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SUMMARY

A description is given of a computer program

(MAG3D) used for calculating the magnetic anomaly due to

a finite dipping prism.^The program is written in FORTRAN

IV for interactive use with an HP 21MX mini-computer and

GOULD 5000 printer/plotter under RTE II using TEROS.

The program may be compiled, loaded, and executed

using a system terminal keyboard/printer.^Little or no data

preparation is required and interpretation is achieved by

forward interactive modelling.

The program provides a computer plot together with

suitable annotation and a cross-section of the case

modelled.



1.^INTRODUCTION

In metalliferous exploration the need commonly

arises to interpret magnetic anomalies caused by tabular

bodies of finite strike length.^The dipping prism model

provides the interpreter with a simple yet realistic .

geometrical form for a first-order interpretation of an

anomaly.

A computer program is described for calculating

the magnetic anomaly of a finite homogeneous dipping prism.

The program is called MAG3D and is based on formulae derived

by Hjelt (1972).^The program assumes magnetisation by

Induction in the Earth's field, but provision has been made

to include remanent magnetisation if required.

The program has been written in FORTRAN IV for

Interactive use with an HP 21MX mini-computer and a GOULD

5000 printer/plotter under RTE II using TEROS.^The basic

program algorithm is simple and rapid, and could be readily

adapted for use with some of the more modern desk top

calculators.^Little or no data preparation is required,

and interpretation is achieved by forward interactive

modelling.
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2.^CO-ORDINATE SYSTEM AND FORMULAE

Co-ordinate system

A rectangular co-ordinate system is used (Figs.

la and lb) with the X axis perpendicular to the strike

direction, the Y axis parallel to the strike, and the Z axis

positive downwards.. The dipping surfaces of the prism are

defined by the angle O.

The corners of the prism are defined by their X,

Y, Z co-ordinates (e.g. Xl, Yl, Z1) and the distances

between the prism and the observation point P(X, Y, Z) are

denoted by U, V. W and^.

Oblique profiles

Profiles, other than those normal to the prism

strike, can be run by defining a profile co-ordinate system,

at an angle B to the prism co-ordinate system (Fig.. le).

In such cases, program MAG3D plots the calculated magnetic

field with respect to the profile co-ordinate system.

thematical formulae

The magnetic anomaly (AT) of a finite dipping

prism is given by Hjelt (1972):

tT = Hx cos I sin a + Hy cos I cos CI^Hz sin I



0

ZIY I

V2

P(X X,Z)

VI

Y2

U2

U2

2

A
1

^

I^ I^ RA

^

I^ i

^

1^ 1^
44

"..

^

1^ N^i !

^

I^ ■^i^.^/1"
^I^ i^ _ .2....:4^1

— i— —^
—

I^I

^

I^ I^ ii

^

I^I^ i^ I^I

— —11--i^
I
I^

I^I
I^I

I if^
'Its,^I^ i t

^

1^
1
1^

1 i

^

1^ I
I

^

I i^ I^ 1I^ I
i^ I t^ I

iII^ i i^ I^ f

(a) Plan
^ ( a) Cross-section 

Cc) Geomagnetic field 
^

(d) Remanent magnetisation 
^

(e) Oblique profile 
Tir. Earths total magnetic field

^
Tr= Remanent component

^
X= xNcosP— yNsing

I = Inclination
^

RI =Inclination
^

Nsin0 + yNcosS

a: Strike angle^ RA =Strike angle

Fig. 1 Co—ordinate systems and notations

Record No /979/28
^

29-269A



3.

where I= inclination of the geomagnetic field; a_=•

azimuth of prism strike (with reference to geomagnetic

north)

3

and Hx =t Ji . T
Ii

i=1

3

Hy = I Ji . T
2i

i=1

3

Hz = E Ji . I
3i

1=1

and
^

Jx.sin0 - Jz.cos 0

J^Jy
2

J^jz
3

are the components of magnetisation perpendicular to the

prism^surfaces.

The^factors^T
ij

r^=^.

are

6

defined

+^cos^0

5y

. 0

I
11

= sine^.
lu

6
2v

12 2w
I = 6

13 2v
T =

21 2w
T = 6

22 1v
T =

23 2u
T = cos^0 e + sin 0 .

