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Growth rate and eigen-function of the MHD instability of a toroidal

plasma were calculated numerically as an initial-boundary value problem.

When a conducting shell is away from the plasma, toroidicity hardly
i influences growth rate of the external kink modes in a slender tokamak,
but it stabilizes the modes in a fat tokamak. On the other hand, when

the shell is near to the plasma, the unstable external modes are stabi-

lized by both toroidicity and shell effect.
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1. Introduction

There is an urgent need for the detailed knowledge about MHD behavior
of a tokamak plasma, not only to interpret the experimental data, but
also to aid the design of future device, Since the actual geometry of
the system is much complicated, it is inevitable to invoke computer simu-
lation to investigate MHD stability of a realistic plasma. There are
two ways to investigate them in linear approximation: cne is to extreme
the Lagrangian of the whole system leading to a matrix eigen-value
problem, and the other is to integrate the time dependent differential
1~6)

equations, that is, initial value problem The latter, which we

employ, can be extended to non-linear three-dimensional problem with

7)

non-zero plasma resistivity ', While using the former method, many works

8~11) . 6) .
. In a previous paper ', we have given a

have been done extensively
brief explanation of our code, and have shown that the growth rate agrees
with analytical one in cylindrical case. .

In this paper, we show the growth rates and eigen-functions of
toroidal case with and without vacuum region. The boundary conditions
and numerical procedure are described in ref.6. 1In §.2, the equilibrium
equation, which is obtained by the expansion in the inverse aspect ratio,
is given. We give the eigen—-functions of the internal mode in §.3.

In §.4, the growth rates and eigen-functions of the external kink mode
of the toroidal plasma with uniform current distribution are given.
In §.5, the shell effect is considered to investigate the marginal sta-

bility condition. The discussion and conclusion are given in §.6. Our

two-dimensional code is listed in the Appendix.
2. Equilibrium

In this section, the equilibrium equation and equilibrium solution
for the uniform current distribution to calculate the stability are given,

12,13) and the trans-

The curvilinear coordinate system (r,0,¢) is used
formation between this coordinate system and cylindrical system (X,%,Z)
is assumed as;

R. - crcosd - e?A(r) + £¥E(r)cosh

X(r,8) = 0
72(r,0) = £rsind® + £°E(r)sind _ (2.1)
& = ¢
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where € ~ r/RO indicates the order of magnitude of each term and A(x) is
the displacement of the magnetic surface from the magnetic axis, and E(r)
represents the elliptic deformation of magnetic surface from circle.

The equilibrium equation in (r,6,0) system is as follows;

h(r)h'(r) | £(r) { ,r f(r) v 3 B8y . 2

where po(r), f(r) and h(r) are plasma pressure distribution, poloidal

po'(r) +

magnetic field and toroidal magnetic field in the eqiilibrium, respec-—
tively, and the prime denotes the differentiation with respect to T and
8.5° 800 and /g are metric tensors in the coordinate system.
Substituting Eq.(2.1) into Eq.(2.2), we set each Fourier component equal

to zero. To the second order of €, the following equations hold.

£ Py’ ?2
p '+ hh' + =(rf)" = (24 + 3rA’ - 57)
0 r R 2R
0 0
vy a2
s S b whievor
X o 2Rp
! 2rp '
13} 1
A +-{3¥Efl—-- i—} A+ S ] (2.3)
rf 2 R
Rof 0
" '
E + {Eizil_._ l.} PUIE B
rf ¥ r2
r2 ! 1 ' 3r '
P 3B 2 x b Po_ e
2R02f2 2 rf 2R02 RO Rof2

Next, we specify a constant current density inside the plasma and a

parabolic pressure distribution, that is,

[

f(r)
po(r)

rfa
2 _ 2
g28,0-

-

(2.4

where fa = f(a) and Bp is poloidal beta. Then from Egs.(2.3), we obtain

(1+48 )12

Alr) = SRO s
(3+168_2)r(r2-1) _
E(r) = E r - P 5 , (2.5)
a 64 R,
£ (483 “+1)(R_+5)

h(r) = /1—2f 2(1-6_) (x2-1)- 22— B F -y,

v a P 16 RO

—_ 2 -
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where Ea is elliptic deformation at plasma surface (r=a). To obtain the
equilibrium of arbitrary current distribution, we must solve Eqs.(2.3)
numerically.

The stability calculations of free boundary kink mode in §.4 and

5.5 are carried out with the equilibrium solutions of Eqs.(2.5).
3. Eigenfunctions of Internal Mode

In this section, the eigen-functions of internal mode are given.
Plasma current distribution used to calculate the internal mode in this

section are assumed as follows to the order of EO;
: . 2.3 .
qu(r) = J¢O(1 -r) , (3.1)

where j¢O is the value of plasma current density at magnetic axis, which
is determined from the value of safety factor at plasma surface. As an
initial value, we choose random numbers for £Y first, and then Ee is
determined from the imcompressibility condition 6-2 = (j, where E¢ is set
to zero.

The results are shown in Fig.l. The eigen-function of each m-mode,
where m is the poloidal wave number, is obtained by Fourier expansion of
r component of the displacement vector gr(r,e) in the & direction. It is
shown that how each m-mode developes to its intrimsic eigen—-function from
random number which is initially given. In each subfigure, eigen func-
tion is normalized by its maximum value, and the relative magnitude of
the eigen—function among them is meaningless.

Figure (l.a) shows that in the cylindrical case near each singular
surface, the corresponding internal mode grows. Figures (L.b) and (1.c)
are toroidal case, and show that eigen-functions have peaks not only
near the corresponding singular surfaces but also near other singular
surfaces by the coupling of toroidal effect. Figure 2 shows the flow
pattern of the displacement in the toroidal case. The case of T=295 is
the eigen-function obtained. It is seen that at inner region of the
plasma column m=1 mode and at outer one m=2 mode grow respectively.

Since the calculation of the eigen-functions in this section in-
‘cludes an accelarstion parameter al’z), the mode, wHich is stable
actually, grows seemingly. Without this parameter &, it is almost dimpcs-—

sible to calculate the eigan-functions due to the stupendous CPU time of

— 3 -
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the computer, if the random number is used as the initial value.

It is wellknown that the eigen-function of internal mode with the
singular surface inside the plasma‘haS'a peak inside the singular one.
It is due to the lack of number of grid points in the r direction that
the eigen-function calculated in this case has peaks near the singular

surfaces. Only 11 grid points are used in the calculation.
4, Free Boundary Kink Mode

In this section, the eigen-value and eigen-function of the external
kink mode are given. 7

Growth rates are shown in Fig.3 in the case of shell radius b=2a,
where a is plasma minor radius, Bp=l and uniform current distribution.
Dotted curves are analytical growth rates in the cylindrical case obtained
by Shafranovl4). Solid curves show the growth rates in the cylindrical
case calculated by the two-dimensional code, and dotted solid curve shows
the same ome but the number of grid point in the 6 direction JMAX=35,
while the former is in the case JMAX=19. This indicates that if we try
to calculate the growth rate for higher m-mode, the numerical "shift",
which appear in Fig.3 between the solid curve and the dotted curve, due
to finite difference in the 0 direction becomes greater.

The other curves show the growth rates in the toroidal cases with
shell radius b=2a. There are no particular difference between E—1=15 and
E_l=10, where £ is inverse aspect ratio, and also between these two cases
and the cylindrical results by the simulation. Thus the toroidal effect
is insignificant in these cases.. The calculations of toroidal cases are
carried out with JMAX=19.

In the case of e_l=5, the growth rates are reduced in the maximum
region compared with the cylindrical results by the toroidal effects.

And near the marginal region, nqa;2, the squared growth rates seem to
become positive that is, the external kink mode becomes unstable, while
there is a narrow stability window due to the shell effect in the case
of analytical calculation of cylinder. This is attributed to not

only the toroidal effects such as the coupling with the other modes or
the balooning effect but also the numerical "shift" mentioned above.
But even if this "shift" does not occur in the calculation and the
external mode has stability window, the internal mode is unstable near

the marginal point for a slender tokamak, as will be shown in the next

— -
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section. Hence the stability window may be narrow for low-m modes in the
case of uniform current density and when the shell is placed far from the
plasma,

We show the eigen-functions of external m=2 mode in Figs.4 ~ 6. It
is seen that as the aspect ratio is smaller, the coupling of m=1 and m=3

modes with m=2 mode is greater.

> 5. Shell Effect

* _ In order to check the marginal stability condition by our present
two—dimensional code, we calculate the growth rate of the toroidal plasma
with uniform current density when the shell is placed near the plasma
{b=1.2a).

The results are shown in Fig.7. The dotted curve denotes the ana-

! lytical growth rate of the cylindrical plasma142 and the other two curves
are calculated growth rate of toroidal plasma, and in this case the
E toroidal effect is apparent compared with the case of b=2a as described
in the analytical calculation15). In the case of e_l=5, m=2 external
mode becomes stable, which is not shown in the figure. For a slender
tokamak, however, the internal mode is unstable instead of the external
one near marginal point, nqa;2. The dotted curve near the marginal point
5 is the growth rate of the internal m=2 mode calculated by our one-
dimensional code for cylinderical plasma with uniform current distribution,
which quite agrees with the result calculated by the other code using
finite element methodl6).

In Fig.8, we show the time development of the Fourier component of
Er(r,e) expanded in the 8 direction., It is seen that initial value, for
which we choose the eigen—function of the external m=3 mode for cylin-
drical plasma, induces the m=2 internal mode immediately. The eigen-

function of m=2 mode, excluded the external one, fairly agrees with the

cylindrical eigen-function of the m=2 internal mode.

6. Conclusion and Discussion

It is shown that when the shell is placed far from the plasma,
toroidicity scarcely effects the external kink mode for slender tokamak,
but they reduce their growth rate for fat tokamak.

The former a.so shows that our two-dimensional code is correct for

— 5 —




JAERI-M 7310
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low-m number mode. But for higher-m mode, the numerical "shift" prevents
us to calculate the growth rate precisely and the error of this higher-m
mode extends to low-m mode by the toroidal coupling. So in order to
obtain more exact growth rate of toroidal plasma, it is necessary to
fourier analyse them about the 8 direction and to calculate the coupling
of one mode with cther ones numerically.

When the shell is placed near the plasma (b=1.2a), the toroidal
effect is notable compared with the case of b=2a, and m=2 external kink

mode becomes stable by the toroidal effect in the case of E_1=5.
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Fig. 7

Fig. 8

Time development of the Fourier component of £¥(r,8) expanded in
8 direction.

Major ordinate denotes toroidal Alfvén transit time and in each
subfigure abscissa and ordinate represent a minor radius of a
plasma column and a magnitude of eigen-function respectively and
Iy, denotes the position of singular surface of each m-mode.

Cylindrical case, (¢g,q5)=1.0,6.0}, n=1,
where qp and q, are the values of safety factor at magnetic axis
and plasma surface respectively.

toroidal case, (qg,qa)=(l.5,6.54), n=1.
toroidal case, (qo,qa)=(0.46,l.96), n=3.

Flow pattern of time development of two—dimensional displacement
of internal mode for £ l=5, B =1, n=1 and (qo,qa)=(0.76,3.19).
Last subfigure shows eigen-function with solid curves which
represent equilibrium magnetic surfaces.

Normalized growth rate versus safety factor at plasma surface

(r=a) multiplied by toroidal wave number n. Solid, deotted and
dotted solid curves with no mark are the growth rate. in cylindrical
case and other curves show toroidal one, in which the solid curve
with the mark x, the dotted curve with the mark + and the solid
curve with the mark * denote the cases of e~ 1=15, e~1=10 and

£~1=5 respectively, for Bp=1, b=2a and uniform current distribution.

Equilibrium magnetic surfaces used to caleculate the stability for
e~ 1=15, B,=1, b=2a and uniform current distribution. Shaded region
is the intermediate vacuum region between plasma and shell.
Figen-functions of the external m=2 mode for qg=1.2 and n=3 at
three different toroidal locations.

Equilibrium magnetic surfaces used to calculate the stability
for ¢ =10, 8.=1, b=2a and uniform current distribution.
Eigen-functions of the external m=2 mode for qp=1.2 and n=2 at
three different toroidal locations.

Equilibrium magnetic surfaces used to calculate the stability for
¢ 1=5, 8.=1, b=2a and uniform current distribution.
Eigen-functions of the external m=2 mode for qp=1.2 and n=1 at
three different toroidal locations.

