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A general description of the computer programs
included in this report has been included in the author's
Sho thesis (University of Aston, 1979). The purpose of this
report is to provide detailed instructions to jtlustrate
the data preparation with some sample input files, and to
provide program listings.
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Certain types of input are recuired for more than one
orogram. Therefore to minimise confusion the formats of
these card inputs have been standardised.

€13 Cteli Lard
Format: 10X, 110,510 o0
Purpose: To input cell parameters.

Input Variables:

NCELL The type of Llattice is distinguished
according te the values of NCELL:
Orthorhombic, tetragonal or cubic
Monoclinic, trigonal or hexagonal
Friclinic

A8 =C The unit cell translations in hAngstrom
Units
AF,ET,GHM The angles Alpha, Zeta and Gammma in

degrees







(Z2) Symmetry
Format:

Purpose:

cards
GET0.B 7X,. 311

To input space group symmetry operations. The
symmetry operations allowed are sufficient to
handle triclinic, monoclinic and orthorhombic
and tetragonal space groups. The equations of
transformation have been given in the
author®s thesis (p43) where the meanings of
the input variables are given.,

Input Variables:

R1,R2 ,.R3 The diagonal elements of the rotation
matrix

T, T2:13 The translation vector

1,4d.K Integers permuting X,Y and Z. Where

these columns are Left blank, no
permutation is carried out (I=1,J=2 and
K=3) .

(3) Phusis Card

Format:

Purpose:

1513 ,26X,F9 <8

To input the orientation ana step values for
the Fourier transform calculation. These
parameters are input into the contouring and
peak search programs in the same manner as
for the Fourier transform calculation.

Input Variables:

NCALC

NO

NS

Value of NCALC determines the type of
calculation:

0. Ordinary FfFourier

1. Difference Fourier

2. Sharpened Patterson

2. E=map

Sorting integer. Qrientation of the
Fourier transform (sections, columns and
rows) is determined according to the
values of NO:

T« Seec:Z Lok ¥ Row X%
2e Sec ¥ Col 7 Row X
Z2s Sec Z Lot X Row ¥
§o Sec Y Lol X Row 7
Je Sec X Col I Row Y
6. Sec X Col Y Row Z

Centrosymmetric: O. YES, 1. NO



K2ZM Maximum index (rows)

K2M Maximum index (columns)

K314 Maximum index (sections)

M1I_ M1F Row Limits (120ths)

M2I,M2F Column Llimits (12Cths)

M3I M3F Section Limits (120ths)

1D Row step (12Cths)

m20 Column step (120ths)

M3D Section step (120ths)

WKON Set scale for density so thé the maximum
is WKON

Note: The values of NCALC, K1M,K2M, K3M and

WKOM are not required for the programs
in this report.
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3AKSUB is a program for the reduction of four-circle
diffractometer data. For details of the calculations
carried out by this program, see the author's thesis
(pp 33-41).
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The program may be run with use of the macro ESAKEX.
There are three compulsory parameters (which must be
specified in the order stated):

1. Instruction File Name
2. Reflexion Data File Name
3. Card Punch Qutput File Name

The structure factors and standard deviations are written
to the Card Punch Qutput File. Because of infreaquency of
use, a3 binary version of this program has not been saved.
The program must be recompiled with each run. (ore
requirement: 40K.

———— o ——— ——————

The program has been implemented only on the ICL 1904S
computer. The following non-standard Fortran features have
teen 1i1ncluded:

1. Hollerith fields enclosed in quotation marks

2. Free=format data input

The current version of this program is SAKSUS3.
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(1) Qutput Control Card
Format: 10x,2110

Purpose: To control writing or suppression of output
from the program.

Input Variables:

IW1 Qutput of raw intensity data on the line
printer:
0. Suppress
T« BEiNt

IW2 Cutput of background and Lp=corrected

intensities:
0. Suppress
1. Print

(2) Wavelength Card
Format: 10X,F10.0

Purpose: To input wavelength of radiation used.

Input Variables:

WLAM Wavelength in Angstrom Units

(%) Cell Card
Format : 10X ,110,6F10.0
Purpese: To input unit cell parameters.
Input Variables:
See Standard Formats.
(4) Check ceflexion Card
Format: 0% L2110

Purpose: Input of one integer used to identify check
reflexions in the Data File.



Input Variables:

JCHECK Check reflexion identifier.

(3) Paralysis Time Card

Format:

Purpose:

10X ,F10.0

To input the paralysis time of the counter.,
For scintillation counters a zero paralysis
time may be used.

Input Variables:

PARTIM

Paralysis time in seconds

(4) Count Time Card

Format :

Purpose:

Input Var
PKTIM

BG1TIM

BG2TIM

10x,3F10.C

To input counting times for the peak and low
and high-angle backgrounds.

iables:
Peak counting time in seconds

Low—anale background counting time in
seconds

High-angle background counting time in
seconds

(7) Intensity Fluctuation Card

Format:

Purpose:

10x,110,F10.0

To input variation in intensity for the
purpose of calculating standard deviations.
Three options are allowed:

1. Intensity variation calculated from the
counting statistics (see W.E.Hunt, PhbD
Thesis, pp38-=40).

2. Intensity variation supplied by the user.
3. Intensity variation supplied by the user

to be used where the variation calculated by
the program is negative.

Input Variables:

JOVER

VFPO

Calculation option number (see above)

Fractional intensity variation

i v~
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(2) Statisitics Uutput Card
Format: 10X ,22,17F4 .0
Purpose: The number of reflexions meeting the criteria
B>X where R is the ratio of the structure
factor to its standard deviation and X 1is
input by the user.
Input Variables:

NSRAN The numober of values of X to be input

SRANCI) The values of X

- ——— —— T —————

(1) Reflexion Cards
Format: 313,12,16,18,16

Purpose: Input of raw counting statistics for each
reflexion.

Input Variables:
IH KoL preflexion indices hkl

Note: The file is terminated with a reflexion
with IH>%%&.

ICHECK Reflexion identifier. One value of
ICHECK must be reserved to identify
check reflexions.

NB1 Background count (low angle)

NFK Peak count

N22 RBackground count (high angle)



83K 5U5: MACRO LISTING AND SAM2LE INSTAUCTION FILE - P 1

MAC R0 LISTING:

CE !
ey ¥a, i

UAFCRTRAN PR0G 3AKSU33,QWNPD ,*CRO X3,%CR2

#MT (8 ,#CP0 XC

SAMPLE INSTRUCTION FILE:

WRITE CONT
WAV ELZNGTH
CELL CARD
CHECKIDENT
FARALYSIS

COUNT TIME
JOV ER=VFPO
STD RAMGES

0 1
1.5614

2 15.023 20.0802
T

43.0 §.00
. 1 0.03
50.5 1.0 2.8 3.0 5.0

6,00

1, #C31

7450

$0.000

%A, LINES 9999,-

70.350

9C.J00



Description

_—_———— -

MOLJOM is a program for the calculation of various
geometrical parameters (bond distances, anagles and fitted
planes) . Coordinates input may be either atomic positions
resulting from a structure analysis or peak positions
resulting from a search. The program is further described
in the author's thesis (pp2%=41).

Programming _Notes

The program has been implemented only on the ICL 1904S
computer. The following non-standarc Fortran features have
been included:

1. Hollerith fields enclosed in gquotation marks
2. Free-format data input
The current version of this program is NEWJOM. The program

calls subroutines from the author®s library ELIBZ2. The core
requirement is 20K.
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The program may be run with use of the macro EJOMEX.
This macro has two parameters, which must be specified in
the order stated, and three optional parameters, which may
te specified in any order

Compulsory Parameters:
1« Instruction File Name
2. Atomic Coordinates File Name

Optional Parameters:

BH ~ record of the time and parameters are
stored in the file ERECQORD.
EMON The lLlineprinter output is sent to the file

CELLMCNITOR.
HCOmP The main program is recompiled.



#C?

HLSQPL

tard punch output file: up to two files may
be specified. The name of the card punch
output file follows this parameter. Where two
card punch output files are required, the
parameter must be specified twice.

The data is submitted to the Gottingen Least
Squares 2rogram for the calculation of Least-
squares planes through the planes defined on
Cards (4) of the Instruction File.

(1) Control Card

Format:

Purpose:

10X ,915

To input parameters to direct the overall
running of the program by specifying: (a) the
tyoe of calculation to be carried out,

(t) the production or suppression of output,
(c) the form in which data in the Atomic
Coordinates File is to be read.

Input Variables:

NATOMS

NSYMM

ISHOW

The number of atomic positions to be
read from the Atomic Coordinates File.
Current dimensioning restricts NATOMS to
values no greater than 100.

Note: Some MOLJOM calculations can be
carried out on fractional cocordinates
from a peak search (see PEAKS). In this
case the value of NATOMS should be set
to the maximum number of peaks to be
used in the calculation.

The number of symmetry cards to follow.
(For a2 note on the method of handling
symmetry within this program see the
author*s thesis, p 43. Current
dimensioning restricts NSYMM to values
no greater than 16.

Atomic coordinates may be entered either
as fractional coordinates or as
Cartesian coordinates in Angstrom Units
according to the value of MODE:

Q0. Fractional coordinates

1. Cartesian coordinates

This parameter controls the printing of
atomic coorainates in the Llineprinter
and the output of certain data to a card



IQUIT

ICONN

ICMIN

10

punch file., Values:

0. No atomic coordinates to be printed
1. Cartesian coordinates to be printed
2. Fractional and cartesian coordinates
to be printed

3. OQutput of fractional coordinates to a
file in a format 2F10.5

4. Output of cartesian coordinates in a
form suitable for input to the version
of CNDPQO/2 maintained by the Pharmacy
group at U.M.R.{.C.

5. Qutput of bond distances and angles
to card-image files in a format suitable
for publication. Parameters ICMIN and
IBOND should be set to 2 and 1
respectively.

Stomic coordinates may be input either
in the format reauired for the Qak Ridge
least-squares program (ORFLS) or in the
form of free-formatted input. Details of
the formats are inlcluded in the
description of the Atomic Coordinates
File. Values:

O. Coordinates input in Q2ak Ridge Format
1. Coordinates input in Free Format

2. Coordinates are input in Free Format
and output to a card image file in Qak
Ridge Format. In this case atomic
species and occupancy factors are set to
unity and temperature factors to zero.

A non-zero value of IQUIT will stop
execution of the program before
coordinates have been converted to
cartesian form and no cards will be read
after the Cell Card. Execution is
required to continue beyond this point
only when explicitly-stated bonds are to
be calculatecd.

A non-zero value of ICONN will cause all
interatomic distances to be calculated.
Symmetry operations are not considered.

A non—-zero value of ICMIN will initiate
calcultation of interatomic distances
with symmetry operations taken into
consideration according to the value of
ICMIN:

C. No calculation

1. The minimum distance between each
atomic position and the same position
operated upon by a non-identity symmetry
operation is calculated.



IBOND

(z) 8ond Card

Format:

Notez

Purpose:

11

2. The minimum distance Rij between two
atoms is calcultated, allowing for all
poss ible symmetry operations. For
calculations of the type Rii the
jdentity operation is not allowed.

3. Action as for ICMIN=Z above except
that the identity operation is not
allowed for the calculation of any Rije

Nonzero valuess of IEOND dcause the
calculation of interatomic distances to
be output in the form of bond lengths
and angles, where the minimum and
maximum values of the bond distances and
angles are specified on the next card.
This facility is normally used in
conjunction with the symmetry-minimised
distances (ICMIN=2). Note: only the
minimum distances Rij are used in the
calculation. The calculation does not,
therefore, encompass all contacts of
distance less than 3MAX.

10x ,4F10.0

This card must not be included unless ISOND
is nonzero.

Te input maximum ang minimum bond distances
and angles.

Input variables:

3MIN

BMAX

PHIMIN

PHIMAX

() Symmetry Cards

Format:

Purpose:

Mminimum bond lLength in Angstrom Units
maximum bond length in Angstrom Units
vinimum bond angle in degrees

maximum bond angle in degrees

6F10.0,7Xx,311

To input space group symmetry operations.

Input Variables:

(4) Cell Card

See Standard Formats.



Format:

Purpose:
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10x,110,6F10.0

To input cell dimens ions .

Input Variables:

See Standard Fermats.

(5) NMlines Card

Format:

Purposez:

10x,3110

To input the number of Lines of atoms for
which bond angles, torsion angles,etc. are to
be calculated. Provision is also made for the
cartesian ccordinate systenm to be rotated soO
that the z=axis 1is perpendicular or parallel
to a given plane. :

Input Variables:

NLINES

NROT

IROTOP

The number of Lines of atoms or planes
for which calculations are to be carried
out

The number of rotation calculations

A parameter for determining the output
medium for the rotated cartesian
coordinates . At present only card-image
output is allowed (IROTCP=4).

(5) Lines Cargs

Format:

Purpose:

5% ,311,3612

To input parameters for the calculation of
bond distances, bond angles and torsion
angles along a line of atoms. The atoms are
referred to by number in the order in which
they appear in the Atoms File. Provision 1s
also allowed for the atom {ist to be
considered a closed ring with the last atom
bonded to the first, in which case the
equation of a plane fitted to the atomic
positions will also ©De calculated. Provision
is made for the calculation of hydrogen
positions according to either trigonal or
tetrahedral geometry. For ring calculations,
provision is maage for the catculation of the
angle hetween the normal to the plane and any
interatomic vector (bond=-plane calculations).

Input Variables:



(7>

(3)

IHYDRO

ITOR

NATOM

LINECI)

Exit Card

Bond—-plane calculations are carried out
according to the value of IEXIT:

0. No calculation

1. 3ond plane calculations. The bonds to
be included in the calculation are
defined on the Exit Cara.

The positions of hydrogen atoms bonded
to ring atoms are calculatea according
to the value of IHYDRO:

0. No calculation

1. Calculation assumes trigonal
hybridisation

2. Calculation assumes tetrahedral
hybridisation

Torsion angles and ring plane parameters
are calculated according to the value of
ITCR:

C. No calculation

2. The atoms are assumed to form a ring:
torsion angles and the equation of a
fitted plane are to be calculatea.

The number of atoms jto be specified as
forming the line or ring.

The numbers (in order of input) of the
atoms forming the Line or ring

Format: 8X ,3612

Note: This

card must not be included in IEXIT=0

Purpose: To input parameters for bond-plane .
calculations.

Input Variables:

NEXIT

LINEC(I)

Xotation Card

An intecer equal to twice the number of
bonds for which calculations are
regquired.

The numbers (in order of input) of atoms
forming the bonds: these numbers will be
interoreted in pairs.

Format: &X ,612

Mote: The number of Rotation Cards is egual to NROT
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on Card (S)

Purpose: To indicate the orientation of the cartesian
coordinates with respect to the given plane.

Input Variables:

IROTYP Orientation of the coordinates is
determined by the value of IROQOTYP:
0. z-axis perpendicular to the plane
1. z=axis parallel to the plane

IROT The number of the plane in order input
on Cards(4) with respect to which the
calculation is to be made

oL Two atoms which determine the
orientation of the axial system
according to the following scheme:
Where N 1s a vector perpendicular to the
plane and Rkl is a vector between the
two atoms specified, then the axes of
the coordinate system are unit vectors
in the following directions:

1) N
)
(3

L

X Rk
X (N X 2kL)

1IZ|1=Z

Atomic Coordinates File (ORFLS Format)

_ e = —— e

(1) Scale Factor Card

Format F9 .6

Purpose: To input scale factor or scale factors to
ORFLS .

Note: The parameter on this card is not used by
MCLJOM. The card may, therefore, be lLeft
blank.

Input Variables:

SCALE Overall scale factor

(2) Temperature Factor Card
Format : FY 6

Purpose: To input an overall temperature factor to
ORFLS .



Note:

—
A

The parameter on this card is not used by
MOLJOM. The card may, therefore, be left
blank.

(3) Atomic Coordinates Cards

Format:

Note:

Purpose:

ARG LFD .0,9%X,5FF 64

(1) There are two cards, the second of which
is not read.

(2) The number ot pairs of cards is equal to
NATOMS input on Card (1) of the Instruction
File.

(3) Parameters read by ORFLS but not read by
MCLJOM or KONTUR are not included in- this
description.

To input atomic coordinates.

Input Variables:

NAME

ATOMID

Atom name

A real whole number to identify the
atomic species. This parameter is read
by KONTUR but not by MOLJOM.

Atomic fractional coordinates

(1) Atomic Coordinate Cards

Format:

A4 ,3F0.0

Mote: The number of Atomic Coordinates Cards i1s equal

Purpose:

to NATOMS dinput on Card (1) of the
Instruction File.

To input the atomic fractional
coordinates.

Input Variables:

NAME

X Y2

Atom name

Atomic coordinates

———— - ——— ———



MOLJOM: MACRO LISTING ANO SAMPLE INSTHUCTION FILES - P 1

MACAQ LISTING: GEZJOMEX

IF A83(#4),63 9g&

EFECOIDEK ESJOMEX %A, %8 ,%C, %D, %E, XF, %G, %H

3251

LF %A, FR O,LI 20

IF A35(¥L3G@PL),GO 9E62

IN ZTEM®,T72772

if

£

(TC£32NDE,P1) CELINESE

2722

ED XA, KAC#+1) ETEMP

UAF ONTNAN LOAD ELSIPL3N,»TR1 %A,#CRO X3,EXIT

ER ITIeP

ER %A

G0 JEl

§241

I7 ABS(#CP),60 981

SP W, (,*CPO Z(ACP))

3 ET7

3E1

IF PRE(¥PUB) ,5P W,(,+CPQ ETENMPI)

IF PRECEPUB) ,DP U,20ND-ANGLES STO2aED IN FILE ETEMAT

327

IF B5(8L?), GO JE2

5P V,(,*LP1 %Z(ALP))

Je2

IF -335(#PU3),60 FF3

52 W, (,*LP1 STEMPI)

DR L,

DF 3, *x*YQUR LINEPRINTER OUTAUT IS I FILE ETEMP3

oR

IF3

SP U, (x2(4CP))

IF STACEWI=0) 60 3F1

SP U, (,*CP1 Z2(ACP))

81

1F ABS(4PUS),a0 9F2

IF ABS(FPUSFILE) .60 SF11

In ETENP,T?227

T.17,1£1 a

IZ3080 CARD O
1.20 g.0

o
“r

3 1 1 o 2 16,7.2,T1
.300 1400 100 .00 140 .00
g 1.C0 0.c0 .00 0.08

XALH1),ETENP
up

STA(XU)=() G0 FF3

AR I TR LR L i TR
TR TR - B R i ]

o

o
"
n

383

SP U, (,*CP1 ZTEMPR)

5P C,3JND DISTANCES WAVE 3EEN STOAED IN FILE ETE®P2
iF2

5P S,(L0AD)

$P T,L3N)

LF A23(4C0M2),60 961

§2 5,(2R06)

S T,(,0MHPD,SAVE HEWJOM3N)

761

UAF SRT7AN XS NEWJO®ZT .=

#CAD XA, #CR1 %8,LIE :5MS8107.ZLIE2, -
EXAL TRUZVEW

IF 335(4LISTLP),30 94

LE SCELPY,#LP

9EL
IF 435(#LISTCP),60 3ES
LF “(2CP)

i

B3(A5UB),60 JE4
FRECHCR) .57 U, (X (4CR))
E3(207) ,57 U, (ETEYPT)
5T2(%2(4C2))=0),50 2F7
W, (Z2C562))

')FJ

-

4, (2T24M22)

o ow

[~
TR I

-

LU, HBANG

A E N
£
Lol
LS

(HPUSFILE) ,ER RA

TSN ol U el TR TR R P R S e
MW U™ UDUTM TN

o
-

S35 (RAOND L EX
24 NO,RTCJOMMONITOR)
£

8 T o T e B e



MOL J0#2

EXAMPLE: DIPB:

FO? OME MDLECULE,
(3RACKETS MUST BE
ATOM NAME LENGTHS

CONTTLCARD 20

S0%d  CARD 0.500
1.00 0.00

CELL CARD

EX AMALE: DAGQ:

THE
PLANE ARE
THE PLANES
IN TEZPLANAR

DATA FILE FOR CALCULATION OF SOND DISTANCES AND ANGLES

MACRO LISTING AND SAMPLE INSTRUCTION FILES

WITH QUTPUT IN A FORMAT SUITASLE

EDITED INTOQ THE QUTPUT FILLE,

IS 4 CHARACTEARS.)

1 Q 5
1.700
1.00
2 3.9290

CALCULATION

CONTRLCARD 13 16 2 s
1.0000 5.0C00 1.0000
=1.3000 0.0000 =1.000
=1.0000 3.0000 -1,.000
1.3000 g.0008 1.0000
=1 .0000 C.7500 1.00G0
1.0000 0.2500 =-1.000
1.0030 0.2500 =1.000
=1.000 0.7300 1.0000
1.2000 2.50080 1.0000
=1.0000 g.5000 =1.000
=1,0000 0.5000 =1.000
1.0000 J.3000 1.0000
=1.0000 0 .2500 1.000C
1.0000 S .7500 =1.000
1.0000 0.7500 -1.4800
=-1.0040 0.2500 1.0Cc0
CELL (CARD 1 _21.39300
LINES CARD 3
ALANEN021C0 1 2. 3 4 5 6 7 3. 910
SXITCARD 4 211 &2
PLANECDZ 6 1 2 3 & 510
PLENECOR 6 5 &6 7 8 910

1 1
90.0090
0.00

20.0802

OF FITTED PLANES.
ATOMS OF THE HETEROCYCLIC AINGS (ATOMS 1 TQ 100
ANGLES 3ETWEEN THE 3S0NDS
CALCULATED (WHERE

1 2}
d.00o¢
2.0300
0.5000
U.5000

0.2500

0.7500

0.2500

0.7500
J3.5000
J.50C0
1.0000
1.0000

N.7500

0.2500

0.7500

0.2500
21.579300

g 2z
15s0.00
1.00

8.3736

v} 2
1.0000
=1.000
1.0000
=1.0000

1.0000

=-1.000

1.00C0

-1.000
1.0000
=1.000
1.0003
-1.0000

1.0000

=-1.000

1.0000

=-1.0C0

7.55000

FINAL QUTPUT.

P 2

FOR PUSLICATION.

SINCE THE LIMIT ON

1

0.00

70.000 114.0

NCRMAL TO THIS

5

A PLANE THHCUGH THE
IS CALCULATED.

C2=42 ANMD C&=N& AND THE
N2 AND N& ARE ATIMS
THROUGH EACH OF THE RINGS IS CALCULATED SEZPARATELY AND THE

ANGLES WILL APPEAR ON THE

0
0.0000 123
J.3000
2.0000
£.0000
D.2500 213
0.7500 213
0.25070 213
0.75C0 213
0.3000 123
0.5000
0.5000
0.5000
0.7500 213
0.2500 213
0.7500 213
0.2500 213
90.00000 70.0000

90 .000

AND 12 RESPECTIVELY).

90.C00000
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PEAKS is peak search proaram, designed to compute a
List of peak heights and fractional coordinates from a
magnetic tape produced by FURSUM. The Llist of peaks can be
jnput to MOLJOM to calculate ‘bond' distances and 'bond"*
angles. Since symmetry-equivalent positions can be computed
Wwith use of MCLJOM, only ane asymmetric unit should be
searched. Since it may be desirable to print more than one
asymmetric unit, provision exists for setting the minimum
and maximum values for the numbers of the rows, columns and
sections. The present dimensioning permits the search of
fFouriers up to 31 rows by 31 columns, with an unlimited
number of sections. The maximum number of peaks is 900.

The program is further described in the author's
thesis, pp 43-44.

The program may be run with use of the macro EPEAKEX.
This macro has two parameters, which must be specified in
the order stated, and three optional parameters, which may
pe specified in any order

Compulsory Parameters:
1. Instruction File Name
2. Magnetic Tape File Name

Optional Parameters:

i A record of the time and parameters are
stored in the file ERECOND.

#MON The lineprinter output is sent to the file
CELLMONITOR.

HCOMP The main program is recompiled.

The program has been implemented only on the ICL 19C4S
computer. The following non=-standard Fortran features have
been included:
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1« Hollerith fields enclosed in guotation marks

2. Free=format data input

The current version of this program
35 20K.

requirement

PEEKD. The core

-4
w
Im

Instruction file

(1) Control Card

Format:

Purpose:

710,F0.0,210

To input parameters which indicate the region
of the Fourier map to be searched for peaks,
minimum peak heigh, maximum number of peaks
and the type of search (postitive peaks,
negative peaks, or both). The maximum and
minimum row numbers, column numbers and
section numbers are read. Where these numbers
are greater than the map limits, then the
entire map is searched, thus to search the
complete map N1X, M1Y and N1Z should be set
to 1 and N2X, N2Y and N2Z to (say) 100.

Input Variables:

N1X
N2X
NTY
N2Y
N1Z
NZ21Z

MINPK

HMIN

NEGPK

Minimum row number

Maximum row number

Minimum column number

Maximum column number

Minumum section number

Maximum section number

Parameter to set a minimum peak height
0. No minimum

1. Minimum to be set

Hinimum peak height

Note: Where MINPK=(C this parameter will
not be used. A value must nevertheless
be supplied.

Parameter to indicate the type of
search. Values:

+1 Positive peaks only
3 ®ositive and negative peaks



-1 Megative peaks only

KNTMAX The naximum number of peaks to be
output. If all peaks are to be output
KNTMAX should be set to a value greater
than current array dimension (at present
900). Where NEGPK=0 the value of KNTMAX
will have no effect.

(2) Phusis Card

Format: 1513,24%,F9.0

Purpose: To input orientation and step values used in
the Fourier transform calcualtion.

Input Variatcles:
See Standard fFormats .



PEAKS: MACRO LISTING =P 1

LiSTIMG OF EPEAKEX:

WE C(OMERR,GD 7F2
IF ABS(HH),60 981
ERECOTDEX EPEAKEX, XA, X8,%C %D, %E, NF X6

FE1

IF ABSCHCOMPONLY),LF Xa,LI30
5P 5,0, *CR1) "

S U

P v, (3N)

SP 4, (LOAD)
IF 18S(RCOMPY GO BEZ
IF ABS(RCOMPONLY),GO 7E3

SP 8,0

5P T,(NORUN)

5P ML)

$? 5,0

93

S7 U,(,SAVE ERASTE?ABN)
57 V,(,0WNPD)

52 W,(2R08)

sP 2,0)

IF PRECAMON) 5P 2,(*LPO ETO,.=LP1 ET1,)
jEe

UAF QRTRAN %W EPEAKOZVES Xa,-
£MTD 23,%Q3KIT

IF %OT DELEZTED(QU),G0 SF2
3F2

IF A33(#MON),GO 7F1

24 M0, RT(MAPHONLTOR)

3F1

£J
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KONTUR 1s a general=-purpose contouring program which
nas been specifically adapted to permit a graph-plotter
representation of Fourier syntheses. The program is further
described in the author'®s thesis (pp 44-45),

{[+¥]
I3
b ]
[]

The program may be run with use of the macro
EKONTUREX. This macro has three parameters, which must be
specified in the order stated, and three optional
parameters, which may be specified in any order

Compulsory Parameters:
1. Instruction File Name
2. Atomic Coordinates or Matrix Card Input File Name
3. Magnetic Tape File lame

Qotional Parameters:

L3 A record of the time and parameters are
stored in the file ERECQOR3D.

BAON The lineprinter output is sent to the file
CELLMONITOR.

HCOMP The main program is recompiled.

The program has been implemented only on the ICL 1504S
computer. The following non-standard fFortran features have
teen included:

1. Holtlerith fields enclosed in quotation marks
Z. Free-format data input
The current version of this program is ERASTERA. The
procram calls subroutines from the Gino=F Subroutine

Library and from the author's Library ELI21. The core
recuirement is 20K.
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(1) Control Card
Format: 910,2F0.0

surpose: To input parameters which control the type of
contoured map to be drawn.

Input Variables:

MATWRT The matrix of values to be contoured 1is
output to the Lineprinter according to
the value of MATWRT:

0. Not printed
1. °rinted

INTERP Interpolation between matrix elements 1is
carried out according to the value of
INTERP 2
C. No interpclation
1. Linear interpolation

KURV Contour Llines drawn between calculated
points on the contour Line are drawn
according to the value of KURV:

0. Straight Lines drawn

1. Curved lLines drawn

Note: Drawing of curved Llines greatly
increases the size of the graphplotter
file.

KREL Contouring lLevels are interpreted
according to the value of KRELS
0. Contour lLevels are interpreted as
absolute values.
1. Contouring lLevels are interpreted as
fractions of the maximum peak height.
2. The contouring levels are given by

Hi=Fj(Hmax=Hmin)
where Fi are the values supplied.

ITARPE The method of reading matrix values %s
determined by ITAPE:
0. Matrix valtues are read from a card=
image file.
1. “atrix values are read from magnetic
tape in a format compatible with output
from PHUSIS/FURSUM.

KLINE: tontour Llines are drawn 3s solid or
dashed according to the values of KLINE:



KGRID

NX,NY

DX,DY

(2) Contour

Format

Purpose:

21

0. Solid Lines only used.

1. The highest contour is solid
progressing to more and more open dashes
for lower contour lLevels.

2. Positive contours are solid. Zero and
negative contours are dashed.

A grid is imposed on contoured Fourier
maps according to the value of KGRID:
O« Grid not drawn.

1. Grid lines are drawn at separations
of 0.1 unit cell translations.

The si1ize of the matrix to be input is NX
by NY. Where the matrix is input from
cards there must be NX cards, each with
NY matrix values. For Fourier input the
values of NX and NY will be overwritten
-according to information on the phusis
card; nevertheless, because of free
formatting, values (any two integers)
must be given.

The size of the contocured map will be
MX*DX by NY*DY.

Card

I0,20F0 .0

To enter the contouring levels. These values

may be either absolute or relative (see
above) .

Input Variables:

NHDIV

The number of contouring levels.

HVEC(I) The contouring levels: the number of

values must ecgual NHDIV.

(3) Phusis Card

Format:

Furpose:

X ,35,1EX,913

To input orientation and step values which
have been used:in the calculation of the
Fourier transform,., The values on this card
must be identical to those on the Phusis Card
used in the calculation of the Fourier
transform.

Input Variables:



See Standard Formats.

(4) Atoms Card

5)

Format:

Purpose:

310

To input the number of symmetry-independent
atomic positions to be marked on the map, the
number of symmetry cards to be read and the
type of representation of the atomic
positions.

Note: Where ITAPE=0 this card need not be
included.

Input Variables:

NATOMS

NSYMM

KHAR

Symmetry
Format:
Purpose:

Note:

The number of atomic positions to be
read. Where MATOMS=0 no Atomic
Coordinates File need be provided. Where
NATOMS>(C the atomic positions are read
from and ORFLS formattecd file (see
MOLJOM documentation). To read atomic
coordinates from a free formatted file
multiply NATOMS by (-1).

