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ABSTRACT

A few years ago, we approached the problem of placing inserts (or “objects”) auto-
matically in a multiple-column format. Among the issues we encountered were enabling
users to place an object wherever they desired following a textual reference (the “place-it-
here” option); placing objects that spanned columns into a page while maintaining text
flow in a one-pass system; and creating a text-flow pattern that followed the style of the
physics journal Physical Review. We use a stack-like method of storing objects to create
solutions to these problems.

1. Introduction

In October 1986 we became intrigued by the problems caused when inserts or objects, such as figures
and equations, must be placed within a multiple-column TEX format. Such text/figures/equations
formats are common in documents we process at Los Alamos National Laboratory in our composition
section. Therefore, we felt we had to find a (hopefully simple) way to solve the figure-placement (or
insert-placement) problem within TgX. The goal of our first attempts was to place inserts at the top
and bottom of pages in a three-column report format.

We were able to complete the TgX coding required to solve this first problem in about forty hours
and produced the desired results. However, reports designed by various groups at Los Alamos required
different insert-placement rules — frequently ones that would not permit the simple top or bottom
insertion. At this point, therefore, our thoughts turned to the larger problem of placing inserts either
after a textual reference or down and to the right of a reference. Because of other work assignments,
we produced only design notes and sketches at first. In February 1989, however, we received a request
from the editors working on a journal at Los Alamos for TEX macros that would direct the placement
of inserts according to the style of the Physical Review in a two-column format. This gave us the
opportunity to work with insert-placement rules considerably more complex than our original problem.

2. Definition of the Problem

The Physical Review format requires that several basic rules be followed. These are:

1. Material must be easily included into multiple-column (in this case two-column) text.

2. The insert must always follow the textual reference to it, which means that, depending on its
position within the article, it could conceivably fall at the top of a page, at the bottom, or anywhere
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0 — the page number that is currently being processed
user specified — in which case the program will try to place the insert on the specified page
Note: this does not apply to “place-it-here”-type objects; see item 6 below.

4. \endmulcolinsert . Shows where the inserted object ends and places the object on the stack.

5. \balancetothispoint . This macro balances the material that TgX is going to put on the current
page between two columns and makes a top insert of the balanced material.

6. \refinsertadj=a dimension value . Use this macro to position a “place-it-here” object after its
reference. We found that, in some cases, an object is not placed correctly (for example, between the
word “Figure” and the number “1” with each on a separate line). This macro is a “fudge factor”
to ensure proper placement in such cases, and goes before the \beginmulcolinsert macros.

The above macros required a few additions to format articles according to the Physical Review
specifications. Notably, Physical Review uses reading flow indicators, or “reader bars,” to guide the
reader’s eye in the direction of text when the text flow is interrupted by a figure or equation that spans
two columns. We show an example of Physical Review page layout using these reader bars in Sec. 4,
examples 3 and 4. The additional macros supporting a Physical Review-style format are given below.

1. \phyrevtrue . This draws reading flow indicators when a \balancetothispoint macro is encoun-

tered. It draws | to indicate that the text above
the line is a section and draws | to indicate that
the text below the line is a section.

2. \phyrevfalse . This cancels the effect of \phyrevtrue .

3. \noclubtextlines{n}, where n is the number of lines of text (“club lines”) allowed to sit by
themselves in a column below an insert. At Los Alamos, we usually require five or more lines to
appear in such a position, so the \noclubtextlines argument would be 5.

4. \copy\upreadbarbox . This sequence of commands creates an upward-pointing reader bar at the
position specified in the text.

5. \copy\downreadbarbox . Likewise, this sequence of commands creates a downward-pointing reader
bar at the position specified in the text.

3.4 Design and Implementation Concerns

The coding for the macros listed in Section 3.3 required about 100 hours. Up to ten objects can be
stored on the stack at one time. Only versions of TgX that have their registers doubled can process
code using these macros; i.e., Sun and VAX systems.

Early in the design we realized that users may mistake features of these macros for bugs and that,
to avoid user confusion, we’d better document what the code does not do as well as what it does do.
For example, take the case of an object that is referenced in the right column but spans two columns.
This situation will process correctly only if there are no multiple-column-spanning objects already in
place that had been referenced in the left column. (This is a one-pass system, remember.) With this
macro package, the program will place the object referenced in the right column on the next page.

We divided the processing code so that it would be easy to introduce new coding and allow fanlt
(bug) detection. Some of the bugs we suspected were not bugs, but resulted from our inability to foresee
results. There were, as usual, a number of typos and “why did I do that?”-type problems. However,
there are still several elusive bugs that need to be found. For example, the following conditions
occurring together in a document cause some text to be dropped:

1. The first page of the document contains a \balancetothispoint, which creates an object contain-
ing text and graphics that is placed on the stack as a top object. The next object is an equation.

2. The second page of the document contains two top and two bottom objects. \noclubtextlines
is set to 5 to avoid club text at midpage.