Normalized growth rate versus safety factor at plasma surface
(r=a) multiplied by toroidal wave number n. Dotted curves show
cylindrical growth rate and other curves show toroidal one, in
which solid curve with the mark x, dotted solid curve with the
mark + and solid curve with the mark * denote the cases of

g~ 1=15, £71=10 and e~ 1=7 respectively, for Bp=l, b=1.2a and
uniform current distribution.

Time development of the Fourier component of E¥(r,8) expanded in

8 direction for e~ 1=15, q=2.0 and uniform current distribution.
Solid, dotted and dotted solid curves denote m=2, m=3 and m=1

- modes respectively. They are normalized by its maximum value in

each subfigure.
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l.a) Cylindrical case, (qg,q,)=(1.0,6.0), n=1.
where qp and q, are the values of safety factor
at magnetic axis and plasma surface respectively.
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Fig.l Time development of the Fourier component of EY(r,9) expanded in
& direction.
Major ordinate denctes toroidal Alfvén transit time and in each
subfigure abscissa and ordinate represent a minor radius of a
plasma column and a magnitude of eigen-function respectively and

Tgp denotes the position of singular surface of each m-mode.
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Fig.2 Flow pattern of time development of two-dimensional displacement
of internal mode for e=l=s, Bp=1, n=1 and (qo,qa)=(0.76,3.l9).
Last subfigpure shows eigen-function with solid curves which

‘ represent equilibrium magnetic surfaces.
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Fig.3 Normalized growth rate versus safety factor at plasma surface
(r=a) multiplied by toroidal wave number n. Solid, dotted and
dotted solid curves with no mark are the growth rate in cylindrical
case and other curves show toroidal one, in which the solid curve
with the mark X, the dotted curve with the mark + and the solid
curve with the mark x denote the cases of ¢7 =15, e~1=10 and
E_l=5 respectively, for Bp=1, b=2a and uniform current distribution.
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Equilibrium magnetic surfaces used to calculate the stability for
g~1=15, 8_=1, b=2a and uniform current distribution. Shaded region
is the ingermediate vacuum region between plasma and shell.

b) Eigen-functions of the external m=2 mode for qgp=l1.2 and n=3 at
three different toroidal locations.
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Fig.5 .
a)- Equilibrium magnetic surfaces used to calculate the stability
for €'1=10, Bp=l, b=2a and uniform current distribution.
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b) Eigen-functions of the external m=2 mode for gqp=1.2 and n=2 at
three different toroidal locations.
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Fig.6
a) Equilibrium magnetic surfaces used to.calculate the stability for
g=1=5, Bp=l, b=2a and uniform current distribution.
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b) Eigen-functions of the external m=2 mode for gp=l.2 and n=1 at
three differant toroidal locatioms.
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Fig.7 Normalized growth rate versus safety factor at plasma surface

(r=a) multiplied by torcoidal wave number n. Dotted curves show
cylindrical growth rate and other curves show toroidal one, in
which solid curve with the matk X, dotted solid curve with the
mark + and solid curve with the mark % denote the cases of E_l=15,
£” =10 and £ =7 respectively, for Bp=l, b=i.2a and uniform current

distribution.
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Fig.8 Time development of the Fourier component of £T(r,0) expanded in
0 direction for e~1=15, q,=2.0 and uniform current distribution.
Solid, dotted and dotted solid curves denote m=2, m=3 and m=]1
modes respectively. They are normalized by its maximum value in

each subfigure.
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ST=nO SOURCE PROGRAM SEWUENCE
T L I seurapans eassrnsaunasMAlOQNLE
Conwnusn AEAAR R u IR ERES shptaNe e MALCOOUZU
Chepasrpasnsnnsantny Ty RRRERI N “Rune MA QG030
Cras «waMA[ 00040
2= | MENS [UNAL MHD STABILITY- CObE #neMA 00050

#asMAIODOED

AS AN INITIAL=VALUL PRORLEM *4xMA|GOOTD

ceaw «eeMA| ODOB0
Conn CORED BY . G kURITA *a#MA | JODS0
Coane AnD T AMANG sasMAIQQLUC
Coxa * ATQDIL0
Censn «naMAlDOL 20
[ Y R Ry S T e TR T 1]
[ T Y P T T P T T PR T #Malunlen

L L Ty T R L T ey T e Y Y AN el D &2}
(REBbanthisbebianaprenhonndn L e Ry T XY P Y L LY R E T

< Mal0DLTO
4 MA LK PiHghkam . MALQ0180
C Ma[QC150C
LUBICAL JOSHLPLOT MA|QD209
COMMUN/PLYZLPLOT MAlQD210
LPLOT =, THUE . . MA Q0220

1 [65= FALSE . . MALOGRZ30
[FCIOS) S5TOP MAIQQO240
CALL EBUIL : MAI00?30
CaALL INITI MA[DOZ60
CAiLL FERTLA Mal0gz0
2 LALL DUTRUTCGS) MA 00280
JRClES) LU TO L Ma Q290
CALL ADVACE (]GS) . MA0030Q
CALL PERTLS Ma 00310
Gl TO 2 MA 00320
BT MAI QD3¢
aT-NQ SUURLE PROUKAM SEWUENCE
SJHRDUTINE Euu il EQRLGOOLD
PMPLAC,T DQURLE PHECISTNMCamH 0=l ) EuLDon20
LuGICAL LPLOT EQLCDD 30
Buudle PRECTSIOV JTagTreidqJIn FRLUOD40
CIMENSION CHIQ2L,19) eCHER{2141T) EQLOOOSG
DIMENS ON FX3LZ10 4R 33HL21)aPX3{21 ) «PUABH{ZL} EQLOODEG
DIMENG 1O ARLGL) v XR(411«SITRELTISSSITACLIT) 45T (1) EQLQOOTC
UIMENG 'Ol ST1CE1) 5220010 YR(41}, YT (&) EQLONOAD
JIMENSION GGZLT(ZL19) EoLlpu9o
PIMENSTON FFRILZLIHE (21 eHDH 20y FFL (21 EQLOCICO
LUMMONS ARMA A2 (82 13D «GYY T (21190 GXYH{21,419) ESLOD119
COMMOIZSBLD FDSHELL «+ DPLSM : E3L 00120
COMMOMZELT JEALVEAZTBLFY2 E@L00130
CUMMOR QLM gy i {21y E®L Q0140
CUMMON Rt /3 021 oPDBL210 «PDR3LZII 1 PIRE21 3 POIHC2LY WPDDIH(EL) EQLOCLSU
+ FIL2LIAELI(21) 4 EDDACALY nE23n €212 FD M eI EDDAHI21) ERLO0L160
DIMENSION INDEXE513) 551 (2130 Y (109201023 £aLiolio
COMMONSF e IC (M) EQLUGOLEO

1 B T IML D THZ L INGER TP JBLA L1 e M2 W NIa e N7 48] Y7 ERLOOLSO
CGMMONPL T FLELDT EQLOOZ200
VIMENSION ODPI21)40004(21) EQL00210
COMMONADEL Ta7D (213 (UHE21 3 D0C21 3, DM (21D EGLOQ220
CUMMONAEwX AXCAaL) s XMORLY y K] 0&40) v Xeii €00 F (LY aFHES1) JH(BL) WHH{41) . EQLON230

1 BLeld  PHCEL) LM (&) 04101 EQLOOZ40
COMMONEW T AAR VAN VAR s GACFA L [MAX 1 [SART 4 JMAX ¢« JHAXL Jhy M £QLOD250
CUMMONSEWB/RT 2L 19 o BTHIZE 192032021+ 390 aBIMI2T 41T EQLODZ260Q

L Ar0] (4l 1RROTHCGL) ERLODZTO
CMMUNSE WM GOAT [P] 19 v OORY LR 12 G06YY (2019 GGIIC?1019) - EaL0p28n

1 GERC2La1S) eGeY (21019).6YY (21 1942 (2119 NGV 21190 ERLD0290
2 KGYHEZ1 193GV 2L 197 o GWHIZ1 ¢ 19240211193 +AH{21419) EGL00300
COMMUN/EWD /DA B TH ¥ [ eDTAl £9L0N110
COMMUNEQ A STC21 3 v JTHEZI Y 0 JE 1214197 2 SZHI21419) EGLCOI20
COMMUNAT [ME/T 20T eDT 72 TMAR EQLGOI3D
CTUMMON 7 SBL /SRELL EGLGDI4O
COMNDN F[OF AP oNPKNT EQLLO3S0
COMMUN/ INT/CC R EwLGDI60
CUMMON#GROW FALF & EALOCITQ
COMMUN/EQU/F1(Z01) TRF (201 +DF 102013+ F3(201)+PP{201 3 1POX (2012 £RLO0I80
. WH2L201Y P2 (ICL) EQLUOI®D
COMMONZGEDY ST (201 D81 (291045242012 4052¢201) EQLGO400
CUMHON,SEALFEASER . EWLO0sl0
CUMMUNJEQT FRE TAR s NNNN MMy EalLUnago
CUMMON XRLZANANCZL019) 0 22€21419) +DRNE21 419D+ DRIC2141¥)4DTAC21019) EQLDDG3C
- WPTIC2TW1R) EULOO®4D
CUMMONZ QYL A CCCC EQGLODE3O
MAMEL LST/FCHE SCHK EGLUC§0
NAMEL {STZTDATAS By AR GAMW KHOD  BE FAF A F A, THAK DT, IMAX, JMAX s MyNy  EBLODSTQ
. MPRNT +ALFA«SHEL L tEB « NNNN sMMMA CC EQLOO&AC
CATA P!'yGAM/3.141592653589793200+1.66664666566000L660667D0/ EQGLOD&TC