31 lu 2v

T = -cos^0^. 8 + 0
32 2w 2u

T = -^8
33 lw



W^V^U
^1 ^1^1

^where 0^= Marctan V.(U.cost + W.sine)^3^3^3
1u^ W^V^U

(U.stn^- W.cos t) . Ruvw^2^2^2

W^V
2^ 1^1

^0^= Marctan V .cos 0 - W.  (U.sint ^W.cos0)^3^3^I
iv^ W^U

V.sint.Ruvw^ 2^2^2

W V^U
1^1^1

e^[Narctan V^U
1 w

W.Ruvw

3^3^3w v^u
2^2^2

W V^U

e^= LC(^tn (U + Ruvw)^3^3
2u^ W^V^U

2^2^2

W V^U
1^1^1

e^=^tn (V + Ruvw)^3^3 ]
2v^ W^V^U

2^2^2

^= [[[^Ln (U.cos^+ W • sin r + Ruvw)
2w

^2^2^2 1/2
and Ruvw^(u^+ v^+ w )

If the prism also has remanent magnetisation, the total

magnetisationof the prism is given by

= K (Tix + Trx)
Jy = K (Tiy + Try)

Jz = K (Tiz + Trz)
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where the subscripts ix, rx, etc. refer to the induced and

remanent components-respectively, in-the appropriate X,

or Z directions.

These values may be substituted directly in the

above sets of equations.

3. PROGRAM  DESCRIPTION 

Flow chart

The essential elements of the program structure are

shown in the flow chart (Fig. 2).^Program variables used

in the flow chart are defined in the program listing (see

^

Appendix).^For operational convenience in BMR, a number

of system subroutines are used, but these do not detract

from the generality of the basic program algorithm. System

routines are referred to by name (e.g. RMPAR, NUMB, etc.)

and further details may be obtained from the HP—RTE II

system manual and the GOULD printer manual.

Data input

The input model parameters used in the program are

defined as follows:

^

MN^

•^

Model number. Always start with MN = 1

^

X1^

•^

X co—ordinate of top edge nearest origin

^X2^

•^

X co—ordinate of top edge farthest from

origin
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Y1^=^Y co-ordinate of top edge nearest origin

Y2^=^Y co-ordinate of• top edge farthest from

origin

Z1^=^Depth to top of prism

22^=^Depth to base of prism

XN^=^X co-ordinate of first observation point

YN^=^Y^11^TT^"^ M^ "

ZN^=^2^PP^11^TT^ TT^ "

DX^=^Station increment along axis

NXN^=^Number of stations

PHI^=^Dip of prism edge (degrees)

ALPHA =^Angle between prism strike and magnetic

north (degrees)

BETA^=^Angle' between X axis and profile,

measured clockwise from the positive

X axis (degrees)

SUSC^=^Susceptibility contrast:

TOTAL =^Earth's total field

DIP^=^Inclination of Earth's field

QKR^=^Koenigsberger ratio

RA^=^Angle between magnetic north and

remanent vector

RI^=^Inclination of'remanent vector with

horizontal

The program is structured for maximum interactive

use by the interpreter, and may be compiled, loaded, and

executed by means of a terminal keyboard/printer under

TEROS.^Model parameters for each case are entered in free-

field format.



Start
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Read input
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)1, ^
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T(m) A(m)
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Correct U(I)
for dip / Plot results

BETA:, 0
9

IJK. 4cir6

change sign
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Reset value
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Yes

/^
Plot

cross-section

More
Cases

Terminate
plot
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FIV ,FIU
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Calculate
T factors 
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H factors

REMANENCE
Yes Calculate
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magnetisation

Calculate
TOTAL FIELD

0 1 Fig. 2 Program flow chart
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The source program is stored as a resident disc

file MAG3DS but is also available on paper tape.

Loading the program

To load the program from source file, the

following (TEROS) command sequence is required:

1. *GF, MAG3DS^This command calls the source

program into the user scratch

region.

2. *FT, FL^This command causes the program

to be compiled as a binary

relocatable file.

3^*GF, STAT..^This command schedules the

binary file for loading.

I. *LD, 0^This command causes the program

to be loaded.

The above steps are once-only commands and need

not be repeated while the system is up.