3. The third page, like the first, contains a \balancetothispoint, creating an object containing text
and graphics that is placed on the stack as a top object, and an equation follows as the next object.
However, text is suddenly missing from the top of this page. We’ve worked around this situation
by placing the two top and two bottom objects from the second page within a full-page object, but
this fix seems clumsy.
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4. Examples

4.1 Example 1: A Simple Example

Fig. 1. This us cxuao-
bl of u top object that
sputss 2 coluanus

1. Introduction

‘The Proton Storage Ring (PSIU) at Low Alamou
as & high or pulse

comprewot to provide intense pulses of U MeV
protons for the Los Alamos Neutron Scattering
Center {LANSCE) spallation Neutron Source. The
neutron scattering community has ueen several pro-
posals for similar neutron sources based on com-
pressor ringy feed from a proton linac e.g., SNQ
from Jiilich, one from Moscow, JEP from Japan,
and (*Second Figure*)

1.1 Layout

‘The layout of PSR in relationship to other rele-
vant facilities at the LAMPT site is shown schemat-
jcally but not to seale in Fig. 1. An 200 MeV BR-
beam from the LAMDPT )inac is kicked into Line D
and transported through Line D and the Ring In-
Jection Line to a high-field stripper magnet where
it i convertad with 100% efficiency to H®. The H®
beam then enters the lattice of the ring through a
dipole and is stripped to H* beam with ~ Y2 efti-
ciency in & 200 g/cm? carbon foil. Up to 2500 turns

Fig. 3. This is st cxauapie of o "plove # here” o sefervuced dbject

LANSCE 1I from Loy Alamos. To date, only the
PSR has been d, hence the i

con be injected and accumulated dusing a single

with PSR should be helpful in assesing this sp-
proach to the design of advanced Deutron snurces.

1

Deam is notmally extracted in a single
turn shortly after the end of injection and trans-
ported to the LANSCE neutron production tarpet

% exl.tex

\vsize=50pc
\hsize=39pc
\input mulcol2
\input ex_macros
\parskip=0pt

\beginmulcol{2}{18.5pc}
A

This is a simple example of a page with two
inserted objects. The first is a top object
and is placed automatically at the top of the
page. The second is a “place it here” (or ref-
erenced) object that is placed about midway
on the page after its reference in the text.
(Note that the object is placed correctly after
its reference.) The reference point is flagged
by “(*Second Figure*)”. The first part of the
TEX code for this example is given below.

The first object’s coding was placed be-
fore the start of the text. By coding this
way, a compositor can group all the top and
bottom objects in a report together in one
place. Compositors like this feature because
they tend to think of object placement in
terms of “Fig. 1 at the top of page 5, Pic-
ture 3a at bottom of page 7,” etc. However,
because the number of objects that can be
placed on a stack at any one time is ten, a
report with more than ten inserts will require
more than one grouping of top and bottom
objects. Only the referenced objects must be
embedded within text.

% Set the vsize so macros know its value

% Set the hsize

% Load the mulcol/inserts macros
% Load the macros for the examples

% Begin multiple columns

% First figure, a top object

A

\beginmulcolinsert{t}{2}{1}{1}
\1figure{10pc}{30pc}{This an example of a top object that spans 2

columns}{}
\endmulcolinsert

\leftline{\bf I.~"INTRODUCTION}
The Proton Storage Ring (PSR) at Los Alamos functions as a high-current
accumulator or pulse compressor to provide intense pulses of 800 MeV

protons for the Los Alamos Neutron Scattering Center (LANSCE) spallation

Neutron Source.

The neutron scattering community has seen several

proposals for similar neutron sources based on compressor rings feed from a
proton linac e.g., SNQ from J\" ulich, one from Moscow, JHP from Japan, and
(*Second Figurex)
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A portion of the log for example 2
The insert starts in the left column
and only spans the left column
>> Placing bottom insert number 4
The insert starts in the right column
and spans only the right column
>> Removing insert 3, from stack
>> Removing insert 4, from stack
>> [Finished page 2]
€3]
>> Processing insert number 9, to be placed on page 3
>> Processing insert number 10, to be placed on page
>> Processing insert number 11, to be placed on page
>> Processing insert number 12, to be placed on page
>> Processing insert number 13, to be placed on page
>> Processing insert number 14, to be placed on page
>> Insert 9, and reference moving to page 4
>> Insert 10, and reference moving to page 4
>> Insert 11, and reference moving to page &
>> Insert 8, referenced in left column
and spans the right column
>> Placing referenced insert number 8

Dok w

Cverfull \vbox (0.38889pt too high) has occurred while \output is active
>> Removing insert 8, from stack

>> [Finished page 3]

[4]

>> Insert 11, will not fit in left column
Moving it to page 5, as a top insert and
leaving the reference on the current page
>> Placing top insert number 7

The insert starts in the right column
and spans only the right column

>> Placing top insert number 6

The insert starts in the left column
and only spans the left column

>> Placing top insert number 5

The insert starts in the left column

and spans the right column

>> Placing bottom insert number 12

The insert starts in the left column
and only spans the left column

>> Placing bottom insert number 13

The insert starts in the right column
and spans only the right column

>> Placing bottom insert number 14

The insert starts in the left column
>> Insexrt 9, referenced in left column
and spans the right column
>> Placing referenced insert number 9

4.3 Example 3: What’s Nice About the Fizzrev Shuffle.

This example illustrates the use of the macros to produce Physical Review-style documents and illus-
trates the advantage of using this style.
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The example is broken up into two sections. The first section represents the output without using
the Physical Review style; the second section shows the result of using this style. The example makes
up a “before-and-after” sequence.