C EQLOOSCO
< DEFALLY OPTIOM EQLUOSLO
C EQLONS20
CC{l) = O.pn FALOD530
CC(2) = 0,00 EQLOCH™D
cC{d) = 0.pg EQLONS50
CC(4) = Q.00 EQLOOS560
RHGG = 0.2D0 . EQLOQSTQ
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15N 57T=ND SOURCE PROGRAM ¢ ERUIL ) SEQUENCE
1) G = 0,0100 . EQLOCSBD
a7 ALFA .= 0.DD EGLQOS90
48 SHELL = 2.D2 E@LOQsCD
49 . BETAP = 1.D0 F&LUDELD
50 THMax = 200.00 E@LO0620
51 aK = 0,200 EQLOG630
. o2 Ak = 2,00 EQLUQOB4D
i 33 t8 « 0.Dp2 EauLU0sS0
b 54 Max = 11 EQLODAGD
L] JMAX w19 EALODSTO
56 WAN m L EQLDUOGED
5T MMMM = 2 EQLOCETD
i c . EGLOCTO0
N 1] 1002 AEAD{SIDATA,tRRE1JGL(END=100G) EWLDOTIO
! 39 NP -l EQLOCTZY
&0 Bh=SrELL EGQLUOT3C
61 WPRNT&L, ALTe0,02 EQLOOT&D
LY DT2=0T+DT TILOQTSD
83 MelA+0, FIEIGIL0 ERLOOTSO
[ [FISRELL B L) Mam=] EQLLO?TO
3 {FESMELL E@ 1oy AND 4 NNAN L EG. D) Magh* 0,500 EGLUCTED
L1 1F (M LEal) w=l EgLOCTI0
67 AtcmAR AR EGLODBUD
62 Nadbi+ 0, 00GI0D EgLOD81Q
&% .00 E5L00E20
70 U0/ (ARU=GA) EQLUOB3D
Tl L.bu ERLO0SG]
1 [MAXI=]MAR=] EGLOORSD
T3 JMAX L IMA K] EALOCA&D
Th JMA K MAX=-2 EQLUQATO
75 IMAX3m MAXI=Z EQLODSBD
76 wRITE o TATAY EGLODEFO
17 PA=1.07 EQLUDIOD
78 DX eUFLOBT {1MAXL) EQLUOSIC
1% Dx=1.3C/Dal EGLLC920
80 OTHEE | JFLUAT (JMAXD) EGLUDYI0
Bl DIk]=G, 500/LTH EGLUDI%D
82 ARZAIARAR ZOLU0950
a3 PHR=PREPR EGLLCO968Q
84 afTal CG/AR EQLOOSTG
85 FR1=1.00/PR EQLOOTEO
86 X[ ¢iI=1.00 EQLOOYIC
i et CaLl e@ulld EQLO10OD
a8 DU FU el Imax £GLC1010
8% Plel+l0e(l=]l) ERLLLNZ0
90 x(13=X*DFL QAT CLIr1) FoL 01030
91 H{TI=rZ( ERLULNAN
92 SPXCII=RDACLY) EalL01050
i 93 Fery=Fit EQLOLDAD
I G4 Be[JePPIT]) Ew 0L07G
| 95 MDD =BR2LT T £QL01080
: 96 A-1C1Yma €l -0,5N0e0K EQLO10E0
i 9T anlCly=1.00/%0 (1) EGLO1100
98 PEC].ET.10 B2 TO %D EYLCI1IG
99 D=R+10%( =2} . EyL(1120
100 X1Cid=1.00/%112 £QLOl13e
101 () =20 10) £QLD1140
JSN STanD SOURCE PRGGRAM CEOUIL ) SEBVERTE
152 P LI =RDACIED EGLL115D
103 Fh(])=Fl( D} £3L01160
105 PrC[)aPP IR ERLO1LTO
10% Pul ) =naMePHC) EQLUILBD
106 HIHCT ) =DHZ (10D QL1190
h 107 YT CUNTINLE EGLL1200
i 108 wRITECR610) EGLO1Z10
: 109 ARITECH 1B CLaPCIYQUPLIIaHCIY F L) anDCl Y s [y [MAXS EQL L1220
i 110 611 FORMAT(Ir .1541F5E12.3) E@iD123C
H 111 BIC FORMATCIN 6X?[7allX"P7 16X P v IR 'R s 10X 'F1 410K, #DH /) EOLD1Z24C
112 LAl ELil EALDL25G
113 00 L0G l=i1Hax EQLU1240
114 [lelr1sel|=2) EGLUL2TU
115 (=510 ERLOLZ80
116 D0Ci =05 . EBLUL290
17 E3C1)=52¢01) EwLUy2300
118 Ex3I(TI=E3C]#X1¢1) EQLOY131C
119 EC3{12=03%20117 £o.01320
120 PA3{1)=0.LD EYLO133C
21 CX3HC]I=0, 00 TLUL340
122 P3C(11=0. DD . EQLULIZSD
123 PEACLI=0,DD FaL013ed
126 POD3LIY=0,00 E§L 01370
12% F3H({=C,20 FRLU1380
126 PRAH(TI=0,D9 EQLU1390
127 PUD3HC[I =0, 00 FaLUl&0U
128 STUTI=mHD(]) FULOI#10
129 STh{[I==ROHC [} EQLUL4ED
130 RACICI)=1.00 EQLT14 30
131 #AGIR (121,00 LG LAk
132 IFCIER.LY 6O TO 100 EuLi1450
133 [C=beln{l=2) EGLLABD
134 PLISPEIISSNM] £@8.51470
135 DIRC] =051 0160 EQLUI4BO
126 EIHTTI=SZ2LI00 EyLLI490
137 ERIHCII=b3HC IR ] (13 ERMLO1SG0
138 ED3HEI Y R0S2( DY EaLGU1510
139 10¢ CONTINVE EGLUTS20
140 £3{1=eD3{11=0, ERlLU1530
1sl wHITE(BsB12) EoL01540
142 WHITLCA 13 L[aDC1d DOt REICIISEDIL Y o lal [ ax) EaL0L530
183 617 FORMATOLH £7,4X7 1P al1Xa1D" a10Xs D0 210K TE3 o 3R VERIT A/ EQLiry 560
Lék 615 FORMAT (LK +]15+&4EL12. 2} EaLDLSTO
14% CL 200 Tal.lmix EGLu1580D
lab FeaX{y#x(1) EGLO15%U
14T AmdmAR(])*EALTT EQLOLEOD
148 po 200 J=1, MAax EGLO1&1 L
149 THETARGTH#DFLQAT(J=2) EELCIB20
150 CT1=0COS(THETA) EfLO1m30
151 CT2a0I08(2.204THETA)Y EQLC1640
152 5T1=D5 INCTHETA)Y EQLO1E50
: 153 STZ=DSINLZ, DO THRETAY EOLD16SD
. 134 GRAC] v Y=L, D0+DDC[I4D0C]) =2, D0* (PO DRI *CTI+ED3I (I8 CT2) EQ@LO167G
158 AV 1) ==DOCI)RSTI4CEXILII+ED3C1II#5T2 EGLO16ED
15¢ GIYHT] 2 ) eaDDH{] )45 10 (EXSh{TI*EDSHC12)#5T2 E@LELIB90
157 AUX1e1,30=2.000R{ 1) #pR1+0,5D0%RHCT) w2/ ARE EQLGL700
198 RyXZe=2, DORXAC Y RAR]#CTL40, 900X () 542/ ARZRCT ESLO:710
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SOURCE PROGRAM ¢ EQUIL 3

GZZ (] 0J) =wAUXL+AUXZ
AUK181,00+1.5008X (1) #82/AR2+2,00%D (1) AR
AUX2%2 008X 1) #AR | #CT 101, SO0%RII®XI[I/ARRCT2

G2Z]  wAUX1eAUX2

GGZLILT v d)mBRL] .
AUKLEL,[0*1, 5008 xR ) #XKH{L) /AR2+Z DO*DH (1) AR

ALX2m2 , DO*XHL I 2 #ART4CT1+1,5D0®AAC]I#XHE| ) FARZAC T2

GGZZE] «JYmAUAL+AUK2

GYY(14J) ®1,00=2,D0«XR|(|3#(PINC|I=E3nL1I2CT2)
GYYI(]+ 0wl D0=2,DO%X] ([YR{PICII=EIL|IRCT2Y
GEYY (L)1, 50+2, DCVIH] (13 # (P3N (I~EINL[I#CT )

AUKL =1,00=¢PDI{1)+PXI{])+D(1I#AR|+x(1)eDD{1) 7 (AR+ARY)

AUXZ S(DDC[)=XC[2*AR[)CTL
AUX3 =(EDA(1I=EX3(12+0,5008X 1 )#DD(]IRART I#CT2
Gv(lag) =AUNL+AUXR=AUXD

SEQUENCE

ENL01720
EgLO1T30
EQLQLT&0
EQLO1T30
EWL01T60
EQLOLT70
EQLRLTSOD
£GLO1TI0
E@LO1800
EgLO1®1O
Egtis2g
EQLO1#30
EQLQLR4D
ERLO1850
EGLO1RE0

AUN121,DQePDIAC =P IHIT) e KH{ (1) =DHUII #AR] =Xrt{ | I#DDHE I F{ARCAR)EDL UL BTO

AUKZ=LO0K () =XH{[) #aH [ ) #(CT]

AUKI= (EDIHCTI=EIRL I #AHT (12 + R0 wDDHTI) /(AR +ARY D #CT2

GVHT s D =AUXIHAUXZ=AUXS
LUx]l ®1,00+0,500%%2/ARZwPDIC] )=PX3I(|2eD(I)#AR]|
AUNZ w0, 300X (1)#ND{[)#AR +(D0B{I)+X{I28AR] ) uCTL

AUXS = (G, SDOMA2/AR2-EDICTI+EXSCID+0, 300X ([ DD (] )RARTY&T2

A{lva) sHUTTw{AUXI+AUXD +AUX3Y
AUXL =1.D0+0,5D08XH2/ARZ=POIH([I=PRIHLTI*CH{ ) #ART

AUXZ =0, 3008 XHC [ #DOH{[Y#ART+ (DDA *XHII) #ART )« (T

EGLOIABD
£QL01890
EQLO1S00
EQLLLYLD
ERLO1920
EQLO1930
EQLO1960
EQLU1930
EGLGL360

AUKS =(0, SPURNMHZ/ARZ«EDIHTII*EAINC])+0, 3DC*XHC Y wDHC ) #AR | ) w1 2EQLOLISTO

ARl Jd = HHC[)I# (AUX]+AURZ#AUX DY
AUK1=1,0007,.00#PD3CL +1,5008DDCT)#DDL |}

AUX2ma=2,D0800 (1) T #{2,DO#ECICI) 1, 50000D (1 2DR () Yel T2

GGXACI v Jrmauklealx2
BICT ) =n (1) ®GLT]
BZRC] 4 YmAHL) ) RGGEL L] )

AUXL wDECII*CLDOY(EICII*PI(I)I#XI({) 92, 00RP03(]2)*5T]L

AURZ wDOLI)*(C,25NC#X2/ARZ=0, 720000 (] )#DD( [} 2s5T]
RUX3 m(CDCIIMDUCIIFERCTII#XI {1 +EDI([)285T2
GEXYE | JY=mAURL+ALXZ=AUXS

AUX1mPDICEY+PICTYRAT{1)+D (1) =AR =0, SDO*DDCI IR (RLII*ART=DOC] )
AiXZ=RZ2/ (2. DOSARZ )= (DDLI2 =X () ®ARI I »CT1+0,5D0#X2/ARZ%CT2
AUXI=(EL3CTI=EDLII#X (1Y =0.5D0%0DCI # (AL AR [=DD(]))) *(T2

XGY (] ed) w1, DO+AUKLISAUN2+AUX]

AUXLaPDIH L] ) +P3HC I I AXHT (1) ¢DR{TI®AR =0, 500#DDHC 1 I #XH{ ) RAR]
AUX2ed, SD08CODH{T) a2+ XK/ AR =(DOHCI I =XH{ | ) #ARTI ¥ T]
AUKImCENINCE ) =E3H( 2o xHT ([T =0 3NCHA-{ 1 I*DDH (]IS 4R ] oCT2

AuX4x0,SO0SCDDHEIT) #DOK(T) #XH2FAR)I4CT2
KGVHO v D21, D0+ AUXT+AUX2 +BUXI+ALXE
ETClau) = FOidanovil«h)

BTHCL»Jdm FHEIY REGYHEL 0 0)
CONT INUE

D3 95 J=1smax
THETARDTH®DFLOAT(J=1)
SITALJI=THETA
SEITA(L)=THETA

CONT INUE

AICI)=l, 0

IMAXD=2# IMAX] Y]

DOxml DOFCFLDAT(IHMaX1w2)
LC 250 I=1la[wAXD

SOURCE PROGHAM ¢ EQUIL )

KROII=DON#DFLIAT( =11

AR pwXRC])

CONTINLGE

o0 251 J=l. max?

YA(1) =0, 10

UD 252 [=2,]MAXD

[FEM0DCT-2) , ES,.0) GO TO 253

ID={1a1)/2

YROD 2GYY L e 1) o CIDY#F (TO) #XGVLIDdo]2
G0 TC 2%2

[o={]+E) /2

YRCII=GYY (IO Je1I*XH(IDISFHO DI #AGVALIO o 1)
CONTINUE

CALL SPLINE (AXRaYRa KRy STASIL 522 PROX [N IMAXE TMARDY
DC 254 (22, 1mAXD

AJZLi v +10=8211013

CONTINUE

PO 260 1w2,1M4XxD

TFEMOGCT2),EH. Q) GU TO 270

Jo=(]slYs2

GO 261 J=l., Max2

YT ®GXY (ID LI 4GV L[ DA J* 1)

CALL 5PLINECSITAYT 851 TASTA521,522 FPROKINIMAXZ ( IMAKZY

DO 262 J=1._Jmax2

AJECL v 1) A Z (e 1) =F DY RSL0CNN
GO TO 260

CoNTIRUE

10=C1+2)/2

DO 271 JalaaMmax2

YTCI #GXYRCIDe J+1 2R RGVH{ I DuJ+1)

CALL SPLINE(SITAWYTAS5 TA ST 521,522 PROX [Ny IMAXZ  JMAXT Y

DU 272 JeiJMax2

AJLCIN e LI mAJECT 2 o) ~FHIIDY#3L1€0)
CONT [aUE

D0 28C Jw2, mAxl

DO 280 (=24 |MAX

1DwZel=1

JE=2%Cl=2)

JICLedyeAdz 1D a1

JEHCL JY=AJZCTES JX®XHIL1)

CONTINUE

DO 290 im2.IMAX

FIASERSENTASNS }

JECT 1 IMAXYm 2 (1 JMAX 2D

CONT INUE

DU 320 Ja2.omAxL

DO 300 I=2a[MEX

CHRCL v oI =DPX Y (T (LY oRZ (T D) =J2 L1 28T (1 2D
CAKRTUT 43 #OP 1Y ={ITHUIISBHU [+ ) mJZH(T s D) #BTHLCT L JD)
CONT [NUE

FADSF ¢ [MAXY

liws

CALL SETF6T(}. 10}

MAX=28%10+]

XNO=2,BU/DFLOAT (MAX-1)

DO 1 T=ZsIMax

00 2 J=limay

— 19 —_

EQLOL9ED
EQLL1390
EGLOZOO0
EwLG2010
EQiLC2820
EQRLOZ2R30
EWLDZ0C
EQL029%C
E@LO2060
ER_02070
EQLOZDRQ
EGLD209Q
E@L22100
EGLO2110
EGL02120
EQLOZ130
EqL02140
EBLOZ150
EQLuzibD
EgL02170
EwlL02180
Egi02390
EQlLU2200
E&GL02210
EQLUZ220
EWLO2230
EdaLo2 240
EQL02230Q
EGL02260
EGLO227T0
EQLO2280

