10. Systems of interacting
particles

canonical partition function

distribution functions

pair correlation functions

the assumption of pair potentials

the Lennard-Jones fluid

ensemble averages of dynamical
variables and molecular
properties

more on intermolecular potentials

phase transformations
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SYSTEMS OF INTERACTIVE PHETICLES
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e Within a cavity, where do the molecules spend most
of their fime: like a snowball in the middle of the
cavity? or like a thin film along the inside walls?
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Xe—Xe distances in the minimum
energy configurations of Xe_
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Minimum energy site separations less than 13 A.

Separation/k | No. of sites at | same/different
this distance ' cavity
64 4 same
6-6 4 different
Q-1 1 same
Q.2 2 different
107 4 different
11-1 4 different
125 8 different
128 4 different
4.0
3.5
3.0
2.5
o
~2.0
1.5
1.0
0.5
2 4 6 8 10 12
r/}

Figure 4.19 The pair distribution function, g{r)., feor xenon at

144 ¥ and an average occupancy of N =1 (27 atoms in 27 unit
cells).
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Figure 4.19 The pair distribution function, g{r)., for xenon at Figure 4.21 The pair distribution function, o(r). for xenon at
IQ?IK)and an average occupancy of N = 1 {27 atoms in 27 unit : 144 K-and an occupancyh of N = 55. C '
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Figure 4.20 The pair distribution function, g{r}, for xenon at

Figure 4.22 The pair distribution function, g{r)., for xenon at
144 K and an occupancy of N = 40.

144 K and an occupancy of N = 70.
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Fig. §. Structure factors. S(k). for scallering neutrons and x-rays from liquid acetonitrile. The
circles represent experimental points. The solid lines are the predictions of the RISM theory,
using the hard core model drawn at the upper right (atoms 1. 2, and 3 are hydrogens: atoms 4
and $ are carbons: and atom 6 is nitrogen). The dashed line shows the scattering cross section
- associated with only single independent molecules as opposed to the full liquid intermolecular
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C Pair distribution function bin width (f
PBWDTH = SIZE/2.0DO/DFLOAT(N1D) r

C Y2222 2222 32222222 2 2 2 2

C

C Make a 1d histogram of the pair distribution functions
IF (MOD(NSUM,NPAIRSUB).EQ.0) THEN
NPAIRTOT = NPAIRTOT +

1
O 70 I= - . 4
bo 71 3-%3‘?@‘ wmbtr 0] pbes ok thao ime
RX(J) = X(I) =X(J)

RY(J) = Y(I) - Y (J)

RZ(J) = Z(I) - Z(J) .

RX(J) = RX(J) - SIZE*ANINT(RX(J)/SIZE) Minimmm

RY(J) = RY(J) - SIZE*ANINT(RY(J)/SIZE) b

RZ(J) = RZ(J) - SIZE*ANINT(RZ(J)/SIZE) :

RR(J) = RX(J)**2 + RY(J)**2 + RZ(J)**2 Lonvenhion
R(J) = SQRT(RR(J))

71 CONTINUE
DO 72 J = I+1, NMOLE
NBIN = INT(R(J)/PBWDTH) + 1
IF (NBIN.LE.N1D) NPAIRCC(NBIN) = NPAIRCC(NBIN) + 2
72 CONTINUE ar
70 CONTINUE A~
END IF [

( |
Riowee Rufr€R
r r+ r

" WRITE(13,’(//1X,A)’) ’'PAIR DISTRIBUTION FUNCTION'’
* WRITE(13,’(1X,A)’) ' R G(R)'

PI = 3.1415926D0

RHO = DENSUM/DFLOAT (NSUM)

CONST = 4.0DO*PI*RHO/3.0DO

XPAIRTOT = FLOAT (NPAIRTOT)

YMAX = 0.0

DO 111 I=1,N1D \)’VW q;,ﬂ
RLOWER = DFLOAT (I-1)*PBWDTH W
RUPPER = RLOWER + PBWDTH e Al
XNIDEAL = CONST*(RUPPER**3 - RLOWER**3)
R(I)= RLOWER + PBWDTH/2.0
G(I) = FLOAT (NPAIRCC(I))/XPAIRTOT/ /xNIDm
IF (G(I).GT.YMAX) YMAX = G(I)

111 CONTINUE %
XMAX = SIZE/2.0 (N2

YMAX = YMAX + YMAX/20.0 L
WRITE (12,%*) XMAX, YMAX ~ AVErAds numbin ’3
WRITE (12,*)N1D o
DO 52 I=1,N1D ‘ o
WRITE (12,*) R(I),G(I) par S{vudlahiow box
52 CONTINUE - ™ e
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