Before

5.1.8 Delerminution of Peuk Posilion by
Lincaised Guussinn Fil

“Lhuw proreduse tratndusim e Goumi sy shisped
peak wle a hue aud then fils o Lue o We Lo
Forued peak. ‘Lhe alope sud wlercept of We fited
e are selaled Lo xp sud 0. Lhe backgrounsd v
Lisuuig uuder Wi peak w fiesl aubtravied s st

O EIOES

where

2] = i) . - 16)
A We Lackground coutwuuin w sublrarled by the
sbragli-lue proceduce laber abows 1 Sevbaw 5.3.3,
ke expremuon for 2y (x)] w miven Ly (¥i-17%)

Alwy, yelx) 1w Wie botal mounte s chasel 5 wid Le
sucauuge of U ollier paranselecs ase given 1 Sec-

~Uu

bRt PR G-17)
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sy e womewhst roples, Whe Bt can be pee
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valuew of Q{a). Whea al Jensl Gbour or live values of
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dimension register.

page 3.
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or 74 eneriy calibration ot for
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The points of reference of the objects (equa-
tions) being inserted are flagged with “(* eq.

*)” — for example, (*¥5-14*).

On the first page of the “before” example,
the equations flow correctly up until Eq. 5-14.
This equation did not appear after its refer-
ence because of its size; thus, it was moved
to the top of the next page.
is referenced in the right column and placed
two lines below its reference. This could have
been corrected by use of the \refinsertadj

Equation 5-17

Equation 5-19 was too

large to fit after its reference and thus was
moved to the top of the next page.
The only two-column-spanning equations
that were set correctly in the “before” exam-
ple are Egs. 5-22 and 5-24, which occur on

The rescke mwle w U previous seclnn
sbuut Ui st of Use s b2 be Sl sl bt
Leewha 1w 17/ values spply eyuidly well Lece. ‘L

quw\uh- hh pul cowsderable dewnuda un Use

Uy the ws fizuat decie

il gl ,,m...\..l by many 1l pruccsmens fun-
§2 88
84

fh - 23}

“xduy Sy
HE sem)iERE

25 s=22

it sn msde previsnou ace waufleient foe peclornr

ais rorse L quakeatic (it ou Jugh-precim duta,

5.1.10 Debermination of Peak Povition Using
Complex Spectend Fitling Codus

Larsge [t ruodes are userl Lo auuly 2o uluy]'\
apertrn willi overluppag peaks, ‘Ulie i)

Ui pretk wills funelions Wit bave s b
Torns, wills Lt fusr o adibed b dews
peuk wipe suure serurstely, Al ileralive woulumu
Jeatwpuares praredure 1 used to Gt the data, Tle
repteon] o Ve Gousmau comprouest of the filbn}

[C- ca)]}

peak m lakey s Wie prak pustion fue pusposes of
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% material in TeX’s memory
\beginmulcolinsert{r}{2}{1}{pg.no.} % r=right here, 2=spans two columns,
l=starts

% in 1st column, pg.no.=on this page #

the object % Equation, figure, table, text, or
combination
\endmulcolinsert % End of the object and single column mode

In addition to the objects discussed above, the fizzrev macro package formats a journal’s title
page, figure captions (including figures inserted with the psfig macro package), three levels of section
headings, and textual references and numbers for equations (using a placeholder instead of an equation
number). The line lengths of the title and running heads are both user-adjustable. See the listing below
for definitions of available macros in the fizzrev package.

Using the two-column macros from inside one’s own macros makes writing macros like \refrule
easier; neither the macro designer nor the user needs to worry about the details of getting out of

two-column mode to center the rule. The following coding was required to implement the reference
rule:

\def\refrule{ % Begin def
\phyrevfalse % Don’t draw reading flow indicators here
\beginmulcolinsert{r}{2}{1}{0} % r=the rule is an insert, 2=spanning
yA two columns, 1=starting in the
% left column, O=on current page
\vskip2pc % Leave some white space
\centerline{\vrule width16.5pc depthOpt height.5pt} % Center the line
\vskip1.5pc % Leave more white space
\endmulcolinsert % End of insert
\phyrevtrue % Set indicators back on
}

4.5 Fizzrev Macro Definitions

Following each definition, is an example of how to use the macro in a paper. See the Fizzrev Users
Guide for complete descriptions.!