The number of Symmetry Cards to be read
The atomic positions are marked with a
symbol identifying the atomic species.
Where KHAR is nonzero the atom names are
additionally marked on the map. (The
lettering may go beyond the boundaries
of the map.)

Cards

6F10.0

To input the space group symmetry operations.

The number of these cards must equal NSYMM
above,

Input Variables:

See Standard Formats.



This file is required only where atomic positions are
tc be marked on the map. Where NATOMS>0 the atomic
positions are reacd from an ORFLS formatted file (see MOLJOM
gocumentation.) Where NATOMS<0 the atomic positions must be
provided on Atoms Cards (see below). The atomic species
identifier determines the type of symbol to be drawn (see
Subroutine SYMZCGL in the Gino=F Manual: the value used 1is
ID modulo 8).

(1) Atoms Cards (Free Format)

Format: A4,I0,3F0.0

Purpose: To input atomic fractional coordinates and
atomic species identifier.

Input Variables:

NAME Atom name
ID Atomic species identifier
RowX al Fractional coordinates

Matrix File (Cards)

Where ITAPE=0 the matrix is fread from a card-image
file. The file must contain NX cards, each with NY real
values in free format. (The current maximum is ten values
per card and a maximum of 31 cards.)

Matrix File (Magnetic Tape)

Where ITAPE=Z the tape output from PHUSIS/FURSUM must
ce used. Current dimensioning permits the contouring of
maps up to 31 rows by 31 columns, with an unrestricted
number of sections.



KONTUR: MACR) LISTING = P 1
NMAYE OF MACAGU: EKCNTUREX

WE COMEZRAR,G0 9F2

IF B5(K%),60 9&1

EFECOADEX EKONTUREX,XA,%3,%C,%0,%E,%F, %6
9E1

1F ABS (HCOMPONLY),LF ZA,LI30
SF 3,0,%C30)

57 T,(%CR1)

52 U, 0

53 ¥,(3N0)

$° W, (L3AD)

IF A35(4COMP) GO 9E2

IF :SSCHCOMPONLY),GC 983

$? 5,0

SP T, CNORUND

52 4,0)

$2 5,0

§£3

SP U,(,5AVE ERASTZRAIN)

3P V,(,0WNPD)

5% W,(P336)

52 8.0)
IF SRE(HANON) 5P G, (*LP0C ETO,*LP1 271,)
9E2

USFURTEAN W ERASTEOAXVES %AXT %3,LI13 :18HS4107.5LI31,#GP GINCZU,=-
«T0 £MTQ XC,RAEXIT

IF N3T DELETED(I0) .60 9FZ

9F2

IF 4SS(AMON) ,GO0 9F1

EJ NOLPTCMAPMONITER)

3F1

Ed
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CZLPIC is a program for illustrating in stick diagram
form both individual molecules and unit cell contents. The
facilities available in the program have been described in
the author's thesis (pp 45-48%).

I
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The program may be run with use of the macro ECELLEX.
This macro as two parameters, which must be specified in
the order stated, and three optional parameters, which may
be specified in any order

Compulsory Parameters:
1. Instruction File Name
2. Atomic Coordinates File Name

Cotional Parameters:

i A record of the time and parameters are
stored in the file ZRECORD.
EMON The lineprinter output is sent to the file
CELLMONITOR.
HCOMP The main program is recompiled.
Layovut

The drawing field measures 1000 mm in the horizontal
(x) direction by 600 mm in the vertical (y) direction. The
user spectifies the paper coordinates of the origin of the
unit cell and the scale of the drawing in millimetres per
tnastrom Unit. The program will probably produce an
execution error if any drawing oversteps these margins.
~are must therefore be taken to allow sufficient space for
each unit cell plot. Since the direction of drawing outward
from the origin is determined by the Gino-F software, space
must be provided for the drawing to proceed in any
direction.
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The input of coordinates may be in three different
forms. Reference to the different forms will be made as
follows:

Paper Coordinates: Millimetre coordinates in the
drawing area with the origin
in the lower left-hand corner.

2jcture Coordinates: Coordinates with respect to
the unit cell axes a,b and c*.
The units are Angstrom Units
multiplied by the current
scale factor.

Fractional Coordinates: The crystallographic
fractional coordinates.

——— i ——— ———

The program has been implemented only on the ICL 1904S
computer. It contains the following non—-standare Fortran
codes: (a) Hollerith fields enclosed in guotation marks,
and (b) free—-formatted input. The program calls subroutines
from the Gino=F library.

The current version of the program is EGMOLM. It calls
subroutines from the author®s libraries ELIB33 and ELIB4.

Instruction File
(1) Control Card
Format: 10X ,415
Purpose: Input of control - parameters.
Input variables:

NATCMS The numtcer of atoms in the Atomic
Coordinates File.

NSYMM The number of symmetry operations to be
read.
IFORM The format used in the Atomic

Coordinates File. The present version
allows only free-format (IFCRNM=1),

NPROJ The number of unit—-cell plots to be
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Symtietry
ormat :
urpcses:

nput vari

-1

Cell Card
Format:
Furpose:
Input Vari

ixes Cara
Formats:

Syurposes

Input Vari

KONTIN

U

LEp

drawne.

Cards
GETO0 O 0% 511
Input of symmetry coperations.

ables:

See Standard Formats.

10x,110,6F10 .0
Input of unit cell parameters,
ables:

See Stanuoard Formats.

s

10x% ,210,6F0.0

To olot axes corresponding to each projection

uced. The axes are inoicated as follows:
a axis: sinygle arrow
b axis: double arrow
¢t axis: triple arraw

This plot aids the jidentifcation of axes in
the unit cell plots. At Least one Axis Cara
must be included. More may be included by
setting KONTIMN=1.

ables:

KOMNTIN=C for last Axis Card to be reac.
Otherwise the next card will be read as
ap AMys Caro.

IPI3J=1 e« «AX0N3 projection to be used.
I1PRNJ=2...7%0J3 projection to be used
IPROJ=3 cwefX0M3 projection to be used.
yote: For further information see Gino=F
anuzl, sucroutines AX043, FRZJ3 and
FRO™I .,

2cale of dreawing in mm per Angstrom
32

These parameters define the pgicture

s the
ult

coordinates
viewpoint .

(X,Y,2) to be used
Nhere IFrQJ=1 the re

d
S
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5 CA

depends only on the ratio X:Y:Z.

XCR,YOR These parzmeters define the paper
coordinates of the origin of the axial
system.

D
b S i )

Format:

Purpose:

This card defines the way in which the bonds
between the atoms are to be calculated.
frovision is made for covalent bonds to be
drawn automatically where the separation is
in the range 0.6 S<r<1.2 S where S is the sum
of the covalent radii anc for hydrogen bonds
to be drawn bDetween hydrogen atoms atoms of a
suitable species to be hydrogen bond
acceptors where the separation is in the
range 1.2 5<r<2.15 S. Covalent bonas may be
entered explicitly using the Lines Cards (see
celow).

Input Variables:

wLINES

Note:

NLINES defines the number of

cont inuously=boncded lines of atoms to be
dgrawn, where NLLINES=0 covalent bonds
are calculated by the program.

Adg 1030 to the above if hydrogen bonds
are to be dravwne.

3040 CARDS

Format

Hote:

Purposes

7x,11,3012

(1) If NLINES=Q or NLINES=100 these cards
must not be included. Otherwise the number of
cards is equal to SLINES or MNLINES = 100 in
the case where hydrogen bonds have been
drawn .

(2) The LINES cards in the MILJCOM dinput are
acceptabte for input here.

To define explicitly the bonds to be drawn.
ionds are drawn between each of the NL atoms
gefinining the line. Atoms are referred to by
nrumper according to their positiocn in the
‘tomic Coordinates file, Povision is mace for
tne List of stoms to te considered a ring,
with the last atom to be drawn bondea to the
tirst . '



Input Vari

ITOR

NL

LINE(CI,

ables:

Where ITOR=2 the list of atoms 1is
cons idered a rino=- otherwise not.

The number of atoms to be bonded.

J) The number (by position in the Atomic
Coordinates File) of each atom to be
bonded.

(7) Projection Cards

Format:

Purpose:

Input Vari

NSYMOP

IPROY

Xs¥,Z

XCR,YOR

10X ,210,6F0 .0

Input of instructions defining the projection
and scale of the drawing and the number of
symmetry-related molecules to be drawn.,

ables:

The number of symmetry-related molecules
to be drawn.

The type of projection: see Cards (4).

Picture coordinates defining the
viewpoint .

Paper coordinates of the origin of the
tnit cekl s

(3) Mark Cards

Format:

Purpose:

Note:

3X,12,3F5.0,6F10.0

This card allows the user to input details of
special symbols to be drawn or to indicate
the Van der Waals spheres of the atoms or to
plot a Van der Waals representation of the
atoms viewed perpendicular to a slice through
the unit cell. Where #ODE<3 The card defines
the fractional coordinates of the beginning
and endpoint of a Line to be drawn. Where
3<MODE<S the card defines the axis
perpendicular to which the Van cer Waals
radii are to be drawn and the fractional
coordinate of the slice. Where MODE>Y the
card defines which axial symbol (viewed along
the axis) is to be drawn at fractional
coordinates x,y,zZ.

ALl lengths input on this card are specified
in Angstrom Units. These distances will be



&9

scaled in the same manner as the remainder of
the drawing.

Input Variables (MODE<Z):

MODE

A0
im
iy
m
Is
e

DASH

LOT

Note:

X9, v1, 21

X2,Y¢,22

Line to be drawn is defined to be solid
(M0DE=0), dashea (MODE=1) or chained
(MODE=2) .

The lencth of a complete repeat
sequence .

The Length of dashes

The length of dots.

For further information regarding the
above parameters see the Gino=F Manual,

Subroutine DASHED.

Fractional coordinates of the starting
point of the Lline

Fractional coordinates of the endpoint
of the line.

Input Variables (3<MODE<%):

MODE

XLAYER

Input Varables

MODE

MODE=-3 defines the axis perpendicular to
which the section through the unit cell
is to be drawn. The present version
allows only MODE=5 (y=-axis).

The fractional coordinates throuch which
the section is to be drawn.

(NOD&)?):

The value of MODE determines which axial
symbol is to be drawn:

10. Centre of Symmetry

20. Twofold axis

21. Tuo=1 screw axis

40. Fourfold axis

41. Four—=1 screw axis

42. Four=2 screw axis

43. Four=3 screw axis

The fractional coordinates of the
symbol .

The height of the symbol.



(7?) Symmetry
rormat:

Note:

Purpose:

Coeration Cards
532,3F5 .0

The number of these cards must eqgual NSYMOP
above.

These cards define the symmetry operation
relating the molecule to be drawn to the
Listed coordinates. The symmetry operations
are referred to by number from the order of
input.

The translations parallel to the unit cell
axes may be either atsolute or relative to a
molecule whose centre of gravity (with all
atoms agiven ecual weight) is within the unit
celtl.

Input Variables:

ISYMM

ITX

ITY

172

The symmetry operation number.

The unit cell translation atong the
a—-axis. Add 90 to begin translation at
the unit cell centred molecule.

The unit cell translation along the
b-axis. Add 20 to begin translation at
the unit cell centred molecule.

The unit cell translation alonc the
c—-axis. Add 90 to begin translation at
the unit cell centred molecule.

(1) Atom Cards

Format:

Note:

Purpose:

A4,10,370.0

The number of Atom Cards must ecual NATOMS in
the Instruction File.

Input of atomic numbers and fractional
coordinates. Covalent radii, stored in the
program, are used for calculating covalent
bonds and hydrogen bonds. Covalent radii are
stored for the following atomic species:
H,B,C, N0, F,.83,P,Ct, As,Se,Br_ Sb Te,I.  Van der
Waals radii have been included for all of the
above atoms except F and S. To handle unusual
bonding situations the atomie numbers 20 to
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29 have been used to store a range of
covalent radii for atoms which are not
hydrogen bonded, and the atomic numbers 30 to
100 for atoms which may be hydrogen bond
acceptors.
Input Variables:
NAME Atom name.

IAT Atomic number .

X, Y,2 Fractional coordinates of the atom.



CELPIC: SAMPLE DATA FILES - 7 1

UNUSUAL HYDROGEN 3ONDING IN 2,4,7-TRIAMING=3-CHLOROQUINAZOLINE (ROGAN
AND WILLIANS,1979). SPACE GROUP C2/C,A=2%,.955,8=3.853 ,¢c=17.742,
3ETA=107 .44,

THE STRUCTURE 1S TO S& VIEWED ALING THE
80N DS CALCULATED USING SOVALANT ®ADII STORED 3Y THE PRCGRAMHME. ONE
CELL #ITH ALL EIGHT SYMMETRY=-SELATED YOLECULES IS TO 3E DISPLAYED. CELL
TRAMSLATIONS ARE TD 2E ASAPLIED TO ALL MOLECULES SO THAT THE 'CENTRE OF
GFAVITY® OF THE MOLECULE LIES WITHIN THE UNIT CELL. ALL mOLECULES ARE TO
32 DISPLAYED AS SIMGLE CONTINUOUS LINES AND THE UNIT CELL IS TO 3E DRAWN
(BEFAULT OPTION) . THE SCALE OF THE DAAWING IS BMM REPRESENTING 1 ANGSTROM.
SEF J2C DRAWING THE UNIT CSLL CONTENTS, ARROWS INDICATIME THE AXIAL DIRSCTIONS
ARE T2 3E DRAMWN.

M ODER TO DRAW THE UNUSUALLY LONG N=-H...N HYDROGEN SONDS AND TO
PEEVEKT THE 3ONDED CHLORINE FROM ACCERTING HYDROGEN BONDS, THIS ATOM AND THE
AMIND NITROGENS HAVE BEEN ENTERED AS PSEUOO ATOMIC SPECIES

HYDROGEN=-
UMET

d=AXIS, WITH 30MDS aND

€ATUMS FILE>:

cL 87 57102 +39527 71650

M1 T «50536 03409 «£3550

€2 ] N-LT. T8 =.00544 WA2TEL

na 74 S4359 -.15464 33863

N3 7 L888% .1030s8 LA7913

ce 5 43973 25436 4864

N& b 73325 33353 55425

€3 5 LHLT719 ,30337 554631

-] & L4208 453134 53625

t7 5 «598745 49637 oHhE2T

N7 4 59342 43309 «71524

cs é 55830 37589 33452

() 4 556150 223148 31791

c1C 5 50540 <1E735 «50631

n 8 4875 .1210 -1801

ae & 4755 -.1658% <1750

H2N 2 1 L7746 =,2385 . 34607

niN2 1 H255 - =.2778 « 3351

HEN & 1 7540 «3509 .5634

RIN & 1 T346 L3931 «£43E

HINT 1 <5633 «7407 Tu7s

HENT 1 5160 =l Te1E

HCE 1 5289 «37C5 3909

HL? 1 5314 1564 L7211

bt
CIMSTRUCTION FILE>:

CONTRLCARD ras ] 1 1 |
1.000 0.000 1.000 0.000 1.000 g.coo
-1.00 d.000 =1.30 0.000 -1.00 0.000

= 1.20 3.000 1.000 0.000 -1.00 0.500
1.3C0 G.000 =-1.00 G.0G0 1.000 0.500
1.000 G.560 1.G00 0.500 1.000 C.0u0
=-1.90 G.500 =-1.00 3.300 -1.00 ¢ .000
0.500 1.000 0.300 =-1.00 0.500
0560 =-1.00 2.500 1.300 G.500
2 29.%53 3.853 17.742 $0.000 109 .44 90.00
v} 1 0.0 1.0 0.0 3.0 50. 200.
100
g 1 0.2 1.0 0.0 2.0 8GC0. 500.
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A3S0R8 is a program for the calculation of x=-ray
Linear absorption coefticients and crystal density from
unit cell contents. The methods of calculating these
parameters are described in the author's thesis (pp 46-47).

The program has been implemented only on the ICL 19048
computer. It contains the following non=standard Fortran
code: Enclosure of Hollerith fields within quotation marks.
The current versions of the program are:

Source: EABSORS
Binary = EABSORBEN

There is only one data file. The program may be run with
use of the system UAFORTRAN macro:

UAFOXTRAN LOAD EASSOR3BN, *CR1 <Data File Name>

The core requirement is 6 K.

Data are stored within the program for Copper K—-alpha
and Molybcdenum K=-alpha radiation with atomic masses and
mass aosorption coefficients for the following elements: H,
C,28; 9, F, PS; . CL, Br, and I.

Data File

- —— . —

(1) Control Card
Format : TOK 2T 1584

Purpose: To 1input the radiation type and the number of
formula weights and title of the crystal
structure. % number of independent
calculations may be carried out in a single
run in which case the sequence Card (1) to
Card (3) shoula be repeated. A blank card may
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be used as a terminator for the Data File.
Input Variables:
IRAD Type of radiation:
1. Copper K=alpha
2. Molybenum K-alpha
Note: Input of IRAD=0 ends program
execution.

NZCELL The number of formula units per unit
cell, 1.e. the number of times the
asymmetric unit is repeated within the
unit cell.

ITLECI) The title of the crystal structure. Up
to 60 alphanumeric characters.

(2) Cell Card
Format : 10X,110,6F10.0
Purpose: To input unit cell parameters.
Input Variables:
See Standard Formats.
(3) Formula Card
Format 1615
Purpose: To input chemical formula.
Input Variables:

1101) Atomic Mumber

NZC(I) Number of times the element of atomic
number IZ(I) occurs in the formula unit

Note: Cnly one Formula Card is allowed. Up to
eight elements may be entered with the
order of input IZ(1), NZ(1), 1Z2(2),
NZ(2),etc.

—— o — i —



AZ50R3: SAMPLE DATA FILE - @ 1

AZS RIS ION 1 & CRYSTAL: 2135

CelL  CaRp 2 §.72%0 20.0302 5.9786 ¢ .000 114 .05 70.000
1 15 6 146 H 4

ABS OR3ISION 2 4 CRYSTAL: CGT

CELL CARD 2 8.8730 10.391 17.140 70.000 115 .24 90.00
1 15 [ 11 ¥ 5 i7 2

ASSTR3ISION 2 4 CRYSTAL: DETT

CELL CARD 2 11.32% 9.333 16 .094% 73.000 104 .43 50.
1 17 5 18 T 5 8 1

ASSJR2SION 2 16 CRYSTAL: D2Q

CELL CARD 1 21.339300 21.39300 7.55000 90.00000 %0.0000 20.00000
1 10 L] 3 7 L 3 1

ASSIRISION 2 4 CRYSTAL: HWoB

CELL (CARD 2 15,04500 4.28800 10.75100 90.00000 103.3200 ©0.00000
1 3 8 7 7 3 g 2



BAKSUS: COMPILATION LISTING = P 1

FORTRAN COMPILATION BY KXFIV MK 38 DATE JIWI10/79 TIME 10/47/05

0000 LISTCLP)

2aa01 PROGRAMCFXXX)

a9 INPUT 4=CRD

0Qa3 INPUT S=CR1

0004 QUTPUT 4=LP1

004as CREATE 1=MTO(SCRATCH)

uuns INPUT 3=(CR2

ogar . OUTPUT 2=CPCQ

pgocs QUTPUT 7=TPO

noag COMPRESS INTEGER AND LOGICAL

ui1d COMPACT

Zan TRACE D

ao12 END

o113 MASTER BAKSUB

0014 [ R T T T R R B R T B g B B R g G R S ey
3015 c

0018 g PROGRAMME BAKSUB

nor c

in1s [ et T e I e s Tl 2 2 22223
019 c

gez20 C CORRECTS FOR

1921 c 1 PARALYSIS TIME OF COURNTER

2022 < 2 LORENTIPOLARISATION FACTOR

1023 € 3 TRAPEZIOIDAL BACKGROUND SUBTRACTION

o024 c

nnzs C QUTPUTS

0ozé C 1 CORRECTED PEAK INTENSITY

0027 £ 2 STANDARD DEVIATION OF PEAK INTESITY DUE TO
no23 c A) COUNTING STATISTICS

G029y {7 B) LONG TERM BEAM INTENSITY FLUCTUATIONS
0030 £ 3 BACKGROUNDS 1 AND 2 COMPARED TO LOCAL AVERAGE
0031 {4 4 PEAK INTENSITY AS A MULTIPLE OF ITS STANDARD DEVIATION
nn32 € 5 INVERSE LORENTIPOLARISATION FACTOR

£O33 c

<034 DIMENSION NRCC1D0)  NPKSUM(10),PKSQC10) ,PKCHAV(10) ,FSVC10) ,FSDC10),
nnis INTIMES(10) ,NREC(10) ,BG1AV(10) ,EG2AV(10) ,NREX(2D),SUMBG1(20),
Co3é 2SUMBG2(20) ,NBI1SUMCI0) ,NE25UMCIL)

2037 DIMENSION MSRANCIT)  SRANC1Z)

0038 c

39 NTAPOT=2

0040 NOUT=6

2041 NCOPY =3

0042 NIN=L

2763 ISCRAT=1

0044 NCARD=S5

Na4s NFILE=7

0oké c

g7 C #kawxxxFORMAT STATEMENT DEPENDS ON INPUT#*wawdws
cdes L]

no&s 3000 FORMAT(313,12,16,18,168)

5050 ¢

winsq R e R T T T T

3352 C SPECIFY WRITE PARAMETERS

0053 c IW1=0 TO SUPPRESS COPY OF DATA

2054 [ IW2=0 TO SUPPRESS OUTPUT OF CORRECTED PEAKS

55 PEAD(NCARD,S5802) IW1,IMW2

20546 802 FORMAT(10Xx,2110)

ons7 C READ WAVELENGTH

ocsé READ(NCARD,S200) WLAM

nss SE0U0 FORMAT(INX,F10.0)

usn C READ CELL DATA

0061 c NCELL=1 FOR CRTHORHOM2IC & HIGHER SYMMETRY
2062 € NCELL=2 FOR MONOCLINIC

W0s3 c NCELL=3 FOR TRICLINIC

2084 [ !LALL PARAMETERS MUST BE SUPPLLIED!!

plef. 31 AEAD(NCARD,5805) MCELL,A,3,C,ALFD,BETD,GAMD
(UILT.] £205 FORMAT(1CX,I10,6F10.0)

HUaT OTOR=ATANC1.)/45.

Jos8 ALPHA=DTOR®ALFD

2069 SETA=DTOR*BETD

caro GAMMA=D [OR*GAMD

JU71 C READ CHECK REFLEXION IDENTIFIER

3072 BEAD(NCARD,5210) JCHECK

Jars 5810 FORMATC1OX,I10)

J074 C READ PARALYSIS TIME OF COUNYER

mrs READ(NCARD,5815) PARTIM

u07e 5215 FORMATCIGX,F10.0)

oor? C 2EAD PEAK AND BACKGROUND COUNT TIMES

cars READCNCARD ,3220) PKTIM, 361TIM, BG2TIN

na7e 5827 FORMAT(I9X,3F10.0)

aosn £ INTENSITY FLUCTUATION PARAMETER DEFAULT

2081 c JOVER=0: PARAMETER SUPPLIED BY PROG

uogz € JOVER=1: PARAMETER SUPPLIED BY USER

nos3 ¢ JOVER=2: PARAMETER SUPPLIED BY PROG ONLY IF
nna4 ¢ INCONSISTANCIES FOUND IN CHECK REFS.

ooss READ(NCARD,S5825) JOVER,VFFO
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at 5825 FORMATC10x,110,F10.0)
;‘fg; B w=ﬁa(ncnnn:3925) M3RAN, (SRANCJ) ,J=1, NSRAN)
Uy |3 ot
qésa csqzn FORMAT (10X, 12,17F4.0)
ﬁﬁgg C GENERATE RECIPROCAL CELL
4 ; CALL Q‘:CIPf'CZLL,HLiH,l,3,C,ALPHJ‘,EETﬂ,G!”"R,RST,UST,CST,COS-ISr,
0092 Re ce :
0093 100$8ST,COS65T)
3994 .
0095 C SCAN ROUTINE
3096 NCHECK=0) _
3097 IF(IW1.N2.0) WRITENOUT,S710)
1398 5710 FORMATCAX,'REFLEXION DATA®)
1099 5711 ;onnnrcsx,s:s,xz.;g;t:;ig;_
3 ZEGIN SCAN FOR CHECK NS
;:32 czﬂﬂfl READINTN,5000) IH,K,L,I;H:CK,NE'l,NPK,NBE
1F(IH.GT.998) 60 TO 2100
niuz .
13103 )
21 CALL MODIFY(IH,K,L,IFAIL
s IFCIFAIL.NE.OIWRITECNOUT,S5713) IH,K,L ok
_"1‘}5 5713 FORMAT(SX, 313, "#**##REFLEXION UNEXPECTED ##
313? IFCIFAIL.NE.O) GO TO 2000
e ¢ LFCIWT.NE.0)WRITE(NOUT,5711) IH,K,L,ICHECK,NB1,NPK, NE2
b * IF CICHECK.NE.JCHECK) GO TO 2000
3319 FREC=10000% (IH+50)+100% (K+50)+L+50
;::z IF (NCHECK.Ea.0) GO TO 2010
b0 1001 J=1,NCHECK
%133 IF (MREC.NE.NREC(J)) 6O TO 1001
::15 MPKSUM(JI=NPKSUMCJ)+NPK
16 NE1SUM (J)=NE1SUMCI) +NE1
1117 NS23UM(J)=NEZSUMCJ)+N32
3 FLTHPK=FLOAT (NPK)
;::2 PKSQ () =PKSE (J )+ FLTNPK*FLTAPK
1120 NTINES (J)SNTIMES(J)+1
1121 60 70 2000
oees 51222132:T::u;u:s POINT MEANS THAT REFLEXION HAS SESN ENCOUNTERED FOR
?:gi ¢ FIRST TIME
125 2010 NCHECK=NCHECK+1
126 NREC(NCHECK)=MARZC
a127 NB1SUMCNCHECK) =8B 1
zs NS 2SUM CNCHECK) =NE2
7129 NPKS UM CNCHECK) =HPK
5130 FLTNPK=FLOAT (NPK)
:1;1 PKAA(NCHECK)=FLTYNPK*FLTNPK
132 NTIMES (NCHECK)=1
1133 G0 TO 2000
134 2100 NDIAG=Y ol
£ FLEXIONS HAVE NOW BE:Z g ;
Tt s KSCCULATE STAROARD DEVIATIONS AND' S16HA BUE TS COUNTING STATISTICS
Se37 C NCHECK IS NOW THE NUMSER OF DISTINCT CMECK REFLEXLONS
f;?; b0 1101 J=1,NCHECK
1139 MTIMES=NTIMESCJ)
114 FLOATM=FLOAT(MTIMES)
161 PKMZAN=FLOAT(NPKSUM (J)) /FLOATHN
I‘” 2 SIMEAN=FLOAT(NBISUMCI) ) /FLOATHM
s Z2ME AN=FLOAT(NB2SUM(J)) /FLOATN
}}l’c’c DENOM=FLOAT(MTIMES=1) 3
2145 IF (DENOM.LT.0.5) DENOM=1.
1" C SETS VAR=0. FAULY WILL 3E OETEZCT=ED 6 LINES LATER
e T VAR=(PKSQ(J)-FLOAT(MTINES) 4PKMEAN®PKMEAN) /DENOYN
I:::; IFC(VAR.LT.O.IVAR=C.
1149 $p=5GRT(VAR)
1 B2V FS5D(J)=5D/PKMEAN
"'15; PKCHAV(J)I=PKMEAN
152 3614V () =21MEAN
1153 BRZAVIJ)I=E2MEAN o
315L ARDIF=VAR=2KMEAN/DEN
'}3; SFoiRDLf LT.00) unxns-«o:na+~§sgciirso
18 c E Z 7530 SO IS LESS THAN PREDIC ; f
a5 Satile 1 i Sor Bf RECOONITION NUNSERS OF THE BEFLEXIONS AEFECTED
h{;g C THIS IS A WARNING.a.s-
159 IF (VARDIF.LT.0.) VARDIF=d.
46N SV=S3RTI(VARDIF)
141 ESV(J)=SV/PKMEAN
1162 1101 CONTINUE ¢ O
as N aace of Tines My RSP C JREAIS )
J C 3 ME
':1:;‘ SUHHUH:]I-U
2186 SUMBEN=(1.Ti
' 201 J=1,NCHECK )
481 23“‘-’:’;tlfq\|‘(‘];*'C'KCHﬁV{J)'FLCﬂT(‘\l‘I’IH:S(J}}"QLI-"NUH
Lléﬁ KTIMES=ENTIM=SCJ) ’ h
:1?: SUMDENSOKCHAV(J) =*FLIATIKTIMESY+SUMDEN
1171 1201 CONTINUZ
1§72 VFP=SUMNUM/SUMDEN o
g F (JOVER .EG.1) VFP=V
LI;E %FIJQ\J'?R.:Q.?.ﬂ?:B.NDIﬁG.NE.Iu) VEP=VFPO
5 :
RITZCNOUT,5610)VFP _
i e - | PARAMEYER=",F10.5)
o176 c561: FORMATC(/SX,"INTENSITY FLUCTUATION
177 . )
1178 G INITIAL QUTPUT
0179 c

£ 5 E WLAM
n180 WRITE(NOUT,5701) NCELL,
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0131
nq82
U183
0134
J135
J18s
U137
1188
0189
b190
191
0192

1193
J194
3195
01%4
nie7
0193
3199
200
22301
0202
g2d3
1234
0233
2206
J2n7
208
2209
3210
211
U212
213
0214
nz1s
z16
nz217
p2138
1219
nzzu
22l
2jrdrdr

1223
J224
5225
0226

1227
z223
1229
n23n
231
2232
233
u2is
U235
7236
0237
0238
239
1240
N244
ek
1243
D244
245

1245
247
J243

1249
250
0251
J1e52
IE53
11254

'
'}

3 T i

[V RV R
O o~ O oun

R
o O
[

256

J268
0269
2270
n271
272
Q2273
nz7e
y27s

COMPILATION LISTING - P 3

57C1 FORMATC//1%,°CELL TYPE=",13, 10X, "WAVILINGTH=",
1F10.5," ANGATROMS*//)
WRITE(NOUT,57N2)

5702 FORMAT(1X,*DIRSCT CELL™)
WRITECNOUT,5703) A_E,C,ALFD,BETD, GAMD

S57TU3 FORMATC(TOX,"A=",F10.5," ANG. B=', F10.5,"ANG. (3
1F10.5," ANG.*/10X,*ALPHA=",F10.5," DEG. BETA=",
2F10.5," DEGS. GAMMA=',F10.5,' ODEG.")
WRITE(NCUT,3704)