Running the program

To run the program, the following command sequence

is observed:
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1^*LG, MAG3D^This command causes scheduling

of the program for execution.

2. "MN, X1, X2, Yl,^At this request, type in the

Y2, 21, Z2 :"^appropriate model parameters.

3. "XN, YN, ZN, DX,^Type in appropriate parameters

NXN, TOTAL, DIP,^separated by a comma.

SUSC, PHI, ALPHA,

BETA:"

4. "REMANENT MAGNE-^Answer YES or NO.^If NO, the

TISATION?"^program will skip to step 6.

5. "QKR, RI, RA:"^Type in the appropriate

parameters.

6. "MISTAKE IN
^

Answer YES or NO.^If YES, the

INPUT DATA?"^program will return to step 2.

7. "ANY MORE
^

Answer YES or NO.^If YES, the

CASES?"^program will return to step

2 so that additional cases can

be modelled.

The user may log into the program any number of times

using the command ILG, MAG3D.^User commands are preceded by a

* as shown;^terminal replies are given in inverted commas.
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An example, illustrating the use of the input

commands is given in Figure 3.

If more than one case is to be modelled, all

angular parameters MUST be redefined;^other parameters can

be redefined as required.^For all parameters preceding

those to be changed, type in commas.^Following parameters

may be ignored.^All parameters must be initially defined.

Data output

Two modes of data output are utilised.^The

calculated magnetic values are sent to the user teletype

for immediate perusal (Fig. 3)^and also to the line printer

for plotting.^The graphical plot includes suitable

annotation and a cross-section of the case modelled (see

Fig. 4).^A cross-section of the model is not produced for

oblique profiles.

4.^PROGRAM TESTING 

The program was tested against Bhattacharyya's

(1964) formula for the magnetic effect of a right

rectangular prism, and against Gay's (1963) formula for the

magnetic effect of a two-dimensional inclined dyke.

Comparison with Gay's model was obtained by

setting V2 = V1 and taking a near-infinite strike length

(i.e. V1 = -V2 = 1000 m).^The results shown in Figure 4

indicate a very close fit between the test data and the

analytical solutions of Bhattacharyya and Gay.
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.GF.MAG3DS
•AG3DS COPIED TO SCRATCH TRACKS, LENGTH; 274 RECORDS. 3700 wORD,. _
4;.I.FT.FL
TERM TERMINAL ASSEMBLY/COMPILATION SYSTEM. BINARY OUTFILE = STAT1D
:•6F.STAT1D
STAT1D COPIED TO SCRATCH TRACKS, LENGTH; 108 RECORDS, 3700 WORDS
4■LD.0

,, LORDP:LOAD
LOADR:MAG3D-READY

/LOADP:SEND

4:+1_17, .MAG3D
MAG3D ON

MN.X1.X2,Y1.Y2.Z1.Z2=
1.60. .100. , a 1i . ' b0.. 20. 60.

XN. IN ZN, DX, NXN. TOTAL, DIP, SLISC:. PHI !. FLPHR, BETA=
0.940. y O. y 10. 2 0,580 0 0. • -45.• CI. 0 05,9 0.9 311 ± 0.

REMANENT MAGNETIZATION?
NO

MISTAKE IN INPUT DATA?
ND

MODEL NO.
S'TATION

1
TOTAL FIELD

.00 -18.53
10.00 -28.50
20.00 -44.47
30.00 -69.66
40.0-0 -106.21
90. Ci0 -143.36
60.00 -131.27
70.00 -29.60
80.00 122.79
90.00 255.28
100.00 319.19
110.00 281.13
120.00 201.87
13 0 . 00 1 "--:5 . 5 0
140.00 90.41
150.00 61.27
160.00 42.47
170.00 30.15
18 1 I . 00 21.90
190.00 16.26

ANY MORE CASES?
YES

MN,X1,X2,Y1,Y2,21,22=

ETC. ETC.
Fig.3 Teletype input/output
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Case!^Right-rectangular prism

110EL Al.