\abstract{}: formats the abstract. The argument is the text of the abstract.
\abstract{This is an abstract.}

\affil{}: for the name of the author’s affiliation. The argument is the
name of the affiliation.
\affil{Los Alamos National Laboratory}

\authors{}: used when there is more than one author /affiliation pair.
\authors{Jane Doe}\affil{Sandia National Laboratory}

\autoauthorfalse or true: switch for user control of running author headline. It is set true
in the fizzrev package to enable automatic generation of a run-
ning author headline on even-numbered pages. \authauthor-
false will cause the macros to prompt the user for a running
author headline.

\autotitlefalse or true: switch for user control of running title headline. It is set true in
the fizzrev package to enable automatic generation of a running
title headline on odd-numbered pages. \autotitlefalse will
cause the macros to prompt the user for a running title headline.

1 Available from the authors.
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\beginmc{}{}:

\binsert{}{}{H}:

\bttp:

\einsert:

\endmc:

\eq:

\tig{ HH{H}:

\figcount:

\getheaderfooterinfo{}{}{}{}:

\it:
\itp:

\letter{}:
\ninepoint:

\page{}:
\phyrevfalse or true:

\postscriptfig{}{}{}:

\ptp:

\recvd{}:

abbreviation for the multi-column \beginmulcol macro.
\beginme{2}{20.5pc}

abbreviation for the multi-column \beginmulcolinsert macro.
\binsert{r}{2}{1}{2} “Place it right here, span 2 columns,
start in 1st column, and put the object on page 2.”

abbreviation for the multi-column
\balancetothispoint macro.

abbreviation for the multi-column \endmulcolinsert macro.
abbreviation for the multi-column \endmulcol macro.

used to reference an equation in the text and number it. ‘ ‘See
Equation \eq{\ga}. 4 + B = C \eqno(\qa).’’ \qa is just
a placeholder, the \eq macro will evaluate the placeholder to
the current number stored in the equation counter.

used to set the caption and leave space for the figure. Argument
1 is the height of the figure, argument 2 is the width of the figure,
argument 3 is the caption excluding a label (i.e., Fig. 1), and
argument 4 is a switch for a box outline (set to 1 for on, 0 for
off). \fig{20pc}{20.5pc}{This is a caption.}{1}

used to control the figure number. \figcount=3 to get a figure
labelled “Fig. 4”. ‘

provides the information for the header and the footer. Argu-
ment 1 is the volume number, argument 2 is the issue number,
argument 3 is the title, and argument 4 is the author’s name.
\getheaderfooterinfo{12}{35}{Title}{Author}

used for standard italics text. \it{emphasis}

used to set a journal titlepage and page parameters. See also
\ptp.

used for figures that are lettered, i.e., Fig. 1A. The argument is
the needed letter. \letter{a}

for text and math at nine point. Shouldn’t be needed but it is
available. {\ninepoint This text will be in 9-point.}

used instead of \pageno macro. The argument is the first page
of the journal or the paper. \page{1}

switch that controls the drawing of reading flow indicators, true
for on, false for off. Set to true in the fizzrev package.

for use with PSFIG macro package. Argument 1 is the height of
the figure, argument 2 is the width of the figure, argument 3 is
the figure caption, excluding a label (i.e., Fig. 1), and argument
4 is the name of the PostScript file. \postscriptfig{20pc}
{20.5pc}{This is a caption.}{figurel.ps}

for a paper’s title page. Will set up the \vsize and the headline

size for a paper.

argument is a date. The word “Received” and the opening
and closing parentheses are added by the macros and centered.
\recvd{3 March 1989}
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\refrule:

\rm:

\rauthorhsize:
\rtitlehsize:

\section{}:

\subsection{}:

\subsubsection{}:

\tenpoint:

\titlehsize:

centers a rule before the references, leaving white space before
and after the rule.

for times roman font. Ten .point default font for text.

the hsize for the running author headline. Defaults to 32 picas.
\rauthorhsize=28pc

the \hsize for the running title headline. Defaults to 27 picas.
\rtitlehsize=28pc

for a level one -heading. Argument is the heading, will be cen-
tered in bold and set in all caps automatically. Macro will leave
the appropriate vertical spacing. \section{This is a sec-
tion heading}

for a level-two heading. Argument is the heading, will be cen-
tered in bold. Macro will leave the appropriate vertical spacing.
User must type the argument using mixed case.
\subsection{This is a subsection heading}

for a level-three heading. Argument is the heading and it will
be centered in italics. Macro will leave the appropriate vertical
spacing. User must type the argument using mixed case.
\subsubsection{This is a subsubsection heading}

the default point size used for a paper. Shouldn’t be needed but
it is available.

the \hsize used for the title on the titlepage of the paper. De-
faults to 38 picas. \titlehsize=36pc