5704 FORMATC//1X,'RECIPROCAL CELL®)
WRITE(NOUT,S57N5)AST,BST,CST,COSAST,COSBST,COSGST

5705 FORMATC10X,"ASTAR=",F10.5," BSTAR=',F10.5,
1 CSTAR=",F1N.5/10X, "COSCALPHASTAR)="F1N.5,
2 COS(SETASTAR)=",F10.5," CO5(GAMMASTAR)=",F10.5)

xR alal

PARPK=PARTIM/PKTIM
PARBG1=PARTIM/BGITIN *
PARBGZ2=PARTIM/BC2TIN
0o 3000 J=1,20
NREX (J)=0
SUMBG1CI)=0.0
SuUMEG2(J)=0.0
3000 CONTINUE
00 3001 J=1,NCHECK
PEAK=PKCHAV(J)/((1.-PKCHAV (J)*PARPK)*PKTIM)
2G1=8G61AVUI) /((1.-BGTIAV(J) *PARBG 1) #EGITIM)
BE62=BG2AV(J)/((1.-8G2AV(J) *PAREG2)*BG2TIM)
FRSIG=FSDCJ)
£
C REGENERATE-H,.K,L
c
MREC=NREC(J)
IH=MREC/ 10020
MRECSMREC—-10000%IH
K=MREC/100
L=MREC=100+K
L=L=50
K=K=50
IH=IH=50
C ANGLE ROUTINE
GU=FLOATC(IH*IH) *AST#*AST + FLOAT(K*K)*3ST#BST + FLOAT(L*L)*CST*(CST
IF(NCELL.EQ.1) GO TC 2899
A=Q+FLOAT(2*IH*L)*AST*CST*COSEST
IFCNCELL.ER.2) GC TO 289%
G=Q+FLOAT(2#K*L ) *BST#CSTHCOSAST + FLOAT(R2*IH#®K)*AST#ESTHCOSGST
2297 DSTAR=SQRT(&)
C THERE ARE TWENTY RANGES FROM SINT TO SIN9C (DSTAR=0 TO DSTAR=2)
MERANGE=IFIX(T0.+DSTAR+1.)
NREX (NRANGE)=NREX(NRANGE)+1
SUMBGT(NRANGE)=SUMBGT(NRANGE) +8G1
SUMBGZ(NRANGE) =SUMBG2(NRANGE) 4862
C LORENTIPOLARISATICN ROUTINE
TEMP=DSTAR®SCAT(1.~0.25+DSTAR*DSTAR)
FACLPI=2 .« TEMP/ (Z.~TEMP2TEMP)
WRITE(ISCRAT) IH,K,L,JCHECK,3G1,PEAK,EG2,FRSIG, FACLPI NRANGE
3001 CONTINUE
NREF=NCHECK
C S5CAN THROUGH TAPE REJECTING CHECK REFLEZXIONS AND APPLYING CONDITIONS
c
c
2200 READ(NCOPY,500C) IH,K,L,ICHECK, NE1,NPK,NB2
IF(IH.GT.593)60 TO 2999

CALL MODIFYL(IH K, L, IFAIL)
IFCIFAIL.NELD) GO TO 2200

IFCIH.GT.994) GO TO 2999
IFCICHECK .EG.JCHECK)IGO TO 2200
NREFSNREF+1
PEAKSFLOATINPE)/ CC(T1.~PARPK*FLOAT(NPK) ) *PKTIM)
BEI=FLOATINE1)/ ((1.~PAREGT1+FLOATINE1) I *EG1TIM)
EG2=FLOATI(NS2)/ ((1.~PARPG2*FLOAT(NE2) ) *EG2TIM)
C STAMDARD DSVIATION * SEZ RESEARCH NOTES P&
VARSPEAK/PKTIM + SG1/EGITIM + BGZ/BG2TIM + VFP*(PEAK*PEAK+5GT1+861
1+BG2+BG2)
IF(VAR LT .0LIVAR=0.
FR3IG=SGRTIVAR)/PEAK
C ANMGLE ROUTINE
G=FLOAT(IH*®IH) ®AST#AST + FLCATUK*K)I®BST#EST + FLOATI(L#L)*CST#CST
IF(NCELL.EG.1) GO TO 2398
Q=G+ FLOAT(ZwIHAL)*AST#C5T#CCS2SY
IFCNCELL .Ew .2) G0 70 2878
G=G+FLOATIZ#K L) *ESTHCSTHCOSAST + FLOAT(Z®IH*K)*AST#E5T*#C0OSGEST
2298 DSTAR=SORT(Q)
C LORENTIPOLARISATION ROUTINE |
TEMP=DSTAR®SGRTC(1.=1,25%DSTARXDSTAR)
FACLPI=Z L*#TEMP/ (2 ~TEMP*TEMP)
NRANGE=IFIN(10.%b5STAR+1 )
NREX (NRANGE)SNREX(NRANGE)+1
SUMBGT(NRANGE)=SUMBGT1(NRANGE) +8G1
SUMBG2 (NRANGE)=SUMBG2 (NRANGE) +BG2
WRITECISCRAT)IH,K,L,ICHZCK,BG1,PEAK,BG2,FRSIG,FACLPI NRANGE
G0 TO 2200
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uzvés 2999 CONTINUE

nar? c

Q278 c

nar9 WRITE(NOUT,36086)

nzso S&016 FORMATC(////* RANGE NO LREF AV .BG1 AV.BGZ *I))
nza1 D0 3002 J=1,20

Q282 NREXJ=NREX(J)

U283 IF(NREXJ .EQ.0) GO TO 3002

C284 SUMBG1(J)=SUMBGT1(J)/FLOAT(NREXCJ))

Q285 SUMBG2(J)=SUMBG2CJ)/FLOAT(NREX(J))

N286 C SUMBGT AND SUMBGZ ARE NOW THE AVERAGE FOR THE RANGE
0287 WRITE(NOUT,S5605) J, NREX(J) , SUMEGT(J) , SUmBG20J)
0288 5605 FORMAT(2I10,5%,2F10.5)

2289 3002 CONTINUE

0290 c

nze REWIND ISCRAT

jagz c

0293 IF(IW2.NELD) WRITECNOUY,5621)

9294 5621 FORMAT(////" CHK | T REL.BG1 REL.BGZ2 LP=1
0295 1 CORR.PEAK « SD PK.WRT.5D RGE'//)
0296 c

0297 c

V298 5620 FORMATCI3Z,5X%,313,5X,2F10.5,5%X,F1N.E,F12.2,F10.2,F10.2,5X%,13)
J299 c

6300 D0 3922 LL=1_NSRAN

0301 5922 MSRAN(LL)=D

y3iuz £

(1303 =

0z04 NSHEL=1

2395 c

306 WRITE(NTAPOT,5943)

2307 5545 FORMAT(°HKLF =3")

0308 c

0309 50 3100 J=1,NREF

J4310 AEAD C(ISCRAT) IH,K,L,ICHECK,EG1,PEAK,BG2,FRSIG,FACLPI, NRANGE
n311 SIG=FRSIG*PEAK*FACLPL

2312 PEAK=(PEAK=BE1=-8G2)*FACLPI

1313 ABSPK=PEAK/SIG

U314 c

315 DO 5925 LL=1,NSRAN

3316 TF(ABSPKLLT.SRANCLL)) GO TO 5930

a317 : MSRANCLLY=MSRANCLL) + 1

4318 5925 CONTINUE

3319 5930 CONTINUZ

0320 ASS31=BG1/SUMBG1(NRANGE)

n3z21 ABSE2=3G2/S5UMEGZI(NRANGE)

322 C

0323 c

0324 WRITE(NFILE,5620) ICHECK,IH,K,L,AB581,A8882,FACLPI, PEAK,SIG,ASSPK,
11325 INRANGE

0326 IFCIN2.NELD) WRITE(NOUT,5620U) ICHECK,IHW,K,L,ABSE1,
0327 148582, FACLPI, PEAK , SIG, ABSPK NRANGE

03238 =

n329 IF(PEAK .LE.U.0) GO TO 5500

1330 STRFAC=SQRT(PEAK)

J331 STRSIG=0.5*#5IG/STRFAC

0232 GO TO 5305

1353 55379 CONTINUE

1334 STRFAC=C .0

n33S STR5IG=1C0030.0

NS 5905 CONTINUE

1337 G CHANGE TO CONVENTIONAL CELL IH=(H+L)/Z2,L=(=H+L)/2
0333 CONVERT 321/A TO P21/MN

2339 c

2340 IHT=(IH+L)/2

U341 L=(L=-IH)/2

o342 IH=THT

1343 c :

0244 c

N34S WRITE(NTAPOT,5627) IH,K,L,STRFAC,STRSIG,NSHEL
0346 S627 FORMATCIIL,ZF8.2,14) .

1247 £

0Z43 3100 CONTINUE

U349 <

B350 WRITE(NTAPOT,5548)

2351 5946 FORMAT(/ENL")

gis2 [

¥353 WRITE(NOUT,5930)

354 563 ) FORMAT(SXA,'RATIC PEAK/SIGC(PEAK)® ,5X,"NO. AEFLEXIONS GT. THAN'/)
J355 50 3935 J=1,N5RAN

9356 3935 WRITS(NOUT,3340) SRANCJ) M3TANCI)

357 3740 FORMATIOOXN,F10.4,15)

2538 c

U359 aTor

13160 END

END OF SEGMENT, LENGTH 1356, NEME BAKSUB

n3s1
0362
0363
0364
N365 SUBROUTINE RECIP(NCELL,WLAM,A,8,C,ALPHA,BETA,GAMMA,AST,BST,CST,

e R R al sl
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0266 1CO0SAST . COSBST,COS865T)

n3svy IF(NCELL.EQ.3) GO TD 2&3S

L3KE AST=WLAM/A

N369 BST=wWLAM/S

2370 CST=wLAM/C

n371 COSAST=U.

(137 COSEST=ll.

0373 COSGAM=0.

0374 IF(NCELL.EG.1) GO TO 2887

nars FISIN=1./SINCBETA)

0376 AST=AST*FISIN

GaTT CSI=CST+FISIN

2378 COSEST==COSIBETA)

2379 GO0 TO 2537

2380 Z9E5 COSALF=COSCALPHA)

0331 COSBET=COS(ZETA)

0332 COSGAM=COS(GAMMA)

1383 SINALF=SINCALPHA)

3384 SINBET=SIN(GETA)

3385 SINGAM=SIN(GAMMA)

HETT] VEA*B*Cw (1,42 ACOSALF*COSBET*COSGAM=COSALF*#COSALF~COSBET*CORBET~
C387 1COSGAMNCOSGAM)

0388 VsTr=1./Vv

J289 AST=WLAMAE*(*SINALF*VST

43340 BST=WLAM®C#A*SINEET*VST

a391 CST=WLAM®Axc*COSGAM®VST

1392 COSAST=(COS3ET*COSGAM=COSALF) /(SINBIT*SINGAM)
(393 COSBST=(COSGAM*COSALF=COSBET)/ (SINGAMXSINALF)
0394 COSGST=(COSALF*COSBET~COSGAM) /(SINALF*SINBET)
J395 2RA7 CONTINUE

2276 RETURN

n3eT END

END OF SEGMENT, LENGTH 215, NAME RECIP

3398 c

1399 SUBROUTINE MODIFY(IH,K,L,IFAIL)
3420 C REDUCE DATA TO PRIMITIVE CELL

401 RETURN

0&de END
END OF SEGMENT, LENGTH 28, NAME MODIFY

J493 FINISH

EMOC OF COMPILATION = NO ERRORS

S/C SUBFILE = 34 BUCKETS USED
FIRST WORKFILE = 44 BUCKETS USED
SECOND WORKFILE = 33 3UCKETS USED

CONSOLIDATED 3Y XPCK 12H DATE 33010279 TIME 10/56/29
*SHORTLIST
*IN 2D (FORTSEMICOMP)
I3 30 (SUBGROUPSAF&4.SU3FOUTINES)
*WORK ED (FORTWORKFILE)
ok
PROGRAM FXXX
COMPACT DATA (154AM)
COMPACT PROGRAM (DEM)

GMENTS MISSING

CORE 6912

SAALAAAAAAAAAAAAAAARAAAAAAAAAAARAAAAAANAAAAARAAASAASAAANAALAAAAAAAAAAAANAALAARAAALAARAARAARAARAAAAAAAAARAAANAAAAARAAR

sAMAAARA VARAAAAAAAAAAAAAALAAAARAGAAAAAAARAARAAAAAAAAAAAAAAAAARAAAAAAAARAAAAAARAAAAAAA
SAAAAAAA NUMEER OF Pagzs 11 AAAAAAAAAAAAAAARAZAAAAAAAAAARAAAAAANAAARAAAARARARAAAARAAARAAALAAAAAAZAAAAAL
sARAARMA AAAAAAARAAARAAAAAAAAAAAAAAARAARAAAAAARARAAAARARARAARARAAAAAARAARAAAAARAAAAAS

oﬁﬁﬁaAﬂiﬁAAiAAAﬁAAiﬁAAﬁAAAﬂlﬁ#\lA&ﬁQRAAAﬁAAnAiAAAhAAﬂAiAﬁAAAAH#AﬂAﬂAﬂﬁA4ﬁAﬁﬂAlﬂAARA#AA&#&“Aﬂiﬁaian!&lAAAﬁAAAhnlAlA#
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FORTRAN COMPILATION EBY W#XFIV MK 33 DATE 3UZT1U/T? TIME 10743741

ocuo
g
cooe
ncos
Q004
JOUS
Coos
cQo?
oace
uaoe
00140
261
n0d12

0013
J014
ac1s
1J16
2017
2018
J019
OJdzu
L2
2022
g3
uz24
1025
cg2s
npa27
ug23
a0z2e
030
nu3
2032
co33
234
8035
2036
J037
INET}
2039
040
g q
g2
anegs3
0044
1145
NC4é

nos7

G058

£gsz
0033
nog4
1085

LIST(LP)
PROGRAM C(FXXX)
INPUT 1= CRU

INPUT 3 = TRO

USE 4=MTQO

INPUT 5 =CRT

OUTPUT 2 = CPC

OUTPUT & =LP1

ouUTPUT & = CP1

COMPRESS INTEGER AND LOCICAL
EXTENDED DATA

TRACE O

END

MASTER MOLJOM

CAUTION:

CAUTI

ON: FREE FORMAT STATEMENTS USED

CAUTION:

5012

5065

5362

5066
5061

wn

063

Sing

SNG3

D=l
(CRv RV

-~ o 06Ny

A

COMMONFXYZ/XC100),¥(100),24100) ,NAME (100)
COMMONZLMN/ALACTIO) ,AMACT0) LANACTID)
COMMON/PARAM/NATOMS ,NIN NOUT,NCARD
COMMON/LIN/LINE(3IS) ,NATOM, ICYCLCTL)

COMMON/CELL/NCELL ,A11,A21,A22, A31,A32, A32
COMMON/MATRIX/B11,812,813,822,822,833

COMMON/PROJOM/NFILE, ISHOW,ICMIN,JOIN,IVEC
COMMON/SYMMZR/MSYMEL(16)
COMMONSSYMMIL/NSYMM RXC16) ,TXC16) ,RYC146) ,TY(16) ,RIL14),TZ(18)
COMMON/PARAM2/MODE, IBOND ,EMIN EMAX PHIMIN, PHIMAX
COMMON/ROTOP/IRUTOP MAGTAP

MFILE=2

MAGTAP=4&

NIN=S

NOUT=4

NCARD=1
READ(NCARD,SO0UINATOMS ,NSYMM, MODE, ISHOW,IFORM, IGUIT,ICONN, ICMIN,
1IBOND

IFCISOND.NELII) READINCARD ,S50U12) EMIN,BMAX PHIMIN PHIMAX
FORMAT (10X ,4F10.0)

IF(NSYMM . EQ.O) GO TO 5060

WRITE(NOUT ,5065)

FORMAT(Z5X,"SYMMETRY OPERATIONS"/
110X, "ROTATION® 20X, "TRANSLATION®)

DO 5061 J=1,NSYMM

READINCARD,5062) RNCJID  TRCIILRY QD TYLID ,RZCID ,TZ0I) ,MSYMELCY)
FORMAT(SFTULO,I10)

WRITE(NQUT,5Q066) RXCJD,RYCJI, RZICII,LTRCII, TYCI) ,TICJ) ,MSYMELCJ)
FORMATC(SX ,3F8.3,5%X,3F8.3,110)

CONTINUE

IF(MODE .NELJ) WRITE(NOUT,5063)

FORMAT(SX,*SYMMETRY OPERATIONS NOT ALLOWED WHEN ANGSTROM CORROINATES

125 SUPPLIED®/SX,"SYMMETZY CARDS WILL BE IGNORED®)
CONTINUZ

IF(MODE.NELT ORNSYMN EQ.0) NSYMM=]

IF(ISHOW.GE .2)WRITE(NOUT,S010)
FORMATC/SN,"FRACTIONAL COORDINATES"/)
FORMAT (10X ,715)

IF(EMINGGLT D01 0RIMAX LT ..001) I30ND=N
IF(IFORM.NE.O) GO TO 5055

READ(NIN,5001) SCALE,3FAC

FORMATC(F10.7/F12.7)

D0 5050 J=1_,NATOMS

SEADCNIN,STUZ) NAMEC(J) , XCJ), Y CJ) , 204D
FORMATCASL 22X ,3F9,.7/)
IFCISHOW .GE L2)WRITE(NCUT, S04 NAMECI)  x(J), Y LJ),2(0)
IFCISHOW o2Q JZ)WRITE(NFILE, 500702 (), Y (4D, 204)
FORMAT(ZF10.5)

CONTINUE

GO TO 3057

CONTINUZ

KOUNT=0

B0 SNS5& J=1,MATOMS
READ(NIN,SOCGEINAMECS) X (J) . ¥Cd), 2040

IFEXCJ) LT.=392.0) G0 TO 5456

IFCISHOWAGEL2) WRITE(NOUT,SC04) MAMEC(J), X(J), YWD, 2¢1)
KOUNT=KOUNT+1

FORMAT (A4 ,3F5.3)

ONE=1.2

FORMATCAL,5X ,5F5.4/)

IFCIFORM.EA 2IWILTEANFILE, S152INAMECY) ,ONE,ONS,X(JI),Y (3D, 21¢d)
FORMAT(A4L,5%,5F5.5/)

CONTINUS

MATOMS=KCUNT

CONTINUE

IF (MODE .EG.D) CALL CARTES

IFCICMINLGE.2) CALL CONMIN

IFCICMINGER@.T) CALL SELFIM

IF(MODE.EQ.0) CALL CARTEX
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1084 IF(ISHOWLGEL1)WRITE(NOUT,511D)
2087 5110 FORMAY(/5X,*ANGSTROM COORDINATES'/)
unaa 50 5051 J=1,NATOMS
N8y IFCISHOWLOE «1)WRITE(NOUT,S50U04) NAME(J) XCJ) Y (J),20J)
0090 IF(ISHOMWZQ A)WPITECNFILE, SODSINAMEC) KCI) Y (4D, 200)
2091 SC04 FORMATUSX AL, 5% ,3F7.2 '
agee 50751 CONTINUE
0d93 IFCIQUIT.LNE.U) GO TO 5175
7094 READC(NCARD,5100) NLINES,NROT,IROTOP
Qugs Ce*++ IROTCP=1 QUTPUT PROJOECTION COORDS TO MAG TAPE ONLY
1098 Caxn 2 TO LINEPTINTER ONLY
nogs7 Cann 3 QUTPUT TO BOTH
0098 Cw =4 TO LINEPRINTER AND CARDPUNCH FILE
Juee NTLINE=NLINES
J1no C STORE WHICH LINES ARE CYCLED IN ARRAY ICYCL
0101 IF(NLINES,LE.OY GO TO 5150
n102 po0 5053 J=1_,NLINES
2103 ICYCL(J)=0
ALY 5053 CONTINUE
3105 C LINES WHICH ARE CYCLED WILL 3E CHANGED TO ICYCL=1
G106 C IN SUBROUTINE LINES
nuar MLINES=SNLINES+1
2108 5100 FORMATC10X,3I10D)
n109 5140 IF(NLINES.L£2.0) GO YO 5150
2110 MLINE=MLINES-NLINES
2111 CALL LINES(MLINE)
2112 c
0113 NLINES=NLINES=1
1114 WRITE(NOUT,5201)
3115 5201 FORMAT(/)
2116 GO TO 5140
c117 5150 CONTINUE
4118 PO 5166 J=1,NTLINE
2119 IFCICYCLLJ) .EQ.C) GO TO 51466
c120 JP=J+1
g121 D0 31467 K=JP, NTLINE
D12z IFCICYCL(K) .EQ.U) GO TO 5169
2123 X1=ALACY)
J124 Yi=aMA())
c12s 11=ANACS)
u126 X2=ALA(K)
1127 Y2=AMA(K)
1128 12=ANALK)
G129 CALL ANGLECX1,Y1,21,.X2,Y2,22,PHI) &
3130 IFCPHI LGT .9 0. M PHI=1B L . iI=PHI
3131 © WRITE(NOUT,51648)J,K,PHI
2132 5163 FORMAT(S5X,"ANGLE SETWEEN PLANE',13,"AND PLANE",13,
0133 1* 15',.F6.2," DEGREES")
1134 5169 CONTINUE
J135 5167 CONTINUE'
0136 5166 CONTINUE
J37 IF(ICONN.EQ.T) CALL CONN
0138 IF(NROT.EQ.0) GO TO 5247
3139 Cws
31417 Ce* ROTATION=PROJECTION SECTION
1Mk Cs
2142 DO 5250 J=1,NROT
C143 TEADKNCARD,5252)YIROTYP,IROT, X, L
i A 5252 FORMAT(EX,412)
1165 IFC(IROTYP.EQ.T) GO TO 5180
3166 IFCICYCLCIROT) .20.0.0R.IROT.GT.NTLINE) GO TO 5248
147 ¥X=ALACIROT)
1148 YY=AMA(IAROT)
3149 ZI=ANACIROT)
0150 A1=X (L) =-X(K)
n1s1 Fi=Y (L) =Y (K)
a152 Z1=2 (L) =L (K)
3153 WRITE(NOUY,SE57) X1,Y1,Z21,.xX,¥YY, 2L ¥
2154 5257 FORMAT(SX,"0ORTHOGANALISSD VIEWING AXES-—AXES SUPPLIED:z"/
2155 15% ,3F10.5,35%,3F10.5)
1156 CALL ORAXIS(XT,Y1,Z1,%2,Y2,12,%%,YY,12)
0157 WRITE(NOUT,5258) X3,¥Y1,21,%X2,Y2,22,%X,YY,11
158 52528 FORMAT(SX,"AXES CHOSEN:="/3(5X,3F10.5))
((EE%) IF(XT1.LT.=1.0) GO TO 5247 "
2140 WRITE(NOUT,3254) IROT_ NAME(K) NAME(L)
0141 5254 FORMAT(SX,*ROTATION FOR VIZwWING PEPENDICULAR TO PLANE NO.",I4/
b2 15X, ,A4," AND *_A4L,"WILL BE PROJECTED QONTO THE X=AXIS")
0163 CALL ROTATE(XT,Y1,21,X2,Y2,12,%X,YY,I2)
21584 50 10 5257
N165 S24T7 WRITE(NQUT,3255) IROT
1164 3253 FORMAT(SY,"AN % PROJECTION=-ANIS PARALELL TO THE I AXIS HAS 3EEN
187 1CHOSSN==PLANE NO.",14/5¥, "PROJECTION CALCULATIONS ON PLANE ABANDON
2163 2EDY)
169 GO TO 5250
170 SZLE WRITZ(NOUT,5256) IROT
1171 3256 FORMET(SK,'PLANE NO.",I4,"I5 NOT LISTED=-=RECHECK CARDS™)
nir2 G0 7O 5250
M73 51280 CONTINUE
0174 WRITE(NOUT,S182) IROT,MAME(K) , NAMECL)
g17s 5182 FORMAT(SX,'HOTATION FCR VIEWING ALONG PLANE®, I3/
1176 I5X,A4, "AND® AL, "WILL BE PARALLEL THE X=AXIS®)
Q177 X1=ALACIROT)
0178 Y1=AMA(IROT)
0179 Z1=ANACIROT)

2180 XX=x (L) =X (K)
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0181 YY=Y (L) =Y (K)

n182 11=2(L)=-2(K)

0183 CALL NORM(XX,YY,ZI,RAD)

1184 IF(RAD.LT.1.E=7) GO TO 5189

0135 WRITZCNOUT,S5257) X1,Y1,21,%X,YY,121

0186 CALL ORAXISCX1,Y1,21,X2,¥2,22,%%,YY,22)
0187 WRITECNOUT,5253) X1,¥Y1,21,X2,Y2,22,%XX,YY, 11
u188 CALL ROTATE(X1,Y1,29,%2,Y2,22,%XX,YY,12)
1189 G0 TO 5250

0150 5189 WRITE(NOUT,5123)

2191 5183 FORMAT(SX,"INPUT VECTOR 2SRO--RECHECK CARDS®)
0192 5250 CONTINUE

0193 5249 CONTINUE

0194 S175 CONTINUE

2195 STOP

2196 END

END OF SEGMENT, LENGTH 978, NAME MOLJOM

n1ey FINISH

END OF COMPILATION = NO ERRORS

S/C SUBFILE = 28 BUCKETS US:ED
FIRST WORKFILE = 34 BUCKETS USED
SECOND WORKFILE = 25 BUCKETS USED

CONSOLIDATED BY XPCK 12H DATE 30110779 TIME 10/47/58
*SHORTLIST
*IN Ep (FORTSEMICOMP)
*LIE 5D (SUBGROUPSRF&L.SUSBROUTINES)

*WORK =D (FORTWORKFILE)

ko

PROGRAM FxXXX
EXTENDED DATA (22am)
COMPACT PROGRAM (DEM)

SEGMENTS MISSING
NORM
ROTATE
ORAXIZ
CONN
ANGLE
LINES
CARTEX
SELFINM
CONMIN
CARTES

CORE 5338

*EPREB0EEESBOESEBEEEP0E A BN BERE0BESBSRBRBEEEES0EEEEEPEBE0BEE00PERA555EEBEEB580E580EP2RABE0E AR SRABEASIGRERAE3REER
+8BBB9ER BEBSBUEBEEEEOEB3BEEB SENBE8E5PcEBPEEEPAEE85BPBABEERRERABYSEPBECEEBEE0REREEE
«BB238388 NUM3ER OF PAEGES 7 B33PBc3BCEEER3cBEEBBEEESBEEEREOEEES6RBBRRAEHBABERAEEEAEREE8R63E2RBREABHBERERS
+0BE58E3 BSBEBSBBEGBOB03EBB8B0CRB3EECOBEE80BERBAEBCEBEEB8BGE8BUEGOBEEEE8E3BEBEB5RSRE
‘BEBuEQBEBdBBEGEB;EBB55EacBBEanﬁEEBEB“E?EEEEEBBBuEEEBEnEdaBn°3BEBEE&BEBBSEEBBEBBnEGBEEEEBEBBEEEBEEEEE:BEEEEQE“BBBB
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FORTRAN COMPILATION BY #XFIV MK 38 DATE 3I0/1C/7% TIME 10/53/719
aang LIST(LP)

gogc PROGRAM (FXXX)

"gu2 INPUT 1= CRY

cans INPUT 3 = TR0

Caos INPUT &4=MTQ / (FURMAP)

0005 INPUT 5 =CR1

D006 cuUTEUT 2 = CPU

o007 OUTPUT & =LP1

3008 COMPRESS INTEGEAR AND LOGICAL

cCa? . EXTENDED DATA

4010 TRACE 7

aC611 END

0o012 MASTER PEAKS

0013 COMMON/LIMITS/NIX, NTY, N1Z N2X, N2Y,N2Z

0014 tOMHONIFUSISJNO,H1I,H1F,HZ1,MZF,HSI,HSF,H1D,HED,H30
go1s COHHON!FEAKJIJPK(900),L?K(?UGJ,HPK¢9GOJ

on1s COMMON/PARAM/NIN, NOUT NTAPENCP

4105 Irg CGRMONJHiNMUHIHINPK,HMINPK,KOUNT,LEUEL,NEEPK,KNTH!I
o018 COMMON/SIZE/NX NY, NI, NDIM

2019 COMMON/MATRIX/AMAT(31,31,3)

nzo KOUNT=1

nnez NTAPE=4

nnzz NCP=2

Go23 NIN=5

nnze REWIND NTAPE

(negs READ(S 1010 N1l,NZK,N1Y,N2Y,N12,NZI,HINPK,HHINPK,NEGPK,(NTHA:
nzé 1010 FORMATC(TIO, FuU.LD,210)0

ooar WRITE(S,10U8) NX, NY  NLZ, MINPK, HMINPK NEGPK

GG2a 1008 FDRHAT(EI,'NX,MY,NZ,ﬂINPK,HM:NPK,NEGPK',SX,!I#,IE,Fé.!.ISJ

Wze c

wu3a C NEGPK = =1(NEG ONLY) =0 (ZITHER POS QR NEG) = +1 (POS ONLY)
2631 c

0032 ¢ INTERPRET PHUSILIS CARD

33 READ(5,4075) NG,H1I,M1F,M2I,HZF,F3I,H3F,M1D,HZB,NSB
JL54 4075 FORMAT(3IX,13,12X,513)

0935 NX=(M1F=M1I)/m1D + 1

©03é NYS(MZF=M2L)/M2D + 1

137 NZ=(M3F=M3I)/M3D + 1

3023 N2X=MINCINZX NX)

J939 N2Y=MINUCNZY NY)

Co&d NZZsMINJ(NZZ NZ)

b NIX=MAXOINTIX, D)

J0k2 ! NI1Y=MAXOCNTY, 1)

3043 N1Z=MAXCINIZ 1)

3044 WRAITZ(A,10658) NX,NY, NZ, N1X,N1Y, N1Z, NZX,N2Y, N2
yies 11143 FORMATC({5X,"ROWX COL3 SECS'/5X,°"MAP LIMITS®, 315/
pUTY 15X ,"START AT",315/54,"FINISH AT 515)

2047 AZADCNTAPE) (CAMATCILJ, 1), d=1,NY), I=1,00)

148 READ (NTAPE) CCAMAT(L,J,2),d=1,NY) 1=1,NX)

0043 LEVEL=1

2050 IF(NI1Z .EQ.1)CALL SCANCT)

1E51 N2ZP=N21 + 1

S22 ; NZ2IP=MINDN(NZZF NZ)

£0S3 Do 1050 LEV=3 NZ21P

7054 READ(NTAPE) CCAMATYCIL,J,3),0=1,NY) 1=1,0NK)

k55 LEVEL=sLEV = 1

056 CALL SCAn(Z)

ca57 1250 CALL RESTAK

M58 LEVEL=NZ

sy IF(NZZ .ZQ.NZICALL SCANCS)

Ad410) CALL DRDER

o061 CALL COO0ADS

Juk2 STOP

J083 END

IND OF SEGMENT, LEMGTH 337, NAME PEAKS

YA SUBROUTINE SCANCISTAK)