SEWUFNCE

EGLLZZFU
EGrL2300
EqQLDZ310
E®LGZ3IZ0
ERL02330
EWLD234C
F@L0Z350
ERLCP? 360
EQLO23TQ
EQLO238G
EPLDZ390
E®LDZ300
EGLDZAI0
EMLG2420
EQLG2430
EGLUZ4D
E@iLD2&50
EGLUR4#&D
E@LOZ2470
FQLO2480
EQLO?74%0
ERLO2500
EQLU2510
EALT2520
EGLUZH A0
EULO2540
EQLD2550
EulD256D0
EQLI2570
EQL{2580
EGLC25%0
EALYP&00
EQL0261C
EGLOZ620
EQLG2630
EQLI2640
EQLO2630
EQLO26E0
EGLU26T0
EGLUZESD
ERLO2&50
EQLO2700
EgLO2710
EQLIZTZ0
EQLUZ T30
EgLUZTAD
EGLUZTS0
Ewt 02760
£9,02770
E@LOZ?RD
EQLO279D
EALU2BOC
EGLO2BLO
EWLO2820
EulQ2630
EQLU2R4&0
EQLOZ2ESD



! JAERI-M 7310

1SN ST-h0 SOURCE PROGRAM { EIL ) SEWUENCE

213 ZAJImGV ULy Js i WGEZZI (s 0%1) EQL 02860

274 2 ¥¢J)=0.00 EQLO287D

: 275 CALL FOURBT(Z.!Q) EaLO2440

; 276 GYAL (1Ym0, 5DO4XND#Y (1) #H {1}/ (2RO*F (1)) EQLOZHPO

an WVALCTIme (1) #@VAL LD EqLO2900

214 1 LONTINUE ’ E4LO2910

219 TVAL (1Y 72, DO®HTLY S (ARD#CCCL) ERLO2920

200 WRJTE{6 600} EGLO2930

11 600 FORMAT(IH (1 =wmw== EGUILIBRIUM m=—e-=t /110 b X0 LI F 74 11%a Hr s EOLUZI00

4 L1XatPTI1Xa D' A10RFDFA® o 10K e 'CHK 110K ' CHRHY L BX LY @VALUE /) EBLDZ950

282 JONE=3Z EQLDZ960

28} WRITE{S 49D ¢ACIY oF (1) vHCIIWPHCTF DI fDPXCI Y o CHE (14 JONEY JCHKH ([ 4 JOERLD29T0

+NEY +UVALCIT 4 [ =1e IMAXY EQLO2940

284 9 FORMATCIH 5X+1P9E12.3)" EQLUZY90

285 WRITE (61588 EGLO3000

2Bb 588 FORMATCIH /47 ¢ evvsrns CHECK OF EQUILIBRIUM wewsrnt//) EQLDINID

FLL wHITECR598) ({CHELT v JY T2y IMAX] s Ju2 JHAKL) E4LO3020

288 598 FURMATCL +SK+1PI1CEL12.4) EQLO303Q

289 MAKaZen Bl EGLI3040

290 XNO2 DOSOFLOAT (MAX=1) ERLD2050

291 WRITELS 5100 EGLOIN60

292 510 FGRMATCLH £7744) EGLOIOTE

293 DO 300 I=2,1MAX EELO3NA0

294 DG 501 J=l.MAk EQLU3090

29% 0 eCHRCT e L) EmLDI100

296 501 Y(J1=0.00 ERLO3LLO

297 CALL FOURBT(2+18) E@LI3120

294 DU 503 Jag.Max EBLO3130

299 503 Z(JymKNORYL ) EGLO3140

300 WRITECH502) (1a0Z{J2 v Jm)  MAKDY EQLD3150

301 500 CONTINUE EALOILED

302 507 FORMAT(LH 42x:*ww Im'y12.3%,2(1PSEL3,5/138)) EGLO3170

303 DO 800 J=l, JMAX EGLO3L &0

0k THETAaGT HabF | OAT(=2) EOLUITID

0% CTLI=DCOS(THETAY [AEL I

306 ST1eD§ [N¢THETA) EQLD3710

307 DO 8O0 lalyIMAx E@L03220

308 AXKCLy S 3mad-pC 1Y =(XCII-EIC]Y)aCT] ERLD323D

30w 2LCIJI=ER01Y+EICIIIe5T] ERLO3Z00

a0 DRX(]+Jd==(1,00=ED3(1II#CTLI=0DCI) ERLD3Z50

311 DRICLAJI=C1,DOSEDICI)#ST] ERLOIZED

] 32 DIXCT+.I3w(AC1I-EILII2esTL EWLU3270

; 213 DTZOI. I miXC1I+EACIIINCTL EGLGIZB0

i E 800 CUNT [NUE EGLO32YO0

: 318 EAI=E3{IMAX) ERL03300

316 £42=0,00 EQLOIIND

E EBLmER : ERLD3320

ala EBZx0,D0 ERLUIIIC

1% S3=SHELL ##7 EGLD33A0

az0 5D & (551,001 (2,DOSCD(IMARI=ARLI /4, 0040, ID04S5eARTSULOG (SHELL) ERLG3350

321 DSHELL = D{ImMAX3+5D EQLUYINO

a2z DPLSM = DOIMAX) EQLOAITO

323 TFLLPLETY CALL IFLUTP EELO33Y0

32 IFELPLOT) CALL PLOTRI1Y FOLDI9D

: 325 LALOT=, FALSE, : EGLO3AD0

} 326 RETURN ERLD3ALO

i 327 1001 wRITELS110D3) ESLG3420

! 32e 1003 FORMATCLH /77///20% 1 ssuen [HPUT DATA ERFGR #weser////) EGLU343D

i 329 GO TU 1002 QLG40

i 230 1000 STOR ERLO343D

! 331 END EGLNI460
i
1
!

I5N 5T=N0 SOURCE PRUGRAM SEVUENCE

1 SUBROUTINE FELEZ EQLOIGTO

2 IMPLICTT DGUBLE PRECISTON(A=H,O=2) £81.03480

3 DIMENSTON PRMT (53 1Y (2D 1DERY (2) 1AUACS+2) EGLLI4G0

4 COMMONZVARAXX(108) W AXL(201) »¥¥L (201 .0Y10201) +XXZ (20104 YY2(201), ESLOISO0

. bY:(201) EQLUBLO

5 COMMON/ INDEX/K IND T T T s a0 EGLOAS20

b NDIM=2 EQLDISI0

7 X0=0.001D0 IR

B XGmd, 103 ERLOIS20

9 KO=1,D=3 ERLO3%A40

10 X0=0,01D0 EQLOASTD

1 MAN=E] ERLDISE

12 BOx=1,DU/OF LDAT (MAY+1) EALD3%90

13 D0 100 Kml.max . EQLOIROD

14 AR () =DDXRDFLOAT(K=1) £4L02610

15 100 CONT INUE EQLO36Z0

1 111=0 EQLO3AIG

17 SJJ=0 EGLO3640

18 BRMT (17 =X0 EQLO2650

19 BRMT (27 =1,DH+X0 EQLO366U

20 HRMT(3)={PRMT(2)=PAMT (1)) /40,00 EGLDILTD

25 PRMT(6)%1,0=6 : EQLOISBD

22 PRMT (L) =], Dms EGLO3ESO

23 QERY(1)=0,3D0 ERLO3TO0

2% DERY(2)=0,500 ERLO3T1D

2% Y(il=Xn EQLO3T20

26 YizIei. 00 EQLUITID

27 Y(LywXDnng EQLOITAD

208 ¥(2)=b,D0ex00e3 EaL03T30

29 WRITE(62600) ESLOITHD

a0 600 FORMAT (LA /713X, "K' 12X E2' 11X '0E2Z¢/ /) EQLOITTO

3 X INDe1 EGLO}TE0

a2 CALL DRKGS (PRMT+Y yDERY sND W IHLF + AUX) EOLO3TI0

13 PRMT (1) =X0 EQLO3800

34 BRMT (2} =1,00+X0 EOLO3A10

) 3% PRMT (3] (FRMT(2}=PRMT(133/40,00 EGLO3B20

: 3% YCLImXD EBLO3E30

: 3 Y(13m1.D0/(x0nw3) EQLCIAMD

i 33 Y{2)m=3,D0wY (1) /XD EQLO03850

. 3 ¥l EQLLIB6O

80 Y{2)=0.N0 ERLU3ATO

a1 DERY(1)=0,5D0 ESL0388Y

a? DERY(2)20, 4D0 EBLGIBIY

a3 K IND=2 EBL23900

[ wRITECE1600) EQLO3910

. 45 CALL DREGS(PRMTYSDEARY eNDIM UL F 1 AUXD EQLO3920

.6 wRITE (64600) . ERLD393D

47 WRITECS601) (M4 XX1CRI +¥Y1(KI DYICK} Ku1edl I} EOLGIFSD

. WH{TE (61600} EQLD3930

49 IFCJJJ &, 0) STOP EQLD3960Q

i 30 WRITEC6160LY (K XXZERD 2 ¥YZLRY DY2(K} KL eddS} ESLO39TY

) 1 601 FORMATCSIR +[911P3E14,4) EQLOY980

't RETURN EQLU39Y0

53 END EGL0a000
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ST=ND
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30
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gy

30

=

305

ST=N

+ INFLOIISF1 1)K | TaPDXCI)4{X{1)FAR) 2426, DOSX (1) #DS1C 1) /AR) EQLDATIO
GUI=0. 500 G]Y ERLU&TAQ
DOLCII=GLId#E 101} EaLOaT50
0G2CI)=G{I)aE2C]) EQ@LQa760

100 COMTINUE EQLD&TIO
CALL DOSFIHM,DGI4G61.IMAX) EmLOa78Q
CALL DOSF(HWDG21GasTHAK) EQLOBTID .
DD 101 D=1, IMAX EQLU4BOD
GZU1 )62 (IMAXI=G2C]) EQLOBBLO

191 CONTINUE EQLU%820
CONSTRFASFARELA®DEZA EBLO4BI0
CONSTe1,.DO/CONST EQLO4AL0
ETA=GL{IMAX) /CFARFASELAY EQLGABS0
CCmER= (1 D04 DOSARSUSLCIMAX ) # (BA3«BB )/ (68. 004 AR*AR) EGLO&RED

1 +BBI=(1.00+4,DORARSDS] (IMAXK)) #DLOGC(BBY /(16 ,DDsARKAR) EGLC&RTD
2 +BBIS{DLOG(RBEII# 82/ (A, DORARSAR) = (BBI=EB I Y #ETA#D . 2500 EGLGaRRD
CCwd, DO*CCA(ELAR (BB 343, D0eBRII+DELA#(BBI=BET)) FQL 04890
EAmCCHE] LIMAX) EQLG4900
PO 102 lwlaIMAX EQLD4&S10
Z1=CONGTH01¢1) EQLUs92¢
L2wCC+CONSTRG2(T) EGLO4930
SACIISEL(I)w22+E2(T 0l EOLG#940
DS2CIIDELC) #22=EL (]I mCONSTADG2L]) EGLOa950

“DE2CI1)IL+E2([YaDGL ([)#CONST EQLQ&960

102 CONT[NUE EGLO&970
RETURK EQLOA9ED
WD EQLO04930

s}

L

JAERI-M 7310

SOURCE PROGRAM

SUBROUTINE ELIL
IMPLICIT QOUBLE PRECIS[ON(A=H.0-2)

DIMERSION XR(EUOJ-alﬁ(?nn)-YR(?DQ)|S*(200)95T1(200)-STZ(?DD)

DIMENSION EL(2013+PELL201)+E2 (201D +DEZC201)

DIMENSION DEID¢ZOL)-DEZD(201)

BIMENSON- DGLI20131GL (2013 .DG2(2013.62(201)

DIMENSTON (2017

COMMONFCOR/X L2013 1M TMAY

COMMON/EQR] AR AN AK (QALFA W [MARD « [MAXDL « JMAX s JMAXL 4N M
COMMON/SBL /BB

CUMMGN/EAB/EAEB

COMMON/EGT/ZBE TAP 4 NNNN MMiM

CUMMON/EQU/FL{201 1DRF{201) ~DF1{201) ,F3(20131PP{204) +PDXC201)

. +H2L201) «DH2(201)
COMMUN/SED/S14204)D51C201).52¢20L0 . DS2(200)

COMMON/ VAR XX (101D XAL{201) YY1 {201) 5 0Y1C200) «XX2{201)¥¥2(201)

+ nY2taok?y

COMMONZ INDEX/R IND TT D eddd
SMERELOAT (MMMM)

{MAXL® [MAxe]

MAX=LL

CALL FE1E2

PO 50U I%1aI1%
AUXXmL, DO/ XR1C[Iwu3
YYLCIImYY L LTI ®AUNX
DYLCTI=DYL{T)®AUXX=3.00%y¥1 (]} /xx1C1)
CONTINUE

DL 600 J=l,youd
AUXX®]L.D0/XNZCJaned
¥Y2LS)=YYZ{ saUxx
DY2{JY=DYZ (S #AUXK=2, DDy Y2 (1 /XXE( )
CONTINUE

Max={1]]

DO 300 [=1.MAX
XRUTImX21(T)

¥ROUI=YYLI(TY

CONT[NUE

0O 299 I*l,IMAXL
XAR{II®X(]a1)

CONTINLE

CALL SPLINE(XRyYR«XXR1STaST1+5V2 PROX [N MAX, [MAX])
DU J01 T=],IMAXL
E1C[=1)=5T1412
GElCi+1)=uTL()
DELDC]+1)=5T1L])

CONTINUE

Maxmid]

0C 304 [=1.MAX
YROI2=¥¥2(])

XRCIYex¥Z20qY

CONTINLE

CALL SPLINE(XYiYR4XXH STa5T1.5T2 (PHOKINJMAX y TMAXIY
0G 305 T=l,[wax}
E2C1+1)=07(])
LE2C(I+1)=5T1({I)
LE2DC1#1Y=5T1C!)