INDUCING FIELD^111111.11

^• °-^ imnituilt^-45.11

^ SUVEPEIBILITY^ 1.115111__^_ 
^....,.....^ PAIAN OFPIN^21.111._

CD

^

.-^ PENA DIP^P1.18_J 

^

LIJ °:^ IP

^

0^0^ PANN STRIKE^ALIN^,--i-^ *-

^

Li_ gg^ X^Ei^PAIPILE (TN)^41.11

0^K^PRIPILE ANGLE^LIB

^

CC ;.".^ IDX
X

^

I- .^ n
13^

• 

, 0 x 0*

^

.-.-^ 01 0 A 0
X 0 4^ )1O 4^- .^tl A... O C*^ IF MAG 3D values- o x 0 *

-

^

_..^ 0 Bhattacharyya values

DISTANCE^(METRES).
Lim 21.10 41.10 i1.11^ALIO 181.11^121.11^148.19^161.10^111.11 211.11

•""--
.40
Lu°'

LU
nr

G 0114 -srrr rp4

:ET
-

CL
UJ
CD:

•

Case 2 : Dipping^prism

• AlDEL^Al.^2

Itourrms^FIR°^GB111.11

ItrLimunn^-45.11

worEPIIBILITY^0.11N110

PAIN^DEPTH^211.11

CD PA1GN^DIP^61.11
_J
1.1J °: 0X^4

^

0^PIINK_GIA114^71.1i
0Ft^ PRIFILE^(TN)^0.11

0
410XEILE^ANGLE^0.01

g
Ft

" *
Ft r,

0 • 0 4

* MAG 3D values

o Ft

0 Gay's values
X

Ft
4 0 DISTANCE (METPES).

7 Lail 21.00 41.10 11.19^11.11 111.111^128.11^141.19^101.11^111.10 211.11

1,15
1.1]

[
1.1.1 CRUG -5 6CT TI N

LU

Fig.4 Program testing
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Appendix:^PROGRAM LISTING



0:***********Acr***Actl***************u******:*****************-*****ort*****x*****0*
**
4.*

t*

NIAG 3D
aTERMfthL^28

**^ 01.7PUT LOG I CA_ LIN I T =^6
**

tx

**
****************************1***********************************1-********31=0****1



1 FTN0L,B.L
2^PROGRAM MAG3D
3 C AUTHOR- R.D.(XILVY
4 C THIS PROGRAM CALCULATES THE MAGNETIC ANOMALY OF A DIPPING PRISM
5 C MN=MODEL NO.
6 C X1=COOD OF FIRST TOP EDGE ALONG X AXIS
7 C X2=COOD-OF SECOND TOP EDGE ALONG X AXIS

C
9 C Y1=COOD OF FIRST EDGE ON Y AXIS
10 (= Y2=COOD OF SECOND EDGE ON Y AXIS
11 C Z1=DEPTH TO TOP OF PRISM

' 12 C Z2=DEPTH TO BASE OF PRISM
13 C XN=X COOD OF FIRST FIELD POINT
la C YN=Y Cr,rin OF FIRST FIELD POINT
15 C ZN=Z COOD OF FIRST FIELD POINT
16 C DX=STATION INCREMENT ALONG PROFILE
17 C FHI=DIP OF PRISM (MEASURED CLOCKWISE FROM +VE X AXIS)
18 C DIP=INCLINATION OF EARTHS FIELD (DEGREES), -VE IN SOUTHERN HEMISPHERE.
19 C TOTAL=EARTHS TOTAL FIELD(HT)
20 r cucr ,,=...ucrPTIBILITY(r.G.c)
21 C ALPHA=ANGLE BETWEEN PRISM STRIKE AND MAGNETIC NORTH
22 C^1:MEASURED CLOCKWISE FROM MN TO +VE Y AXIS.
23 C BETA=ANGLE BETWEEN X AXIS AND PROF!tE,MEAURD CLOCKWISE FROM
24 C^+VE X AX1.5..
25 C NXN=NUMBER OF STATIONS
26 ( AT=ARRAY FOR TOTAL MAGNETIC FIELD VALUES
E7 C STAT=ARRAY FOR OBSERVATION POINTS
28 C
29 C IREM=HO (REMANENCE ABSENT)
30 C IREM=YES(REMANENCE PRESENT)
31 C RI=INCLINATION OF REMANENT VECTOR WITH HORIZONTAL
32 C RA=ANGLE BETWEEN MAGNETIC NORTH AND REMANENT VECTOR
33 C .r2KR=KONIGSBERGER RATIO
34 C
35^DIMENSION F(8).U(2),V(2),W(2),G(8),B(E).S(E)
36^DIMENSION T(S),A(8).AT(100),STAT(100),LU(5)