J045 COMMON/PEAK/TIPRISO0) ,LPR(500) HPKR(FOD)

2066 COMMOM/PARAM/NIN  ROUT NTARZ NCP

et COMMONSSTZE/NX ,5Y ,NZ  NDIM

(1.1 COMMON FMINMUM /M INPK , HMINPK ,KOUNT ,LEVEL NEGPK KNTHAX
nyse9 COMMON/MATRIX/AMAT(31,31,.2)

folvl d+; COMMON/LIMITS/NIN NIY NTZ, N2X NIY , NET

nnz € SEZT NDIM=CURRENT DIMENSIONING IN COMMON BLOCK /PEAK/
uliTe NBIM=SON

o733 DO 1100 II=n1X, NZX

2074 90 1100 JJ=N1Y, N2Y

Jurs c

Huré C

0or? CALL XONTAK(II,JJ, ISTAK)

o078 A IFC(KOUNT .GT.NDIM) RETURN

nore 1102 CONTINUEZ

v[o}. 3¢ RETURN
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0081 END
END OF SEGMENT, LENGTH LB, NAME SCAN

oaog2 SUBROUTINE KONTAKCII,JJ,ISTAK)

0UB3 COMMON/PEAK/TJRK(S00) ,LPX(IN0) APK(Z0D)
DA COMMON/PARAM/NIN ,NOUT NTAPE,NCP

0085 COMMON/SIZE/NX, NY NL,NDIM

J086 COMMON/MINMUM/MINPK ,HMINPK ,KOUNT [LEVEL NEGPK , KNTMAX
87 COMMON/MATRIX/AMAT(Z1,31,3)

W8S HH=AMATC(II,JJ,ISTAK) + 1.E-10

nnae IF(MINPK.EQ.T) GO TO 2070

acs0 IFCHH.GT HMINPK .AND .NEGPK .GE.D) GO TO 2090
0091 FMINPK ==HMINFK

9 IF(HH.LT.FMINPK .AND .NEGPK .LE.D) GO TO 2080
noes RETURN

J0%4 2090 CONTINUE

nnes K1=1

fii96 K2=3

naer IFC(ISTAK.LEQ..1) Ka=2

0093 IF (ISTAK.EQ.3) K1=2

039 I1=11-1

2100 IF(11.EQ.0) 11=1

3101 J1=4J=1

o102 IFCJ1.EQ.D0) J41=1

0103 12=11+1

2104 IF(I2.GT NX)IZ=NX

5105 J2=Jd + 1

0106 IF(J2.6TNY) JZ=NY

0107 IF(NEGPK.LT.M GC TC 21M

5108 po 2100 K=Kk1,K2

0109 DO 2100 J=d1,d2

0110 Do 2100 I=11,12

1111 IF(AMAT(I,J,K) .6T.HHIGO TO 2101

n112 21C0 CONTINUE

2113 60 TO 2120

9114 2101 CONTINUE

3115 IF(NEGPK.GT.U) RETURN

3116 HH=HH = 2.2-10

0117 L0 21102 K=K1,K2

1118 0O 2110 J=d1i,4d2

2119 DO 2110 I=11,12

3120 IFCAMAT(L,J,K) oLY JHH) RETURN

5921 2110 CONTINUE

1122 2120 CONTINUE

n123 KOUNT=KOUNT + 1

c12é c

125 € TEST FOR OVERFLOW

2126 IF(KOUNT.LE.NDIM) GO TO 2105

17 WRITE(S,2103) 11,JJ,LEVEL

3128 2103 FORMAT(ZX,'RARAYS CONTAINING PEAKS HAVE OVERFLOWED AT'/
0129 15X ,"ROW=",15," COL=",15,% SECTION=",15/
7130 25X,'Y0U MAY SUPPRESS WEAK PEAKS BY SETTING MINPK=1 AND SPECIFYING"
0131 3,1%,"HMINPK ")

)52 CALL DUMP

0133 RETURN

T13e 2105 CONTINUE

2135 TJPK(KOUNT)=KODECLIL,JJ)

136 HPK{KOUNTI=HH

3137 JCALL INTERPAII, JJ KK, ISTAK HH,ISET)
J138 LPK(KOUNT)Y=ISET

0139 ~ RETURN

1944 END

ND OF SEGWENT, LENGTH 26N, NAMZ KONTAK

ni

11614 SUSBROUTINE ULUMPINDIM)

142 COMMON/PEAK/TJPKLSNN) ,LPK (RN ,H4PK(FUW)
1143 COMMON/PARAMININ NOUT NTAPE NCP

1Lk DO 1070 I=1,.NDIM

U345 WRITE(NCP,1072) IJPK(I), LPK(I), HPK(I)
J146 172 FORMATOSX,2L10,F10.3)

1147 1070 CONTINUE

2148 TETUAN

Je9 v END
IND QF SEGMZINT, LENGTH 37, NAMZ DUMP

-1 SUBROUTINE ORDZR

115 COMMON/BZAK/IJPK(FU0) LPR(FAN) ,HPRIF0D)
152 COMMON/PARA® ININ,NOUT NTAPZ NCP

3153 COMMON /M ITNMUMIMINPK ,HM INPK ,KOUNY ,LEVEL ,NEGPK ,KNTMAX
154 COMMON/MATRIX/AMATCZY,21,3)

1155 KM=KQUNT =1

U156 00 2300 K=1,KM

B157 KP=Kk + 1

2158 DO 2310 KK=KP_KOUNT

3159 IF (HPK(X) .GE .HPK(KK)) GO TO 2310

0160 ITEMP=IJPK(K)
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01561 TJPK(K)=IJPK(KK)

1142 LIPK(KK)=ITEMP

0163 ITEMP=LPK(K)

1164 LPK(K)=LPK(KK)

0145 LPK(KK)=ITENP

J166 TEMP=HPK (K)

0167 HPK(K)=HPK (KK)

1168 HPK(KK)=TEMP

3169 2310 CONTINUE

1i7a 2330 CONTINUE

2171 RETURN

J172 END
END OF SEGMENT, LENGTH 83, NAMZ ORDER

0173 FUNCTION KODE(II,JJ)

0174 COMMON/MINMUM/MINPK ,HMINPK ,KOUNT ,LEVEL NEGPK KNTMAX
wirs KODE=10J00%IT + 100*JJ + LEVEL
0176 RETURN

0177 END
END OF SEGMENT, LENGTH 3N, NAME KODE

1178 SUBROUTINE RESTAK

2179 COMMON/MATRIX/AMAT(31,31,3)

130 COMMON/ZSIZE/NX,NY, NZ,NDIM

U181 DO 2200 I=1,NX

n1s2 DO 2200 J=1,NY

S123 AMATCI,J,1)=AMAT(I,J,2)

2184 2200 AMAT(I,J,2)=AMAT(L,J,3)

3185 RETURN

2138 ZND
END OF SEGMENT, LENGTH 35, NAME RESTAK

n1s7 SUBROUTINE INTERPC(II,JJ, KK, ISTAK HH,ISET)
0138 COMMON/MATRIX/AMAT (31,31,3)

Y489 COMMON/SIZE/NX, NY, NZ, NDIM

1130 C Z-DIRSCTION INTEZRPOLATION VERSION

0171 ; IFCISTAK.EQ.2) GO TO 1850

3192 02=0.0

1193 GO TO 1865

2124 1860 CALL PARABCAMAT(II, JJ,1) HH,AMATC(I1,JJ,3),6T,02)
3195 1865 CONTINUE

U196 IF(IT.EG.T.0RLIILEG.NZ) GO VO 1870
HMIT IMsII - 1

0198 IP=II + 1

0139 CALL PARAB(AMAT(IM, JJ, ISTAK), HH, AMAT(IP, JJ,ISTAK) WT,DX)
0200 GO TO 1875

2u1 1870 CONTINUE

g202 pX=3.0

n2a3 1875 CONTINUE

0204 IF(JJ.EQa1.0RJJLEQ.NY) GO TO 1880
1205 FLENFES

U206 JP=JJ + 1

gZa7 CALL PARABCAMAT(II, JM ISTAK) HH, AMATCII, JP,ISTAK) WT,0Y)
prgel GO TO 1885

1213 1280 pY=1.0

3218 1585 CONTINUZ

g1 NEGI=IFIXC(1NU.=0xX + 50.5)

d212 MEG2=IFIX(10C.%DY + 50.5)

1213 NEGI=LIFINCIUD.2DZ + 50.5)

J214 ISET=12201%NEGT + 1014NEG2 + NEG3
1215 RETURN

216 END

ND OF SEGMENT, LEINGTH 192, NAME INTERP

4 SURRQUTINE DECODEC(ISET,OX,DY,D2)

1213 IX=LSET/1N21

1219 ISET=I853T = 10201>1IX

3220 I¥=1SET/101

2221 172I13ET = 101*1Y

1222 DX= ). 01*FLOATIIND = 0.5

J223 DY=5.014FLOATIIY) = 0.5

1224 BZ=0.01#FLOATCIZ) = 0.5

3225 RETUAN

1226 END
ENMD OF SEGMENT, LENGTH 68, NAME ODECODE

nzaz27 SUBROUTINE PARAB(YM, YO, YP, wT,0IST)
0228 WT=YP + YM = 2 0#YQ

0229 DIST=0.5%(YMN = YP)/WT

3230 RETURN
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0231 END
END OF SEGMENT, LENGTH 45, NAME PARAR

23z SUBROUTINE COORDS

Jz33 COMMON/FUSIS/NOG M1L M1F M1 M2F, MIL M3IF, M1D, M2D, M35D
2234 COMMON/PEARR/IJPKAS00) ,LPKCIUI) ,HPK(FT0)
0235 COMMON/MINMUM/MINPK ,HMIYPK ,KOUNT ,LEVEL NEGPK,KNTMAX
0236 NCP=2

0237 DO=1 .0/120.2

0233 ODX=0DD*«FLOAT(M1D)

Je39 DDY=DD*FLOAT(M2D)

2240 DPZ=DO*FLOAT(M3D)

J261 DIX=DD*FLOAT(MII)

Jaa2 DIY=DD*FLOAT(MZI)

J243 DIZ=DD*#FLCAT(M3I)

C244 IF(KOUNT.GE.T1) GO T2 1614

2245 WRITE(NCP,1606) HMINPK

gzée 1606 FORMATC"NO PEAKS OVER',E11.4,° FOUND®)
U247 RETURN

J248 1604 CONTINUE

0249 c

G2s0 KOUNT=MINCCKOUNT KNTMAX)

u2s1 DO 1600 K=7,KO0UNT

o252 IJ=IJPK(K)

0253 LL=LPK(K)

0254 Ix=1J/10000

Uess 1J=IJ = 10000*1x

256 IY=1J/120

0257 IZ=IJ = 100=1Y

o258 CALL DECODE(CLL,DX,0DY,DZ)

nas’s DEX=DX + FLOAT(IX = 1)

U240 DEY=DY + FLOAT(IY = 1)

1261 DEZ=DL + FLOAT(IZ - 1)

J262 XX=DIX + DDX*DZX

U283 YY=01Y + DDY*DEY

264 I1=D11 + DDZ#*DZ2

nzes c

0256 ¢

n2ay G0 TO (1620,1625,1630,1635,1640,1645) N0
U26s 16210 WRITECNCP ,1660) K, AX,YY,22 ,HPK(K)

1265 GO TO 1650

pavo 1625 WRITECNCP,1462) K, XX,2Z,YY , HPK(K)

1271 GO TO 1650

ca72 1530 WRITECNCP,1660) K, YY, XX, I1,HPK(K)

8213 GO TO 1650

C274 1635 WRITE(NCP 16600 K, YY,11,.XX _ HPK(K)

2275 G0 TO 1650

J2Th 1640 WRITE(NCP ,1660) K, IT, XX, YY HPK(K)

cefr GO 10 1450

gz78 1645 WRITE(NCP,1663) K,ZZ,YY, XX HPK(K)

G279 1650 CONTINUE

n230 1660 FORMAT('P*, I3,3X,3(2X%,F10.5),5X%,F10.5)
3281 1600 CONTINUE

gz2ae g PUT ON TERMINATOR

1283 c

0284 TFIN==099 .99

4285 WRITEZ(NCP, 1603) TFIN,TFIN,TFIN,TFIN
3236 T6C3 FORMATC*TERM® 3% ,3(2X,F10.5),5%,F10.5)
11237 c

nz3s RETURN

C23% IND

END OF SEGMENT, LENGTH 268, NAME COORDS

2290 FINISH

ElD OF COMPILATION = NO ERRORS

SIC SUBFILT s 43 SUCKETS USED
COMSOLIDATED 3Y XPCk 12H DATE 33410479 TIME 10457437
*SHORTLIST
%IN ED (FORTSEMICOMP)
*LIZ 3D (SUBGROUPSRF4.SUBKOUTINES)
*W0RK b (FORTWORKFILI)
(R 5
PROGRAM FXXX
SXTENDED DATA (22AM)
COMPACT PROGRAM (28M)
SEGMENTS MISSING

%FDP
CeRE 153240



KONTUR:z COMPILATION LISTING = P 1

FORTRAN COMPILATION B8Y EXFIV MK 2B DAYE 3C/710/79 TIME 11227736

0o LIST(LP)

3001 PROGRAMCFXXX)

3302 INPUT &4=M7T0 / (FURMAP)

annz INPUT 5=CR1

ST QUTPUT é=LP1

o005 INPUT 1=CRO

n0dé COMPRESS INTEGER AND LOGICAL

aoor COMPACT PROGRAM

AL EXTZNDED DATA

2009 TRACE 0O

2010 END

uii1 MASTER KONTUR

2012 COMMON/SYMMER/MSYMELC14)

co13 COMMON/SYMMEL/NSYMM RX(16) ,TXC(16) ,RY(16) , TY(16) ,RZ(16),T2(18)
s COMMON/ATOMS /NATOMS ,NSECTC100) ,ROW(100),CO0LC100),LSECCI00)
01s COMMON/ATOMID /KOUNT ,NAMECTUU) ,TATOMCTUD)

nateé COMMON/FUSIS/NQ,M11 M1F M2I M2F M3I_M3IF_M1D,M2D,M3D
fa el g COMMON/MATRIX/AMAT(31,31)

nn18 COMMON/ORDER/MAXPTS ,LINKC1200)

no1e COMMON/SIZE/NCOL NX,NY, DX, DY, HDIV

2o COMMON/POINTS/NFTS

co21 COMMON/CONTRL/MATWRT,INTERP KURV KREL,ITAPE NTAPE
nnge COMMON/RANGEH/HMAXACZO) HMINACID)

nnz3 DIMENSION HVEC(Z2D)

Q0246 QEAD(1,4990) MATWRT,INTERP, KURV, KREL,ITAPE, KLINE KGRID NX _ NY,DX,DY
a02s 4990 FORMAT(?ICQ,2FC.0)

cozs ¢

qoz2v ¢ ITAPE=1 FURSUM INPUT

a028 € ITAPE=2 CORDSTEP INPUT

1029 G CONTOUR OPTIONS

2030 C KLINE=0 ALL SCLID LINE

0031 € KLINE=1 FIRST CONVOUR SOLID PROGRESSING TO MORE JPEN DASHES
uu3z C KLINE=2 POSITIVE CONTOURS SOLID, NEGATIVE OR 2ZERO CONTOURS DASHED
0033 € SCALING OPTIONS

2024 G KREL=0 CONTOURS OM ASSO0LUTE VALUES -
(HI35 € KREL=1 CONTOURS ON HDIV*HMAX

36 C KREL=2 CONTOURS ON HDIV*(HMAX = HMIN)

an37 C KGRID = 0 MO ACTION

cG3s C KGRID=1 ,.. GRID TO SE DRAWN AT INTERVALS OF J.1 CELL TRANSLATION
U3 v}

N4y c

e NTAPE=4

2042 NZ=1

M43 READ(1,4995) NHOIV,(HVECC(I), I=1,NHDIV)

J0&4 = 43%5 FORMAT(ID,23F0.D)

GUs5 c

Q046 IF(MATWAT JEQ 0) WRITE(S,4540)

a7 4340 FORMAT(SX,"MATRIX NOT PRINTED")

0048 IF(KURV .2G.2) WRITE(&,45%41)

J069 43471 FORMAT(SX,"CONTOURS NOT SMOOTHED"™)

2G50 IFCINTERP .EQ0) WRITE(S,4742)

nus 4942 FORMAT(5X,"NO IMTERPOLATIOM BETWEEN CELLS™)

ansz2 WRITE(S,4943) bx,DY

J053 4343 FORMATO(SX,"CELL SIZE®"  F10.3,5X,"BY",F10.3,.5%, "MM.")
1154 WRITEC(H,5050)NX  NY, DX DY, NHDIV, (HVEC(I),I=1,NHDIV)
0g55 5750 FORMAT(SX,215,2F10.3,13,20F5.1)

1354 IFCITAPE.EG.0) GO TO 4070

Wis7 IFCITAPE.EQR.2) GO TO 4072

53 C INTSRPRET PHUISIS CARD

anss READ (], 4075F NOMII,M1F M2 M2F,M31, M3F, M1D,M2D M30D
3680 L075 FORMAT(3IX,13,12x,913)

1061 c

us2 € NATOMS.LT.U=FRZE FORMAT ATOMS FILE

0063 C KHAR=0 SYM3OLS ONLY MARKED

0044 L KAAR=1 SYMBOLS AND ATOM NAMES MARKED

10635 c

SLEY READLT,46950) NATOMS NSYMM ,KHAR

slel ¥ IFENSYMM BT .J) CALL SYMRED

2068 C == PUT IN CONDITIONAL JUMP HERE

JJE9 c

7 60 TO (2255,2261,2265,227(,2275,22580) N0

Jo?1 22535 CALL RANGECXMIN, XMAX, YMIN, YMAX , ZIMIN,ZMAX) .
2arz FMIN=XMIN

73 SMAK=XMAX

3074 CMIN=YMIN

3] CHAX=YMAR

ca76 GO TO 2285

WrT 2260 CALL RANGECXMIN, AMAX,IMIN,ZMAX, YMIN,YMAX) 3
zars RMIN=XMIN

stk L) AMAX=XMAX

0030 : CMIN=IMIN

(MES | CMAX=XMAX

JcE2 G0 TO 2285

o0as 2265 CALL RANGECYMIN,YMAK, XMIN, XMAX, ZMIN,ZMAX)

0084 ARMIN=YMIN

0085 IMAX=YMAX



c
£

o

2270

2275

4n7s

4c72

&N74
4070

5014

N10
5013
5020
5055

S5C

L9E2

4LEC2 FORMAT(SX,*MAX VALUE=",210.3,'MIN VALUE=',E10.2)

4364
L3610

CMIN=XMIN

CMAX=XMAX

G0 TO 2285

CALL RANGECZMIN,ZMAX,XMIN,XMAX, YMIN,YMAX)

AMIN=ZMIN

AMAX=ZMAX

CMIN=XMIN

CMAX=XMAX

G0 TO 2285

CALL RANGECYMIN,YMAX,ZMIN,ZMAX, XMIN,XMAX)
RMINSYMIN

AMAN=YMAX

CMIN=ZMIN

CMAX=ZMAX

GO TO 2235

CALL RANGECZMIN,ZMAX,YMIN,YMAX,XMIN,XMAX)

AMIN=ZMIN

RMAX=ZMAX

CMIN=YMIN

CMAX=YMAX

CONTINUE

WRITECH,2286) XMIN, XMAX,YMIN,YMAX,ZMIN,ZMAX

FORMAT(5X, RANGZS*/10X,2(5X,2F6.3))

IFCNATOMS JNZ.0) CALL ATREAD (XMIN,XMAX, YMIN,YMAX, ZMIN,ZMAX)

WRITE(H,4078) NHDIV,NX,NY,NZ

FORMAT (2X, "NHDIV=",14,2X, NX=",14, iY=" 14, 'N2Z=",14)

NX=(MIF-M11)/M1D + 1
NY=(M2F=-M2I)/MED + 1
NZ=(M3F=-M3I)/M3D + 1
IF(NHDIV.E@.DJ) GO TO 40713
IF(KREL.EQ.0) GO TO 407C
CALL TSCANCNZ ,HMIN,HMAX)
CONTINUE
HMULT=HMAX
IF(KREL .EQ@.2) HMULT=HMULT = HMIN
DO 4076 I1=1,NHDIV
HVEC(IT)=HMULT*HVEC(II)
CONTINUE
CALL OPENGINOGP
SPACX=10.
SPACY=10.
HT=DY*FLOATINY=1)
WOSDX*FLOAT(NR=9)
IxMAX=900.0/(WD + SPACX)
PO 5110 1JIK=1,N2Z
CALL ORIGIN(WD, HT,SPACK, SPACY, IJK,IXMAXR)
IF(NHDIV.EQ.UYGO TO 4967
IF(ITAPS.EQ.J) GO TO 5014
READCNTAPE) (CAMAT(I,J) , J=1,NY),I=1,NX)
IF(MATWRT.EG.0) GO TO 5313
CONTINUE
DO S010 I=1,NX
IF(ITAPE.EQ.D) READ(S5,5C20) (AMAT(I,J),J=1,NY)
TF(MATWRT JNELUIWRITE(E,5N55) C(AMATCI,J),J=1,NY)
CONTINUE
CONVINUE
FORMATC1CF0.D)
FORMAT(5X ,1'1F10.5)

AN TROUGH MATRIX SETTING MAX AND MIN
TAPE HAS ALIEADY BEEN PRESCANNED
IF(ITAPE.NELD) GO TO 49681
HMAX==1 .55
HMIN=1.ES
b0 4942 II=1,NX
DO 4942 JI=TNY
H=AMATC(LL ,JJd)

IF(H.GT HMAXIHMAX=H
IFCHLLTJHMINIHMIN=H

CONTINUE

WRITE(S,L802) HMAX HMIN

IF(KRELLEG.J) GO TO 4961
HMULT=HMAX

IF(KREL .20 .2) HMULTSHMULT = HMIN
00 4764 IJ=1,NHDIV
HVEC(IJ)=HMULT*HVECKIJ)

CONTINUE

WRITE(S,6FU&)(HVEC(ITI) II=1,NHRIV)

LEQL FORMAT(SX,'CONMTOUR LEVELS ACJUSTED T0*/10%,1C0E10.3/1C%, 1081

L4961
LI6T

ELT

CONTINUE

CONTINUZ

CALL ATMARK(KHAR,IJK)

CALL RECT(WMO,HT,AMIN,RMAX,CMIN,CMAX KCRID)
IFCNHDIV.EQ.UY GO TO 511D

D0 5101 I=1,NHDIV

HOIV=HVEC(L)

MINATE CONTOU®S WHICH ARS TOO HIGH CR TOO LOW
IF(KREL SNE 'y NDa(HDIVLCT S HMAX SORLHDIVLLTLHMIND)

IF (KLINEWJNELO) CALL LLINECKLINE, I, NHODIV,HDIV)
IFC(ITAPZ .EQ.T1.ANDLCHDIV.GTHMAXACIJK) .OR.
THDIV LT .HMINACIJKD)) €O TO 5101

CALL RASTER

fcte]

T0

31

-

11

0.1)



KONTUR:

0181
0132
n183
0134
0185
3138

COMPILATION LISTING = P 3

CALL LSSEK
5101 CONTINUE
5110 CONVINUE

CALL DEVEND

STOP

END

END OF SEGMENT, LENGTH 732, NAMEZ KONTUR

0187
n18a
1182
a1%0
g1921
n192
2193
0194
2135
11576
2197
0198
1199
u2ad

SUBROUTINE ORIGINCWD, HT ,SPACK,SPACY, II,IXMAX)
IY=II/1xMAX
IFC(MOD (LI IXMAX) EG.N) IY=1Y=-1
IX=II = IY*IXMAX
XOR=S0.0 + SPACX + (WD + SPACX)*FLCAT(IX=1)
YOR=SPACY + (HV+SPACY)*FLOAT(IY)
WRITE(6,1996) XOR,YOR
1690 FORMAT(SX,"ORIGIN®,2F10.3)
CALL MOVTOZ(0.,D.)
CALL TRANSF(=1)
CALL TRANSF(2)
CALL SHIFT2(X0R,YOR)
RETURN
END

END OF SEGMENT, LENGTH 103, NAME QRIGIN

nzn1
w202
Q0203
u2nég
2us
a216
Q227
n2a8
0239
32190
Hz1
ngiz
6213
0214
U215
1216
0217
02138
219
G220
gz21
péaz
)
J224
0225
n2zé
uzZ27?
2228
L229
n23d
1231
232
J233
J234
1235
1236
2237
s 38
n239
1260
24t

n256
0257
J258
2259
G260

SUBHOUTINE ATREADU(NMIN, XMAX, YMIN,YMAX, ZMIN,IMAX)

COMMON/ATOMS/NATOMS ,NSECTC(120) ,ROWC1J0),COLCTIDT) LSECCION0)

COMMON/ATOMID/KCUNT NAMZ(100) ,IATOMCICD)

COMMON /SYMMEL/NSYMM, RX (16D . TXC16) ,RYC18),TY(16) ,RI(16),T2(16)

COMMOM/FUSIS/NQ, M11 M1F M2I, M2F, M51,M3F, M1D,M2D,M3D
COMMON/SIZE/NCOL,NX,NY, DX ,DY,HDIV
LOGICAL FREe,INCELL
FREESNATOMS .LT.J .
IF(FREEINATOMS=-NATOMS
IFC.NOT.FREEJREAD(5,2105) xAX,.YY
2105 FORMATC(F9 .8/F%.56)
KCUNT=N
B0 2100 I=1,NATOMS
IFC.NOT.FREEIREAD(S,2112) NAME(I),Z,XX,YY,I1
IF(FREE) READ(S,2198) NAME(I)  MZI, XX,YY,11
2198 FORMATCAL,LU,3F0.0)
WRITE(S,2111) NAMECI),Z,XX,YY, 21
2111 FORMAT(1X,"ATREAD",AG,4F10.3)
IFC.NOT.FREE) NIZ=IFIX(Z + .01)
b0 2220 J=1,NSYMM
XAX=XX
YYY=vy
11i=11
CALL SYMTRYCXXX,YYY,Z2Z,3)
CALL MODCEL(XXX)
CALL MODCEL(YYY)
CALL MODCEL(Z212)
WRITECS,2197) I,d,XXX,YYY, 222
2197 FORMAT(SX,"SYMM® 215,%F10.3)
IFC.NOTINCELLOXXX ,YYY,ZZZ ,XMIN,XMAX, YMIN,YMAX,
1IMIN,IMAX)) GO TO 2220
KOUNT=KOUNT + 1
TATOMIKOUNTI=I
MSECTC(KOUNTI=MINLINZZ 5)
2112 FORMATCAL,SX,F9.6,9%,3F3.46/)
60 TO (2115,2123,2125,2130,2135,2140) N0
2115 CALL MAP(XXX,ROW(KOUNT) ,YYY, COLCKOUNT),22Z,LSECC(KOUNT))
GO0 TO 2150
21230 CALL MAP(XXX, ROW(KOUNT) ,22Z,COLCKOUNT) YYY, LSECCKOUNT))
G0 To 2150
2925 CALL MAPCYYY,ROWCKOUNT) ,XXX,COLCKOUNT) ,ZZ2Z,LSECIKOUNT))
GO0 TO 2150
2130 CALL MAP(CZZI,30W(KOUNT) XXX, COLCKOUNT) , YYY, LSECCKOUNTY)
G0 TO 2150
2135 CALL MAPCYYY,ROWCKOUNT),Z2Z,C0LCKCUNT) XXX, LSECCKOUNT))
60 TO 2150
40 CALL MAPCZZZ,ROW(KOUNT),YYY,COLCKOUNT) XXX,L3SC(KOUNT))
50 CONTINUE

WILITE(S,2155) KOUNT, NAMZCI) XXX, YYY, 222,04 (KOUNT) , CCLIKOUNT) ,

ILSEC(KOUNT)
2155 FORMATCIX,'2TREAD®,I5,A4,5F10.3,110)
3222 CONTINUS
2100 CONTINUS

RETURN

EMD

LENETH 392, NAMzZ ATREAD

SUBROUTINE ATMARK(KHAR,ISEC)

COMMON/ATOMS/NATOMS ,NSECTC100) ,ROWC100),COLCT100) ,LSECCITD)

COMMON/ATOMID/KOUNT ,NAMECTUU) ,TATOMCTIGL)
COMMON/FUSLIS/NO, M1L, M1F M2I M2F K31, M3IF,M1D,M20D,M30
COMMON/SIZE/NCOL NX,NY, DX, ,0Y,HBIV
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0261 DIMENSION NAMTMP(1)

nzs2 DO 2200 I=1,.KO0UNT

0263 IFCLSEC(IDNZELISECY GO TO 2200

nzsé IF(ROWCI) .GT.NX) GO TC 22(C0

D265 IFCCOLCI).GT.NY) GO TG 2291

0286 XMAP=ROW(I)=0X

0287 YMAP=COL(I)*DY

0268 CALL MOVTO2(XMAP,YMAR)

0269 IATI=IATOMCI)

Py dv] WRITE(S5,2197) I, IATI NAMECIATI), LSECKI) NSECTOI), XMAP YHMAP
02711 2197 FORMATC1X,"ATMARK®,215,2X,44,215,2F10.3)
nara CALL SYMBOL(INSECT(I))

e73 IF(KHAR.EQ.T) GO TO 2209

H274 XMAP=XMAP + 10.0

0275 CALL MOVYO2(XMAP , YMAP)

n27e NAMTMR (1) =NAME(IATI)

w277 CALL CHAARR(NAMTMR,1,4)

0278 2200 CONTINUE

3279 RETURN

J280 END

END OF SEGMENTYT, LENGTH 126, NAMZ  ATMARK

nzg1 FINISH

END OF COMPILATION - NO ERRORS

§/C SUBFILE = 36 BUCKETS USED
CONSOLIDATED BY XPCK 12H DATE 3C/10179 TIFE 11731745
*SHORTLIST
*IN ED (FCRYSEMICIMP)
*L18 ED (SUEBGROUPSRF4 .SUBROUTINES)
*WORK ED (FORTWORKFILEZ)

ko

PROGRAM FXXX
EXTENDZD DATA (22AM)
COMPACT PROGRAM (DBM)

NTS MISSING
o

OPZNGINOGP
TSCAN
RAMNGE
SYMRED
SHIFT?
TRANSF
MOVTCZ
INCELL
MAP
MODCEL
SYMTRY
CHAARR
SYMBOL
AFDP

(=
L
o
&

CARE 1

+0DODODODDLODODODDDODDDODOLODODODDODODDDODUDODDDDOODODUDOPODDDODDDEDDLDDODOLODODODDODDDDODDDEDLODODDDDODLODDDODDODDD

«dD0DDOD pophoDDDODOLOODDDDODDCDDDDDOLODDDDODDDDDODDDDLOODLODDDODODODDODODDOODDDDDD
+0D0RODD NUMEER OF PAGES i bDDDDODDOLDDODDEODDODDODDODDEODODDDDDOODODDODODDDDDODDROEODODDDOODDDODODDDDDD
+0D0DODD pogbboDDEOLODOOLDLODODOOODOODDDDODDDOODOLODODODOODDODODDODODOODDDODDDDDDDD

+bDD3CDDCODDOOODOCOODODODDODOOOODDODDEDDODOCDODDODODDGOGDODDDEDODDNOODDODODDDODDOOODDDDDDODDODDOODDDDEDDDODDODODDDD
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FORTRAN COMPILATION BY #XFIV ¥K 38 DATE 3 /12479 TIME 11/28/38

nooy LIST(LP)

Qoo PROGRAM (FXxX)

uae INPUT 1= CRU

03 INPUT 3 = TRO

2004 INPUT 5 =CR1

Caas OUTPUT & =LFP1

Jule COMPRESS INTEGER AND LOGICAL

(MsDhirg EXTENDED DATA

op0s TRACE 1

acng END

2010 MASTER GINMOL

0o COMMON/SYMMEL/NSYMM AXC18) ,TX (16D RY(16),TYC16) ,R2016),TI(16)
nn12 COMMON/SYMMER/MSYMELC16)

no13 COMMON/ATOMS/NATOMS X (100D, Y100 ,Z2C100)
Q014 COMMON/RADII/NAMECI0D)Y ,NATC100),RCOVII0D) ,RVWL1CO)
og15 COMMON/CELL/A,B,C,ASIND ,ACOSE

unt1é DIMENSION NLINEC30),LVEC(450,2)

(0 g DIMENSION LINEC30,34)

no18 DIMENSION MBONDC(1CD)

0019 DIMENSION XXC(100),YYC100),22¢100)

anzo DIMENSION MPENX(E)

unz1 DIMENSION MATSYM(Z2O) ,MATITX(2U)  MATITY (20D MATITIC(Z20) MATPER(ZM
nn2z2 EQUIVALENCE (LINEC1,1) ,LVEC(1,1))

a023 DIMENSION MATC12O)

024 DIMENSION LAXIS(3)

uozs DATA LAXIS/12H x = ¥ =1 =/

n2s DATA MPENX/0,0,1,0,0,-1,0,04

ooer LOGICAL BCALC, HCALC,LDASH, KENTRE KONTAK
0928 KENTRE=.FALSE.

