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T A G=SQUARED BPROGRAM FOR CU RADIATTON ~ —~ 7777w e e e --(I)
LPRUGRAM WRITIEN IN_FURTRAN IV _FUR_IBM 360=75 e e e e
PROGRAM WRITTEN MID 1973 AT OHIC STATE UNIVERSITY FOK MIXED LAYER STUOY
PROGRAM _WRITTEN FOR "3-CUMPONENTSY™ ONLY e
PROGRAM WRITTEN FOR 11 SILICATE LAYERS—--10 INTERLCAYER REGIONS.
-.CARDS. 5, 984, 979, 978, 970, 205, 206, 207y 208 SHOULD BE GHANGED IF_A_
DIFFERENT NUMBER OF SILICATE LAYERS/CRYSTALLITE IS DESIRED
_LP_FACTOR NOT _INCLUDED e
LIMIT OF CALCULATIONS IS SIN(THETA)/FLAMB = 0.35 OR 64 DEGREES 2-THETA
LITTLE F VALUES ARE_COMPUTED USING A LINEAR INTERPULATION ROUTINE WITH
_ VALUES TAKEN FROM THE INT TABLES, vOL 3+ ¥ 203
. —BG=SOUARED CURVES ARE._FURNISHED, = -
" CARDS 701,702,703, 704,801.802,803.804 AND DIMENSTON STATEMENT MUST BE
__CHANGED IF 2=-THETA INCREMENT IS. CHANGED __ -
. _ Gx%x2 IS COMPUTED AT 0.05 DEGREES 2-THETH INCREMENTS
e G _PLOTTING JINTERVAL_FQR_CURVES IS _TWQ-TENTHS DECREE 2- =THETA
B DATA FORMAT SPECIFICATIONS.
e G J'HE AST DATA_CARD_HAS_ 4515 _FORMAT
g o COLS 1-5 CONTAIIN # ATOM PLANES IN HALF "OF THE END LAYER. '
-_,_-__.,C_ o AN_ATOM_LOCATEDQ AT _EXACTLY_HALFE THE €MD _CELL IS GIVEN A_"PY" OF ONE=HALE
. ITS USUAL VALUE ON ITS ATOM SPECIFICATION CARD. SEE BELOW. ‘
COLS 6=10 CONTAIN THE # OF ATOMS IN THE 10 ANGSTROM (A) LAYER,
COLS 11-15 CONTAIN # A,OMS IN THE 17 ANGSTROM (B) LAYER. ’
COLS..16=20 CONTAIN # ATOMS IN_ THE_LB 5 _ANGSTROM (C) LAYER.
ATOMS AT 0.0 AND #D% GET "Pn VALUES )F ONE~HALF. THE USUAL VALUE
QN THEIR _ATOM SPECIFICATION CARDS,. _ SE& BELOW
# OF ATOM PLANES FOR ANY CUOMPONENT MuUST BE < OR = 20 '
_.COLS 21-25 CONTAINS THE NUMBER OF J0gS _(LAYER CONr]GURATIUNS) TO _BE _DONE
. # OF JDBS MUST BE < OR = TO 110
2ND_CARD. SIN(THETA)/FLAMB VALUES FROM 0.0-0.35 IN AN 8F10 3 FORMAT
THE NEXT "NUMJOB" CARDS CONTAIN THE LAYER CONFIGURATIONS IN COLS 1-20
A _LAYER CONFIGURATION, FUR _EXAMPLE: ABACBACAAC
. W13TH=15TH=ETC"--UP TO NPE CARDS, THE ATUMS IN HALF THE END LAYER
COLS 1-8. THE NAME OF THE ATOM
~COLS 10-19. DISTANCE IN ANGSTROMS FROM . ORIGIN (nzwy, _NDT FRACT COORD.
.COLS 20-29. NUMBER OF ‘ATOMS PER PLANE PER_UNIT CELL ("PM™). F_FIELD .
., COLS 30-39.  THE TEMPERATURE: FACTDR (”BTEMP") o -
L MI4TH=16TH=ETC" _CARDS . : .
CLITTLE “F® VALUES FOR EACH PRECFEDING CARD IN AN 8F10.3 FORMAT. '
_ REPEAT_THE_PRECEDING FOR THE NPA CARDS.  THE # ATOMS IN THE "10_A" LAYER
. REPEAT THE: PRECEDING- FOR'THE NPB CARDS. THE # ATOMS IN THE "17 A" LAYER
”___-REBEAI _THE" PRECEDING  FOR _NPC_CARDS. " THE # ATOMS 'IN THE "13,5 A" LAYER
. DIMENSION ATMA(ZO)7ATMB(20),ATEMD(20),ATNA(20)'ATNB(20),ATtND(ZO),'
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e 25(20) G(604)9LINE(101)yYE(20,;0),YA(20710),YB(20,10),XX(10),LAYER(
3110, 20)2GSUM(604),G2(151.%)5G2SUM({ 151, 4)yTTH(151,w)gATMCL20) ATNC(
420),2C(20),PC(20),BTMPC(20),YC(20,10)
~INTEGER BLANK.DOT,CIRCLE, SLASH AsR.C
' DATA BLANK,DOTyCIRCLEySLASH/1H. ,1H.,1H0,1H /-
" DATA A, B.C/lHA.lHB.lHC/ "
‘.>5999.F0RMAT('1' 'G**Z PROGRAM FUR 3—COMPONENT INTERSTRATIFIED CLAYS')
1Q39963F0RMAT(515)'* ,
©"993 FORMAT (105 *THE ANGULAR RANGE CDVERED R 2 TO 32 DEGREtS 2=THETA"Y).
7992 FORMAT(2A%44 1%+ 3F1040)"
79917 FORMAT(21X, 4HATUM,1£X;1H2712&71HP110X75HBTEMP/)
o QYO FORMAT(IH 419%,2A4,4XyFBe356XsF703,8XsF5.2). R
. 989 -FORMAT(110HO TWO THETA = .- G-eUUAREDa79°TWU'THETA - . G-SQUARED -
et Lo (TWO THETA' - ' G-SOUARED: .~ TWO THETA - G=SQUARED//).
988 FORMAT(4(3X,F5, 2 4x,t16 '8)) - C T ‘ A
1987 _FORMAT(1H1,45Xs 9HG=SQUARED) -
.986 "FORMAT  C1HO3101AL///////77)
985 FORMAT{XH .y 10T AL):




