piece of the polyethylene
chain, indicating the definition of bond angle # and torsional
angle ¢ (b) Qualitative sketch of the torsional potential for
alkane chains, indicating the three energetically preferred states,
gauche-(g™), trans (#), gauche+ (¢"). The minimum of the trans
configuration is deeper by an amount 4U.
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78l 5. Levels of structural approximation in the representation
of a polymer chain,

Coz 2%A Rtk oo wiEggs sz B
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38| 6. Off-lattice models for polymer chains. In the freely jint-
ed chain (a) rigid links of length / are jointed at beads marked by
dots and may there have arbitrary angles with each other. For
the simulation of melts, the freely jointed chain is often supple-
mented by a Lennard-Jones-type potential (d) between any pair
of beads. An alternative model is the pearl necklace model (b),
where the beads are at the center of hard spheres of diamete %,
which must not intersect each other. Still another alternative is
the bead-spring model (c).
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% 7. Various examples of dynamic Monte Carlo algorithms for
lattice models of polymers. (a) Generalized Verdies-Stockmayer
algorithm on the simple cubic lattice, (b) slithering-snake
(reptation) algorithm, (c) pivot algorithm, (d) bond fluctuation al-
gorithm on the cubic lattice.
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