PHYSICAL REVIEW A
GENERAL PHYSICS

THIRD SERIES, VOLUME 3, NUMBER 1

N 16, 1998

‘Transport coefficients of hard-sphere mixtures; Theory and Monte
Carlo molecular-dynamics caiculations for an otopic mixtare

Joroes J, Erpoabeck.
L Adwmce Nasicaal
el 3 picach v

The o2 b been reermaged, deleind. 20 eind TR e o parmissica. The Serms! enpert
operties of aixteres s be Kauisted it 8 smmber of Weye, deprmding on e choies of sdviag forem

Sar Che tmmepoTt of heat amd matiar, withowt

e nditions., Hars we trvst

renopert
in mizteres besed ou (he driviag forees — T la 1" =ad ~3 T ia/t ) A L e gt 224 .
Creae-Kubo sxpressicns smd

Wu apecifis shacnical potmatiel, 10 clbtaia the
e —

waanpoct iz (e mio of 1, dnmer mio of 1.0, wt » vobwse of
3 Nmas slone-paaind volnase), ealsuluind by o Mol Cario, ol seulss
Qresa-Keto

Aynemios wethot twaed om the

hx_‘quumv»“pvdmd&ul-qﬁwy s lomgrtin bebavicr
Toarmal iffaiom,

-—-——tan—n-_n—-s-n..u.'—-

1y, Meacmal

e prodistions of mode-covpling thaory.

Rronpt (or vieeceity, e somtibetion of e Joug-ime il K the Wrespart sowTeica is fousd 10 be

Wo cbisia vainew, raiative & Haskog, of 1.016:50.007 for shear

@ormal coadwativity, 1:267:+0.026 for tamrmal

I INTRODUCTION

Ths Moaretical skady of B Wnceport propecties of wix-
turse Das had & skriking resergence i focent Yeam, ariming
»1 ioast is part from M seed 10 Gaduaiand O bebavior of

systcom. This inbons
Mni.—ll-h—-n-l-hl-m“yt‘-qn‘
Computor menilabions. O sim ia e prescol serics of pa-
Pors i 10 f0cve S waisitem Of theas dovolopmcats anle
nmpb-ﬂly_ld-(l)hm
Of analyes Geory and Be sxiat ko which
Wanaport processcs, and () W sxpiae e
Compter simmiatocs Wit reapect

il can dcacsbe

Shoar visaceity, 1.210:44.009 for
and 111730008 for sweml aifusion.
n..x., Baeory 1o amitrary syskess eXisi, viz S so-called
ModiBied Raskog Theory,

h.l-anoqw--v—tuyv—l.,-_m
Brost® 4 who smectved Certain ambiguities i

39 TBANSPORT CORFFICIENTS OF HARDSPHERE MIXTURES: THEORY 23

Ome con readily Oblan B0 inverme relations in A smiler
masaer:
Lab = Ly,
Lua = Liy 1 R mlis
[}
Luw = Lig 1 22 0alle 1 D2 pamntin.
s i
Simmilarty, e dowbbe-prime eot ia found © be,
Lo = Lay,
Lo~ ban D hile,
T
2Y T hatea 1 30 Thabilan
- T

Which can alo be readily inverted.

L=t

IL MICEOSCOPIC THRORY

The of tanaport
hased on Cream Kubo faacey. Unforbaminly, foe larasire
on o subject i unlrusworlly for (e mout part 80 that
Considecable Care most be axerciesd in tha e of so-called
slandard refermaces. For b peesoat purpaset, We rofor (o e
Sevelopawal by Cresa,”’ although soms min0s Comection i
ncedcd in Dhis Case aina. Beceues Oresn derived oxpreasions.
huwm-w—umm-m
forom, wwe shall forther

Fot (he Cane Of hard-GAK Of hasd-aphese mixtises, which will
Be cur principal comcans, R iatarachion potctal ia singviar,
oy [0 Mr2ew

hds ¢, omerwes, (53
Sar = Lou 1t O0/2

i whick o, i (v diametsr of spociet o (lu the discumeon
which follows, ws ahall apeak of @ Rard-sphers interacéon

yatemn i replicated iroughout upace throvgh
Ganatation by FL for all d-veciom J havieg integes compo-
nonte. Thas Gw tolal polential saergy of e syslem becomes
Gy =) T ¥y,

g

ey = g euteg 1 BLDY,

it

i Which (e prime ow O |, jeuoe denotes the Omimaion OF
e j — i teemm for P = [, s in Bg.(3).

Ia order 10 be wpecific in e face of poriodic bownd-
A1y conditions, we futher defias Bve pomtion 75 (1) 10 be the
intogral of (he velocity (i(f}, This definition is somclimen
calicd G "infinits Chockertoard” descriplion in which the
ﬁ(r)mmwnm|wumm s o

© e mai [

prime Eysims.
A Dynamical Systasm.