2029 G :

na3s0 C SET COVALENT RADII =- SOURCE G.I.BROWN: A NEW GUIDE TO MODERN VALENCE
0031 v THEORY=-=1972 =D.

132 C COVALENT RADII GIVEN FOR THE FOLLOWING ATOMCI SPECIESCATOMIC NOS.)
G033 C HC1) 34(5) CC8) NC7)Y O0(2) F(9) SIC14) PC15) S€16) CLC17)
0034 C AS5(33) SE(34) BAC35) S5B(51) TEC(S2) 1(5%)
RS (o

u3s Do 2000 I=1,100

1037 2000 rRCOVI(ID=C.

(R T.] ACOV(1)=.3

1139 RCOV(5)=.4

3260 ecovisd =77

06 RCOV(T)=.T4

2042 REOVIE)=_T4

JIL3 ACOVITI=.T72

Q3hké FCoV14)=1.117

1045 RCOV(15)=1.10

046 RCOV(16)=1.04

VLT RCOV(173=.9%

cJ68 RCOVI33)=1,21

J49 REOV(34)=1.17

0osa RCOV(35)=1.14

JI51 RCOVISTI=T1.41

2d52 RCOV(52)=1.37

2053 RCOVI53)=1.33

a0ss [

11155 C INTER PSEUDO-ATCMIC SPECIES FOR UNUSUAL H=BONDING DISTANCES
2156 c ATOMIC NOS GE 90 FOR H=20ND ACCEPTOS

2357 3

2L58 BLOVIED)= 4

59 fcovV(21)=.5

2060 ACovia2l=.86

3341 RCOVIB3)=.75

tlbe RCOV(E&)=_35

163 BCOV(ES)=.50

1064 PCOV(RE)=.95

JC55 RCOV(E7)Y=1.u00

Cls6é RCOV(2B)=1.25

1167, RCCV(RD)=1.35

10488 BCOV (%) =65

0049 RCOVIFT)=_8%

24a70 RCOV(92)=_7"

T REQV (93)=_89

agr2 RCOV (&) 5

2073 FLOV(®5)=90L

cCo74 ACOV(F6)=,75

7S RCAV(OTI=1.05

2076 . PCOV(93)=1.10

GG77 ACOV(SF)=1.20

oo7a Acove170)=1.25

Jur9 e

Q080 c SET VANDERVALS RADII =-- SOURCE A5 ABOVE + CARION=1.75
ocs1 c

oce2 AVWL1d=1.0

ONg3 AVal(5)=1.75

0oas RVWI(7)=1.50

anas RVW(BY=1.40
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0nsé
ey
ouas
o029
aa9l
BIVER |
ong2
0093
nne &
unes
ouvé
a0%7
JU9E
onsg
2100
4171
102
n103
C104
0105
J1Mé
2107
0108
4199
c110
0111
n112
0113
1114
0115
1118
a117
3118
0119
7120
J121
0122
9123
2124
0125
0126
J27
G128
2129
c130
N131
132
133
0134
J135
3136
9137
138
0139
J144d
2141
1142
C143
Clé4
11145
146
1147
C148

OOOO0OO0O00

AU

WH

1000

1003

1011
mnio
1was

1002

1019

1020

BVW(3)=1.25

AVW(15)=1.70
RVW(16) =185
RVW(C17) =181
RVW(I3)=2.0(
RVW(34)=2_00
RVW(35)=1.95
AVW(51)=2.20
RVW(52)=2.20
RVW(53)=2.15

PUT IN CHECKING FACILITY FOR ABSENT ELEMENTS

TOMATIC SONDING

IF 6(RT+R2ICRIJCT1.2(RT1+R2) ATOMS BONDED
IF1.2(R1+R2I<RUICZ.I1S(RTI+R2) ATOMS H=BONDED
EPE R1 AND RZ ARE THE COVALENT RADII

READC(5,1000) NATOMS, NSYMM, IFORM,NAX

FORMATC10X ,415,9F0.0)
WRITE(S,TUUIINATOMS NSYMM, TFORM, NAX

FORMAT(5X ,415,9F7.3)

O 1005 I=1,NSYMM

READ(5,1010) RXCI),TXCI),RYCID, TY(I), RZ(1),TZ (L) ,MSYMELCD)
HRITE(6,1G11!RX(I),T!tI),RY(I),TT(i),RZ(I},TZ(I),NSYHEL(I)
FORMAT(5X ,6F10.4,110)

FORMAT(6F10.3,110)

CONTINUE

READ(5  1NDZINCELL,A,B,C,ALF,B5T,GAM
WRITE(S,1002)NCELL,A,8,C,ALF, 35T ,GAM
FORMATCINX,I10,6F10.0)

DTOR=ATANC1.)/45.,

ALF=DTOR®ALF

SEBET=DTCOR*(90. = BET)

BET=DTOR*BET

SINSET=SIN(BET)

COSBET=COS(pET)

ASINB=A*SINEET

ACOSB=A~COSBET

GAM=DTOR*GAM

TANBET=TAN(SBET)
CALL OPENGINOGP

READ(5,1093) KONTIN,IPROJ,AXONX,AXONY,AXONZ,SCAL,X0R,YOR
IF(IPROJ.EQ.OY GO TO 1019

CALL TRFORMLIPROJ , AXONX ,AX ONY ,AXONZ,SCAL ,X0R,YOR,A,8,C,

1SINSET,TANBET) :

CALL AXES(0.2,0.2,0.2)
IFCKONTIN.NELD) GO TO 1019
READ(5,1001) NLIMES
WRITE(S,1DUTINLINES
FORMATC13X,110,2F10.0)
HCALC=NLINES .GE 100
IFCHCALCIWRITE(S,2N01)
FORMAT(2X,*HYOROGEN SONDS TO 3F CALCULATED')
IF(HCALC) NLINES=NLINES-103
BCALC=NLINES .EQ .0

IF(BCALLY 60 TO 1N3D

PO 1015 I=1,NLINES

READ(S5,1020) ITOR ML, CLINEC(I, d),0=1,NL)
WRITE(6,1020) ITOR,NL,(LINECI,Jd),d=1,NL)
FORMAT(7X%,11,3012)

IFCITOR.NE.Z) 60 TO 1025

NL=NL+T

LINECI NLI=LINECI,T)

CONTINUZ

NLINEC(I)=NL

CONTINUE

CONTINUE

IF(NATOMS .EG.U) GO TO 1350

IFCIFORM.EQLO) GO TO 1058

B0 1055 J=1,.NATOMS

READC1,1057) NAME(J) NATCJ D, X (), ¥ (), ZC)
FORMAT (A4, I0,3F0.0)

MATCI)=MOD(NATCI) 4)

IF(MATLY) EQ.0) MAT(J)=4

M3OND(J) =0

CONTINUE

CONTINUE

IF(.NOT.BCALC) GO TO 104U
NM=NATOMS =1

PO 1031 J=1,NM
NJ=NAT(J)
BLCOVI=RCOVINDG)
dP=J+1

CALL CHECK(RCOVY)

DO 1033 JJI=JP_ NATOMS
MIJ=NATLJJ)
RCOVJJ=RCOV (NI
CALL CH:ECX(xCOVJI)
EMED=RCOVJ+RCOVIJ
EMIN=.6*EMED
EMAX=1_.2%EMED
DE=X(JI-X(JJ)
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2181 Y=Y (J)=Y(JJ)

0132 DZ=L(I)=L (YD

0183 0D=DISTM(DX,DY, DZ,8,C, ASINB ACCSE)

N124 c

185 IFCDD.LT.EMIN.OR.DD.GT.EMAX) GO TO 1033

n1as NLINES=NLINZS + 1

01587 LVEC(NLINES,1)=J

2188 LVECINLINES,2)=dJ

J18¢9 WRITE(S,1036) NAME(J) NAME(JJ) ,DD

0190 1036 FORMAT(SX,A4,* 1S BONDZD TO',A4," 30ND DIST=',F9.3)
ni99 MEONDC)I=1 .
0192 MBOND(JJI =1

9193 1033 CONTINUE

01%4 1027 CONTINUE

3195 WRITE(S,1039) NLINES

01726 . 1039 FORMAT(5X,"S80NDS CALCULATED==-NO.FOUND=",15)
3197 1340 CONTINUE

11198 NPOINT=0

199 D0 1205 J=1,NATOMS

nza0 IF (M3ONDCJ) NELU) GO TO 1215

Q201 NPOINT=NPOINT + 1

Dene NTEMP=NLINES + NPOINT

J203 LVEC(NTEMP,1)=J

0224 WRITE(6,1213) NPOINT NAME(J)

025 1210 FORMAT(SX,"ISOLATED ATOM NO.",I5,2X,"NAME®",A4)
n2us 1205 CONTINUE

1207 1350 CONTINUE

0208 DO 1032 KK=1,NAX

209 PENA=O0.1/(SCAL%A)

210 PENB=0,1/(S5CAL*3)

3211 PENC=0.1/(SCAL*C*SINBET)

ne1z READ(S,1C90) NSYMOP,IPROJ ,AXNONX ,AXONY AXONZ, SCAL,X0R2,YOR
213 WRITE(H,TUPTINSYMOP ,IPROJ, AXONX , AXONY ,AXONZ ,SCAL,XGR,YOR
3214 1091 FORMAT(2X,"PROJ CARD",215,3F3.2,F8.2,2F8.1)
2215 NMARK=IPR0OJ /1000

nz1é IPROJ=IFROJ = 10CO+NMARK

U217 NREPT=IPR0J/ 100

J213 IPROJ=IPROJ=MNREPT

2219 IB0X=IPROJ/10

uzau IPROJ=IPROJ = 10*1BOX

| KREPT=NRZPT

n2z2 1090 FORMAT(10X,210,4FC0.0)

gaz: CALL TRFOARMCIPROJ,AXONK AXONY ,AXONZ,SCAL,X0R, YOR A ,B,C,
nzzea TSINBET,TANBZT)

U2zs IS0X=180X + 1

néea CALL DASHED(O,4.0,4.0,0.0)

gezr GO0 TOC1125,1130,1135,1150) ,180X

1g28 1135 CALL DASHED(1,2.0,1.0,Nn.0)

1229 1125 CONTINUZ

0230 1120 CONTINUE

G231 CALE BORTIZ T anTsd

J232 1130 CONTINUE

Je 33 IF(NMARK .EQ.U.0R.IB0XEG.&) GO TO 11480

2234 PO 1150 I=1,NMARK

£z3s READ(C5,1152) MODE REPEAV,DASH, DIT,X1,¥1,21,%2,¥2,2¢2
(1236 1152 FORMAT(3X,12,3F5.0,6F10.0)

0237 WRITE(S,1153)MODE REPEAT DASH, DIT, X1,¥1,21,x2,v2,12
238 1152 FORMAT(2X,"MARK CARD®,I3,3F6.2,2(2X,.3F7.3))
U239 IF(MODE.LTLTMGO TO 1156

1240 JAX=MODZ/10

1261 TAX=MODE=10w"JAX

JZ42 X1=SCAL*x1

weh3 IFCIAX .26 .T)CALL SART(REPEAT,DASH,DIT,X1)

0264 IFCJAX o320 42) CALL TWOCIAX,REPEAT,DASH,DIT,X1)
Ceds IFC(JAXK +2G.4) CALL FOURCIAX,REPEAT,DASH,DIT,X1)
UEks G0 TO 1150

1247 1156 CONTINUE

2248 c =
n249 C CODE FOR VOID ILLUSTRATION

13250 ¢

251 IFC(MODELLEL3) GO TO 1800

9252 LAYER=MODE=3

1253 IFCLAYER.LE.3) GO TO 1720

1254 WRITE(S,1712) MODE

2255 1718 FORMAT(2X,*MODE=",14," NOT ALLOWED")

1256 B0 TO 1150

0257 1720 CONTINUE

ngsa ¥LAYER=REPEAT

1259 WRITE(S,1722) LAXIS(LAYZ®R) XLAYER,PPA

240 I722 FORMATO2X,AL,2F7.3)

2261 C LAYER=1,2 0% 3 == X,Y,0R I=AXES

1262 IFCLAYZR.ER.2) GO TO 9210

J243 WRITE(S,7215)

1264 7295 FORMATL2X,"PICJZCTION ALONG Y=AXIS ONLY PROGRAMMED...')
U265 60 TO 115¢

0266 210 CONFINUEZ

02467 bo 250 I=1,.NATOMS

0258 IATI=NATC(I)

1249 FVWI=AVW(IATI)

garoe A2=AVWI*AVWI

J271 DO 72460 K=Y, N5TMM

Jeve LASKLD)

gz73 YA=Y (1)

0274 TASL 1)

027s CALL SYMTRY(XA,YA,ZA,K)
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N274 DELTAYSXYZMINCYA=XLAYER)

na2rr D2=c«BaDELTAY#DELTAY

0278 IF(D2.GELR2) GO TO 966D

279 RCIRC=2.U*SCAL*SGRT(R2-D2)

1283 CALL DASET(MATIL))

3281 CALL BART(XA,Ya,ZA, RCIRC)

0282 WRITE(6,%665) I,K,RVWI,DELTAY,RZ,02,RCIRC
J283 9665 FORMATC(2X,°*CIRCLE®,215,5F10.3)

0284 XA=XA + 1.0

0235 CALL BART(XA, YA, ZA RCIZC)

11286 1Aa=1A + 1.0

uzar CALL BART(XA,YA,ZA, RCIRC)

0238 XA=xA - 1.0

0289 CALL BART(XA, YA, 2A,RCIRC)

uzga CALL DASHED(U,4.0,4.0,0.0)

G291 F660 CONTINUE

u2ve Fe60 CONTINUE

2293 %250 CONTINUE

1294 c i

nzes g END OF VOID ILLUSTRATION

0296 c

o237 1600 CONYINUE

0298 CALL DASHED(MODE,REPEAT,DASH,DIT)
0e99 CALL MOVTO3(X1,Y1,21)

03060 CALL LINTO3(X2,Y2,12)

UETIR ] CALL DASHED(0,1.0,0.0,0.0)

u3ineg 1150 CONTINUE

1303 1160 CONTINUE

1304 KREPT=KREPT=1

u3ns IF(KREPT.GE.U) GO TO 1120

0324 IF(IBOX .EQ.4)CALL STANDCA,B,C,S5CAL NMARK)
5347 £

W308 2648 CONTINUE

Hine £

0310 IF(NSYMOP .EQ D) GO TO 1032

0311 CALL DASHED(C,4.0,4.0,2.0)

a3ie APOINT=SGRT(SCAL)

0313 RPOINT=0.5*5GRT(RPOINT)

n314 LDASH=_FALSE.

n31s DO 1035 I=1,NSYMOP

n31é READ(5,1050) I1SYM, ITX, ITY, ITZ, MODE, REPEAT,DASH,OIT,IPER
NIN7 WRITE(E,1051) ISYM_ITX, ITY, ITZ, MODE, REPEAT,DASH,DIT, IPER
0318 IF(I.EQ.1) IPER=Q

319 ITT=ITAX+ITY+ITZ

u32U IFCITT.LTL60) GO TO 1432

2321 IF(KENTRE) GO TO 1434

g3z22 XC=0.

1323 YC=1.

2324 ic=0,

0325 00 1438 J=1_NATOMS

3326 XC=xC+x(J)

1327 YC=YC+Y(J)

328 IC=1C+2(J)

N3e9 1426 CONTINUE

0330 TEMP=1 . 0/FLOAT(NATOMS)

341 XC=XC*TEMP

£33z YC=YCATEMP

3333 IC=TC*TEMP

2334 WRITE(6,1435) XC,YC,2C

335 1635 FORMAT(2X,"MOL. CENTRE AT®,3F8.3)
2336 KENTRE=.TRUZ .

G337 1434 CONTVINUZ

U338 XcC=xC

1339 YCC=¥C

3340 iCC=1C

1341 CALL SYMYRY(XCC,YCC,ICC,I5YM)

g342 IFCITX aGELEQ)ITX=ITX=P0+KSHIFT(XCC)
1343 IF(ITY GeBM ITY=ITY=CU+KSHIFT(YCC)
N4 IFCITZ.GELEO) ITZ=ITZ=IC+KSHIFT(2CC)
345 IPZR=N

U346 WRITECS,1433) KK, ISYM, IVX,ITY, IV
0247 1438 FORMAT(2X,'MOL. CENTBE SHIFTED INTO UNIT CSLL = DRAWING®',I3,
0348 1° SYMMETRY OPEZRATION NO.®,I3," SHIFTS',313)
33459 1432 CONTINUE

M350 IFC.NOT.HCALC) 60 TO 1230

0351 MATSYM(I)=15YM

1352 MATITH(Id)=1TX

J333 MATITYCI)=ITY

1254 MATITZ(I)=IT2

U255 MATRER(I)=IFP2R

G256 1290 CONTINUZ

Q357 1051 FORMAT(EX,512,3F1C,.3,135)

1358 NSy FORMAT(512,3F10.0,15)

G359 IFCLDASH AND L (MODE .20 ULOR.MODELEQL3IICALL DASHED(N,1.,U.,0.)
1360 LOASH=MODE LRE.JAND JMODELNELS

0381 IF(LDASH) CALL DASHED(MOODEZ REPEAT,DASKH,DIT)
36 D0 196 J=1,NATOMS

1353 IFCIPER.NELIIGO TO 1402

364 AAX=XL(J)

N34S YYYsyY(l)

0356 111=1(J)

367 GO TO 1604

368 16C2 XXX=XXCJ)

0369 YYY=YY(J)

u37ro 111=21(J)
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0377
0372
u3rs
0ivre
0375
0374
n3r7?
C378
a379
0330
J381
3332
Q383
0334
0345
0336
0387
0388
2339
0390
0391
0392
1393
394
1395
0398
2397
02198
1359
u&no
3431
J402
nen3
nN&os
0435
&4
hauy
403
2407
0410
0411
2412
9413
1616
0415
J416
n&1v
1418
1419
G420
w1
1622
G423
2624
1425
626
a427
0423
1429
2430
0431
0632
1433
7434
TeZ5
N&g3s
37
438
2639
3440
JTNA |
1442
3443
D444
1445
Chbs
Ja4L7
4G5
U4eT
11450
431
1452
1453
Ta54
T455
456
45T
0458
£457
uasl
4o
J452
Q463
JL64
J&AS

COMPILATION LISTING = P 5

1604

1060

12340

1310
1320

1070

1222

MnM79

nez

1235

1640

1650

CONTINUE

CALL SYMTRY (XXX, YYY, 22Z,1I5YM)
XX(JI=xXX + FLOATC(ITX)

YY{J)=YYY + FLOATC(ITY)

2ZC4)=1ZI1 + FLOAT(ITZ)

CONTINUE

IFC.NOT .BCALC) GO TO D79

DO 1070 J=1,NLINES

I1=LVEC(d, 1)

12=LVEC(d,2)

KREPT=NREFT

CONTINUE

CALL MOVTO3C(XXCI1),YYCI1),22¢11))
CALL LINTOZ(XXCI2),YY(12),22(12))
IF(¥ODE.NE.Z) GO TO 1321

b0 1310 K=1,6

KP1=K+1

KP2=K+2

XXI1=XX(I1) + FLOAT(MPENK(K))*PENA
XXIZ=XX(IZ2) + FLOAT(MPENX(K))®PENA
YYI1=YY(I1) + FLOAT(MPENX (KF1))#PENE
YYIZ=YY(I2) + FLOAT(MPENX(KP1))*PENE
ZZI1=2Z(I1) + FLOAT(MPENX(KP2))#*PENC
2212=212(12) + FLOAT(MPENX(KF2))*PENC
CALL MOVTO3(XXI1,YYI1,2Z11)

CALL LINTOZ(XX12,YYI2,2212)

CONTINUE

CONTINUE

KREPT=KREPT-1

IF(KREPTLGE.OY G0 TO 1230
CONTINUE

IF(NPOINT.EQ.D) GO TO 1135

b0 1222 J=1,NPOINT
LTEMP=NLINES + J
NTEMP=LVECC(LTEMP, 1)

CALL MOVTOS(XXCNTEMP) YY(NTEMP) , ZZ(NTEMP))
CALL DOT(RPOINT)

CONTINUE

GO 0 iN35

CONTINUE

00 1080 J=1,NLINES
KNL=NLINEC))

IT=LINECJ,. 1)

CALL MOVTO3(XX(I1),YY(I1),22(11))
IF(NL.NELT) GO TO 1062

CALL SYmM20L(8)
G0 TO 10&N .
CONTINUE
00 1085 K=2,NL

I2=LINEC] K)
CALL LINTO3I(XX(IZ2), YY(1I2),22(12))
I1=12
CONTINUZ

CONTINUE

IF(LDASH) CALL DASHED(D,1.0,1.0,0.0)
CONTINUE

IF(.NOT.HCALC) GO TO 1032
MHCALC=D

CALL DASHED(1,2.0,1.0,0.)
RCOViI=RCOV(1)
DO 1260 J=1,NSYMOP
DO 1270 L=1_.NATOMS
RIENAT (LD

IFENJNE.1) €0 TO 127C
IF(MATPERCI) JNE.D) GO TO 1640
ExXX=X (L)
YYY=y(L)
212=1(L)
€0 TO 1550
CONTINUE
XXA=XH (LY
YYY=YY (L)

ZZ1=21(L)

CONTINUE

CALL SYMTRY (XXX, YYY, IZZ_ MATSYM(J))
XE(L)=XXX+FLOAT(MATITXC(J))
YYCLI=YYY+FLOAT(MATITY(J))
ZZAL)=ZZZ+FLOAT(MATITZC(J))

00 1262 K=1_,NSYMCP

00 1272 LL=1,NATOMS
NJJ=ENATILL)

IFANJI.LE.6) GO TO 1272
IF(NJJ LELF) GO TO 1273

IF (NJJ.EQ,.17) GO TO 1273
IF(NJJ 50 .35) GO TO 1273
1F{NJJ ER.55) GO TO 1272

TEST FOR PSEUDO ATOMIC S2ZCI=ZS

IF(NJ) 6.9 60 TO 1273

EG TO 1272

CONTINUE

IF(MATPER(K) JNELO) GO TO 1470
XAxx=x(LL)

YYYY=Y(LL)

ZZ111=2(LL)
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nN&és 60 (0 16410

0467 1670 XXXX=XX(LL)

D468 YYYY=YY(LL)

G4e% TI1ZI=1Z(LL)

0470 1660 CONTINUE

0ar1 CALL SYMTRY (XXNXX,YYYY,ZZZ2 MATSYMIK))

ueT2 XXC(LL)=XXXX+FLOAT(MATITA(K))

D673 YYCLL)=YYYY+FLOATI(MATITY(K))

D474 ZZ(LL)=ZZ2ZZ+FLOATC(MATITZIK))

11475 DX=XXCLLY=KX (L)

U476 DY=YY(LL)Y=YY(L)

0477 DZ=2Z(LLY=Zi(L)

a&78 po=DISTM(OX,DY,DZ,B,C,ASINB,ACOSE)

nevs BMEO=RCOVI+RCOVINII)

faal) BMAX=2 . 15#EMED

C421 IF(DD.GT.EMAX) GO TO 1272

0432 BMIN=1.243MED

1483 IF(DD.LT.BMIN) GO TO 1272

GLE4 CALL MOVTOZ(XXIL), YY(L),ZZ (L))

04as CALL LINTOICXXOLL), YYCLL), ZZCLL))

0486 WRITE(S,1275) NAMECL) ,MATSYMOJ) MATITNCJ) MATITYLJ),
U437 TMATITZC(J) NAME(LL) ,MATSYMCK) MATITX(K) MATITY(K), MATITZ(K) DD
1488 1275 FORMAT(ZX,"HBOND FROM',2X,A4,2X,412,2X,°T0",2X ,A4,2X,412,F6.3)
0489 NHCALC=NHCALC+1

S0 1272 CONTINUE

24391 1262 CONTINUE

J49E 1270 CONTINUE

633 1260 CONTINUE

RS WRITE(S,?0D03INHCALC

JL95 90C3 FORMAT(2X,*HEONDS CALCULATED=-NO. FOUND=',I5)
CL36 1032 CONTINUE

Ca9r CALL DEVEND

04398 sToP

0499 END

END OF SEGMENT, LENGTH 2211, MNAME GINMOL

a500 FUNCTION KSHIFT(XYZ)

2501 KSHIFT=C

nsng TFCXYZ.LT.J.0) GO TO 1440
JSU3 IF(XYZ.LE.17.0) RETURN
05104 KSHIFT==IFLIX(XYZ)

050S RETURN

W56 1440 KSHIFT=IFIXNC(-XYZ + 1.0)
asny RETURN

508 END
SND OF SEGMINT, LENGTH 45, NAME KSHIFT

0539 SUBRACUTINE STANOC(A,c,C,SCALNO)
2510 WRITE(S ,2092) NO

3511 2093 FORMAT(ZX,"STANDARD CELL NO.',I4)
1512 GO TO (2100,2243,2300) ,N0
n513 2100 CONTINUE

1514 C P21/C VIEWED ALONG B

o515 YY=0,

1516 HT=1.

3507 BZ1=1.2#HT/C

2513 DY=1.22HT/A

Us19 pO 1510 1I=1,2

520 X1=FLOATC(I=-9)

1521 00 1520 Jd=1,2

B522 TEMP=0 S#FLOATC(J=1)

1523 Z1=0.5%01 + TEMP .
524 12=1.25 = Bl *+ TEmMP

1525 131,25 + DI + TEMP

3526 14=0 .5 = J.5%DZ + TEMP
U527 WRITE(G, 3M00) Xi,21,12,13,14
Nsz8 2G40 FORMAT(ZX,"A',5F1C0.3)
0529 CALL MOVTO3(X1,YY,21)
15331 CALL LINTOICXNTLYY,Z2)
3539 CALL MOVTOZKX1,YY,13)
3532 CALL LINTO3Z(X1,YY,24)

05 %3 1520 CONTINUE

1534 1510 CONTINUE

3535 po 1530 I=1,2

1536 X1=FLOAT(I=1)

(BB d B0 1340 J=1,2

4538 TEMPEN SAFLOAT(I=-1)

3529 21=0X + TEMP

1547 I2=0.5 = DX + TeMP

£541 CALL MOVTOILZT1,.¥Y,x1)
5542 CALL LINTO3(Z2,YY,X1)
0543 WRITELS,3002) 21,T2,.%X1
544 3002 FORMATCZX,"E*,3F10.0)
us4&s 1540 CONTINUE

USké 1530 CONTINUE

2547 HTT=(0.5+HT

1548 PO 1550 1=1,3

Q549 X1=0 5*#FLOATC(I=-1)

JS50 PO 1560 J=1,3
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2551 21=U S5+«FLOAT(J=1)

2552 WRITECS,3004) x1,YY,21
0553 30C4 FORMAT(ZX,*BAR1",3F10.3)
0554 HT=0),.25#%SCAL

€555 CALL BART(X1,YY,i1,HT)
0556 IFC(J.EQ.3) GO TO 1560
€557 11=21 + 0.25

553 WRITE(S,30uU8) x9,YY,21
0559 3006 FORMATC(IX,'TWO*,3F10.3)
0560 HT=0.5#%5CAL

0561 CALL TWOC1,21,YY,21,4T)
542 9560 CONTINUE

1563 1550 CONTINUE

2564 2200 CONTINUE

0565 2300 CONTINUE

1566 RETURN

2567 END

END OF SEGMENT, LENGTH 263, NAME STAND

0568 FUNCTION XYZMINCXXX)

ns&9 IFCXXXLT.0.5) GO TO 2559
as70 AYIMINSXXX=TFIXCXXX+0.5)
ns71 RETURN

p572 2550 CONTINUE

0573 IF(XXXaGTo=1.5) GO TO 256C
3574 XYZMIN=XXK + IFIX(=XXX + 0.5)
3575 RETURN

0s76 2560 CONTINUE

i XYZMIN=XXX

C5738 RETURN

579 END
END OF SEGMENT, LENGTH S6, NAME XYIMIN

Usan SUSROUTINE DASETINATI)

0521 y EQ TO (401U,4020,46030,4040) NATY
nsaz 4010 CONTINUEZ

0533 CALL DASHED(D,4.0,4.0,0.0)
US84 RETURN

0585 4020 CONTINUE

3536 CALL DASHED(1,4.0,3.0,0.M)
0s37 RETURN

15838 &30 CONTINUE

u389 CALL DASHED(2,4.0,2.4,0.2)
0574 RETURN

1551 4040 CONTINUE

3572 CALL DASHED(1,2.0,1.25,1.0)7
2593 RETURN

2594 END
END OF SEGMENT, LINGTH 59, MAME DASET

as95 FINISH

END OF COMPILATION = NO TRRORS

S/C SUGFILE = 57 SMCKETS US:ED

FIRST WORKFILE = 55 BUCKETS USED

SECOND WORKFILE = &7 FUCKETS USED
CCNSOLIDATED &Y XPCK 12H | DATE I0LARETY TIME 11/33755

*SHORTLIST

*IN EZD (FORTSEMICOMP)

*LI8 ED (SUEGROUPSRFL.SUSACUTINES)
*W03IK =D (FORTWORKFILZ)

ok

PAOGRAM FRXX
EXTZNDED DATA (224am)
COMPACT PROGRAM (DEM)

SEGMENTS MISSING
DISTM

DEVEIND

3YM3OL

DOT

LINTOS

MOVTO3Z

SYMTRY

FOUR , etc.