CONTINUE

SCLURCE PROGRAM CELIL )

EL1{1)=0.00
£2(1)=0.0%

DO 2 Ielslmix
E2C[I=E2C[)=EZCTMAXY®EL(I}/ELC[MAXY
CONT [NUE
I=2.D0/(5M+2,00)
DelA=DELCIMAXD
E1A=E) (TMAX)
LEZa=CEZLTMAX)
E2AmEZ{ IMAX)
Ekl=l.0U/CR
EhZ2=bE#&E
Es3=RB2*BB

0O 100 [=1,TMAX

SEQUENCE

EQLOACLO
EQLUe020
EQLOaR3D
£01.04040
£QLD&030
ERLO4060
£QLO4OTO
EQLO4080
EQLUAQS0
EQLO&100
EQLO4110
EALO4120
EQLUa130
EQLO4140
EQLUB150
EQLA41&0
EQLC&1TC
EaLQaldD
EQLE4190
EBLOaZ00
EQLO4Z10
EaLCaz20
EDLOa230
EQLU4Z4Q
Epl0a250
EALUS260
EQLUSZTD
EQLD4ZRD
EQLO4290
ERLC&300
EBLL4310
FRLOa320
EQLO&33C
EQLO836l
EQLO&2%0
EQL 04360
EQLUSITO
EQLOs3BOD
EQLO&330
E@LO4400
EGLO8410
EQLOw&ZO
EQLO&430
EGLUss40
ERLO4aBD
EQLCG46D
ERLO4aTO
ERLO&4RAG
EGLO4490
EQLOWS10
E®iDas10
EGLO&520
EQLO&%30
£g@L.0a540
EQLUSS>0
ERLO4360
EGLO&STO

SEWUENCE

EGLO4%80
EQL0U4390
£QLU4600
EQLO461O
£QLLas20
EQLD4630
EQLOABAD
ENLO4BS0
EQLO&RSD
EQLQap?0
EQOLQ4anBO
ESLU4EI0
EQLO&TUQ
EQLOaTLO

G2 =3, DORDRF(I) D514 ) an2uF 1 l)=((X{|)/ARI #82+2, DORN(TY4D5LL1) FAREGLOAT2O

- 21 -



' : JAERI-M 7310

1SN ST=ND SOURCE PRUGRAM SEQUENCE
1 SUBROUTINE DRKGS(PRMT oY, CERY ND1Ma LhLF AUX) EGLLA000
2 [MPLICIT DOVBLE PRECISION{A=H.0=I} EGL05010
3 DIMENSICh Y13 «DERY (1) VAUXCB 1) vACH) JBL4) «CLa) PRMT (L) EQLO%020

- DATA &/.500.,2928932108R8134528800,1,TOT106781186547500,16646666666ERL05050
+E6EBLETEDS : £EL0S040

5 DATA B/2,D0.1.D0+1.0Us2,00/ EGLO%050
6 OATA €/.500,,2928932188134524800,1,70710678118654 7500, 500/ EQLOS080
7 DO L I=lsNDIM EQLYS0?0
3 AUXCB. (Ym0, 0666666666606600666TDORDERYLL) EQLL5020
L] 1 COMTINUE ESLO50%0
10 XEPRAMT (1} EGLO03100
11 XENDRERMT (2) ESLLS1LO
12 hePRMTL3) EGLUSL20
13 PRAT(5) =0, D0 EELOS130
14 CALL FCTLR ¥ DERY) EGLON140
18 IFCHe CREND=X) ) 3843742 EGLCYLSD
16 2 CONTINUE EELOY16D
17 DU 3 [=1NOTM EBLOS1T0
18 ALXCL[Ye¥ (1) EQLOS140
19 Auk(2+[)mCERYCD) EQLES19T
20 AUX(3.13=0,DC EQLO3260
21 ALX(641280,D0 EQLDS210
2z 3 CONTINUE EQLDY220
22 IREC=( EQLOBZI0
26 REH4H EOLLB24D
2% iHLF==1 . : EGLLS25L
26 1STER=0 EGLOS26C
27 TEND=3 EQLD52TD
H 4 FCOXSH=XEND)#H) Tréad EGLOSZED
29 5 HEXEND-X ERLOSZY0
30 6 IEND=1 EQLLS300
3 T CALL QUTPLX.Y1DERYs IRECINDIM\PRMT) EGLUS3L0
3z [FIPRMT(52) 4048140 EQLOS220
33 B [TEST=0 EBLOS330
34 5 [STEPISTER+] EGLUS 34D
L wE=l EGLU4250
36 10 A=Al EGLO%260
37 BJ=B L) ERL05370
38 Ca=Ce) EGLO%3B0
39 CO 11 1=1.NOM . EQLD3390
40 R1mHeDERY () EQLGR4UD
41 RZ=AJS (R1=BIAALXLB1)D EGLUSSLO
52 YCIZe¥ {1)4R2 EQLESAR0
43 F2=R2+R2+R2 E®LTS630
[T 11 AUXCES] ImAUX(ba])¢RZ=CoaR] EQLD5eD
4% IF{Je4) 12415113 EQLUS43E
46 12 JaJel EGLUS460
a7 IFCJ=3) 13,14.13 EGLO3&TO
48 13 N=Xe,50U%H EQLL54ED
43 16 CALL FCT{X,y.DERY} EGLOS4%0
50 60 Y0 10 EQLOS0G
51 15 IFUITESTY 16.16420 EQLO5SL0
52 16 DG 17 1=1.NDIM EFLGSSE0
53 1T AUXCa4[D=YED) EuLE5%30
54 ITEST=Y EGLU354D
55 ISTEPE|STEP+]STER=2 EQLC5550
56 1B IALF=]HLF+I EGLC5560
JSN STanO SOURCE PROGRAM ( DRKGS ) SEUUENCE
57 Rax=H EGLOS5TO
58 =, 500RR EGLD3580
39 GO 19 1=1NDIM ESLE5550
o0 YO =AUXCLL DY EGLO56C0
6l DERY (i) =AUX(Z+12 EGLCSHL0
b2 19 AUXC6a | ImAUXEI V)Y EGLLB62D
- 63 60 TO % EGLG563L
&4 20 IMODmISTER/2 EGLOSE4D
1] IF CISTEP=IMOC= 1HED) 21.23921 EGLLB650
66 21 CALL FCTOX.Y<DERY) EGLO5640
87 DU 22 i=1.KDIM EGLO5670
68 ALXLE1IaYLT) ESLC56ED
(34 22 AUXETVID=DERYLIDY EGLU5H50
70 6D TO 9 EGLO37CO
11 23 DELT=U,00 EQLO5710
72 DO 24 1xlaNDIM £GL05720
T3 24 CELTODELT+AUXCH 1) #DABS (AUX ay|}=Y (1)) EGLO5730
Th IF(DELT~PRMT(#)) 25,78.25 EGLCST40
75 25 [HFUIRLF=10) 26136436 EQLD5TSO
Te 26 DO 2T I=LMDIm EQLOSTED
17 2T AUXC4.1)=AUxX(S. 1) . £QLU37TO
78 ISTEP&[STEP+ |STEP=4 EQLESTEO
79 xax=H EQLOSTSC
a0 1END=0 - EGLDS5800
n GO TO 1B EQLOS810
82 28 CALL FCTUX(Y.DERY) EGLOSAZD
(1] DO 29 I=1.KDIM EQLOSEID
Bl AUKCLetYmY LT EQLO5840
[T AUX(2y1)=DERY L) EQLOS85U
46 AUXC3q | Y=AURLGT) ) EQLOSBED
. 8T YOI =AUX(E+ 12 EQLOSE?D
an 29 DERY (1) =AUX(7:]) : E6LO5880
29 CALL OUTP(X=H) Y DERYIALF (NDIMaPRMTY EQLO5E90
90 TF{PRMTI(5)} 40.30.40 EQLOSF00
91 30 0O 31 I=LuNDIM EQLO5910
92 YOIP=AUKCL, 1) EQLD$920
93 31 DERYLIZ=ALNIZIY EQLO5920
94 IREC= [MLF ESLO394D
95 IFCTENDY 32132435 EBLO5950
i 96 32 IHLF=|HLFe1 EGLG5940
91 |STEP=ISTER/2 EGLGS9TD
| 9B H=HeH ESLO%9EC
! 99 IFCIALFY &, 33433 £QLO599¢C
| 100 33 |MOD=]STEP/2 EQLO800O
| 101 TFCISTEP=IMOD= MO0 e3aq4 EOLCOLD
! 102 34 (FCDELY=0,0ZD0PRMT (42) 35.35.8 EBLD6020
103 3% IHLF=lrHLF=1 EQLOE0I0
108 ISTEPRISTEP/Z EQLOGOD
105 HuHh EGLO&GSD
106 GO T & EQLUEDSD
107 36 [HLF=11 EsLO6CTD
108 CALL FET(XaY.DERYY £0LU608D
109 GO TO 39 EGLCE0%0
110 37 IHLF=12 EgL06100
: 131 G0 10 39 EQLO&110
‘ 112 38 |HLFe13 E®L0L120
113 3% CALL DUTRCX Y DEPY, [HLF ND|MJPRMT) EOLO8130
1lis &0 RETURN EQALO6I40
113 END ESLOS1SD

— 97 —
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1SN STenG SOURCE PROGRAM SELUENCE