984 FOURMAT(L0AL)
983 FURMAT(8KF10,3) R
982 FORMAT('O', 'DATA FUR THE "10=ANGSTROM® (A) LAYERS'/)
L 9RL FORMAT('O', 'DATA FOR THE "17-ANGSTROM" (B) LAYERS'/)
979 FORMATIYO!, *R0TH ENDS GF THE 10 LAYER PARTICLE END ON'/)
978 FORMAT( 'OV, 'PARTICLES HAVE 11,SJLJQ§IE“LAXE&&::LQ INTERLAYER REGIO
1NSY) '
977 FORMAT( 'O, 'DATA FOR THE "13,5~-ANGSTROM" (C) LAYERS'/): )
‘970 FORMAT('I' '"THE LAYER CONFIGURATION FOR THIS 10 LAYER PARTICLE Is
L »10A1)
969 FURMAT('l'o'THE MEAN OF ALL UF THE PRECEEDING RUNS IS AS FOLLOWS')
968 ENRMAT(26HO TWO THETA . b-SOUARtD//)'
967 FORMAT(LH ,3X,F5.2,4X,E16.8)
DO 2 I=1,.604
G(1)=0.0 "
2 GSUM(I)=0.0
DO 3 T11=1,151
DN 3. 12=144
G2(11,12)=0.0 ,
. GRSUM(T1,12)=0.0. .
3 TTH(I1,12)=0.0
o _READ(51+995)NPE,NPA, NPB,NPC NUMJDB
READ(51983) (XX(K)yK=1,8)
" DO.5._I11=1,NUMJOB.,
5 READ(5,984)(LAYER(II K)yK 1.10)'
e o .DOD 9 _N=1sNPE S :
: READ(5, 992)ATEMD(N),AT&ND(N)yZE(N),PE(N),BTMPE(N)
»~W~WM9RMDw¢wWUﬂﬂmKhK1m) :
DO 11 N=1,NPA
READ(57992)AJMA(N)LATNA(NLLZA&NLJPALN)LBIMPA(N)
11 READ(5+983)(YA(N,K),K=1, 8) ..
D013 N=1,NPB - e ' -
RFAD(5,992)ATMB(N),ATNB(N),ZB(N) PB(N).BTMPB(N) '
13 READ(5:983)({YB(N, K),K 1o8) '
_ DO. 14 N=1,NPC
e READ(5.99é)ATMC(N),ATNC(N),ZC(N),PC(N),BTMPC(N)
14 READ(5+983)(YC(NyK)yK=1,8)
L WRITE(6+999) _
WRITE(65993)
 _WRITE(6,978)
S WRITE(6,979)
e WRITEL649991).
: DO 15 N=1,NPE . T
B 15 WRITE(6, QQD)AIEMDLN).ATEND(N).lE(N),PE(N),BTMPE(N)
: : WRITE{64982)
~—~.~“m-“uanuu-,991)
DO 17 N=1,NPA : B R L
SRR A wRLJEL5499o)AIMALN1;AJNA(N)LzA(M).pA(N).BTMpA(N)»““' r
o . WRITE(6,981) ‘
i WRITE(65991)
D © DO 19 N=1,NPB o - o
19 wRITE(6,990)ATMB(N)qATNB(N),ZB(N),PB(N),BTMPB(N)
o ' WRITE(6,977) . - . o » ‘ T
i i WRITE(64991) L . e -*-:pf
E DO 20 N=1,NPC

20 wRITEJ619901ATMC(N),ATNC(N),zr(N),PC(NL,BTMPC(N)“
RAD=3.14159/180.0 :
DO_150_ 11=1,NUMJDB :
WRITE(6, 970) (LAYER(.IT, K),K 1,10)
WRITE(6,989) .
GL=0.0 .
702 po_70.I1= 1,151