CofE jesto
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FORTRAN COMPILATION BY #XFIV MK 3 DATE 3 WA2/79 TIME 11/45/10
ueon LIST (LP)

ado1 PROGRAM (FXXX)

auvz INPUT T = CRO

2203 INPUT I = TRC

0004 INPUT 5 = CR1

0305 GUTPUT 2 = LPC/132

e OUTPUT & = LP1/132

20067 COMPRESS INTEGER AND LOGICAL
cooe COMPACT PROGRAM

[vvid EXTENDED DATA

U910 TRACE 2

Jon END

0G12 TRACE 1

000 MASTER ABSORE

¢o01 DIMENSION ITLEC(15)

ogco2 DIMENSION AMUSTC10C) ,AMCICD), AMF(8),TI2(8),N2(3)
o3 DTOR=ATANCTILI/GS .

ooue 0 1009 1=1,100

Jous AMUST(I)=0.0

Q00s 1000 amM(1)=0.0

JUn7 c

gung c ENTER ATOMIC MASSES

aoae (<

an1o AM(1)=1.008

J911 AM(s)=12.011

Ja12 AM(7) =14 211UT

0013 AM(E)=15.999

2o AM(F)=15.7%2

w015 AM(95)=30.974

0d1e AM(16)=32.064

0017 AM(17)=35.453

nn4e AM(35)=79.704

ne AM(53)=126.904

1020 1NED CONTINUE

no21 READ(5,1100) IRAD, NZCELL,(C(ITLE(I), I=1,15)
b2 T100 FORMAT(10X,215,15A4)

2223 IFCIRAD .EG.0) GO TO 10%4U

coze WRITE(6,10C4) (ITLECI),I=1,15)
fuzs 1004 FORMATC(/10X,15A4)

u2s GO TO (2109,2119), IRAD

U227 2100 CONTINUE

1028 WRITE(S,2104) NICELL

Wy 29104 FORMAT(2X,"NO. FORMULA UNITS PER CELL=",I4,"' COPPER K=ALPHA')
3C30 AMUST(1)=.435 :

o3 AMUST(S) =4 00)

Ja32 AMUST(7)=7.,352

33 AMUST(E)=11.5

Q034 AMUST(15)=74 .1

3535 AMUST(16)=59 .1

2036 ARMUST(17)=106.0

137 AMUST(35)=99.8&

2038 AMUST(52)=294,.0

IC3Y G0 TO 218C

0043 2113 CONTINUE

2041 £

0ire2 WRITE(S,2112) NICELL

CO43 2112 FORMAT(2X,"NO. FORMULA UNITS PER CELL=',I&," MOLY K=ALPHA")
004 AMUSTC1)=C0,.320

kS AMUST(e)=01.625

1046 AMUST(7)=0.916

047 AMUSTI(2)=1.31

00458 AMUST(9)=1.E0

V49 AMUSTC15)=7 .89

2050 AMUST(16)=% .55

2331 AMUST(I7)=11.4 x
1052 AMUST(35)=79% .8

153 AMUST(53)=37.1

1034 GO0 TO 218{

1055 t g

J056 G THIS SPACEZ RESZRVED FOR MASS AESORESION COEFFICIENTS
3057 c FOR OTHER RADIATIONS

20558 c

nse 2100 CONTINUE

el ] FEAD(5,1125) IC:=ZLL,A,2,C,ALFD,BETD,GAMD
151 T105 FORMATCIONX,110,.6F10.M)

30462 IFCICELL.NELT) GO TS 1120

2063 VEZLL=A=3x(

2064 &0 TO 1132

JI6S 1120 COMTINUE

066 IF (ICELL.NE.2) GO TO 11306
0067 SET=DTOR*5ETD

0088 VCELL=A~B*C*SINC(BET)

1159 60 TO 1180

ogro 1125 CONTINUE

2071 COSA=COS(DTOR®ALFD)

folek ] * COS28=COS(DTCR*EBETD)



ABSOR3: COMPILATION LISTING - P 2

2373 COSG=COS(DTURXGAMD)

no74 TEMP=1.+2 .#COSA#COS5#COSG=CO5A#COSA-COSE#C0S3-C0SG#COSEG
a07s VCELL=A*2*C*5QGRT(TZMP)

Mivé 1180 CONTINUE

aur? WRITE(S,1185) A,5,C,ALFD,BeTD, GAMD, VCELL

Jo7a 1185 FORMAT(2X,"A=",F7.3," B=",F7.3," C="_F7.3," ALF=",F6.1," BET=",
0ave 1 F6a1," GAM=",F6.1," VCELL=", F3.1)

LA READ(S, 11100 C12(1) ,NZ(1),1=1,8)

Oug1 1110 FORMATL1615)

o082 NEL=(

o83 DO 1106 I=1,8

ITTE1Y IFCIZ(L) EQ.0) GO TO 11017

ncas NEL=NEL+1

3086 1106 CONTINUE

JyI87 1147 CONTINUE

7088 WRITE(,1108) NEL

0039 1108 FORMATLZX ,"NO. OF ELEMENTS=",1I4)

1a9n 'y

151 AMWT =00

2092 DO 2200 I=1,NEL

2093 I1ZI=1IZ(1)

2094 AMIZI=AMCIZII)

uJ9s IFCAMIZI.GT..O.0U001) GO TO 1210

ongs WRITE(6,1212) 111

0as7? 1212 FORMAT(2X,"ATOMIC MASS DATA FOR ELEMENT",IS," NOT AVAILABLE™)
1Ngg8 1210 CONTVINUE

o9 AMFCI)=AMIZI*FLOAT(NZC(I))

0100 AMWT=AMWT+AMF(I)

2101 2200 CONTINUE

ngne Do 2250 I=1,NEL

nnz AMFCI)=AMFCI) /ANWT

2104 IZI=I12(1)

0135 WRITELS,2252) TZ(I) NZCI), AMF(I) AMUSTI(IZY)

L1126 2252 FORMATC(2X,"ELEMENT®,14," NO ATOMS®, 14, * MASS FRACTION",F7.4,
o4n7 1 " AT MASS ABS COEFF=",F3.4)

0108 2250 CONTINUE

(1% [ DX=AMWT*FLOAT(NZCELL)*#1.66/VCELL

<110 WRITE(6,2204) AMWT DX

9111 2204 FORMAT(2X,"MOL. WT.="_,F12.5," XRAY DENSITY=", F7.3)
8112 SMUST=0.0

113 PO 2300 I=1,NEL

3114 IZI=12(1)

115 AMUSTI=AMUST(IZI)

€116 IFCAMUSTILGT0.000001) 60 TO 2310

nyyr WRITE(S,2312) 111

0118 2312 FORMAT(ZX,"ATOMIC MASS ASSOR35ION DATA FOR SLEZMENT',IS,
c11% 1 " UNAVAILAELE®)

nyzy 2310 CONTINVE .

1121 SMUST=SMUST + AMUSTI®*AMF(I)

0122 2300 CONTINUE

0123 SMU=DX*SMUST

Utz WRITEZ(6,2304) SMUST, SMU

31235 2304 FORMAT(Z2X,"MASS ABSOREBSION COEFF.=",.FB.3," LINEAR ABS. COEFF.=",
126 T F8.3)

2127 GO TO 1030

J128 4090 CONTINUE

2127 5TOP

3130 END

END OF SEGMENT, LENGTH 4&B, NAMT ASSORS

1131 FINLSH
END OF COWPILATION = NO ZRRORS
S/C SUBFILE = 15 BUCKETS USED
CONSOLIDATED BY XPCK 12H DATE 310479 TIMz 10747454

*SHORTLIST
*IN ED (FORTSEMICOMP)
*LI3 ED (SUEGROUPSRF4 .SUSROUTINES)
*WORK D (FORTWORKFILZ)
RS B 3
PRAOGARAM FRXX

EXTENGED DATA (22am)
COMPACT PROGRAM (CEM)

CORE SE

o

SFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEEFFFFFEFFEF

+FFFFFFF FFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFE
SFFFFFFF NUMBER OF PAGES 5 FEFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFF
SFFFFEFF FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

“FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
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FORTRAN COMPILATION 3Y #XFIV %K 3g DATE JID10/T9 TIME 12732746

LIST (LP)

INPUT

LRI
= LPC/132
= LP1/132
RESS INTEGER AND LOGICAL
PACT PROGRAM
EXTENDED DATA
TRACE 2
END

a0z TRACE
gdoo MASTER
1201 END

ENG OF SEGMENT, LENGTH 4, NAME 181

moe SUSROUTINE RASTER

uao3 COMMON/MATRIX/AMAT(31,31)

nians COMMON/OSDER/MAXPTS ,LINK(120D)
1JGas COMMOM/SIZE/NCOL  NX NY , DX, DY, HDIV
uonese HDV=HODIV

anng NCOL=2#*NY

0aa3 MAXPTS=NX*NCOL

0co9 D0 1010 I=1_,MAXPTS

1010 1010 LINK(I)==-i00 ¥
G211 NYM=NY =1

3012 NYM=NY=1

go13 DO 1022 I=1,NKM 1
nu1é I1=ISIZSCAMATI(I 1) HDV)

13 IP=1+1

23818 I4=ISIZ=ZC(AMATC(IR 1) HDV)

2017 DO TU22 J=1,.NYM

v JP=J+1

7519 I2=1SIZZCAMAT(I JP) HDV)

naz20 13=1SIZECAMATCIP,JP) HDV)

yu21 KASS=R#11 + 4wli + 2%13 + I4

nnzz IF(KASEZ .50 .0) GO TO 10232

4023 K1=(I=1)=NCOL +2%J =1

H026 K=Kt + 1

1025 K3=K1 + 2

1026 K4=K2Z + NCOL

Goc27 60 T0€1110,1120,1130,1140,1150,1150,1170,1180,1190,1200,1210,1224,
A28 11230,12460,1020) ,KASE

au29 1113 LINK(K&)=K1

ce30 GO TO 1020

oi31 1122 LINK(KI)=K4

w32 60 TQ f0n2Q

oa33 1130 LINK(K3I)=K1

3334 60 TO 1020

G035 1140 LINK(K2)=KZ

GO TO 102U
1150 LINK(K2)=K3
LINK (K&)=K1

) GO TO 10290
SR 1160 LINK(K2)=K4&
| g0 TO 1022
HG42 1170 LINK(K2)=K1
043 GO TO 1020
[N 1180 LINK(K1)=K2Z
1745 GO TO 1C20
JCaé 1150 LINK(K&)=KZ
1047 G0 7O 1023
NOLE 1200 LINK(K1)=K2Z
IN&9 LINK(K3)=Ké&
050 9 TO fuzn
;051 1210 LINKLKZ)=K2 -
52 50 TO 106272
GOS3 12e0 LINK(K1)=K3
2154 GO TO 1u2h
2055 1230 LINK(K&4)=K3
~u36 €0 O 1523
3357 12430 LINKIKT1)=K4L
JNSE 1920 CONTINUE
1359 I11=12

£0s0 14=3

Jd61 1022 CONTINUE
J062 RETURN ;
3C63 END

END OF SEGMENT, LENGTH 251, NAME RASTER
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bilgd FUNCTION ISI2EC(A,B)

265 IF(A=B) 1313,1320,1320

LT} 1310 15128=0

0067 RETURN

068 1320 1SIZE=1

2069 RETURN

0070 END
END OF SEGMENT, LEWGTH 32, NAME IsSIIE

a7 SUBROUTINE LSEZK

30872 COMMAON/SIZE/NCOL NX, NY, DX, DY, HDIV
unrs COMMON/ORDER/MAXPTS ,LINK(1500)
74 c

o075 C SEARCH AROUND EDGES

0076 (A

77 D0 17M2 L=2,NCOL,2

oo7e IFCLINK(L) .GT.0) CALL KOQOP(L)
2079 1702 CONTINUE

20 DO 1704 L=1,MAXPTS,NCOL

0081 IFCLINK(CL) .6T.0) CALL KGOP (L)
2082 1704 CONTINUE

0033 NM=NCOL=1

JUBG DO 17Jd8 L=NM, MAXPTS NCOL
ogas IFCLINKCLY .GT.0) CALL KOOP(L)
Gnas 1706 CONTINUE

cosy NM=MAXPTS=NCOL

JUEB DO 708 L=NM,MAXPTS

J039 IFCLINKCLY oGTo0) CALL KOOP(L)
co%0 1703 CONTINUE

0091 Dg 1710 L=1,MAXPTS

J092 IFCLINK(L) .LE.O) GO TO 1710
0G93 CALL KOoP(L)

ul%4 1710 CONTINUE

2095 RETURN

T END
END OF SEGMENT, LENGTH 9, NAME LSEEK

ey SUBROUTINE KOOP(KK)

193 COMMON/ORDER/MAXPTS ,LINK(TSUL)
Jieg COMMON/CONTRL/MATWRT , INTERP ,KURV KREL,ITAPE NTAPE
2130 COMMON/GFCURV/COSBEG,SINIEG,COSFIN,SINFIN XBEGEX ,YBEGEX ,
1101 IXFINEX YFINZX

U102 DIMENSION LINECIO0) XLC(30M),YL(3ICW
2103 TFCKURV NELTT) GO TO 1823

G134 CALL LOOP(RKD

(& RO QETURN

31506 JE28 CONTINUE

5107 LPT=KK

108 NPT=0

0109 KBEG=KK

3110 L1=LTYP(KK)

7111 1333 CONTINUZE

1112 NPT=NPT + 1

2113 IF(NPTL.GE.30U0) CALL MESAGE(1)
3114 LINE(NPTI=LPT

G115 NEW=LINK(LPT)

41164 LINK(LPT)=0

E117 KFIN=LPT

3118 LPT=NEW

ul19 IFCLPT.6TL0) 6O TO 12333

J124 IFCL1.NE.Y) GO TO 1840

€121 NPT=NPT + 1

01e2 LINZINPT)=LINECT)

0123 1340 CONTINUE

4124 20 184610 K=9,NPT

3125 LL=LINE(K)

2126 CALL LOCATEC(LL,2X,YY)

127 ALIK)=xx

G128 1860 YL(K)=YY

1129 IFC(L1) 1870,1870,1880

3130 1270 LST=NPT = 1]

1131 15T=2

=6 5 XBEGEX=XLILST)

¢c133 YSEGEX=YL(LST)

2134 XFINEXSXLCIST)

J135 YEINEX=YLCIST)

3136 CALL CURTOZLXL, YL NPT, =1,=-1)
9137 RETURN

11138 T2EU L2=LTYR(KFIND

1139 CALL START(COS836,SINSEG,L1,1)
21492 CALL START(COSFIN,SINFIN,L2,2
0141 CALL CURTOZ2(XL,YL,NPT,1,1)
Uik 2ETURN

0143 IND

END OF SEGMENT, LENGTH 161, NAME KOOP
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D164 SUSROUTINE LOCP(KK)
0145 COMMON/ORDER/MAXPTS ,LINKC1ECT
G146 LPT=KK

0147 NEW==1

0148 1730 CONTINUE

0149 CALL LOCATECLPT, XX, YY)
0150 IF(NEW)YTT32,1733,1733
3851 4732 CONTINUE

3152 CALL MOVTOZ(XX,YY)
0153 GO TO 1734

0154 1733 CONTINUZ

0153 CALL LINTO2(XX,YY)
3156 1734 CONTINUE

0157 NEWSLINKILPT)

0158 LINKC(LPTI=]

1159 LPT=NEW

J160 IF(NEW.GT.O) GO TO 1730
2161 RETURN

0162 END

END OF SEGMENT, LENGTH 43, NAMZ LOOP

0163 SUSROUTINE RECY (WD, HT,AMIN,RMAX ,CMIN,CMAX KGRID)
164 CALL MOVTO02(0.,3.)

U165 CALL LINTO2(WD,U.)

0166 CALL LINTO2(WD,HT)

3167 CALL LINTO2(D.,HT)

n168 CALL LINT02(0.,.0.)

1149 IF(KGRID.EG.IIRETURN

1170 SX=.1%WD/ (RMAX=RMIN)

0171 SY=.1*HT/(CHAX=CHIND

0172 REPT=5.0

2173 DASH=1.0

0174 B0T=0.5

0175 CALL DASHED(-2,3EPT,DASH,DOT)
1175 50 2905 1=1,10

177 SSK=SX#FLOAT(I)

2178 IF(SSX.GE.WD) 50 YO 2010
0179 CALL MOVTD2(SSX,0.)

048y CALL LINTO2(SSX,HT)

9181 2005 CONTINUE

r182 2710 CONTFINUEZ

3133 00 2015 1=1,10

1184 SSY=SY*FLOAT(I)

1195 IF(SSY.GE.HT) GO TO 2020
3186 CALL MOVTO2(0.,55Y)

0137 CALL LINTOZ(WD,S5Y)

U188 2915 CONTINUE

1189 2020 CONTINUE

3150 CALL DASHED(U,REPT,DASH,DOT)
3191 RETUAN

J152 END

END OF SEGMENT, LENGTH 145, NAMZE RECT

1193 SUBROUTINE LOCATECKK, XX, YY)

1194 COMMON/STZE/NCUL ,NX ,NY, DX, 0Y,HOIV
185 COMMON/MATRIX/AMATI(21,31)

1176 COMMON/CONTRL/MATWRT,INTERP ,KURV ,KREL,ITAPZ NTAPE
57 KROW=KK/NCOL

1195 IF(MOD(XK, NCOL) .EQ.1) KROWSKROW=1
1199 KOL=KK=KROW*NCOL

w2080 KTYP=MOD(KOL,2)

231 KKRIW=KROW + 1

3232 KKOL=(KOL + 1)/2

1243 KROWZ2=KKRAUW + KIYP

2204 KOLZ=KKOL + 1 = KTYP

12 15 YY=0 S*#pYXFLCAT(KCL=1)

1206 KROW=2#KRO0Ww + MOD(KOL,2)

129 XX=0 S*DX*FLOAT (KROW)

0n2na IFCINTERPJEG D) RETUSN

1239 IF(KKROW Sl el oDR aKKOL B L) AETURN
1210 HI1=AMAT(KKAIW,KKOL) :
3211 HZ=AMAY (KROWZ, KOLZ)

1212 IF(KTYP) 147U, 1670, 1680

s 1678 YY=YY + DY®ANTEPPLH1,H2)

214 RETURN

1215 16230 XX=XX + DX*#ANTESP(H1,H2)

4296 AETURN

217 IND

=ND OF ScGM3ENT, LENGTH 143, NAM= LOCATVE

01218 FUNCTION ANTERP(HT,H2)

1219 COMMON/SIZE/NCOL, NX, NY,0X,0Y,HOLV
0e20 DIFF=HZ = H1

0221 IF(ABSCDIFF) = 1.E=5) 1750,1750,1740

agz2 1750 ANTERP=0.U



ELlB1:

n223
0224
a22s
0226

END OF SEGMENT,

a2y
Dez2d
Gezy
H230
n231
11232
0233
0234
nzss
0236
0237
238
U239
0240
0241
U242
0243
J244
0245
{1246
0247

END OF SEGMENT,

n248
0249
3250
9251
252
3253
1254
1255
3254
1257
2253

1259
9260
0251
nzs2
1253
3244
0245

1266

267
Uk
1269
¥270
|
A
G273
J274

1275
2276

[

Ner?

1278

N OF SEGMENT,

ND QF

COMPILATION LISTING = P &4

1760

1520

1930

1740

1945

19350

1955

1960

Tz
7501

SEGMENT, LENGTH

1990
1954

1952

LENETH

LENGTH

LENGTH

RETURN
ANTERP=(HDIV=-H1)/DIFF = 0,5
RETURN
IND

bh, NAMI ANTERP

FUNCTION LTYP(KK)
COMMON/SIZZ/NCOL,NX NY, DX, DY, HDIV
LTYP=0

MK=MOD (KK, NCOL)
IF(MK.NEL1) GO TO 1920
LTYP=2

PETURN

NM=NCOL=-1

IF(MK.NE.NM) GO TO 1930
LTYP=3

RETURN

CONTINUE

IF(KK.GE.NCOL) GO TO 1940
IF(MOD(KK,2) NELIIRETURMN
LTYP=1

RETURN

NM=NCOL*(NKX=1)
IF(KK.LE.NM) RETURN
LTYP=4

RETURN

END

96, NAME LYYP

SUBROUTINE START(CS,SN,LT,15)
GO TO (1945,1950,1955,196C0),LT
SN=0.0

€s=1.0

IFC(I5.EQ.2) C5==CS

RETURN =
SN=1.0

CS=l.0

IF(IS.EQ.2) SN==5N

RETURN

SN==1.0

Cs=ir.l

IF(I5.E@.2) SN==5N

RETURN

SN={() 0

CS==1.0

IF(I5.52.2) CS5==C5

RETURN -

END

910, NAME START

SUBROUTINE SYMRED
COMMON/SYMMER/MSYMEL (14)
COMMON/SYMMEL/NSYMM,RXC16) ,TXC16) ,RY (16) ,TY(16) ,RZ(16),TZC14)
DO 7201 J=1,NSYMM
READ(1,7002) 3X (I, THCIILRY (I, TYCI) ,LRZCI), TZCI) ,MSYMELCS)
FORMAT (6F10.0,110)
WRITECS,7AN2) RXCID,TXCI),RYCI), TYCI) ,RZ0I), TZCI) , MEYMELCI)
CONTINUE
FETURN
iND

83, NAME SYMRED

SUBRCUTINE LLINECKLINE, IDIV NHOIV,HDIV)
REPT=4 .0

GO TO (1982,1990) KLINE

CONTINUE

IFCIDIV.GZL1) GO TO 1982

CALL DASHED(D,0.0,0.0,0.0)

RETURN

CONTINUE e
FEFLOATCNHDIV = IDIV +1)/ FLOATUINHDIV)
FREF*RIPT

DASH=FO®RF

PO0T=FR*(1.0 - F)

CALL DASHED(-2,3EPT,DASH,DOT)

RETUAN

CONTINUZ

IF(HDIV) 1972,1992,195%4

CALL DASHED(N,0.0,0.0,0.0)

RETURN

DASH= T*RERT I

CALL DASHED(=1,REPT, DASH, .M

RETURN
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pz9s8 END
END OF SEGMENT, LENGTH 93, NAME LLINZ

3239 SUBROUTINE TSCANINZ LJHMIN, HMAX)
0300 COMMON/MATRIX/AMATC31,31)

03019 COMMON/STIZE/NCOL NX,NY, DX DY, HDIV
0302 COMMON/CONTRL/MATWRT,INTSRP, KURV KAEL,ITAPE NTAPE
4303 COMMON/RANGEH/HMAXAC30) HMINA(3D)
T HMIN=1.E10

308 HMAX==1,.210

0306 PO 1350 LZ=1,NL

23407 HMAXAT==1,E10

4378 HMINAT=1.E10

1309 READ(NTAPE) ((AMAT(I,J), J=1,NY),1=1,NX)
1210 PO 1360 I=1,NX

0211 DO 1360 J=1,NY

0312 H=AMAT(I,J)

J313 IF(H.GT LHMAXAT) HMAXAT=H

J314 IFCH LT .HMINAT) HMINAT=H

1315 1360 CONTINUE

1316 IFCHMINAT LT JHMIN)HMINSHMINAT
5317 TFCHMAXAT W67 JHMAXYHMAX=HMAXAT
0218 HMAXACIZ) =HMAXAT

J319 HMINACIZ)=HMINAT

3320 1350 CONTINUE

0321 REWIND NTAPE

g3zz RETURN

323 END

END OF SEGMENT, LEINGTH 136, NAME TSCAN

324 SUBROUTINE RANGS(RMIN,RMAX ,CMIN,CMAX,SMIN,SMAX)
n32s COMMON/FUSIS/INO, ML, M1F, M2I, M2F M31 M3F, M1D,M20,M3D
n326 R=1.0/120.0

0327 RMIN=R*FLOAT(M1I)

n3zs RMAX=R*FLOATIMIF)

2329 CMINSR*FLOAT(M21)

0330 CHMAX=R*FLOAT(MZE)

0231 SMIN=R®FLOAT(M3I)

1332 SMAX=R*FLOAT(M3F)

n333 RETURN

1334 END
END OF SEGMENT, LENGTH 7N, NAME RANGE

1335 LOGICAL FUNCTION INCELLCXXX,YYY,ZZZ,XMIN,XMAX,
0238 TYMIN ,YMAX ,ZMIN,IMAX)

n3iv INCZLL=,FALSE.

1n33a IF(XKX GT . XMAX)AETURN

1339 IFCXXX LT XMINIRETURN

2340 IFCYYY .GT.YMAX)RETURN

1341 IFCYYY.LT.YMIN)RETURN

(1342 1F(Z2ZZ.GT.IMAX)RETURN

1343 IF(ZZZ.LTZMINIRETURN

2344 INCELL=.TRUE.

1345 RETURN

024e END

END OF SEGMENT, LENGTH 105 ,"NAME  INCELL

U347 SUBROUTINE MODCELCXAXX)
kT IF (XXX LTL0.0) xxx=xxx + 1.0
0249 IFCNXX GT1.0) XXX=XXX = 1.0
1350 RETURN
0257 END
END OF SEGMENT, LEMGTH 26, MAME MODCEL
52 SUSROUTINE MAF(XNI KF,YI,CF,ZL,LSF)
53 COMMONJATOMS/NATOMS NSECTC10C) ,ROWCICC) . COLCTI2E0) ,LEECC1TD)
34 COMMONJATOMID/KOUNT ,NAMEC1CC) ,IATOMCID]
1355 COMMON/FUSIS/NG ,M1I, M1F M21 M2F, M31,M3F, M1D M20,M30D
i256 COMMON/STIZE/NCOL, NX NY,BX,0Y, HDIV
1357 COMMONS
3253 AF=COORDIXI, M11,M1D)
359 CF=CO0RD(YI, M2I,MZD)
42aU LSFEIFIXCCOQRDCLZI, ML M3D) + 1.5)
n3s1 c
2362 AETURN
2363 END

END OF SEGMENT, LENGTH 62, NAME ™MaAP
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D364 FUNCTION COQRD(XX, MI_MD)

03635 COORD=(12C.u*XX = FLOAT(MI)}/FLOAT(ND)
N366 RETURN

0367 END

END OF SEGMENT, LENGTH 35, NAME COORD

J368 SUBROUTINE MESAGE(N)

0359 WRITECE,1700)

J370 1900 FORMAT(S5X,"ARRAYS XL,YL AND LINE WILL PROBASLY OVERFLOW'/
2371 15X ,*THEY SHOULD SE REDIMENSIONED®)
9372 RETURN

1373 END
END OF SEGMSENT, LENGTH 17, NAME MESAGE

0374 FINISH

ZND OF COMPILATION = NO ERRORS

S/C SUBFILE = 49 BUCKETS USED
CONSOLIDATED 3Y XPCK 1ZH DATE 3001079 TIME 12/35/28
*SHORTLIST

*#IN ED (FORTSEMICOMP)
*LI2 ED (SUBGROUPSAFL.SUBHOUTINES)
*WQRK ED (FORTWORKFILE)

* ok E

PROGRAM FXXX
EXTENDED DATA (22am)
COMPACY PROGRAM (DEM)

SEGMENTS MISSING
CURTO2

LINTDZ

MoV TOZ

DASHED

RFDP

CCRE 13248

*GGGEGEGEEECEO6EGR0EGE0G6G66GOEEELGEEGGS6GEEE606666666G6G6G6GG6E5G6GEG0G666GGGEG6GEGEEEGG6EGRGEGE6GGGGGGCGGGGGRGGGGG

+GGGGGEE GGGGGGGGACELCEEGG6GG66G6G6GGGEGEGEEGEGGLGGEEEGGEGEG6GGGGGGGEGGGEGGEEGGGGGEGEG6GGE
*GGGEGGE NUMEBER OF PAGES 12 GGGEGLGGOGEGEGGEGGGEGEEGREGEGEEGAGEEGEGEGREEG6AGEGGEG6GEEERGLEGGGGGE6GGGGGGEGEGGEEH
*GGGGEGGE CeGGEGE6G566666GG656GGLAG6GEG00GELGGEEG6GGGGG0EGEGRGEG6666G66G6G66666666G66G66

*EEGLGGGEEGEGGEG6GGERLGGAGEGGAEGEGGEGGE6G660G65666GGGGL6GEGGEGEE6G6EE6GG6666G6GG66666666GGGGG6G6G666GG66GG66GG6GGEGGG6G6
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FORTRAN COMPILATION