1 SUBROUTINE OUTPCX+Y yUERY [HLF JNDIMPRMT) EGLO&16D

2 IMPLICTT UGUBLE PRECISIONCA=HAO=L) ERLURLTO

3 CIMENSION YU17DERY(L) PRMT 1) EGLOe18D

. COMMONVARZXR (101 KR1€201) +¥Y1(201) DY1C201) o xXZC201Y,¥Y2 (2013, EGLOELRD

+ ovziznl) EGLOL20U

5 COMMON/ INDEX/AKIND L 110 aJd EGLGS21D

. [ 1FARIND £U,2) GO TC 10C EQLO6220
' 7 [il=111+1 EQLUS230
L] IFCLIT.GT, 2000 GO TO 400 EOLGBI40

9 EYSRSRBRL TS £AL0625C

10 ¥YLCOLLrmv (L) EGLO&260

11 DYLCEdsY (2 EQLOEZTO

12 GO TO 101 EQLOBZED

13 100 CONTINUE EQLO6250

14 NNSLNNALS) EQLOBIVD

15 1F{Jud 6T,206) GG TO 400 EWLO63LE

16 XRZ2CLSIYmR EQLO8320

1T YYZCLJSI=Y (1] EGLO623D

18 LYZCJIdyey (2} EQLOE34D

19 101 CONTIKUE EGLO625Y

20 wRITEC@1600) Xa¥(12e¥ (23 DERY(1)+DERY (2D s IHLF EGLOAIGD

21 600 FORMAT{ln (1F5Ela, 44153 EQLOBATO

22 IF{DABSEX=FRMT(2}).LE,1,E~4) KO TU &C1 EQLUGIBD

23 RETURN £6LUB3%0

. 2% 401 FRMT(5)=1,D0 . EGLOB4CO

- 23 RETURN EQLO6410

26 400 WRITE (6601 EULUEAZO

Fi 601 FORMAT (1R . TOO MANY DIVISIONS '//) ERLUB4IC

28 sTOP EQLOBUSD

29 END EQLGA450

1SN ST=NG SCURCE PRCGRAM SETUENCE

1 SUBROUTINE EGUILD ERLOB4OC

2 146L1CIT DOUBLE PRECISTONCA=RO=Z] EGLOBTO

3 O[MENSITIN DIST (2010 «S1F(EG1Y (XX | (201 EQLOB4 A0

& DIMENS]ON DF3(201)4v{201) EGLLEA D

5 COMMON/CORS 2, (2013 «H1 LMAX EGLUGSGD

& COMMOK /QVC/FAD ERLUS1D

7 COMMUN/EWU/FLC201) WDRF (2013 +DF1E201)4F 32012 «FPRC2DLIPDXC201) E9L0e520

B +H2 (201)apm202C1) ERLUGS SO

3 COMMUN/GQED/S1 (2017408102610 +52(2C1) 40520201 EQLUB54T

9 COMMONZEG | #2R AN AR s LA TFAY IMAXD TMARSE ¢ JMAX 1 UMAX T sN oM ELO8S50

10 CUMMON/EAB/EAER EQLUESOU

i COMMONZEQT /BE TAP v KNKN « MMbm EQLOBSTY

12 COMMON/FFC/FF1{201) EGLLBS8D

13 ImANE]MAKIaTge] EGLUASYD

14 SMEDFLOAT {MMMM) EGL 06400

: 15 SYmDFLOAT (KhNM) EGLUBGLD
; 16 #m1,CO/DFLOATC IMAX=1] EGLUBBZO
: 17 FABwFA%FARBETAP EQLGHE30
] 18 F13e1,8100 EQLOBE4D
! 19 F13x1.30 EQLDBBDD
i 70 F13=4.,D0/3.D0 ERLUBEED
z1 [FERNNNLER, 02 F13s1,00 EGLOB6T0

22 F03aF 13=1.00 : EGLOAEED

23 CIST{IMAX)=0,00 ERLO6GYD

: 24 POKCIMAR) == D0®F AB#F 13 EQLGET0D
1 25 DO L Imivlpax FOLOATL
: 28 AXmHeDFLOAT(1=1) EGLOBT2U
27 x(11mxx EQLOBTIC

28 XM=ERX %0 HMMMP ERLOETAD

29 TFOXM B (L, AND.NNANLED, 0 GO TO 2 EQLUETHO

30 DISTO[Y&41 ,DO=XM) ¥ENNRN FALO6THD

31 2 CONTINUE EG_G6770

32 PR(]) = FAB®(1.00=xxew7)#%F13 EWLU6THY

33 IFCI EGy IMAX, AND,FO3.ER,0,) 60 TO 17 EGLG&790

34 POX(1) ==2,DU*FAREF]38)is(1,CO=XX#+2)##F03 EGLESEDD

35 17 CONTINUE EGLUSSLD

3% SIFCIY = DISTLI}exx EGLOGRZD

37 [FCIEG.1) GO TO L EGLLEAID

3e xAf{1) = 1.DOAXK EGLUGE4D

39 1 CONTINUE EQLOGFSD

40 CALL DBSF(raS1FaSTF v iMAX} EGLU6BSD

- 4] FADMFA/SIFC|MAXY EGLU&RTO

42 DO 10 I=1.IM4X EGLCBLL

&3 FLCIY m FACSSIFCIY#XRIC]? EGLUSRYD

[ FFLCIYm SIFelymxnler) EGLUSYOD

1) DRF{1) = FAD®X([)eDIST(]) EsL0&910

[T DFLCIY » (DRFCII=FLCID2eXXICD) EQLG6970

47 C51¢1) = (FI{{)#»2=Z, 00X (I)ePDXCII)ex(]} EGLUSY3ID

; - 48 10 CONTINUE : EGLUET#D
i 49 CALL DBSF (RaD$E14DS1 4 IMAKD EGLUBYSD
| 50 00 12 f=2e1wAX EGLUETLL
51 DS1{1ImDILE T/ CARMXC[IHFL (T2 wa2) EGLOLSTO

52 12 CUNTINUE EQLDEYED

53 CS1Cl)=0,DC EGLULSHD

54 CHZ (1) =0.D0 EQLGTOU0

55 CALL DESF (HaDS1 514 IMAK) EGLGTOIO

56 DO & jw2i]Max EQLUTOZO
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ISM  ST=ND SOURCE PROGRAM ¢ EQUILD ) SEWUEMCE
57 LH2C |2 w=FDXC I #€1,D0=2 . B0#51L 1) FARX{]) 222 %0, 500/ (ARYAR) £2L0TCI0
1 =3, 00X 1) /APADSICII=FACI2DRF (12 /X C1I%(L.D0=1,5D0uD51 (5 ree2EGLOTCA0

2 “FLO[)#e2u(DS1CTI#{DSICII/XCII+1 GO AR+ X (180, 500/ (ARRAR)Y  EQLOTOSD

* OH2([1m=PDXL1)=F1CIT#DRFLIISNLTY ESLOTOED

58 5 CONTINUE EQLCTOTO
59 DH2(1)=0,00 EQLUTOED
60 CALL D@SF¢HDHZ (HZ 4 [MAX) EQLOTO9D
61 DO 5 I=lalMax ERLOTLI00
Y] H2(I1)=DSART(1,D0¢2,C0%(HZ ([ =H2C1MAX)D) ERLOTILC
43 DHZ{1I=DHZ (1 /M2 ERLOTI20
[ 5 CONTINUE EQLOTL30
65 HE TURN EQLOTL80
) END EQLOTLS0
1SN 5T=ND SUURCE PROGRAM SERUENCE
1 SUBRQUTINE FCTLX1¥+GERY) EQLOTL60
H IMPLICIT DOUBLE PRECISION(A=H.O=1) - ERLOTLITO
3 DIMENS|ON ¥(1)+DERY (1) EQLOTLIRD
(3 COMMONAEGT /AR ANVAK v QAW FA L [MAX TMAXT s JMAK v JMAX L v MM EpLOT %0
H COMMON/EGT/BE TAP s NNNN s MMMM EQLOTZ00
& COMMUN/SEL /BE EQLOT210
7 COMMON/FFC/FFLZ01 £4L0T220
L] COMMOMZ CORZXXX (2012 vHe TMAXD £9L07230
9 SMEDFLOAT (MMMM) EQLOTZA0
10 CERY(1)»Y (2} EQLOT250
11 DERY(2)m3.D0eY(2) /X EGLOTZ60
12 XMm X8 ¥ MMHM EGLGTZTO
13 DaFw(1,DO=xm) ##NNNN EQLOT280
18 CALL SPLINE(XXXaFFLl+X1XF+XFD . XFDD+PRUKI& [MARD 1] EGLGT290
15 CERY(2) m=(2 . GOROXF/XF=T,00/X) #¥ (27 + (6. DOMDXF/XF=12.00/ %) FXe¥ (1}  ESLLTIO0
16 RETURN EqLO73l0
17 END ESLET320
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ISN STeND SOURCE PRQGRAM ) SEQUENCE