INTEGER STR1(R),STR2(7),STR2(9)
3E^1/11tuiLm ,-...TR4(3).STRE(B).STR6(S).STR.7(3).STRE(6),STRS(S)
3ct^INTEGER STR10(8),STR11(7),STR12(6),STR13(7
40^DATA STR1/2HT0,2HTA,2HL ,2HFI,2HEL.2HD2HNT,2H)./
41^DATA STRE/2HDE.2HP7.2HH(,EHME,2HTR.2HES,2H) /
42^DATA STR3/2HDI,2HST,2HAN,2HCE.2H (.2AME,2H7,2HES,2H)./
43^DATA STR4I2HM0.2HDE.2HL .2HN0,2H. .2H .2H .2H /
44^DATA STR5/2HIN.2HDU,2HCI.,2HNG.2H F.2HIE,2HLD,2H /
45^DATA STRG.I2HIN.2HCL.2HIN.2HAT.21-I0.2HN .2H .2H I
45^DATA STR7/2HSU,2HSC,2HEP,2HTI,2HDI,2HLI,2HTY.2H /
47^DATA STRE/2HPR,2HIS,2HM ,2HDE,2HPT,2HH ,2H ,2H /
42^DATA •T•R9/21-LPR,2HIS,2HM .2HD1,2HP ,2H ,2H ,2H
49^DATA STR1/2HPR,2HIS,2HM ,2HST,2HRI,2AKE,2H ,2H /
50^DATA STR11/2HCR.2HOS.2HS-.2HSE,2HCT,2HIO,2HN /
61^DATA STR12/2HPR,2H0F.2HIL.2HE ,2H(Y,,EHN)/
52^DATA STR13/2HPR,2H0F,2HIL,2HE ,2HON,2HGL,2HE /
53 C READ INPUT DATA
54 C



CALL RMPAR(LU)
SE^1 WRITE(L1.300)
57^300 FORMAT(/2X,"MN,X1,X2,Y1,Y2,Z1,Z2=")
58^READ(LU,*)MN,X1,X2,Y1,Y2,21,Z2
59^IF(MN.LT.0)G0 TO 27
60^WR1TE(LU,301)
61^301 FORMAT(/2X,"NN.YN,ZN,DX,NXN.TOTAL,D1P,SUSC,PHI,ALPHA,BETA=")
82^READ(LU,A0XN,YN,ZN,DX,NXN,TOTAL,DIP,SUSC.PHI,ALPHA,BETA
63^WRITE(LU,305)
64^305 FORMAT('2>, " REMAI-ENT MAGNET I ZAT ION?")

READ(LU,17)1REM
66^17 FORMAT(A2)
67^IF(IPEM.NE.EHYE)G0 TO 14
65:413 WRITFO U.7402)
E9^302 FOR1ATC/2X,"OKR,R1,RA=")
70^PEAD(LU,*)0KR,R1,RA
71^14 WR1TE(LU,303)
72^303 FORMAT(/2X,"MISTAKE IN INPUT DATA?")
73^READCLU,S)N(OOD
74-^5 FORMAT(A2)
75^IF(N(7.000.E0.2HYE)Gn TO 1

r
29 P1=3.14155

78^PHI=PHI*P1/180.
79^D1P=DIP*PI/180.
80^ALPHA=ALPHA*P1/120.
81^RI=R1*P1/180.
32^RA=RA*PI/180.
83^BETA=BETA*P.1/120.
Rd^XM=XN
25 C
86^DO 99 L=1,NXN
87^X=(L-1)*DX*COS(8ETA)+XN
SS^Y=(L-1)TDXTSIN(BETA)+YN
29^STAT(L)=XN-F(L-1)D)<
90^H=22-21
Cil U(1)=X-X2
92^U(7)=X-X1
93^V(1)=Y-Y2
94^'4,2) ='(--))
95^W(1)=ZN-Z2
96^W(2)=ZN-21
97 C
92 C CALCULATE F1U
riQ r