END OF SEGMENT, LENGTH 4, NAME ELIB2
ano2 SUBROUTINE CARTES
coa3 COMMON/XYZ/XC100),YC102),2¢100) ,NAMEC100)
nog COMMON /PARAM/NATOMS ,NIN NOUT,NCARD
0oas COMMON/CELL/NCELL,AT1,A21,A22,A31,A32,A33
nons COMMON/MATRIX/S11,812,813,622,823,5833
0oar COMMON/PROJOM/NFILE  ISHOW, ICMIN,JOIN,IVEC
Lag C FRACTIONAL YO ANGSTROM COORDINATE TRANSFORMATION
finue C BASED ON MATRIX:
0010 € AxSIN(S)*SINCGST) Q g
1 C =A*SIN(E)*COS(GST) BwSINCA) 0
J012 1 A*COS5(3) B*COS(A) c =
Jd13 c
016 Cox 1,4,k VECTORS==
uu1s Can K ALONG C AXIS
16 Ces J IN BC PLANE -
5017 Cax 1 SESRPENCICULAR TO J AND K
TR ¥ Ckw
I ) READCNCARD,400() NCELL,A,B,C, ALFA,BETA,GAMMA
anzo WRITE(NOUT,4101INCELL A8, C,ALFA EZTA GAMMA
2021 4001 FORMATC/SX,*CELL TYPS AND DIMENSIONS®/S5X,13,5%,3F10.5,
up22 15X ,3F10.51)
323 A21=0.
LOZ4 AZl=0.
CT25 AZ2=1,
1126 2ERQ=N,
J0e27 LU0 FORMAT(I1OX,I10,5F10.0)
3028 DTOR=ATANCT1 ) /45,
e’ ALFASNTOR*®ALFA
W30 BETA=DTOR%EETA
0331 CAMMA=DTOR*GAMMA
ng32 IF(NCELL=2) 4110,6111,4112
G033 4110 A11=4
W34 422=8
L35 A23=(C
0035 GO TO 41132
2037 4111 A11=A*SINC(EETA)
1138 A22=8
=038 AZ1=A%xCOS(G=TA)
2060 AZ3=C
T | €0 7O 4113
142 4112 COSALF=COS(ALFA)
3043 SINALF=SINCALFA)
Ces COS3BET=COS(IETA)
(145 SINSET=SIN(EETA)
nitké COSGST=(COSALFACOSBET=COS(GAMMA) )/ (SINALF*SINBET)
oce? SINGST=SARV(1.=CUSGST*COSESY)
nuGa A1T=A®SINBET*SINGST
L06S A21==A*SINBEZT*COSGST
2057 A31=A#+COS2ET
0451 A22=3*SINALF
452 432=c*COSALF
5653 AZ3=( &
1854 4113 CONTINUE
Asss WRITE(NOUT,6122) A11,2E70,2E30,A21,A22,2ERC,A31,A32,A33
156 4120 FORMATC//SX, "TAANSFOIMATION MATAIN®//SX,3F10.5/5%,3F10.5/5%,
ILS57 13F15..5)
0353 IF(ISHOW.ZQ . 3)WAITE(NFILE 41220411 ,1ER0,2ER0,
unse 1821,A22 ,25R0,A31,432,A33
3] L122 FORMATCIFIN.S/SFIDLSIZFI0,.5)
3061 DET=A1T1+«A22%233
082 DETIN=1,.0/B:T
ée3 BT11=A22#A33%0ETIN
SCh4 812=~-AZ21#A33*DETIN
ocs5 B13=(A2 1A 2=-p22+31)*DCTIN
nnegé B22=A11+A3I*DETIN
2067 S23==4 JI*AZ2#DETIN

BY #XFIV MK 3B DATE 3IU/10/79 TIME 12/37/13

)
(FXXX)
= (RO

TRO

ER1

LPOs 132

OUTPUT = LP1/132

COMPREZSS INTEGZR AND LOGICAL
COMPACT PROGRAM

EXTENDED DATA

TRACE 2

END

1
3
5
2
-]

onomon




ELIB2: COMPILATION LISTING - P 2

a06ad
0069
ooro
on7
na72

END OF SEGMENT,

4003

B33=A11#A224DETIN
WRITE(NOUT,4003)€11,2ER0,2ER0,B12,322,2ER0,312,323,533
FORMATC/5X,*REVERSE MATRIX*/SX,5F10.5/5X,3F10.5/5X,2F10.5)
FETURN
END

LENGTH 312, NAME CARTES

an73 SUBROUTINE CARTEX

gore COMMON/XYZ/X(€100),Y(100),2(100),NAME (100D
2075 COMMON/PARAM/NATOMS NIN, NOUT,NCARD

3076 COMMON/CELL/NCELL ,A11,A21,A22,A31,A32,A33
oar? COMMON/MATRIX/511,812,813,822,823,833
aara COMMON/PROJOM/NFILE,ISHOW, ICMIN,JOIN,IVEC
un7e 50 49002 J=1,NATOMS

2040 X1=x0J)

0031 Yi=Y (1)

Qa032 I1=20J)

J083 X2Z=A11%X1

3084 Y2=AZ2+Y1

co3s I2=A33%21

0086 IFCNCELL.EG.1) GO TO 4115

037 I2=22+4A31%% 1

0088 IF(NCELL.EG.2) GO TO 4115

2089 Y2=Y2+A21%x1

2030 12=12+A32+Y1

1099 4115 CONTINUE

cove X(J)=x2

0393 Y(J)=Y2

0094 1(4)=22

a0%5 4002 CONTINUE

0095 RETURN

lelchd END
END OF SEGMENT, LENGTH 82, NAME CARTEX

0ngs SUBROUTINE LINES(MLINE)

2099 COMMON/XYZ/XC100) ,Y(100),2¢100) , HANEC10D)
100 COMMON/PARAM/NATOMS ,NIN,NOUT,NCARD

0101 COMMON/LIN/LINZ(35) ,NATOM, ICYCLC10)

012 DIMENSION PSIARA(32)

nn3 LOGICAL TOR

2104 READ(NCARD,2050) IEXIT,IHYDRO,ITOR,NATOM,(LINE(J),J=1,NATOM)
2125 ¢ IEXIT=1 ZXBOND CALC

11144 C IF IHYDRO=3 OR & C=H DISTAMCE SUPPLIEZD ON NEXT CARD
31467 C EXECUTION AS IF IHYDRO=1 QR 2 RESPECTIVELY
8148 AHYDRO=1.30

3109 IFCIHYDRO.LEL2) GO TO 2741

J11 IF (IHYDRO.GE.S5) WRITE(NOUT,2043)

1111 2043 FORMATCSX,'PERMITTED VALUES OF IHYDRO ARE 1 TO 4 = SES WRITE-UP"/
112 15X ,* INYDRO=" ,15,2X,"DEYECTED")

4113 READCNCARD,2M42) RHYDRO

114 20142 FORMATC10X,F10.U)

2115 2041 CONTINUE

1116 2046 FORMATC/SX,"EBOND DISTANCES AND ANGLES',
1117 125X, 'PREDICTED HYDROGEN FFACIONAL COORDINATES'/)
11e IF(ITORLEQ.2)WRITE(NOUT ,2048)MLINE

8113 2043 FORMATC///Z0X, "PLANE NUMBER',I520)

1120 IF(ITORLNE.2) WAITECNCUT,2M47) MLINE

2121 2047 FORMATC///200,"LINE NUMBER", IS/

3122 WRITS(NQUT,2046)

3123 TOR=ITOR NE.D

1124 IFALL=N

3125 C IF ATDMS FDAMA RING THEN SET ICYCLC(RING NO) TO 1
z125 C AND ADD INITIAL TwO ATOMS OM AT END SO THAT THE CROSS
0127 € PRODUCTS AT 'THE VERTICES CAN BE CALCULATED
d12a IFCITOR.NELZ) G0 TO 2049

o129 ICYCL(MLINE)=1

2130 NPENATONM®1

4131 NPRENATOM42

32 LINTENPI=LINECT)

3133 LINECNPPI=LINE(2)

i136 NPPPENATOM + 3

2135 LINE(NPFP)=LINZ(Z)

1136 NATOM=NATOM + 3

3137 2047 CONTINUE

1132 L=LINECT)

39 M=LINE(2)

3140 IF(L.GT .NATOMS.OR.M.GT.NATOMS) GO TO 2079
1141 2050 FORMAT(SX,311,3612)

11142 X1=X (M) =x (L)

2143 Y1=Y (M) =Y (L)

144 Z1=2 (M) =2 (L)

2145 CALL MNORMCX1,Y1,21,41)

11146 NATOMM=NATOM=1

0147 00 2091 I=2,NATOMM

0148 I%=I-1

0143 K=LINECIM)

0150 L=LINECD)

0151 IP=1+1

0152

MsLINECIP)
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0153 IF(M .GT.NATOMS) GO TO 2079

0154 X2=X (L) =x(Mm)

0155 Y2=Y (L) =Y (M)

31586 I2=7 (L) =Z(M)

0157 CALL MORM(CX2,Y2,22,82)

2158 IFCRT1NELULoAND JRPLNE 1) GO TO 20401

3157 WRITE (NOUT,2051)

0150 2051 FORMAT(/S5X,"ERASK IN ATOM LINE LIST-CONSSCUTIVE AYOMS COINCIDINT®)
0161 GO TO 2159

n162 2040 CONTINUE

J163 CALL ANGLEC(X1,Y1,21,%x2,Y2,12,PHI)

J164 C HYDRO CONTAINS NO PROTECTION AGAINSY STRAIGHT LINE

7165 C EOND THEREFORE THIS MUST BE TEZSTED BEFORE ENTRY
1166 c CASE IS STERSOCHEMICALLY UNREASONABLE THEREFORE SUEBSEQUENT
0187 ¢ HYDROGEN POSITIONIONTING FOR THAT LINE WILL BE ABANDONED
U148 IF(PHI.GT.177.79)IHYDRO=U

1165 IFCIHYDRO .EG.0) GO TO 2738

8170 c

1171 € MAKE COPY OF BOND VECTORS FOR SUBRCUTINE HYDRO

urrz Xx1=x1

173 YrisYl

n174 I211=11

7S AX2=x2

0176 Yy2=vyz

n177 112=12

g173 CALL HYDROCIHYDRO,L,XX1,YY1,221,%XX2,YY2,212,RHYDRO)
M79 2138 CONTINUE

C18C IFCIHYDRO=-1)2053,20564 ,2055

3131 2053 WRITE(NOUT,2052)NAMECK) ,NAMECL) NAME(M),R1,R2,PHI
n182 60 TO Z054

133 2056 WRITE(NOQUT,2US2INAMECK) ,NAMEC(L) ,NAMZ(M) ,RT1,R2,PHI, XX1,
1184 1¥¥1,211

0135 G0 TO 2056

1186 2055 WRITE(NOUT,2052INAMECK) NAMECL) ,NAME(M) ,R1,R2,PHI XX1,¥YY1,
2187 12121,XX2,¥Y2,222

J1838 2056 CONTINUZ

189 2052 FORMAT(S5X,3A4,2F8.4,F10.2,8%,3F8.4,3X,3F8.4)

0130 IFC.NOT.TOR) GO TO 226y

0191 IFAIL=ITOR

0192 CALL TORANG(I, x1,Y7,21,Xx2,Y2,22,PS5I,1IFAIL)

133 TOR=IFAIL .GE.C

1194 IFC.NOT.TORLORLILLTL3) G0 TO 2060

1985 IMN2=1=2

0176 PSIARRCIMZ)=PSI

1997 20610 CONTINUE

M98 2059 CONTINUE

1199 K1==x2

Dzat Yi==-y2

i2n 11==12

n2ae R1=R2

n2o03 2001 CONTINUE

2206 GO TO 2072

125 2079 WRITE(NQUT,2N74)

D276 2074 FORMAT(SX,"ILLEGAL ATOM IN LINE DECLARATION=="/
9287 115X, "CALCULATION OF SOND ANGLES ABANDONED')

nang ¢072 CONTINUE

1209 IFC.NOT.TOR) 60 TO 2069

a210 WRITE(NOUT,2N71)

U211 2071 FORMATC(/5X,"TORSION ANGLES'/)

(U 4 MNATMI=NATOM=3

nz13 D0 2065 J=1_,NATMZ

J21s JP1=J+1

0215 Je2=J4+2

L2148 JP3=J+3

€217 L1=LINZCJ)

J218 L2=LINE(JP1)

9219 LI=LINECJR2)

220 La=LINZ(JP3)

Nz21 WRITE(NOUT,2066) NAME(LT) ,NAMEC(L2)  NAME(LI)  NAMZ(LAL),
Qz2 TPSIARRCY)

naz3 2066 FOAMATUSX ,4A4, F10.4)

Lzz4 2065 CONTINUE

J225 £067 CONTINUE

g226 IFCIFAIL.5Q.1) WRITECNOUT,2C070)

227 2070 FORMAT(SX,"STRAIGHT LINZ 2OND ANGLE ENCOUNTEIRED==*/
nz2s 115X, *TORSION ANGLE CALCULATION ABANDONED®)

n2ew C CYCLE I35 CALLSD wITH A NEGAVIVE INTEZGER(==RINE NC) TO
231l ¢ TRIGGER UUTPUT FRCM CYCLE

N231 L1==MLINE

232 IF(ITOR.EQ.2YCALL CYCLECLT XT1,.Y1,.21,.7)

2233 IFCIEKITANE DL ANDLIEXITNEL?) CALL EXBOND(X1,Y1,Z1)
W234 RETURN

J235 NG

END: OF SEGME

iT, LZINGTH 554, MNAME LINES

He3s SUBROUTINE TOARANGCI, Xx1,Y1,21,%2,Y2,22,PS1,IFALIL)

0237 CALL CROSS(X1,Y1,21,%2,Y2,12,%XCR2,YCRZ,ICR2)

cz2is CALL NORM(XCRZ,YCRZ,2CRZ,R)

239 IFCIFAIL .EG .Z.AND.T.EG.2) CALL CYCLECI_XCR2,YCR2,ICR2,R)
Uz &l IF (R.EG.0.) GO TO 2607

nzae1 IFCIFALIL EQ.2.AND.I.6T.2) CALL CYCLECI,_ XCR2,YCRZ,ICR2.R)
0242 IF (1.LT.3) GO 70 2501
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n243 CALL ANGLE(XCR1,YCR1,ZCR1,XCR2,YCR2,1CR2,PST)
n24é DOT=XSAVE#XCR24YSAVEXYCR2+ZSAVE#2CRE
N245 IF(DOT.LT.0.)PSI==P5I

0246 2601 CONYINUE

247 XCR1=XCR2

0243 YCR1=YCR2

0249 ICR1=2CR2

6250 XSAVE=X1

4251 YSAVE=Y1

0252 ISAVE=Z1

g2s3 GO To 2609

0254 2607 CONTINUE

1255 IFAIL==1

G256 2509 CONTINUEZ

0257 RETURN

0254 END

END OF SEGMENT, LENGTH 157, NAME TORANG

G259 SUSROUTINE CYCLE(I,XCR2,YCR2Z,2CR2,R)

U260 COMMON/XYZ/XCT100),YC100),Z2C100) ,NAMECTOD)
11261 COMMON/LMN/ALACTO) L AMACTD) LANACTDD

n262 COMMON/PARAM/NATOMS ,NIN ,NOUT,NCARD

0263 COMMON/LIN/LINEC35) ,NATOM,ICYCLCIO)

0264 DIMENSION DIST(33), NAMTMP(35)

N265 DELTA=1.0E=§ :

N266 C FIRST ENTRY(I=2) INTITIALISZ,SUBSEQUENTLY ACCUMULATE
0267 C  FINAL ENTY (I NEGATIVZ) QUTPUT

268 H IF(I=-2) 2625,2619,2620D

1249 2619 XTOT=0.

o270 Yror=_0.

0271 ITOT=0.

U272 2620 CONTINUE

3273 IF (R.LT.DELTA) RETURN

0274 DOT=XTOT#XCRZ+YTOT*YCR2+ZTOT#ZCR2

275 IF(DOTI2621,2822,2622

)276 2622 XTOT=XTOT+XCR2

5277 YTOT=YTOT+YCR2

o278 ITOT=LTOT+ICR2

0279 GO0 TO 26232

9284 2621 XTOT=XTOT=-XCA2

3231 YTOT=YTOT-YCR2

J232 ITOY=ITCT=-ZCR2 N
0233 25623 CONTINUE

1284 RETURN

0285 26235 CONTINUE

0236 MEYCL==~1

0247 CALL NORM(XTOT,YTOT,Z2TOT,R)

288 D=0.U

2289 NATOML=NATOM=2

J290 DO 2626 J=1,NATOML

6231 LTEMP=LINE(J)

a232 TEMPSXTOT#XCLTEMP)+YTOT#Y(LTEMP) +2TOT*Z(LTEMP)
0293 D=D+TEMP

1294 DIST(JI=TEMP

1295 2626 CONYINUE

(296 DMEAN=D/FLOAT(NATOML)

1297 WRITE(NOUT,2627) XTOT,YTOT,ZTOT,DMEAN
2298 2427 FORMAT(/SX,"EQUATION OF PLANE:z /10K, Fb.b, " *X +°,Fh.b, sy +,°,

1F8.4,%%2 =%, F8.4/)
0O 2528 J=1,NATOML
DIST(JI=DIST(JI=DMEAN

2625 CONTINUE

C OUTPUT DISTANCES IN FIELDS OF §
WRITE(NOUT,252%)

2629 FORMAT(/SX,*DISTANCE OF AVOMS FROM PLANE'/)
IFLIELD=HATOAL/E : -
NFIZLO=IFISLD + 1
D0 2531 J=1,NFIZLD
Ju=d=-1
ILHS=5+J% +
IRHS=ILHS + 7
IRHS=MINC (IAHS, NATOML)

D0 2635 JJ=ILHS,IRHS
LTSMP=LINE(JS) ;
NAMTMP (JJI=NAMECLTENP)

2635 CONTINUE
WRITE(NOUT,2432) (NAMTMR (JJ I, 08T (JJ) ,JI=ILHS, 1RHS)

7632 FORMAT(SX,8(A4,F7.3,3X))

2631 CONTINUS
ALACMCYCLI=XTOT
AMACYCYCLI=YTOY
ANACMCYCLY=ZTOT

C RETURN DIRECTION COSINES TO SUBROUTINE LINES

YCR2I=XTOT
1325 YCR2=YTOT
0326 ZCR2=LTUT
0327 RETURN
0323 =ND

END OF SEGMENT, LENGTH 2664, NAME CYCLE
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0329 SUBROUTINE HYDRO(IHYDRO, L, XX1,¥YY1,221, XX2,YY2,ZL2,RHYDRO)
330 COMMON/XYZ/XNC10C) ,YC100),2C100) , NAMECICD)
0331 € ON ENTRY XX=40ND VECTOR

0332 C ON EXIT XX=FRACTIONAL COORDINATES OF HYDROGEN POSITIONS
0323 IFCIHYDRO NE.T) GO TO 2829

N334 C C=h BOND DISTANCES HAVE BEZN SET TO 1 ANGSTOM
0335 XTEMP=XX 1+XX2

0336 YTERP=YY1+YY2

3337 ITENP=221+212

UI38 CALL NORMCXTEMP,YTEW®  ITEMP,R)

0339 xXZ2=1),

0340 YYz2=0.

1341 112=n,

J242 XX 1=X(L)+XTEMP*RHYDRD

0343 YYI1=SY(L)+YTZMP*RHYDRO

0344 IZ1=Z(L)+ITZMPARHYDRD

1345 CALL FRCOR(XX1,YY1,211)

0146 RETUAN

2347 2327 CONTINUE

0348 C IHYDRO=2 RESERVED FOR TETRAMEDRAL SITVING
U345 € CALCULATION OF HYDROGEN POSITIONS BY

1350 c NORM(NORMIXXT1 CROSS XX2)=NORMCXX1 + Xx2))
0351 C AND

n3se c NORM(=-NORMCXX1 CROSS XXZ)=NORM(XX1 + XX2))
353 € CROSS PRODUCT IS WEIGHTED 2Y 3GRT(2)

U354 [ I.E- TANC(HALF TETRAHEDRAL ANGLE)

Q355 AT2=1.414214

N3s5é C C-H DISTANCES SET ZGUAL TO 1.0 ANGSTROM

3357 CALL CROSS5CXX1,YY1,I21,X%2,YY2,222,XCR,YCR,ZCR)
3358 CALL NORM(XCR,YCR,ICR,R)

Q359 XCR=XCR*RTZ

J360 YCR=YCR*RT2

3361 ICR=ICR*RATZ

23562 XTEMP=XX1+Xx2

03463 YTEMP=YY1+YY2

364 ITEMP=ZIZT1+21L2

Gl635 CALL NORM(XTEMP_ YTEMP,ITEMP,R)

0366 XTEMP=XCR+XTEMP

0357 YTEMP=YCR+YTZMP

1368 ITEMPSZCR+LTEMP

0349 CALL NORM(XTEMP,YTEMP ZTEMP,R)

0370 XRAVE=X (L)

G271 YSAvVE=Y (L)

nirz I5AVE=L(L)

1373 KK1=XSAVE+XTEMP*RHYDRO

0374 YY1=YSAVE+YTEMP*BHYDRO

375 Z11=1S5AVE+ITEMP*RHYDRO

1376 CALL FRCORCXX1,YY1,I11)

0377 XTEMP==XCR+XTEMP

1378 YTEMP==YCR+YTEMP

1379 LTEMP==ICR+ITEMP

33340 CALL NOPM(XTEMP,YTEMP,ZVEMP,R)

3331 XX2=XSAVE+XTEMP*RHYDRO

1332 YYZ=YSAVE+YTEMP*RHYDRO

a323 I12=1SAVE+LTEMP*RHYDRO

0384 CALL FRCOR(XX2,YYZ,i12)

385 PETURN

1336 END

END OF SEGMENT, LENGTH 229, NAME HYDRO

387 SUBROUTINE EXBOND(X1,Y1,21)

1338 COMMON/ZXYZ/XCT1OJ) Y CTUU),Z CTUD) ,NAMECTDD)
N389 . COMMON/LIN/LINE(3S) ,NATOM ICYCLC1D)

2350 COMMON/PARAM /NATOMS ,NIN NOUT NCAFRD

11391 READ(NCARD ,ZPCIINEXIT,(LINE(I) J=1,NEXIT)
0392 Z7U1 FORMAT(EX,3612)

0393 MEXIT=NEXIT/2

2374 WRITECNOUY,2906)

J395 2905 FORMATC/S5X,*EXIT B0ONDS'/H)

03196 DO 2902 J=1,MEXIT

1397 JT=J a2

3398 dM=4T-1

1399 LI1=LINEWIT)

24340 L2=LINECINM)

J&31 X2=xX(L1)=X(L2)

Jéde Y2=Y(L1)=Y(L2)

D403 2e=L LT =2¢L2)

C&ls CALL NORM(XZ,¥2,12,R)

24135 IF(R .24 .0.) GO 1O 2905

J&ilé CALL AMGLE(X1,Y1,21,X2,Y2,.22,2H1)

neuy C PHI GT 90 IF Z0ND 3ELOW AING, LT 90 IF ABOVE AING
1nE c PROVIDED ©0OND ORDER IS FA0M RING ATOM TO SXOCYCLIC ATOM
14395 WRITE(NOUT,CSO3)NAMECLT)  NAME(LZ ), R, PHI
a0 J 29N5 CONTINUE

Ue11 £972 CONTINUE

o412 2903 FORMAT(SX,244,2F10.5)

G413 FETURN

M4 END

END OF SEGMENT, LENGTH 134, NAME EXEBOND
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1415
Né14
0417
0418
0419
0420
0421
o422
0623
J624
0425
426
2427
J428
Ca29
630
2631
0432
JE33
Jal4
0435
04316
D437
2438
S43%
D440
ueé
0642
0443
RS
7445
DYy
CLa?
1h 568

COMPILATION LISTING = P &

I0u0

[
o
o

(7]
-

2
~

3012
3an

SUBROUTINE CONN
COMMON/ZXYZ/XCTOD) ,Y(100) ,Z C120) ,NAME(TIUD
COMMON/PARAM INATOMS ,NIN NOUT,NCARD

DIMENSION DISTANCIOC)

WRITE(NOUT,30CO)

FORMAT(S5X,"INTRAMOLECULAR CONNECTIVITY MATRIX"/S5X,"DISTANCES IN
1ANESTROMS SSTWEIN ALL ATOMS IN MOLECULS GIVEN IN UPPER TRIANGLE®
2

WRITE(NOUT, 3001) (NAMECS ) =1, NATCMS)

FORMATC(10%,18(A4,2X))

WRITE(NOUTY,3NG2)

FORMAT (/)

b0 3010 J=1,NATOMS

0o 3011 K=1,NATOMS

IF(K.LZ.J) GO TO 3012

pa=x (J)=x1(K)

DY=Y (J)=-Y(K)

nI=1(J)=2(K)

DISTANCK)=SQRT(DX*DX + DY*DY + DI#*D1)

GO TO 3011

CONTINUE

DISTAN(K)=0.0

CONTINUE

MINAT=MINT(NATOMS ,13)

WRITE(NOUT,3003) NAME(J) ,(DISTANIK) K=1,MINAT)

FORMAT(AX  A4,2X ,16F6.2)

IF(NATOMS.LZ.20) GO TO 3009

" WRITE(NOUT,3CD4)(DISTANCK) ,K=21,NATOMS)

3004
3png

3010

FORMAT(12X,20F56.2)
CONTINUE
WRITE(NOUT,3002)
CONTINUE

PETURN

END

END OF SEGMENT, LENGTH 140, NAME CONN

N&49
0430
n431
0452
11453
k54
0455
436
Las57
N458
J&55
1t 60
451
nes2
C&43
1hek
465
L6
nestT
LbAs
649
2470
J&TT
2472
0473
0474
1475
Lt
1477
HaT7s
&7y
d&E0
J431
06832
J4LE3
TR
JLAS
JLAA
OLET
1488
JL39
16390
R |
1632
k93
JAT4
Q2475
A
1457
0498
0439
Q500
0501
0soe

c
c

e

LF
F
Ingz

3093

ncg
3095

3164
NgeE

3080

SUBROUTINE CONMIN

COMMON/SYMMER/HSYMEL(14)

COMMON/SYMMEL/NSYMM RXC16) ,TXC16) ,RYC16) ,TYC16) ,RZ(16),TZ(16)

COMMON/XYZ/RC100), Y0100, 2 C100) , NAMECTOD)

COMMON/PARAM/NATOMS ,NIN NOUT, NCARD

COMMON/PARAMZ/WMODE ,IBOND ,EMIN BMAX ,PHIMIN PHIMAX

COMMON/PROJOMINFILE , ISHOW, ICMIN, JOIN,IVEC

DIMENSION DISTANCICO) , ISYMM(100)

DIMENSION DXMCTOD) ,DYMCIIG), DIMCI0W

DIMENSION MEOND(20) ,MHIT(Z2D)

ISHOW=S5 PUT B5OND ANGLES AND 30ND DISTANCES LN SZPARATE
ILES IN PUSLICATICON FORMAT

FORMATC10X,6F10.0)

NCP1=R

IF(MODE.EG.D) GO TC 20%¢

WRITE(NOUT, 3N93)

FORMAT(SX,*SYMMETRY OPERATIONS CANNOT BE DONE WHEN AMGSTROM COORDI
INATZS ARE SUPPLIED"/5X,'DISTANCZ MINIMISATION PROCEDURE HAS BZEN
ZABANDONED®)

RETURN

WRITE(NOUT,3296)

FORMATC(SX ,"CONNECTIVITY MATRIX wITH INTERATOMIC DISTANCES MINIMISE
10 8Y SYMMETAY OPERATIONS')

LIN=(NATOMS=1)/10 + 1

o 3160 Jx=1,LIN

JY=CJX=1)%10 +1

JIsdne1n

JI=MIND(NATOMS ,JL)

WRITE(NOUT,3098) (NAME(ID),I=JY,J2)

CONTINUE

FORMATCION, T0(3X A4 ,4X))

WRITE(NOUT,3102)

IF (ISHOW.EG.5) &0 TO 3085

IFCISOND JNE.DIWRITE(NFILE,3125)CMIN, 3MAX PHIMIN PHIMAX
FORMATC(SX,"SONDZD ATOMS IN RANGE FROM®,FI.3,2%,'TO°,
1F8.5,2X,"ANGSTROMS */S5X, *CENTRAL ATOMS LISTZ0 FOLLOWED BY 20MDZD AT
2CMS  AND SYMMETRY OPERATIONS®/S5X,"SOND IS ATOMI=CENTRAL ATOM—-ATOMZ
T0/5X,*ACCEPTED 20NMD ANGLZS ARE®,F10.3,° Y0',F10.3/
45X ,"EQN OF PLANE THRU CENTRAL AND SONDED ATOMS: LX+MY+NI=P'"/
SSN,"LIST FOLLOWING CENTIAL ATOMS IS'/#/
A1X,"ATOMT SYMOP1 DIST ATIM2 SYnQP2 DIST2° 2%,
TYANGLE i M i prlL)

CONTINUE

DO 3110 J=1,8ATOMS

$J=x 04D

yYd=y (J)

ZI=10 )

CALL CARTOXJ, Y¥J,2J)

D0 3111 K=1,NATOMS

IF(K LT od ~AND . IEOND .EQ D) GO TO 3012

CALL DMINCJ K, ISYMM(K) ,DESTANCK) ,DXM(K) ,DYM(K) ,DZM(K]))
FORMAT(2X,A&,2X,A4,F10.0)

60 TO 3111
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ns03 3012 DISTANCK)=0.

ush4 ISYMMIK)=D

1505 3111 CONTINUS

2506 c

nsny IFC(IBOND.LEQ.N) GO TO 3149

2508 IF(ISHOW.NE.SIWRITE(NFILE,3134) NAMECJ)

509 3134 FORMATC(SX,"CENTRAL ATOM®,2X,A4)

us10 JM=J =1

0511 NBOND=1

0512 PO 3133 K=1,NATOMS !
€513 IF(DISTANCK) LT.EMINLORL.DISTANCK).GT.EMAX) GO TO 3133
0514 NBOND=NBOND + 1

3518 MEOND (NSOND) =K

3516 IFC(ISHOW.NE.S5)G0 TO 3133

a517 IF(K.GE.J) EO TO 3133

J598 WRITE(NCPT,30R) NAME(J) , NAME(K) DISTANCK)

0519 3133 CONTINUE

gs20 IF(NBOND .GE.2) GO TO 3141

nsz1 IF(NBOND.EQ .1} G0 TO 3139

nsa22 IFCISHOWNELSIWRITE(NFILE, 3138)

0523 3138 FORMAT(S5X,"NO ATOMS BONDED")

0524 GO TO 3149

U525 3139 MB=MBOND(T)

0526 IFCISHOW NE.SIWRITE(NFILE,3148) NAME(MB) ,ISYMM(MB) ,0ISTAN(ME)
9527 31648 FORMAT(AL, I6,F8.3,2X, A6, 16,F8.3,2X,F8.3,2X,3F7.3,F8.3)
0528 G0 TO 3145

0529 3141 NM=NBOND=-1

0530 20 3151 JJ=1,NBOND

0531 3151 MHIT(JJ)=0

0532 DO 3412 JJ=1,NM

4533 JP=iJ+1

2534 MBE=MEOND(JJ)

0535 DI1=DISTAN(ME)

0534 IB=ISYMM(ME)

HS5T D0 3412 KK=JP,N2OND

3538 MC=MBEOND(KK)

1539 D2=0 ISTAN(MC)

0540 MC=MBOND (KK) =

1541 IC=ISYMMIMC)

0542 . CALL ANGLEC(DXM(ME) ,DYM(MB) ,DZM(MB),DXMCMC) ,DYM(MC) ,DZMIMC) ,PHI)
(543 IF(PHI.LT.PHIMIN.OR.PHI.GT.PHIMAX) GO TO 3412

1544 IF(ISHOW.EG.S) GO TO 3087

0545 MHIT(II) =1

1546 MHIT(KK)=1

us47 CALL CROSS(DXM(ME) ,DYM(MB) ,DIM(ME) ,DXMIMC) ,DYN(MC),
ns4s 1DZMCMC) ,XCR,YCR,ZCR)