1 SUBROUTINE INITI INTOQ100

H IMPLIC|T DOUBLE PREC|SION(A=H,O=1} INTOQL10

I 3 DOUBLE PRECISTION JNEvJXCeJYE+JYO JIEJLO INTOQ120

: . DIMENSION  AJMts) . INTOD130

‘ ) DIMENS [ON XXME4.412 INTOOL40

] DIMENSION SRATE(S) INTO0158

1 COMMON/ | N fCCER) INTOG160

] COMMON/ BCOMAuyvAL(21) INTOOLTOD

9 COMMON/H3 | FRUXEC2)»19) +AUXD(21¢19) rAUYE L2115} AUYO({21.193 INTOO1EG

1 AUZECZ1219) 1 AUZOC21019) s AGKE{Z1019) s A0A0C21¢19) s INTCOL9C

AGYE{21+1931AGY0(2L1 193 AGZECEL192.4G2G(2L419) INTDD200

1c COMMON/OLDAURELC21019) 4 X1 021 #1922 UYEL (219192 vUY0L(2121%) INT00210

1 UZE1{21+19)+0201(2141%) INTOD220

i1 COMMONZKS | FUXEZC21+1F)»UKQZ (21192 sUYEZ (21192 UY02¢21419) INTUDZ30

1 UZE2{212197,U202021 ¢ 192 o QXEC23 4190 GR0C21¢19) s INTODZ40

F WYEC21019) 0 0Y0(21.297 WZEC21.192+WZC(214192 2 JKEC21419) 4 INTOD250

3 JKOC23 4190 o JYELZ101900Y0C21419) 2 JZELZ1219)4020¢21+19) 0 INTOO2€E0

5 PEC21419)+POC21419) INTODZQ

12 COMMUNFEGAZXCH1Y s XRE4L1) o 3] (81) v XHI (41D 2FCa1) (FHEAL1) \H{G L) (Hn(al) . INTODZED

1 P41} PH(SLY,DP (41)+DPA(AL) INTORZ9Q

13 COMMENFEQ] FARVAN S AK V@A CFA S [MAX + TMAR] s UMAK s JMAXL al o INTOO300

14 COMMON/EQD /DX 1BTH DX T +DTHL INTOD31D

1% COMMONSTIMEFT2DT DT2Z4THAK INTG03Z0

16 COMMON/SBL/SHELL INTOO330

17 COMMON/EUT /BETAP ¢ KAPPA 4 MPARA . INTOD340

it DATA AJM/3,831710045,1356700:6,36GL600+7.5883400¢8,77148007 INTOD3ISO

@ 19 DATA UDIUI/L,D=20140m2/ INTQO36D

20 ED = 1,03 INTQ0370

3 EOwl. E~D INTOD38D

22 EXPU=DEAF (=ylwDT) INTOD390

23 T=0, INTOO400

4 MMAXwgA INTUD410

I8 2% MHAXBMIND (4 MMAX) INTO0&2D

26 DO 91 J=l.JMak INTOO430

21! AUXE (1+J)=0,D0 INTOQ4 &0

28 AUXO(14J2=0,00 INTOO#S0

29 AUYE(1+J7=0,D0 INTUO460

30 AUYO(1.J3=0,00 INTRO4TO

31 AULECL+J)=0,0U INTUD480

32 AUIOCEsd)=5,00 INTGQ490

33 91 CONTINUE INTGOS0C

4 DD 100 MMals INTGOS 10

EH DNM=DFLOAT (MM) FDFLOAT L) INTGOSZ0

36 MAXG=] INTOO%30

31 MAX@=0 INTCQ540

38 DO 93 I=1ijmaX INTO0350

39 1FCavAL (1) ,|.T.DNM) MAXGu{ ’ INT00560

40 95 CONTINUE INTOOS5HO

el MAXGP =MA Xy 1 INTDOSEG

[¥3 RRITECE196) MM MAKD. MAXQP INTOD590

43 96 FORMAT{IH +5X+' SINGULAR PUINT OF MMODCta[1+%)74[247=%4]2) INTODBGD

H o 0@ 100 lalalmax INTQD610O

H &5 IMmi=] INTRC6 20

(1] [FC1.EQ.1) M=l INTQ083D

. &7 AMuX (]} *aMM INTCORGD

H 48 IF(SHELL.NE.1,00) GO Yo 107 INTCDESD

: 49 IF QI EQ MAX®) XMum(, SCOSCXC(T) mabbeX {TM) #nMM} INTQOELD
T
H
i

1SN STen® SOURCE PROGRAM ¢ INITE SEWUENCE

50 1# 01 EQ MAXEeL) XMaD. SDO®K(2)#aMM INTOoE 7D

51 IF LT 6T, MAXG#1) xMwD,DD INTLOBED

i 52 TF {MM, GT, MMAX) XM=D, G0 TNTQO&Y0

| 53 IF (RAPPALNE, DY GO TO 10T INTRO?0C

: 4 DOXX = AJM(MM)FDFLOAT [IMAALY inNToO110

i 5% XM = DDXX«DFLOAT(I=13 iNTOg?20

| 56 CALL BESJCXM MMy KX EL[ED) INTOOT30

| 57 XM= A XRXM INTCOT40

i ET ] 10T CONTINUE INTDOT20

i 5% XmmXMAUD INTOQTD

i 60 KXMEMM 1) uxm INT00TT0

: 6l DO 100 J=lyJMRX INTOQTED

: 62 THETA=DTH#DFLOAT(J=2) *DFLOAT (MM) INTGGTYD

63 UAQOSCCEMM) s AMaDE[NETHETAY INTOOBCD

= [ UXE=CCCMM) #XMEDCOS CTHE TAS INTGORID

65 IFEMM,NE 1Y GO TO 99 INTOCBZU

66 UXDZ (] «u2=UXD INTUQB3O

67 UREZC| v d)mUXE INTOD8&C

i 6b GO TO 160 INTODBS50

69 99 UXOZ(14J)aUX02 (14 JI+XD INTODBGO

a 70 UKEZ [ e JIwUXE2 (T2 J) UXE INTODRTO

71 100 CONTINUE INTQDBED

T2 VO 101 JwleHax INTCOBYO

13 PE ([MAX «J) =0, INTOGYOD

Té POCIMAX S =D, tNTCO910

15 GXO{IMAX s JInD, IN100%20

T8 GXECIMAX Y JI =, INTOO930

17 UKE2L[MAX. J3 =0, INTOQ940

14 UXDZ L[ MAK Sy 0, INTOO950

1% GX0<1 1m0, INTODSED

a0 GXECL LI =G, INTOO9T0

81 DO 101 I=lsMix INTOOSED

82 TMmf=] INTOO990

83 IFCI ER.L) IMel INTO10GD

as 00 94 MM=]1.a iNTO1010

! 8s CO » CCOMMY# {XXMMML 1) =XXM{MMy M) )/ (DXODFLOAT (MM) ) INTO1020

1] THETA=DTHSDFLOAT (=22 sDFLOAT (MM) INTO1030

87 UYOwCORDSINCTHE TAY INTO1040

L1 UYESCO#DCOS(THETA) INTO1030

i [1] 1F (MM, NE.1) GO TO %1 INTO1060

1 90 VYR2 L1 I %UYD INTO10TD

%1 UYEZC] 1 LI mUYE INTQ1040

92 GO To 98 INTO1090

93 97 UYOZ 1+ JYmUy(2 (1422 4UYD INTO1100

94 UYERCT+J)=UYEZCT o JY+UYE INTOL110

95 98 CONTINUE INTO11%0

96 UXDLC] v JIaUKDZ (L JYSEXPUL INTRL130

Ll UXELCTImUKERE] « JYHEXFU] INT01140

98 UYOL () o J)auYnZ (1 J)#EXPYL INTD1150

99 UYEL (L3 mUYE2(T 4 J) #EXPUT INTO1180

100 UIE2{|:J) =g, INTO1170

101 o2&l Jien, INTO1160

102 VZIEL(] «JYmg, INTO1150

103 UI0l{I«)mg, INTO1200

108 GXECTv )20, INTO1210

103 BXO{ ]+ JI=d, INTQ1220

108 GYECL w0, INTO1230
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1SN BT=ND SUUSCE OROGRAM T INIEE ) SEGUENCE

10t Y0l JIu0, INTO1240

108 GIEC] v im0, {NTQ1259

109 QIOLL =0, INTO1Z200

110 POLI 1)) el, iNTOL1210

111 PECT+J3%0, INTQL280

112° 101 CONTINUE INTO1290

113 GLuF{IMAK) #42 INTDI3CC

114 1FESHELL.E®.14) GO TO 700 INTD1210

113 SSIml, =i/ (SHELL#®(24M)) INTO1320

116 5517i. #5581 INTO1330

117 D 580 MIm=1,5 INTO1340

H 118 FMGARDFLOAT (MY =AK/FA INTO}330
\ 119 SRATE(Mi I =G1e2 . DN4FMOAR (L, DO=FMQASSES]) NT01360
i 120 500 CONTINUE : INTOL3TC
121 o TG 990 INTOL330

i22 700 DO BCO =15 INTRL3%0

123 FMGASDFLOAT M} =AK/F & - INTOL4C0

124 SRATE (M1)wGy e FMDARCZ, ®AN/ (ARSAJM(MI) I wEMBAD INT0141G

125 800 CONTINUE INTO142G

126 900 CONTINJE INTD1430

121 WRITE(61600) (T4SRATECIY+[als5) [NTOL#40

128 600 FURMATCLHC 9%2501 SRATECtaI14%) e’ 11PEL2,53//) INTOL830

129 CALL 1BOUNG iNTO146G

130 RETURN [NTDjaTD

131 END tNTD1480

ISN  §T-NO SDUYRCE PRUGRAM SEBUENCE

1 SUBROUT INE PERTUE FTBO0100

2 tMPLIC]T DOUBLE PRECISION{A=H O=2) BTHOOLLO

3 DOUBLE PRECISION JXEWJX0.JYE,JY01J2E=J20 PTBQO120

4 LOGICAL LBD FTBOC130

5 COMMON/DTV/DIVEL21119)aD1v0(21419) PTBOOL&D

& CGM"‘DNIEG—IfAR-ﬂN-ﬁ.KwhA-FA.INAX-TMAXI_»JHAX-JMAI)-N-M PTBOOL50C

1 CDHNON/”Si/AU!E(E}.-l‘))wAUXO(ZlulQJ-AUYE[Zl‘l?)lAUVD(?l-l‘?)- PTBORL60

. 1 AUZELZL+19) «AUZOLR1 419« AGXE (2111924 26X0{21419) PTBOOLTO

F ARYE€21+19) +Auv0L21+19) vARZE(21019),A020{21419) PTRODIZ0

L] COMMON/XS]/UREZ €210 192 ,UX02 €21 9190 sUYEZT21 1190 4UY02(21418Y, PTBOO1Y0

1 UZEZ (214192 0202€21197 -OXE(21419)46X0(21:193 PTBOOZOG

2 AYECI1110) @VO(21a19) «BLE (212293 4 0E012141%) 4 JXE{714192 - PTBOOIE

3 IXGE21 197 v YE 214190 4 ¥0L21419) JZEC21019) 2 J200214197 1PTBO0220

4 PELZ1 1974 POL21419) . FTBOOZ3C

@ COMMONZEEAZXL41) (XHC4LD X[ €41) +XHICA1) vF (41 yFHEAL) sHER1) nHH (A1) o PTB00240

1 PEaty PHEGLY,DP(R1)DPALAL) PTBEQOZ5D

. 10 COMMON/EQM/GGXX(21119) aGGXY (21 /192 «GOYYC21v19)1GRZ2L214197 PTBO0260
: 1 CAACZTa192 1 GXY (2L 197 G¥Y(RL, 16 GL2C21119) X6V (21.19) PTBOORTO
i 2 XGVHUZL 152 vGY (2L 192 GVHEZL 19 (A(Z10 1T cAH{21.19) PTB00Z80
11 COMMONZEGD /DX sDTHDX] «DTHI PTBOOZY0