100^M=1
101^F1U=0.
102^F1V=0.
103^F1W=0.
104^FaU=0.
106^F2V=0.
lee^F2W=0.
107^DO 10 1=1,2
102^DO 10 J=1,2
105^DO 10 K=1.2



^

110^IF(K.EQ.1)U(I)=UCI)-H/TAN(PHI)

^

111^IF(iABS(U(1))-0.001).LT.OW(T)=0.001

^

112^IF((OBS(V(J))-0.001).LT 0)V(J)=0.001

^

113^IFORS(W(K))-0.001).LT.0)WW)-743.001

^

114^R=SORT(U(I)*U(1)+V(JMI(J)+WK)W(K))

^

115^F=0(1)*COSPHI)+0(K)*S1N(FI-II)

^

116^C:=LX1)i:SIN(PHI)-W(K)tCOSCPHI)

^

117^IF((ABS(0)-0.001).LT.0)0=0.001

^

113^F(H)=HTAN(0,e(j)R/((;tR))

^

119^G(i,I=ATAN:Vj)IVCJ):1-.COFJPHI)-W(K)*0)/(V(J)*SIN(PHI)*R))

^

120^B'(1'.1=ATAIA(V(...JM(1))/(W(K)*R))

^

121^Siii=ALOGU(I)+R)

^

122^7M)=ALOG(V(.2)+F)

^

123^AN)=ALOP+R)

^

124^IjX=I+J±K

^

nR^6)Gn TOT

^

126^g F(T,,)=-F;r4,)
'27

^122^EI(.0=-124(1)
129
130

^

131^A(-1)=-0(h)

^

132^7 IF(K.E0 1)U(!)=U(!)+H*COSEPHI)/SIN(PH1)
:d=114-1

^

134^10 0(tml-Atfir
DO 11 N =1,S

^

1E^F1OL:F1U-I-P4)

^

117^FIV=F1V-I-CiN)
F1i,1=F1W+B(H)

^

129^F2U=F2U+N)
^140^F2V=F2V+T(N)
^1 41^FEW=F2W+A(N)

^

142^11 CONTINUE
143 C

^

144^CALCULATE T FACTORS
145 C

^

145^T11==(FHI)TF2V-SIN(PHI))KF1U

^

147^Ti2=SIN(PHI)*F2
713=FE".. ,

^

145^T21=F2W

^

150^T22=F1V

^

151^TE3=F2O

^

162^1731=CS(PHI)*F1U+c:IN(RH1)*F2V

^

153^T32=F2U-COS(PHI)*F214

^

154^T33=-F1W
155 C
156 C CALCULATION OF H FACTORS
1q7 C

TOX=TOTAL*COS(DiP)*SIN(ALPHA)

^

iSQ^TOY=TOTALCOS(DIP)COS(LPHJ;)
^160^TOZ=TOTO --*SIN(D1P)

^

161^IF(IREM.E.EHYE)G0 TO 613

^

152^PJX=SUSCTTnx
A.Jy=5;_iscaTOy

^Isa^AJZ=SUSC:kTaz



1E5^E14 AJ1=AJX*SIN(FHP-AJZ*COS(PHI)
AJ2=4:LIY

167^AJ3=AJZ
168^HX=AJ1*T114-AJ2*T12+4.13*T13
les

H2=AJ1t7-4i+A.PIT32+5.1:3*T-4-4
171 C
172 C CALCULATION OF TOTAL FIELD

C
174^AT(L)=HXCOS(DIP)*SIN(ALPHA)+HY*COS(DIP)*COS(ALPHA)+HZ*SIN(DIP)
175^99 CONTINUE
176^XN=KM
'177^r70 T.

17S C CAI ru AT I (IN rti7 P.r--t-iAlk4D ,IT MAGNETIZATION
179 C
120^613 TP=OKRTTOTAL
161^TRX=TR*COS(R1)*SIN(ALPkA-RA)
1E2^TRY=TR*COS(RI)*COS(ALPHA-RA)
183^TR7=TRIN(RI)
1R4^AJX=SUSC“TOX+TRX)
1E5^AJY---SUSCA:CTOY+TRY
186^AjZ=SUSC*tT02+TRZ)
1E7^GO TO 614
183 C
189 C PRINT RESULTS
190 C
191^50 WRITE(LU13)MN
192^WRITE(6,3)MN
193^3 FORMAT(1H1,7X,9HMODEL NO 110)
194^WRITEt.LU,202)
195^WRITE(6,202)
196^202 FrIRMAT(1H0,7X,7HSTATION,10X.,11HTOTAL FIELD)
197^DO 56 J=1,NXN
192^WRITE:6,60)STAT(J),AT(J)
199^WRITE(LU,60)STAT(j),AT(j)
200^60 FORMAT(1HO,SX,F10.2,5X,F10.2)
201^56 CONTINUE