. "‘A";"”‘ - ])67012 1‘;4‘- . ,._(_...,,..‘-»«-T»um-1;'i'__..~ . ‘.T..._,-.___*....-—-‘n-m---4—--,-.~..«.~‘_~._....-..--_.~----—~-~f-.»w— — e . _@ -

it I=4%(11l=1)+12 =~ - . S .

i 703 M 25*1-!-975 . T ' T - i T
JO .. _THETA=M/1000,0

TTTH(IL. 12)=THETA%2, .0

e, THR=THETA%RAD .+ -

‘ SINTH=SIN(THR) 7 ' T
i 8882 =84 15055 SINTH oot - . .

. SO=SINTH/1.54178 . T T T
w..._“._w__h,snz = SQ%%2 - -

" . ) ! K 1 N
20 IF(XXLK)-SQIZZ:ZbL25” B —

L 22k = K + ' T
. f— “GD 10. 21_“»J~mm“_;,~, - _

24K = K - T ' ”
.26‘PF (S0- XX(K))/(XX(K+1)-XX(K))~ '

. AA=0.0

o AA= AA+FT*CDS(ARG) .
35 BB= BB+FT*SIN(ARG).,.

(L

37" 1F(LAYER(II N)
.38 DO 40 J=1sNPA . . o
SRR T _(YA(J,K) - PF*(YA(J,K) = YA(J,K+1)))*PA(J)*EXP(— TMPA(J)*SOZ)
;;_““m“ $§*uALuﬁoLwﬂ,““_~““M*

e AA AA+FT*COS(ARG) o

T Q= Q+ZA(NPA)
N N+l o
© 206" IF (N GTe. 10)GD TU 65 3 EREER
o IF(LAYER(TTYN). Q,A]GD TO 38
e }j;.IF(LAYER(II N)e EQ C)GD TO 63 -
2 239.D0 41 -J=12NPB:

pF*(?ETﬁvK) -‘YB(J,K+1)))*PB(J)*EXP(—BTMPB(J)*SQZ)

C ARG SSS*(zskJ)+n)

, 'N;GT 10)@0 TO - 65 - o

S U LE(LAYERCTILN).EQ:A)GO: TD 38 o

T TF(LAYER(TI, N) EQ. B)cowTo 39 ,‘f<

63.p0 64 J=1,NPC . B - ‘ '

TTRT =0YCU,K) < PF*(YC(JpK) -‘YC(J K+1)))*PC(J)*EXP(—BTMPC(J)*SQZ)
Rg¢§§§iilg1g)+o)‘ﬁ;,' :




g IF(GL.GE.Gé(Il{ig)yGn TO 707
. =62(11,12)
70 ('()NTINUF

DO 77 Il=1,151
DO 7T 12=1,4

15 WRITE(6,988)(((TTH311 IZ),GZ(IIIIZ) g 12=

194)511=1,151)

o I=4%(11-1)+12 ) o
SRR G(I)=G2({11,12) ~ N S
. 77 GSUM(I)—G?aUM(11,17) ~

e e 19 WRITELOWOBT )

: " po 80 L=1,101 '

e .80 LINECL)=DOT. . .. . S U E L
. , WRITE(649R6)LINE :

[;“m_,, DQ..90 L=y 0L o

90 LINE(L)=RLANK
IS £ ¢ X | DD,_LZQ I=1960Y 08

=100.0%(G(I)/GL)+1e5

o LJNE(L) =C IRCLE: e
704 IF(MOD(I,40).EQ. 1)LINF(1)-SLASH

B wRITt(e,gab)LINE_

LINE(L)=BLANK o '

o 120 _LINE( L) =RBLANK - ;

o 150 CONTINUE T
i L 0D 160 1=1,601 - -
B 160 GSUM(I)"GSUM(I)/NuMJOB . ' -
u GLSUM=0.0_ _ . -

' TWRITE(6,969) - e
o WRITE(6,968) .

_ 802 DO 170 1=1,601 , R
. 803 M=25%1+975 - N : I

: THETA=M/1000.0 ' R
N o _TWOTH=THETA%®2.,0 .. e
: IF(GLSUM.GE, GSUM(I))GO T0 170 . I
e GLSUM=GSUM(I) . =
. 170 WRITE(6,967)TWDTH,GSUM(I) P
e _WRITE(65987) . .. . _ ]

3 DO 180 L=1,101
e A ABOLLINECL)=DOT
= WRITE(6,986)LINE

S .._...D0.190 (=1,101

190 LINE{L)=BLANK *
801 P0..200 1=1,601, 4 -

L=100., 0*(GSUM(I)/GLSUM)+1 5.
LINE(L)=CIRCLE.

804 TF(MOD(1,40).EQ, 1>LINE(1! SLASH
WRITE(69985)LINE B !

LINE(L)=BLANK

L i.....200 LINECL)SBLANK _
o STOP
CEND .

e . i e bt om0 o