Wa Coomider & Suid Aysieca st G tompeastire |’ Gon
tmined in cubic votwme 1 = L3. The systom consiet of v

particies, V) having mass m), V., baving oM My, -, sad
A.-m....- N
m-wbmmhh—hmh

fupmv—u-w ARough ad Aoc methode for applying G

740

and axplained
Queatly being conupared! | 17 with tae Twaretical predichovs

S © 1999 The American Physical Society

Uiy -)_u N

’41"7' i

)

n which We Gea0w D spocied index of partcls | by s, And
- which 1y ~ |7;], To sisplify O aoletion, harwoves, for
e i, intoraction, we writs hersafter,

Sislrn) = w,, (i) [E9)

Sefinition wherstry
Nmmmh—‘-‘waﬂ 0 ceit.

B Grean-Kube Fermulee.
Groen” dorives the Oroes-Kuobo formalse for & it
Componet mixture. Thom Can be writlea in the umual form
of & sum of Kinekic, Crows, and potcneal term,
Ly = LKEY ) RO g0 e 7y
in which
20 - lieg ttim LA,

LpPuy - [d- PPN,

B3]

Wit A, 2 € {1, @), for wanaport coctliciont o  {ub, i, uu
the mutual EfMuson constant, the hermal diff.

2o Constant, the Swmmal Conduchvity, and e ahear viacin-
iy, reapeclively, Hors Uiss deaoies the Sermodynaasc. limt
Of Lacge sysieas aize knd o, (1) AN Sepe-Correlation fnctins
of W form,

:
ADI (4 i T AN - T DNy ny
Y- oadd ] "“l,(./ul -7, 20, [EH]

TUGboat, Volume 10 (1989), No. 4 — 1989 Conference Proceedings



26 JEROME ). RzrRNBECK

w—p-‘nay -a.-.n.,.n.,._,,.‘n 1t
Syvioass i

The goasenl form of M loag-te Wil for ksesport oo
wificient L, s

Pulty ~ kot~

h-p—s..--p—umna-nn-nl
B dostie-prime

2
Cismd i
PR Lot
o
Uk e i M Ty e
- which
n - %w.LT; | Ll/gu Ly,
- it -
7,_(::,; ,.L,,) urlju..)’, 10

-y

d Sl
dpe Fne Do) LY,

At feyd

)_: (o, Lo fedn,  pedT) | thy
. ) Ra(n | 0}/ o197

s

(18)

o
cpdny

(14)

e | (8
Tawtn |, )/pl7%

LTIV il

r
-yvuudl,.a)-d.-.ua.au._—-p-\ua.
cionte

8 TS OF HA
mmw—m-—ﬂy&—lm—

h_l-l_tn,'.bht—-h‘h.——hh

(&), - .L(_”L

na)ra,’

&), -5 (65

G )y T B \OMi ),
B, [L.. T I (5 X
BT T | mana )7-"' (Un.

Zpodime,

which can be readily svalusied.

Tidmeral
e
(aw

A Numwieal Remilis

O calonlutions imcisde e skoay of eyseem of L0,
500, 1372, and 4000 parkcies. Tho pacsmeters for sech of
calalatous given

dnu-pn—.nmh..-——---—d
as msmaireans Snsoport coslicients.

L MONTE CARLO, MOLECULAR
DYNAMICS CALCULATIONS

Ia flis section, we Gacoms fxe svatusion of e kacaport

ComfBcianin direcly from o Cuess-Kubo farmeales {0r & Gl

50 bimary meixis of hacd spherca (d = 1), each species hav-
species

appraismation) by sding & carst over as xymbol, o.§.,
Lo =Lu/LE. )

Thw Boakoy kacaport coofBcicats ace svalvaiod s ootlined
aoove, yielding

THRORY, b4
1a sisvilec fashion we deflns & reduced tizms relakive 16 B
san fres Sens,

t—tts, [£23)

Which We sstimale sumcscally froms B collision raw,

=

BVGY 1)

ia whick V. i fhe acmsber of Collisions DA & tmjeciory -
teadiag ® ko 1), The obearved values of 1, relative 0 e
Boltzmana sxpesasion, s givea in Tabls 1.

The tims-dopamdeat Mermal condockivity for e 5(1(-
paricie sysam is mowa m ¢ Mackon of o ia Fig. 1.
The arow i e Agure marks S Nme €, = L/c fequired
for an acoustic wave ¥ Wansvems e Sii(-particie sysicm.
affoch wars found 1o be

s wmiles 1 Gt showa by e
Sthot Wnneport Cosllicieats, sxcept al aarty hmes. (The fact
s, for hard wphores, W ‘Sme-depsadent Wansport Cosdll-
civat for certain are mon-zere M 7 — I

i Tabte 11 The least-squares Linws arc Alao aroww in Fig.
Agmeaant rumaine adaquate. Note Gt the oorokcal