C
C^PLOT RESULTS

204 r
205^V1 =TOTAL-200.
206^SI1=200.00
207^TV2=22
202^SI2=-22/3.
209^nIcT=nX:ffl nAT(NXN)710.
210^CALL PLOTS(17-10-0)
211^CALL FACTR(0.5)
212^IF(MN.EQ.1)CALL PLOT(1.,0.5,-3)
213^CALL AX1(0..4.,STR1,1.,90.,SV1,911)
214^CALL AXIS(0.,0-STP2,14,3-90.,SV2,S12)
215^CALL AXIS(0.^ -STR3,18,10.,0.,XM,DISD
216
217 r^PLOT POINTS
213 C

CALL FLOT(0.,5.,-3)



220^XP=0
221^DO 600 I=1,NXN
222^YP=AT(I)/200.
223^CALL SYMB(XP,VP,0.1,7,0.,-1,0.1)
224^XP=XP-i-DX/DIST
225^600 CONTINUE
226^BETA=BETA*180../PI.
227^IF(IFIX(PETA).GT.0)G0 TO 900
228^CALL PLOT(0.,-2.,-3)
229^XP1=X1/DIS1-XM/DI5T
2-4c,^YPI=71,-;I2
231^XP2=X2/DIST-XM/DIST
232^XP3=(X2+H/TAM(PHI))/DIST-XM/DIST
233^XP4=(X14-H/TAN(PHI))/DIST-XM/DIST
234^CALL PLOT(XP1,YP1,3)
235^CALL PLOT(XPE,YP1,2)
236^CALL PLOT(XP3,-3-2)
237^CALL PLOT(XP4,-3.,2)
232^CALL PLOT(XP1,YP1,2)
235^CALL SYMB(7.,-1.0.1,STR11,0-13)
240^900 DIP=DIPT120./P1
241^PHI=PHI*180./PI
242^ALPHA=ALPHA*180P1
243^CALL SYMB7-5.5,0.1,STR4,0-16)
244^CALL SYMB(7.,5.,).1,STRS,0.,16)
245^CALL SYME(7-4.7,0.1,STR6,0.,16)
246^CALL SYMB(7-4.4.1,STR7,0.,16)
247^CALL SYME07-4.1-0.1,STR8,0-16)
248^CALL SYMB(7,3.0.1,STR9,0.,16)
249^CALL SYMD(7-3.5,0.1,STR10,0.,16)
250^CALL SYMB(7-3.2,0.1,STR12,0-12)
251^CALL SYMB(7-2.9,0.1,STR13,0-14)
252^CALL NUMB(8.3,5.5,0.1,FLOAT(MN),0 ,0)
253^CALL NUMB(E.2,5.0.0.1,1OTAL,0_,2)
254^CALL NUMB(8.4.7,0.1,DIP,O.,2)
255^CALL NUMB(.5.6,4.4,0.1,5U5C,0.,6)
256^CALL NUM8(E.E,4.1,0.1,Z1,0.,2)

CALL NUM8(8.8,3.0,0.1,PH1,0-2)
25E^CALL NUMB^2.3.5.0 1,ALPHA,0-2)
259^CALL NUMPt(2.3.2.0.1,YN,0-2)
260^CALL NUME(8.8,2.0.1,BETA,O.,2)
261 C
262 C^TERMINATE PLOT
263 C
264^27 CALL PLOT(0-0.,999)
265^CALL GOPLT
266^WR:TECLU,E0)
267^80 FORMAT(/2X,"ANY MORE CASES?")
268^READ(L1.J,81)MORE
269^El FORMAT(A2)
270^IF(MORE.E0.2HYE)G0 TO 1
271^STOP
272^END
273^ENDS
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