2549 CALL NORMCXCR,YCR,ZCR,TEMP)

iS50 DORG=XCR*XJHYCR*YJ+ICR*2ZJ

U551 WRITE(NFILE,3T45INAME(MBE) , ISYMM(ME) ,DISTANCMR) ,NAME(MC) , ISYMM(MC) ,
n5s2 1DISTANC(MC) ,PHI, XCR,YCR,ZCR ,DORG

2553 G0 TOD 3412

4554 3087 CONTINUE

0555 WRITE(NFILE,I082) NAME(M3) ,NAME(J) NAME(MC) ,PHI
1556 I0E2 FORMAT(3I(2X,A4),F2.1)

nss57 2412 CONTINUE

u5s53 IFC(ISHOW .EGW5) GO TO 3153

2559 00 3152 JJ=1,NBOND

L560 IF(MHIT(JI Y LNELD) GO TO 3152

0561 MB=EMBOND (JJ)

1562 WRITE(NFILZ,3148) NAME(MB) ,ISYMM(MB) ,DISTAN(ME)
1543 2152 CONTINUE

1564 35153 CONTINUZ

1565 3949 CONTINUE

1546 140 CONTINUE

3567 Do 3170 J¥x=1,LIN

1548 JY=0JX=1)%10 + 1

549 JZzix*10

1570 JI=MINOCJZ, NATONS)

0571 WRITS(NOUT,3103) NAME(J),(DISTANCI), ISYMM(L) , 1=0Y,d2)
1572 3103 FORMAT(AX , A4, 2X, 11(F6.2,15))

11572 1175 CONTINUE

1574 WRITE(NOUT,3102)

1575 3110 CONTINUE

574 3102 FORMATC(S)

1577 RETURN

3578 END

=ND: QF SEGMENT, LENGTH 664, NAME CONMIN -

3579 SUBROUTINE SELFIM
353G COMMONIXYZIXCID03,YC1C0),2C100), NAMECTIOD)

1581 COMMON/PARAMINATOMS NIN NOUT, NCARD

JSBZ B0 33003 J=1,NATOMS

1533 CALL DMINCJ,J, ISYM_ AMIN, DXMIN,DYMIN,DZMIN)
N5864 WRITE(NOUY,3310) MAMECJI) ,ISYM, RMIN

535 3370 FORMATOSX AL I10,F1.0.5)

1536 3300 CONTINUZ

J587 RETURN

0532 END

END OF SEGMENT, LENGTH 36, NAME SELFIM
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[

"

0539
w590
14591
n592
0593
0594
0595
0596
user
0598
0599
0é0d0
2621
3622
0603
0604
U6 s
2606
c607
0608
2639
26190
ae11
0612
neis
0614
0615
J616
He17
J618
G619
0620
ut21
cé22
2623
0624
1625
0626
0627
né&z8
1629
0630
U631
J632
0633
0624
1635
J636
2637
0& 18
639

g4y .

el 18 |
Jése
U4l
LYY
0645
Léhé
1e4T
0643
1649
C450
1651

ND OF SEGNMENT,

04§52
16532
ess
C&55
néss
657
D658
165%
J661
2641
2662
0663

NG OF

0&&4
N&s5
666
NE6T
Q&68
0659
nern
0671
0672

3113
3114

3115

3116

317
3118

3129

LZNGTH

£ ON
C ONn

LENGTH

SUBROUTINE OMINCJ,K,ISY™, RMIN,DXMIN,DYMIN,DZMIN)
COMMON/ SYMMER/MSYMEL(14)
COMMON/SYMMEL/NSYMM RXCT6) ,TXCT6),RY (16),TY(16) ,RZ(18),TL(18)
COMMON/XYZ/X(100),¥C100),Z C130) , NAMEC100)
COMMON/PROJOM/NFILE , ISHOW, ICMIN, JOIN, IVEC
LOGICAL SKIP,IDENTY
PELTA=N.5
Xd=X (J)
Ya=y(J)
2J=104)
XK=X (K)
YK=Y (K)
IK=1 (K)
R2=10000.0
00 3120 L=1,NSYMM
XX=XK
TY=YK
11=1x
CALL SYMTRY (XX,YY,ZZ,L)
DX=XX=XJ
DY=YY=YJ
DZ=11~14
IF(ABS(DX) .LT.DELTA) GO TO 3113
DTX=DX + SIGN(D.5,DX)
ITX==IFIX(DTX)
DX=0X + FLOATCITX)
IFCITX.LT.0) ITX=10+ITX
60 TO 3114
17X=0
CONTINUE
IF(ABS(DY).LT.0.5) 60 TO 3115
DTY=DY + SIGN(D.5,DY)
ITY==IFIX(DTY)
DY=DY+FLOATCITY)
TFCITY.LT.0) ITY=10+1ITY
60 TO 3116
CONTINUE
1TY=0
CONTINUZ
IFCABS(DZ) LLT-DELTA) GO TOC 3117
DTZ=0Z + SIGN(N.5,DZ)
ITZ==IFIX(DTZ)
DZ=DZ + FLOATC(ITZ)
IFCITZ.LT.0)ITZ=1041IT2
60 TO 3118
ITi=0
CONTINUE
IDENTY=L.EQ ol oAND SITX LEQLULANDLITY.2G.0.ANDITZ.EQLD
SKIP=J.EQ.K.OR.ICMINLEG.3
IF(SKIP . AND .IDENTY) G0 TO 3120
CALL CA&TCDX,DY,DZ)
DS2=DX*#DX + DY#DY + D2#DZ
IF(DS2.6T.R2) GO TO 3121
R2=DS§2
ISYM=1000%L + 100%ITX + 10*ITY + ITZ
DXMIN=DX
DYMIN=DY
DIMIN=DZ
CONTINUE
AMIN=SART(R2)
CALL NORM(DXMIN,DYMIN,DIMIN,RRR)
HETURN
END

285, NAMZI DMIN

SUBAOUTINEG CRAXISEXTI,Y1,21, X2, Y2, 22, XX,YY,20)
INPUT XX I5 ORIENTATION VECTOR AND X1 ANY VECTOR
IXIT X1,XZ,XX FORM ORTHOGONAL AXES XX I3 IMVARIANT
CALL CROSSOXX,YY, Z2Z,.X%1,v1,11,%2,Y2,22)

CALL .NGRM(X2,Y2,22,R2)

IF{R2.LT.1.2=7) GO TO 3308

CALL CROSS(X2,¥2,Z2, %X, YY,22,%1,Y1,21)

CALL NORMCX1,Y1,21,R1)

RETURN

x1==-2.0

RETURN

END

100, MAMZ ORAXIS

SUBRCUTINE ROTAYECXT1,Y1,21,X2,Y2,22,XX,YY,212)
COMMON/XYZ/XCI10T) ,YC1C00),ZC123) NANEC10D)
COMMOMIPARAMINATOMS NIN NOUT, NCARD

COMMON/SYMMER/MSYMEL(16)
COMMON/SYMMELANSYMM AXC148) ,TRC16) ,AYC16), TYL16) ,RE(16),TIC16)
COMMON/ROTOP/IROTOP ,MAGTAPR

COMMON/PROJOM/NFILE,ISHOW, ICMIN,JOIN,IVEC

IFCNSYMM JEQ.D0) NSYMM=1

D0 3400 J=1,NSYMM
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D&673
N674
0675
0676
0677
U673
D673
0630

COMPILATION LISTING = P 9

D0 3410 K=1,MATIMS
XK=X (K)
Y=Y (K)
ZK=L(K)

IF(NSYMMLER.T1Y G0 TO& 3412

CALL FRCORCAK,YK,IK)
CALL SYMTRY(XK,YK,LK,J)
CALL CART(XK,YK,IK)

1631
bs32
1633
Q684
0685
06386
2637
688
N&se
2690
1671
2672
1693

END OF SEGMENT,

634
J635
AT
N697
1698
0599
n7ng
aze
702
0703
n7nég
u7ns
726
ararv
J7 08
n7a9
07132
711
2712
5 i -
2714
n71s
0716
1717
nT1a
o719
720
U721
graz
or23
Nn724
0725
0726
arer
I7T28
aTes
aT30
g731
J732
oSS
o734
G735
1736

m

ND OF SEGMENT,

et

iT38
a739
740
7L
HWraz
1743
ITad

TLS
.

ND OF SEGMENT,

U747
oras
AT AT
arso
a7s51
ars2

3612

3414

3416
3410
3400

LENGTH .

2705

2709

2711

CONTINUE

AN=XTRKK + (1%YK + Z7#*IX

YN=XZ*XK + Y2

YK + 12#2K

INSXX*XK + YY*YK + Z2+IK

IFCIROTOP .NEL2

JURITE(NOUT,3414)

FORMATC(SX (AL, 4X,12,4X,3F10.5)

IFCIROTOP Ed o1 w0RIRCTOPLZ@a3) WRITE(MAGTAP)

WRITE(NFILE,3416) XN, YN,IN

FORMAT (10X ,3F1
CONTINUE
CONTINUE
RETURN

END

209, NAME

SUBROUTINE 35Y™
COMMON/SYMMER/

COMMON/SYMMEL/NSYMM RXC16) ,TXC16) ,RY(16),TY(16) ,RZ(14) ,T1(15)

LF(MSYMEL(L) .E
ISL=MSYMEL (L)
IF(ISL.EQ.123)
XEX=AX
YYy=vyYy
1211=11
IF(ISL.NE.132)
CALL ROTSYM(XX
60 TO 2720
CONTINUE
IF(ISL.NEL213)
CALL ROTSYMXX
60 TO 2720
CONTINUE
IFCISL.NEL231)
CALL ROTSYMCXX
60 TO 272C
CONTINUS
IF (ISL.NEL312)
CALL ROTSYM (XX
60 vo 2720
CONTINUE
IF(ISL.NEL321)
CALL ROTSYM(XX
60 TO 2720
MRITE(NOUT,271

FORMAT(S5X ,"ERPROA IN SYMMETRY CARD NO.',13/

SX,"PARAMETER
STOP

CONTINUE

XX=xX + TX(L)

YY=YY * TY(L)
1i=31 + TI(L)
RETURN
CONTINUE

5.10

ROTATE
TRY(XX,YY,2Z,L)
MSYMEL(16)

a.f) G0 TO 2730

G0 TO 2730

GO TO 2705
dY N T2 XA T2 LYYY L)

50 TO 2777
oYY L YYY XXX, 222,L)

G0 TO 2709
SYYLLT,YYY, 222, %XX%,L)

60 To 2711
B XY, I, T2, NN, XYY L)

GO TO 2713
LYY, LZ,Z22,YYY, XXX, L)
4) L, MSYMEL(L)

MSYMEL=",18)

NAMECK) ,d XN, YN,IN

ANLYNLIN

XA=XX*RACL)I+TXCL)
YY=YY=RY(LI+TY(L)
LT=TI#RIC(LI+TZC(L)
RETURN

END

LENGTH 172, NAME

SYMTRY

SUBAOUTINE CART(XX,YY,22)
COMMON/CELL/NCSLL,A11,A21,422,A31,A32,433

XTEMP=XX
YTEMP=YY
ITENP=21
XX=A1T1*ATEMP
YYSAZ21%XTEMP + AZ2#YTEMP
ZI=AZYI#ATEMP + AZZaYTEMP + ATI#ITEINP
RETUBN
END
LENGTH 56, NAMZI CART

SUSROUTINE ROTSYMUXX,YY,ZZ, XXX, YYY,Z22ZZ,L)
COMMON/SYMMER/MSYMEL(16)

COMMON/SYMMEL /NSYMM, RX C16),TXNCTIE),RY(16),TYC158) ,R2L16),T2C18)

AN=RALL) # XXX
YY=RY(L)=YYY
ZI=RI(LI*111
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753 RETURN

o754 END

EIND OF SEGMENT, LENGTH 65, NAME ROTSYM™

Q755 SUBROUTINE CROSS(X1,Y1,21,%2,Y2,Z2,XCR,YCR,ZCR)
n7sé XCR=Y1%*22=L1*Y2

ors7 YCR=11+X2=X1%22

758 ICRA=XT*Y2=yiwx2

759" RETURN

750 END
END OF SEGMENT, LENGTH BN, NAME CROSS

G741 SUBROUTINE NORMIX,Y,Z,R)

9762 RESART(XA*X+YeY+In])

1753 IF(R.EQ.0.) GO YO 2701

nrsae R1=1.0/R

O765 X=x*R1

a766 Y=Y+R1

n7av7 I=1%R1

o768 2707 CONTINUE

o789 FETURN

0770 END
END OF SEGMENT, LENGTH 61, NAME NORM

nrTe SUBROUTINE ANGLE(X1,Y1,21,%2,Y2,22,PHI)
arre DOT=XT#X2+Y1*Y24+71222

Nrr3 IF(DOT.GT.1) DOT=1.

G774 IF(0O0T.LTe=1.) DOT==1.

urrs PHI=ACOS(DOTY)

0776 PHI=ST .29577595*PHI

U drdd RETURN

3778 END
END OF SEGMENY, LENGTH 52, NAME ANGLE

779 SUBROUTINE FRCORCXX,YY,I1)

UTEo COMMON/MATRIX/B11,812,813,822,622,833
731 COMMUON/PARAMZ/MODE

173z ¢ 1IF ANGSTROM COORDINATES SUPPLIED NO TRANSFORMATION NECESSARY
Lraz IF(MODZE NELD) RETURN .
aree C MULTIPLY XX 3Y S5-TRANSPOSc

J785 YTEMP=XX

nzss YTEMP=YY

u7aT 1TsMp=72

n788 XX=211*XTIMP

orse YY=B122XTEMP + dE2*YTEMNP

AT II=813%XTSMP + S232YTEMD + EBIS*ITEMP
3791 RETURN

1752 END
END OF SSGMENT, LENGTH 61, NAME FACCR

nrs3 FINISH

END OF COMPILATION = NO ERRORS

S/C SUBFILE = 96 BUCKETS USED
SIC FILE EXTENDED TO 167 BUCKETS
CONSOLIDATED BY XPCK 12H DATE 30010475 TIME 12744724

*3HOATLIST
*IN ED (FORTSEMICOMP)
#LIZ =0 (SUEGROUPSRF&.SUBROUTINES)
*=wORK ED (FORTWORKFILEZ)
o
PROGRAM FXXX
EXTENDED DATA (22am)
COMPACT PROGRAM (2BEM)

SEGMENTS MISSING
%FOP

CORE 12480
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FORTRAN COMPILATION 3Y #XFIV MK 38 DATZ 30/10/79 TIME 12742133

LIST (LP)

CRO

Q003 = TRO

Co04 = CR1

2005 2 = LPO/132

2036 = LP1/132

wny COMPRESS INTEGER AND LOGICAL
1008 CMPACT PROGRAM

3009 EXTENDED DATA

0010 TRACE 2

AVE R END

0d12
00oo
uooT

INO/OF SEGMEINT, LENGTH 4, NAME PLIB3

nuiz SUBRGUTINE SYMRED

nong COMMON/ZSYMMER /MSYMEL(18)

1004 COMMON /SYMMEL/NSYMM,RXC16) ,TXC16) ,RYC16),TY (16) ,RZ(16) ,TZ(15)
2005 0O 7001 J=1,NHSYMM

noé READ (NCARD,70OM2) RXCI),TXCI),RY ), TYCI) ,RLCI) ,TZ(I) ,MSYMELCI)
2007 7H02 FORMAT(6F10.0,I10)

2008 WRITE(S,7002) RX(J),TXCI) ,RYCID,TYCI) ,R2CI),TLCI) ,MSYMELCS)
0009 7001 CONTINUE

1510 RETURN

2911 END
IND OF SEGMENT, LENGTH 83, NAME SYMRED

un12 FINISH

END OF COMPILATION = NO ERROAS

§/C SUBFILE = 8 3UCKETS UsS:ed
CONSOLIDATED 3Y XPCK 12H DATE 33210479 TIME 12/43/23
*SHORTLISY

*IN E0 (FORTSEMICOMP)
*LI3 D (SUBGROUPSRF4 .SUEROUTINES)
#WOARK ED (FORTWORKFILZ)
LEE &
PRUGRAM FXXX
SXTENCED DATA (22aM)

COMPACT PROGAAM (DPBM)
CORE 4330

2SR PRPRSRIRRPEERESREEDESFSEREIAEREUEP0 05003000508 0800 000000 IARSSISGRERER TG RERIBRIISEREIDOBRERERRENE00D

sIIIIIII g IIIIIIIIIII I I I I IIT I Qe eI II It eI IqI I Iz Iz IIIIIN]
*1ITI1111 NUMBER OF PAGES 3 IIIII I E IR eI IIIIIzII eIz I Iz IRz ILIIIIIIILILIIIIII
«IIIIIII ITIIIIIIIIIIIIITIIEIIIXIIII QST I QI I IRz Iz IIZI IR IIIRIIIITIILIILIN]

(20 ESERUBRRUSEEEIERIREDERECISIERRORIERER AP RERRORPERPENSLINDIICODREINNEOIPEIIVID4080008500E0808080838088000888ERE
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FORTRAN COMPILATION BY #XFIV MK 3B PATZ 30/10/79 TIME 12/44/07

2un2 SUBROUTINE STACKS(NFTWO)
0003 COMMON/MOVES/MOVELIUG) ,MSYM{I100)
0004 DIMENSION MFWRDC10D)

noos COMMON/LISTS/NLIST NMCOL, LISTC100),MOLISTC(100)
nbus [

anez WRITE(S,2(102) NLIST, NFTWO
oooa 2002 FORMAT(2X,"3TACKS:=",215)
nnge [

0 IF(NFTWO .GE.M) GO TO 2020
2011 L1=LIST(1)

o012 MSYM(L1)=1C00

013 MOLIST(1)=L1

cd14 DO 2005 J=2,NLIST

ca1s M=) =1

go1s 2005 LISTGIMI=LIST)

a7 NLIST=NLIST - 1

0018 NMOL =1

oe1e WRITE(6,2212) NLIST,NMOL
3020 WRITE(6,2214) LIST

U1 WRITE(K,2214) MOLIST

Jjozz C == RESET MOVE AND RETURN

o023 G0 TO 2216

gczé4 (4

nu2s £

unzs ¢Nzil CONTINUE

2027 NFWR D=0

coze DO 2040 J=1,NLIST

Juz9 MFWRD(J) =NFWRD

2034 IF(MOVE(JSI) 2150,20402,2100
0031 2150 NFWRD = NFWRD + 1

Juz2 GO TO 2040

033 2100 MFWRD = NFWRD + 1

0034 NMOL=NMOL + 1

0ass MOLISTU(NMOLI=LIST(J)

Hi3é 2740 CONTINUE

2037 c

an3sa WRITE(6,2202) NFWRD

cuss 2202 FORAAT(ZX,"STACKS:NFWRD=",15)
440 WRITE(S,2214) MFWRD

R | C

042 b0 2200 J=1,NLIST

2043 NF=MFWRD(J)

144 IF(NF.2Q@.0) GO TO 2200
vQ4s NEW=J = NF

Johsé LIST(NZWI=LIST(J)

0047 2200 CONTINUEZ

aN&E NLIST=NLIST = NFWRD

104y WRITE(S,2212) NLIST, NMOL
0nsu 2212 FORMAT(SX ,*NLIST_ NMOL',2I5)
C51 WRITE(6,2214) LIST

0052 WRITE(6,2214) MOLIST

153 WRITE(S,2214) MOVE

£254 ¢214 FORMAT(2X,5C12)

055 c

I5é

Cas7 c21%4 CONTINUE

3058 DO 2217 J=1,NLIST

cas? 2217 wOveElJ) =D

sy [+

Nié1 G

aC62 RETURN

163 IND

ND OF SEGMENTY, LENGTH 202, MAME STACKS

m

IS4 SUBROUTINE SYMMEXC(IAT,ISYM)
dN&3 COMMON/LISTS/NLIST, NMOL, LISTCI00), MOLISTCI0D)
-Cab COMMON/XYZ/XC10C),¥C100),Z2¢100) , NAMECT1DD)
Mie? COMMON/SYMMERIMSYMEL(18)
JC58 COMMON/SYMMZLINSYMM RXCT1E) ,TXC15),RY(18),TYCTE) , REC16),TI(15)
0069 X1=x(127)
Lt d) Y1=Y(IAT)
vl I1=2(14T)
nnrz Isn=1syYm/ 1000
o733 CALL SYMTRY(X1,Y1,21,I5N8)
uTe JX=I5YM = HIDN*ISN
2075 Ix=Jx/100
ic7e JX=JX = 100+1X
cor7 Iy=Jx110
Yirs IZ=2dX = 1'x1Y
0or9 IF(IX.GT&5) IX=10 = IX
0080 IF(IY<6T5) IY=10 - 1Y
0031 IF(IZ.6T.5) 12=10 - 1IZ
ung2 XCIATI=XT + FLOAT(IN)
0033 YCIAT)=Y1 + FLOAT(IY)
Q084 ZOIATI=L1 + FLOAT(IZ)
nuss RETURN

00826 END



ELIB4: COMPILATION LISTING = P 2

END OF SEGMENT, LENGTH 117, NAME SYMMEX

nus? FINISH

END OF COMPILATION = NO ZRRORS

S/C SUBFILE = 13 BUCKETS USZD
CONSOLIDATED BY XPCK 12H DATE IN410179 TIME 12745702
*SHORTLIST
*IN ZD C(FORTSEMICOMP)
*L15 ED (SUBGROUPSRF4.SUBROUTINES)
*WORK ED (FORTWORKFILE)
ko
PROGRAM FXXX
EXTENDED DATA (22aM)

COMPACT PROGRAM (DEM)

SEGMENTS MISSING
SYMTARY

CORE 64564

OJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

*JJJJddd 0 IR R Y R B R I B B R R R I N B R I U IV VI I N N N R
*JJJdddl NUMBZR OF PAGES 4 JIJIIIIIIIIIIIII I I Idddddddddddddddaddddadaddaddddiiidiidliddiididy
*JJdJddd R I I T R U N B B B B B B B B R I R N R N R N BRI |

°JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJIUJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ



ELIB6: COMPILATION LISTING = P 1

FORTRAN COMPILATION BY MXFIV MK 38 DATE 3IN/10/79 TIME 12745/32

noo2 SUBROUTINE S0XCAX,AY,AL)
gogo3 CALL MOVTO3(0.,0.,0.)
nong CALL LINTO3CAX,%.,9.)
anos CALL LINTO3CAX, AY,C.)
0006 CALL LINTO3(0.,AY,0.)
nnay CALL LINTO3(0.,0.,0.)
Noug CALL LINTO3(D.,u.,A2)
oooe CALL LINTO3Z(AX,C.,AL)
0010 CALL LINTO3(AX, AY,AL)
N1l CALL LINTOC3(0.,AY, AD)
uh1e CALL LINTO3(D.,.0.,AL)
NG13 CALL MOVTO3(AX,C.,0.)
2014 CALL LINTO3(AX,D.,A2)
uo1s CALL MOVTOI(AX,AY,0.)
0o1é CALL LINTO3(AX_,AY, A2)
no17 CALL MOVTO3(D.,AY,0.)
0018 CALL LINTO3(0.,AY,AL)
uo19 CALL MOvTO3(0.,0.,0.)
ugeo RETURN

0021 END
END OF SEGMENT, LENGTH 93, NAME BOX

whaea SUBRAQUTINE AXES(AX,AY,AZ)
nn23 CALL MOVTO3(0.,0.,04)
o024 CALL LINTO3(AX,J.,0.)
wu2s DX=.9%AX

go2s DY=.1%AY

o027 poyY=-pY

J028 CALL MOVTO3(DX,0Y,0.)
0029 CALL LINTOZ(AX,(.,0.)
0030 CALL LINTO3(DX, DDY,C.)
31 CALL MOVTO3(0.,0.,0.)
i3z DY=.G®AY

1533 DX=.1%xAX

1636 CALL LINTO3(C.,AY,0.)
135 DOX==-DX

4236 CALL MOVTO3(DX,DY,N.)
co3r CALL LINTO3(0.,AY,0.)
00338 CALL LINTOQ2(DOX,DY,0.)
anzs DOY= BxAY

D40 CALL MOVTO3(DX,DDY,2.)
041 CALL LINTO3(C.,DY,0.)
3042 CALL LINTO3(DDX,0DY,0.)
wie3 CALL mMOVTO3(0.,C.,0:)
Uik CALL LINTO3(N.,0.,A2)
a745 DZ=_9+AL

2046 CALL MOVTO3I(DX,0.,D1)
CO47 CALL LINTO3(0.,0.,A0)
it 4ad CALL LINTO3(DDX,0.,02)
1049 DDI= . 3*xA2

2050 CALL MOWTO3(DX,J.,002)
3051 CALL LINTO3(0.,0.,00)
sz CALL LINTO3(DDX,0.,0D1)
Jids3 DODZ=.7*AL

2054 CALL MOVTO3(DX,0.,0002)
3053 CALL LINTO3(0.,0.,002)
Uii56 CALL LINTO3(DDX,U.,0DDZ) .-
aas7 RETURN

2053 END

END OF SEGMENT, LeNGTH 151, NAME AXES

0as9 SUBROUTINE TRFORMUIPROJ,AXONX, AXONY, AXONZ,SCAL,XOR,YOR,A,B,C,
1260 . 1SINBET,TANBET)

23881 AA=SCAL*A

cd62 EB=SCAL*E

63 CC=SCAL*C*SIN3ET

2054 CALL MOMTO3(N.,0.,0.)

3065 CALL TRANSF(=1)

1068 CALL TRANSF(2)

1467 CALL SHIFT3(XO0R,YOR,MN.)

I,I_'..i‘»_ L

J069 G0 TO <C1100,.91110,1120),IPRCY
2070 ¢ 1PROJ=1 AXON =2 PROJ =3 FROM
1371 T100 CALL AXON3(AXONX, AXONY , AXONZ)
1372 G0 TO 1150

o073 1110 CALL PROJILAXONX AXONY,AXO0N2)
aC74 60 YO 11540

1u73 112) CALL FRONMZCAXONK,AXONY, AXONZ)
1076 7150 CONTINMUE

plukrd CALL SHEAR3IC1,Z,TANBET)

aars CALL SCALE3(AA,EB,CC)

nore RETURN

cosd END



ELIB6: COMPILATION LISTING - P 2

END OF SEGMENT, LENGTH 131, NAMZ TRFORM

J0g1 FUNCTION DISTMCXX,YY,2Z,8,C,ASINE,ACOSS)
acaz DX=ASING#*XX

Q083 DY=3=YY

0084 DI=ACOSE#*XX + C#*22

085 DISTM=SARAT(OX*DX + DY*DY +D1#DZ)

U236 FETURN

0037 END

END OF SEGMENT, LENGTH 76, NAME DLISTM

uDas SUBROUTINE CHECK(RAD)

nnae IF(RAD.GT.-01) RETURN

3090 WRITECE,1160)

BER 1161) FORMAT(IX,"COVALENT RADIUS FOR ATOM TYPE REGUESTED HAS NOT BEEN
2092 1STORED BY PROGRAMME®)

0093 sToP

0074 RETURN

1995 END

END OF SEGMENT, LENGTH 31, NAME CHECK

nnes SUBROUTINE TWOCIAX,XC,YC,ZC,HHH)
ey CALL MOVWTO3(XC,YC,ZC)

anss CALL TRABEG

£cos9 CALL TRANSF(-1)

Nn190 HH={ .S*HHH

o101 U=.5165*HH

2132 R=3.5+%U

Q103 CALL MOVBYZ2(0.0,=HH)

1104 IF(IAX .EQ.1) 60 TO 1210
31135 XF=31.0

2136 YF=2 .*HH

Q137 : G0 YO 1220

J108 7210 UH=U.5%u

3109 YH=2 645ExD

8110 XF=UH

2111 YF=YH+HH

0112 922U CONTINUE

0113 CALL ARCBYZ(R,HH,XF,YF, U)
3114 IFCIAX .2G.0) GO TO 1230
2115 XD==XF

116 YO==YH+HH

1117 CALL MOVBYZ2(XD,YD)

1118 1230 CONTINUE

@119 CALL ARCBYZ(=R,=HH,=XF,=YF,)
2120 CALL TRAZND

g121 RETURN

J122 END

END OF SEGHMINT, LENGTH 120, NAME TWo

nq23 SUBROUTINE SART(XC,YC,ZC,RHR)
ulés CALL MOVTO3(XC,YC,ZC)

125 CALL TRABEG

J126 CALL TRANSF(=-1)

n1z7 FR=11 . 5%ARR

1128 CALL MOVBY2(=8R,0.0)

U12% CALL ARCBY2(RR,0.0,0.0,0.0,1)
Q130 CALL TRAEND

1131 RETURN

1132 ZND
END OF SEGMENT, LENGTH 54, NAMZ BAR1

133 SUBROUTINE FOURCIAX,XC,YC,ZC,HH)
4134 LOGICAL L4&2

3135 CALL MOVTO3IC(XC,YC,20)

3136 CALL TRABEG

137 CALL TIANSF(=1)

3132 oX=1_5«HH

<139 DY ==0DX

0140 CALL ™OVEBYZ(0.J,0X)

Jie1d DO 1330 J4=1,4

1Ma2 L42=IAX S0 ol aAND o {J uZ0 22,0 od oEQ &%)
1143 SX=DK

1164 SY=DY

1145 IFCIAX J38.0) GO TO 1350

c146 IFCIAY o502 wAND 4 NOT.L42) GO TO 1350
1147 DDX==T,.5%DX

J148 DDY==C . 54DY

C149 IFCIAX SER.1)CALL MOVBYZ2(DDX,DDY)
0150 1340 CONTINUE

0151 SA=1.5%5X



ELI36: COMPILATION LISTING = P 3

g1s52 SY=1.5%5Y

U153 1350 CONTINUS

(154 CALL LINBY2(S5X,3Y)
0155 IF(IAX.S20.3.0R.L42)CALL MoveYy2(obx,onY)
0156 SX=0X

2157 DA=pY

¢158 DY==35X%

3159 1330 CONTINUE

0160 CALL TRAEND

161 RETURN

2162 END

END OF SEGMENT, LENGTH 134, NAME FOUR

nN1&3 FINISH

END OF COMPILATION - NO ERRORS

S5/C SUBFILE = 25 BUCKETS USED
CONSOLIDATED BY XPCK 12H DATE 30/10/79 TIME 12/47/38
*SHORTLIST

*IN ED C(FORTSEMICOMP)
*LI5 ED (SUBGROUPSRF&4.SUBROUTINES)
*WORK 5D (FORTWORKFILGZ)

ek

PROGRAM FXXX i
EXTENDED DATA (22aM)
COMPACYT PROGRAM (DBM)

SEGMENTS MISSING
LINTO3
HOVTO3
SCALZ3
SHZAR3
Fa0M3
PROJZ
AXON3
SHIFT3
TRENSF
IRAEND
ARCSY?2
MOvIY?
TRASEG
LIN3Y2

CORE 5440

'KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKﬂKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK&KKKKKK‘KKKKKKKKKKKKKKKKKKKKH