To cstimate B complote Wansport cocificiont, we sdd
s modecaupling Jong-Sme Wil caatribution, smring at &
im0 {5, W e infimi-cysieos exiapolation for L, {fa )

betwosa

Sstical agresumal i view of the sgreesmal suggestsd by
By v 0o, — 352, sskinaate would appear i be jue
e aithough e EagAIIGe of tae AYBEUNG errOr Cannct
e estimanted by this aimple approach.

na.a.
Baskog vaiue, for & S(5() bisary hard-ephace sixmrs having
s o of (1.1 mad disamsber s of 1 () 4 & voiness of tares
Naas ciose peekiag, % & fanetion of tha Sme 1, relazive © the
Obaerved mem free Suss 1), Sor o Gi)(Fparieke eymren. The s
o ks e fecumts wave W vemel e for G syeman. The
wror bars repreent L ] sinadard devision siowt the mama.

IV. CONCLUSTONS

Wo sl hete What soeam 0 be B 90081 dmpOTtent con-
Clusions Gat can be dmwa from Bis work.

1. The teanaport covliicionts v mixtares can be dafined
ia & varioty of ways by virme of e facl st Ghe sepazatian
of the Beat coareat im0 & Swecumal and & difTomive part i oot
voique, eves Whea wehject 10 the Onasger conditions. Pram
s point of view of malecaler calculations, B

choice of Baxas snd foross, Wil driviag foces
of 4TITY e T (e /1), yialte Crera-Kobo expres-
ioms Which 6o not Mncrwhedge of e partial specillc.
uul,ﬁ-hu-,-_—a-..—lun,-n-l,np

z.run--—-nﬁ—-n—wu-u-u

JEROME J. ERFENBECK »

FI0. 2. Retused tmmport eowtTioiomn for  5lk 51} blaery

mixtars huving mowe rmio of (1.1 and dimeatnr
rwia of 11l, svaluetd & tme {; (ove Toble 1) of appeoni-
motety 1)) mema frea Uoant, 5 & Aometiin of M rosipwoeel of

cntfioimae see o~ iyt Far
Tharmel scmduetivity, (1] for Menmel Wffesm, 11 for muwmal
diffwica, smd 1) for akeat visacaity. The lisas sre n weighted
linuar ovsioruarse (4 fr v oot of duts. To #void sonfusicn,
he wevor e (L] emadend devintion) are mat shaws for il of
om ¥ — 4001 datex ovw Table | for e vainan,

Tong-tnes tails of ®e fme conrulsion - can be
awca froms Table I1. The vatecs of L.,(35¢.) sherw suite mod-

paramsier apace
Culations for ot Secuibes and for & aambue of Clher mam
ARA Giassoier 8608 Sw Bow in progrem.

ACKNOWLEDGMENT

Tha actuox ia gestefol o W. W. Wood of Carrolt Cob-
Ioge far cxtvomive dacuamicn of B Mixte peoblom sad for
meaking hin resais for She long-tew Mils availshie befors
poblication. s is aieo gratefol 0 J, M, Kiscaid of e State
Univemsity of New York st Stomy Beook, K. O. D, Cokea

E v my
i ——i—r,
L5, ””“”(m.d)*“v
5 _
L8 = s :l)l“vf’ o
A
L5 — nazaapa Ty E
oy
P . 1
L - w2,
39 TRANSFORT TS OF Hal

of Rocketeller Usivessity, and M. Lopex d¢ Haro of Insé-
oo de - Matariales, L Naciowal
Asiondems ds Mexico far sunarcus (iacansies snd for pro-
viding the evalustion of the Kaskog Wwanapari Goslficieas sd

THEORY 29
Gavie belp in modifying Mwes programa 10 yosld e dowired
form of tha cosfBcinia.

This work was suppaned by & Contract with tho U. 3. De-
pastmwnt of Ensegy, Office of Beax: Boargy Scicoces, Divi-
iom of Coomioal Yot

1. D. K. Baskog, Svenats Vetcnakapsslod, Hanot. 63, 4
(1922).

2. 3. Chapmas aad T. G. Cowling, The Marhemaricsl The.
ory of Nomuniform Gaser, Cambridge Univesity Fress,
Cambridgs, 1992, Second editiva.

3. H. van Meijerva sod M, B Emet, Paysca GE, 437
Qgrs).

4 H. van Beijeran and M. H Emat, Physica 70, 228
a9y,

3. M. K. Thar sod K. B. Gusbios, ). Qe Poys. 55,
268 (1971).

6. M. Lopex de Haro, B. O. D. Cobwa, and I M. Kincaid,
J. Chem Fuys. 78, 3746 (1923).

7. 5. M. Kincaid, M. Lopes Se Haro, aad K. O. D. Conea,

1. Ciwen. Pays. 75, 4309 (1983).

1. M. Kincaia, l. O, D. Coben, Ané M. Lopez $e Ham,

5. Chem Puys. 66, 937 (1987).

9. M. L. Alter aad T. B. Wainwright, Phys. Rev. Lou. 18,
988 (1967).

10. B. J. Abder sndl T. . Waimwright, Fuys- Rev. A 1, 18
Qo)

11. 3. L Eepeabeck sad W. W. Wood, Pays. Rav, A 3G,
1643 (1982).

