3
b




t.b.a.

t.b.a.

t.b.a.

t.b.a.

t.b.a.

t.b.a.

t.b.a.?




t.b.a.
tolle bekannte Approximationen Example 1

Monte Carlo integration and importance sampling




t.b.a.
tolle bekannte Approximationen Example 1

Monte Carlo integration and importance sampling

<f>p(><):ff<X>ZEX>)'Q(X>dXN% i f(xn)p<xn>

X




t.b.a.
tolle bekannte Approximationen Example 2

Flat-histogram Monte Carlo

All points in the configurational space are equally probable, new states are

accepted with probability
1

paCC(x

g(U)




t.b.a.
tolle bekannte Approximationen Example 2

Flat-histogram Monte Carlo

All points in the configurational space are equally probable, new states are
accepted with probability

B e
acc g (U)
Wang-Landau-type Multicanonical-type
methods methods
Ing(U)=>Ing(U)+vy, Ing(U)>Ing(U)+InH(U)
Update on every step Update after very final step

o t0
yt=mln{y0,7}
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to bind approximations

g(U)=J3(E(x)-U)dx~C- > &(E(x)-U)g(E(x))

] ) x~q(E(x))
Multicanonical-type
methods
g(u)~c-g(u) 2. o(E(x)-U)
Ing(U)>Ing(U)+nH(U) LAl —
g g H(U)

Ing(U)~InC+Ing(U)+InH(U)




t.b.a.
to bind approximations

g(U)=J3(E(x)-U)dx~C- > &(E(x)-U)g(E(x))

Wang-Landau-type

Multicanonical-type methods
methods Ing(U)=Ing(U)+y,
Ing(U)>Ing(U)+InH(U)

g.(U)~ 2. g(E(x,),t)8(E(x,)-U)




t.b.a. t.b.a.?
to bind approximations. trio: better approximation?

How accurate is it?
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t.b.a. t.b.a.?

to bind approximations. trio: better approximation?
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t.b.a. t.b.a.?
to bind approximations. trio: better approximation?

How accurate is it?

2-10° - —e— SAMC ]
| —#— Importance Sampling '
MUCA

15-10% | i}
1-10% 1
L .. 1

- . 5

5-10° F | o ]

SRR (A
Ising HS LJ(0.1) LJ(1)




t.b.a.
to broaden applications




t.b.a.
to broaden applications




t.b.a.
to broaden applications Example 1

(ij ) d }\Zd




t.b.a.
to broaden applications

Example 1
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t.b.a.
to broaden applications

k(U)~C- 2, 8(K(x)-U)g(E
x)

K(x)=Ey(x)+a E,(
bead-bead bead-surface

(x))

Example 2

®
A0
O O

7SS S S S S

13 L) beads + L) wall




t.b.a.

to broaden applications Example 2
O — =02 > i O — w02
—— =05 —— SAMC 77 | — =05 —— MUCA
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t.b.a.

trial beyond accustomed

E:;; U (min (r, )|L)

_Odlng
PP="3v

1
pvz_§<rzj'F<rzj)>

K= U(min(r,)/I<L)
(1)




t.b.a.
trial beyond accustomed

TN
(1)
E=) U(min(r,)L) | - - - @ ----- K:<Z>: U (min(r,)|I<L)
(ij) ij
_Odlng
bP="3y

1
pvz_§<rzj'F<rzj)>




t.b.a.

trial beyond accustomed
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(i)




t.b.a.
trial beyond accustomed Pressure of 13 L) particles

T~ T g | T T T T

10 - e  Underlying SAMC
' Underlying MUCA

‘j K=, U(min(rl.j)|lz<L)
(ij)

1
pvz_§<rij‘F<rij)>

-39




t.b.a.
Take before abroad

* Optimal convergence rate for SAMC isto /Ny~ 1

* Importance sampling error depends not on the SAMC
parameters and have the same accuracy as MUCA or optimal
SAMC

* Sampling during a single run may be efficiently provided for
a series of system or potential parameters within a single
SAMC or MUCA simulation (running with other values of these
parameters).
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t.b.a.

to broaden applications Example 1

888 J. Chem. Phys., Vol. 118, No. 2, 8 January 2003 Mark P. Taylor

TABLE III. Density of states g&’ for square-well 6-mer chains with well diameter Ao and bond length L= o. The partition function for the related hard-sphere
6-mer chain is Z§*=0.257 93.

A k=0 k=1 k=2 k=3 k=4 k=5 k=6 k=17 k=8 k=9 k=10
1.10 0.196 15 0.05277 8.02x107% 9.19x107™ 8.11x107% 531x107% 256x107Y 7.37x10™% 0.0 0.0 0.0

1.15 0.16842 0.07009 0.01618 2.81x107% 3.79x107% 3.82x107% 2.87x107% 1.32x10°Y 0.0 0.0 0.0

1.20 0.142 80 0.08220 0.02565 6.01X107% 1.10X107% 1.51x107% 1.57x107% 1.05x10°% 7.0x10°"* 0.0 0.0

1.25 0.11936 0.08959 0.03551 0.01052 245% 1079 430x107% 582x107% 538x10°" 1.24x107% 0.0 0.0

1.30 0.098 13 0.09277 0.044 99 0.016 20 4.63x1079 997x107% 1.69x10™* 2.06x10™% . 0.0
132009026 0,093 00 0,048 55 001875 5761079 134>107% 246x10-% 332> 107 1,.85>10-% 7210715 %00

1.35 0.079 10 0.09233 0.05347 0.022 78 7751079 200107 4.13x10°% 644X 109 107" 9.2x102" 0.0

1.40 0.06229 0.088 80 0.060 44 0.029 87 0.011 86 3.50x 1077 8.89x 107 ™ 1.74x10°™ 4.73x 10" 3.49x10°% 0.0

1.43 0.05326 0.08546 0.06372 0.034 16 0.014 79 489x 107" 1.34x107% 298x107™ 1.33x107% 297x107Y 47x107 "
1.45 0.047 68 0.082 78 0.06552 0.036 95 0.016 90 593X107% 1.73%X107% 4.16X107% 254x107% 9.07x107%Y 1.7x10™ !
1.50 0.03524 0.074 76 0.068 60 0.043 51 0.022 62 9.15% 1079 3.06x107% 886x107™ 1.01x107* 7.34x107% 1.08%x10° %
1.60 0.016 65 0.05438 0.068 71 0.053 84 0.034 75 0.01823 7.65x107% 291x107" 6.98x10°™ 1.08x10°™ 4.58x10 %
1.80 1.30x10°% 0.01237 0.03952 0.058 41 0.055 81 0.042 20 0.02524 0.014 09 6.34x107% 2.13x10°% 507x10 ™
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