12 3. 5. Kepeakeck aad W. W. Wood, Fhyn. Rev. A 33,
412 1983

13. 1. R Dorfasa aad E. O, D, Cobea, Fays. Rav. A G,
76 (1972).

14. J. K. Dodmas sad E. G. 1. Cobea, P2ys. Rav. A 12,
292 1979,

15, M. B Brmet, B. H. Hacge, aad J. M. J. vaa Lesawea,
Pays. Rev. A 4, 2035 (1971)

16. M. HL Neat, K. E. Haoge, a0d 1. M. J. vaa Lesawen,
4. st Pays. 15,7 (1976)

17. M. H. Emat, B H. Hasge, acd J. M. J. van Lescmma,
3. Stel. Paym. 15, 28 (1976).

TUGboat, Volume 10 (1989), No. 4 — 1989 Conference Proceedings

18, B. . Alder, D, M. Goas, a4 T. B, Wainwright, ). Chem.
Fayn 53, 3613 (1970).

19. T. R Kirkpatrick, Phyn. Rev. Lett. 53, 1735 (1984).

20. LM #e . Haffeaaca, aad H. vaa Beijaren,
Ty Rev. Lot m, 1715 (1988).

21. O. Jacuci aad I R. McDiowald, Phymica A 60, 607
Q).

22. C. Hohwisel acé U. Dedman, Mol. Poye 37, 95 (1979).

23. A. A. Cliffors sad B. Dickinson, Mol. Fhys. 34, §75
Qg

24. D. L. Joliy sas R. J. Bearman, Mal. Fhys. 41, 137
ey

25, M. Schoca and C. Honeisel, Mol. Phys. 52, 33 (1984),

26, M. Schose aad C. Hoheissl, Mol. FPhys. 52, 1029
0984,

27. R. Vogelang and C. Hobeinel, Pays. Rov. A 35, 3487
09).

28. D, MacGowaa and D. J. Bvaas, Pays. Rev. A 34,2133
Q1988).

29. 3. K. de Groot, Thermaodynamics of Irreversibie Pro-
ceancs, NortsHotland, Aswksrasms, 1951

30, W. W. Wond, Mode-Coupling Theory for the Long-

T_Tnhlumwcmumu-

G preparation).

5. K. de Oroot aad P. Mazae, Nonsquiltbrium Theamo-

dynamics, Nortw-Haolland, Amstcrdam, ) 962.

32. H. 3. Omea, ). Mol Pays. 2, 344 (1961).

33 Y. Fomsan, §. Chem Prys. 57, 2300 (1972).

340 and W. W. Wood, 1. Stai. Phys. 24,
433 (1981,
33, 3. M. Kincaid, (private commnication).

36. 2. M. Kiacaid and J. J. Bepabeck, The Murual Diffu:
rion Consmnt of Binary Luowopic Hard-Sphere Mixtr
Molacular Dynemics Calcularions using ths Green-Kubo
andt Sready S Mewods, 1986,

741



Ot QO N

6

. What Next?

. We need to simplify the TEX code for these macros and make it smaller. It would be nice if PCs
and Macintoshes could use it.

. We want to start processing flowing text as objects.

. There is a need for one- and two-column footnotes.

. Document the code.

. Port the “place it here” code to three columns so it could be used for other formats.

. A Comment on the Future of TEX

TEX must be enhanced with multiple-column formatting, object-placement options, and other related
commands if it is to remain viable in the years ahead. WYSIWYG systems (such as Interleaf and
Frame) that combine WYSIWYG with batch formatting in an effort to allow users to use tags for
Standard Generalized Markup Language (SGML), will be tough competition for TEX as it now stands.
In addition to these features, math formatting will soon be offered by Frame.

With content tagging (SGML) soon to be a way of life for most of us as we enter the age of

knowledge information processing, a good batch formatting system in the public domain would be of
great value. We would like that system to be TEX. We have a lot of TEX experience to draw upon.
However, the program can’t perform the tasks its competitors are beginning to be able to address.

1.

2.

O Ok w0

7

Some of the other enhancments we would like to see include:

An input file that could be buffered so that processing could be done on the contents of the buffer.
A command such as \inputbuffersize2000 would establish the size of the buffer in bytes.

The ability to do string searches on the contents of the buffer and process the buffer up to the
point a string match was found. It would also be useful if string searches could be done on
the contents of any box and the match point returned. Commands such as \vsplit\mybox to
\findstring{string arg}would then be possible.

The ability to write the contents of the unprocessed buffer to another file.

The ability to write contents of any box or delineated string to an ASCII file.

The ability to create multiple dvi output files. ‘

The ability to assign a variable as a real, as well as a dimension or count register. Full floating-point
arithmetic would be available on these variables.
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