12 COMMON/SBL/SHELL PTBUD3CO

13 COMMON/TIMEZT-0T.DT2:TMAX PTE00310

16 COMMON/EGB/ET{21419) 1BTH(21+193,BL(21+192BZH(Z1.19)+ PTBUO3ZC

+ AHOL (41) 1 RHOTH{S1Y PTBON3I0

1% LBD=.FALSE, PTBONI4Q

i 16 AkI=1,DC/AR PTBUQ3SQ
1 17 ARZwAR®AR PTBOD360
is JHARZ= IMAXT =1 PTBOO3TE

19 LUXOLL . JMAXI =00 FTBOO3BE

20 AUKE (10 JMAX) =D, 0 PTBOO3YC

21 901 CONTINUE . FTBOOAOD

72 20 99 Jm24uMAKD PTBO0410

23 DO 100 Iw2y[MAx PTBOOGZD

28 |M=l=} PTBOO43D

FE] IF (L BD.AND, | \NE, IMAKY GO TO 100 PTBOQ44O

! 26 HEXYmY, 2500 XHT (1Y #{GXY (1 +J) +GXY (1M I3} PTBOO450
2T GYY [ mGEYY (v J) B PTROQAED

23 AUXECTeJ? = UXEZCIaJI®x((]} PTBOO4TO

F3 AUXQLTJY = UXDZCLsJIwRILND PTBOOAHO

b1<] AGYECT 103 = GYYI#CUYEZC] 1 JY=HGXY#{UXD2C 2 ) +UXUZ (1M, 22D PTBOO&TD

3 AUYOC] s ) = GYYI® (UYO2{1 ) *HGXY# (UREZC] 1 J)#UXE2CTHIIID) PTBOOS0D

3z AUZECLe)) = GGIZCT+JIRUZE2(T03 PTEOO510

33 ALZOCI ) w GGZZ{L JI#UZOZL14S) PTBOO%20

kL] ALXOC1 J3n0, 0 PTBUDSID

35 AUXECL2J1=0,0 PTBDOS4O

36 100 CONTINUE PTBOQSS0

37 99 CONTINUE PTEOO5ED

EL DO 302 [=2,IMAX PTBOOSTO

39 1§ C(LBD.AND,. | .NE. [MAX) GO TO 302 ATECOYBO

&9 AUXO([s1)  w=AUXQ(13) ° PTBOCYIT

a1l AUXDC] JMAXI ==AUXCE L+ JMaN2) PTBOOLOD

2 AUKECT 1Y w AUXECT: ) PTBOCELD

43 AUKEL| «JMAx)= AUXECT 1 JMAXE) PTBO0L2D

s AUYO(T 1) ==auUvQ(l.3) PTBQO630

45 AUYOCT» JHAX) meAUYOL T« JMAX 22 27300640

[1] AGYEC|s1) = AUYECT»3) PTBOOKSC

AT AUYE (] «JMAXY} s AUYE (I +JMAX2) PTBO0GSC

_26_
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ISN  3T=NG SOURCE PROGRAM ¢ PERTLB ) SENUENCE
L1 ] AUZOCT+1)  ==RAUZOCI.3} PTRO0ETO
49 AUZOC] o IMARY==ALLOCT s JMAX2Y PTBOQESD
H . 30 AUZE(I+1)  w ALZECT+32 . PTBOOAKIO
H il AUZEC[ v JMAXYw AUZE (i1 JMAX2Y PTEQQTOQ
32 302 CONTINUE BTBODTLD
53 DO 98 Jm2a MAXL PTHOOT20
58 JPmJel PTRDOT30
55 M= el FTBOOT40
56 DO 101 [=2.IMAX PTBOOTS0
57 IF(LBO.AND, [ NE, IMAXY GO TO 101 PTBOO760
58 IPele) PTBCO?T0
59 IMm| =l PTBOOTED
60 OL = DXI@CACT 2+ I HUXDZC| aJI=ALIM JIHUXDZLTIMI YD PTBOOT0
61 ELl m CXI@CALI 1 JISUREZCL 1 D) ~ACIM I RUKEZLIM D) PTBO0BGO
&2 G2 = DNTHI# (AN 4« JPI®AUYELT ¢ JPY =AM « JMISAUYE (]« JM)) PTBDOA1C
&3 EZ = DTH[®(AM{]+JPISAUYOLL ) JPI=AKC] s JMI SAUYOL[ 4 M) PTBUQSZE
: b4 QLUH.J; = XM CI2#BTHO] WY # EOTHISCAUZECT s JPI=AUZECT 1 JMY) Y #TBODB30
! =XHICIIRXGVR ]+ )4 (01022 PTE00840
1] ELE(I-J} wmXHICTFSBTHCT o Y #COTHI#CAUZOC] 5 JPY =AUZO([ 4 JMI ) PTBRO8SD
“XHICTI#XGYHLT+ JI#(EL=E2) PTB0O860
1] mEt:-JJ « BTl Y#{DTHI# (AUXOLT 1 JPI=AUXOC! rdMIY) PTBOUSTO
~AKBL(L JIRUXE2CT 4 ) PTBLORED
6T mao([.ﬁ =BT I #COTHI# (AUXKE (1 JPI=AUXE (] v M) ) PTBOORYD
=AR#BZ (I eI #0214 0Y PTBOOYUO
11 @VOKIoJ) = AR*(BZH(] s JYAUYOCT 0 D=BTH{T D #AUZOCL 4 3D PTBO0I1D
SXGYHE L+ JIREDATHCF (I BALKOL] o J3 mF LIMY SAUXDC MUY )Y PTBGOYZO
a 69 van._n w AKHBIHCE WY SAUYEL [ v D) @BTHT « ) %AUZE (1. 02D PTBODIIG
~XGVH{ L eI #{DX o CFC I #ALKE (T e NI =F{IMISAUXEC 1M, 330 PTBOO94G
10 101 ccmmuﬁ FTBOQ95D
71 38 CONTINUE =TBUD9SD
7z IFELBD) GL tO 900 2TRQOITD
T3 CALL BOUND PTBOOYEG
. Ta LBD=, TRUE, PIBOOIID
75 GO TO 901 PTBO1DUD
T 900 CONTINUE PTBO1010
17 DO 303 TEZefuAX RTBO1020
18 avetlaly ==@YO(1 437 PTBO1030
79 FYOC] « JMAK] ==0YO(](JMAXZ) PTBO1040
80 AYE(141) = OYE(L+3) A78010%0
a1 DYECIvIMAK) = BYELD JMAXZY PT301060
82 303 CONTiNUE oTR01AT0
#3 DO 102 Ju2 e JMaxl oT801080
84 DO 102 I=2.7TMAX PTB01090
a5 ILLIEYY FTBO110U0
! a6 Ivwf=l PT801110
i &7 1F([.E@. [MAX) GQ TO 10% FTB01120
B8 EL & O,5004GAYC1s 3 nCRYOLT ) *@YOLIP I PTBO1130
89 Ol = O,5008GKY (1eJI R {QYE (I +JI4QYE(IP+ )3 PTA01140
20 AGKE{11J) = GXXC] e JI®RXE (Lo ywX1g;2eEL PTBU1150
51 AGKO(i 1) = GHR{I,JI*WKO{] v J) Kl C12=01 PTB01160
%2 10% CONTINUE PTBO11%0
33 HGRY = O, 25C0%xHICI)#{GATLIM JI+GXY (14 J)) PT501180
%4 AUYEC]+J) wnHGXYR (RXQIIM JI*AXD{ 120 2+6YY (T 2 #RYE (T U2 PTE011%0
95 ARYO([4J) = PGXYSCOXE(IMyJ)+@XEC]+J))+GYY (I D) #@YO{{ 1)) FTB03200
: 96 AGZECI U = GIICL  I#QIEC]2 0D ) PTB03210
i 97 AGZIOC]J) = GIZC[+J3#RI0(1+J) PT801220
98 102 ZONTINUE FTBO1230
1SN ST=-ND SOURCE PROGRAM [ PERTHB ) SERUENCE
9% 00 301 (w2.imMAx BTB01240
100 ACXO(1 1y ==AGKO{13) PTBO1Z50
161 AQXDC| «JMAXI 2w ATXO(] 2 JMAXD) PTBO1260
102 AGXECI 1) = AGXE(]+3) PTB01270
103 AGXE{! v IMAX) = AGXE(] s IMAXZ) ATR01Z60
0% AGYG(I41)  ==2@¥C(l43) PTBC1290
ibs AGYOC[ v MAX I m=ARYO (] v JMAR2Y PTEC{300
106 AGYEC[sl) = AGYECI3) PTB01310
10t AGYEL] e MAZY= AGYEL] 1 MAXD) PT8U1320
108 AGZOCI»1Y  ==AQZOCIv3) PTBO13XO
109 AQZOC ]+ JMAX ) mwlQZOL ! + JMAK2) FTBO1380
110 ARZECT11) & AQZECI3) PTBO1350
111 ARZE (] «JMAX)= ABZE(]+JMAXZ) PTBO1360
112 301 CONTINUE PTB01370
- 113 DO 230 J-Z-JMAII PTBO1380
il NCINES FT80139p
115 A= -] PTBO14G0
116 0G 200 le2.|MAx FT801410
117 IPaj+l PTBO1420
iie IHmp=1 ’ PTBO1430
- 119 JXECE22) & AAICTI#(DTHI#CARZO(T 4 JPI=AGLOL ]+ JMII Y+ AXSARYEC L, J) PTBOLa4D
120 JADCT2 ) mexH K1) #(DTH I wCARLE (14 JP)=ARLEC] 1 M) Y ) AR KAGYO(T 1) PTBO1&50
121 TF LI E@. {MAX] GO TO 205 PTBO1460
122 JYECTIJ) = ARSARXE (T JY-DX[®#{AGZEC[PVJI=AQIEC[A 1)} PTBOL4TE
123 JYDCT4J) = AC*AGXO(I e JI=DX[®CARZOTIR ¢ J)=ARLOC]+ 0] FTB0La80
124 J:‘.E(I‘JI = RIS (OX]I#CXHUIPYAQYE (1P, ) =XH{[)#AQYEC (4 J))) PTBO1490
FRTCIY#DTHIS(ARND (L4 JPI=ABXD(] 13D ) FTBO:300
125 JZO(le)  XFCII# (DRI #CXHLIPY RARYO{ TP JY=XHLT I #AQYOC ]+ J3)) FTBO1310
“XTCIIS(DTH{# [AGXEC ]+ JP)=2GXEC] v M) ) PFTBOL520
126 205 CONTINUE PTBOLISID
127 QL = DXT#CGVL] v DIWUXORCTI =GV (LM I #R02([Ma y)) PTBQL54C
128 El w DAI#(GY(Ia I#URERCI 1 JImGVC IMaJI WUNE2C M 02) PT301550
129 02 = DTHISCGYH LI JPISAUYE ([ v JPI=GVH [+ JMISAUYE (s JMI) FTBOY%60
130 EZ w DTHIS{GVHMLI v JPI#AUYO(I  JPI=GVH LT 2 MISAUYDC ]+ JM3) PTROLYTO
131 ADIVO » XHT(T)#XGVH1,J)8{01+02) *AKLSAULDCT )Y PTBO158D
! 132 ADIVE # XHICI2#XGVM{] | JIS(E1=E2Y +ARSAULEC] 0 ) PTBOIS90
133 POCI+J) =aPH(I)Y#ADIVE=0, 5D0O%(OPX (]2 #AUXO(] + JI+DBX(IMI4AUXOCIMY )Y PTBO16GO
138 PECI1J} wePH(IJSADIVE=D,500% (OPXC]IISAUXE (1 3 +DPXCIMISaUXE (1M 1)) PTROLELD
13% DIVQLI+J} =mADIVO PTBO1620
136 DIVE(I ) wADIVE PTHOL630
) 137 200 CONTINGUE PTBQL164D
138 DO 201 =2 IMAX PTBO1650
13% JYOLIa1) == J¥3(143) PTBO1640
140" JYDK 1+ JMAKY == J¥D(] + JMAX2) PTBO167T0
181 JYEC]a1) = JYE(143) PTBO1640
182 JYECT+JMARY = JYE(]+JMAX2) PTBO169D
183 POCT1} =Pa(1+3) PTBO1700
144 POCIJMAX)  maRO{LsJMAXZ)Y PTBOSTIC
143 PECT»1) = PE{]:+3) FTBOLT20
l4b PECIoJMAX) = PE(T.JMAX2) PTEQ172O
147 201 CONTINUE PTBOLT40
148 RETURN FTBOYTSC
149 END PTBOLT60
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SOURCE PROGRAM SEQUENCE

SUBROUTINE ADVNCE L1GS) A0C00100
IMPLICIT COUBLE FRECISIONCA=K O-1) ADC00310
LOGICAL [0S ADLODLZO
DOUBLE PRECISION JTJTH JZoJ2H ADC00L3Q
DOUBLE PRECTSION JXE+JX0+JYEWJ¥0ULE.20 ADCOO01SD
DIMENSION DHACCZ14193 +DDXE(Z1+19)DDYEL214192400Y0C2L419) ADCOO15Q
COMMONZERJZJTC21) s JTHE21 0 DZ (21193 + LM L2119 ARCOQ0160
COMMON/ERM/GORXE21 1932 GOAY (2141931 6EYY (210190 46622214190, ADLO01T0
GRELZ1V19) «GRT{22119Y6YY(21,193-622 (2121931 X6V (214193 2ADC0D180

XGYHI21+ 290 oGVIZ21,192 GYHIZ1,187 1 AT21.293 (AHLZE19) ADC0O190
COMMON/TIME/TADTIDT24THAX ADC00200
COMMONSER | FAR (AN ¢ &K @A FA L TMAK « [MAKL ¢ JMAX 4 JMAXT JN 4 H ADCDO210
COMMON/EGD /DX sGTHDX I yDTHL ADL00220
COMMON/OLDAUXE] €25 019) syXQ1C(21+16) sUYEL(21+19190U¥0L (2141904 ADCO0230
UZE1421+19) «ui0n3{21419) AbLOp2e0
COMMON/XST/UXE2C2Le19) sUNOR (21 +192 »UYEZ (210192 UYD2(21419) » ADCO0250
WZE2421519) 10Z02C2L 0152 8XEL21419)vAX0(21+19) ADLOOZB0

OYE (21,193 10¥Y0L2),19) GZEC2L 4192 +@20C21¢19) 4 UXEL21 1924 ADC00270
JX0€21019) ¢ JYEC2L 1290 e JYOL214 19 4 UZE (2101904 J20¢210419) 4 ADCO0280
PE{21419)2P0C21119) ADCOO290
COMMON/EGB/RBTC21419) +BTH{21419) B2L211192+B2H(21,19) ADCOB30D
1 RHCI [41) +RHO[H(41) ADCODILO
COMMON/EGX /X (41) +XMCaL1Y (X1 C81) o X (a2) vF{al) +FHCal) (HI41) oA (410, ADCUOIZ0
1 PL4L1)PH{&L) DR (41D DFXCaL) ADCO0330
COMMON/SROW/ALF & ADCODI40
COMMON/SBLJSHELL ADCOO3S0
COMMON 7 1Qf NE (NPRNT ADCO03S0
COMMON/HS | FAUKE (211197 AUXD(21419) vAUYEL2L¢19) cAUYD(214190 ADCO03TO
AUZECZL 19 vAUZ0(219192 1 AQXE (21 213 1 ABKD(21419) ADCCO3RE
ARYECR1v19) ARYOC(ZL 193 1AGZE(21:13) yARIOC2L 119 ADCOOIYD
COMMON/AOLDZRUXEDLZL +19) »AUXODE21+29) «AUYEDL21.19) 4AUYOR(21419)+  ADCODAOD
AUZEDCZ1+39) sAUZDDE21+17) ADCO04LD

TaT+DY ADLDD4Z0
AK]=1.00/AR ADCODA3D
DTZA=DT2#ALFA ADCQO&4D
DO 100 Jm=2. MAXKL ADCGOASD
JPaJel ADCO04SED
JMagel ADCCO4 O
DO 100 [=Z,1MAX ADLCDOS B0
IPufel - ADCOO4 90
1FCL,ED, IMAX) GO TO 10 . ADCOO%00
01 ==0X|#(POCIF+JI=PO{T+J23+0,500=0TC1I8R20ITP 1 I*RI0C1~J)) ADCCOS1Q
E1l meDXls(PECIPVJISPEC] I3 40,5008 T¢I QZECTP oY +RZECT 4 d)) ADCOOB20
02 a=0.500%J2 (1 DI =CaYO(IP I +6YOC1.) ADCQ05$30
E2 w=0,500%JZ 01 v I*CQYECIP I »GYECI DD ADCOO340
03 = JYOU]«QI*BZCTad=JE0014 J3RT{TID ADLODI50
E3 m JYEC1WJYRBZCL I-JZEC1 )BT 102 ADCOBS6D
ODXE(I+J) w x{I)#(ELl*E2+E3) ADCUOSTO
DDXO(IeJ} = X{1)#(01+02+03} ADCUOYBD
CONTINUE ADCOOS90
IM=[=1 ADCUDGUD
01 m SHICII#CDTHI#APECL 1 JPI=PECT + M3 2o X001 v ) wBZHLT W ) 4DC00610
E1l m=XH| {I)*{DTHI#(POL] «JPInPOLT s JMIIY=JXECL v I} wBIN(T + ) ADCO06ZD
02 = 0,5DOsXHIE|I#JZH{ v JI = (RX0(1 2 ID+RXOCIMI Y} ApC00630
E2 = O SDDaXH|CIIRJEHL] ¢ D) w(@KECT LU +QRE(TMa )Y ADCO064D
DDYOCL+ )} = UL40R ADCO0ASD
DDYECH.JY = EL+E2 ADCO06E0
SOURCE PROGRAM ¢ ADYNCE ) SEWUENCE

CONT | NUE ADCQO6TO
DO 200 Jw?. mMAX] ADCOO6BO
DO 200 1®2.1MAX ADCOOATD
CTR=DT2%RM0] (1) ADCOOTO0
DTRH=DTZSRHOIHLL) ADCOOTIO
M=) ADLOOTIO
IP=]el ADLCOT30
YO = DOYC(!.) ADCOOT4D
DYE = DUYE(I+J) apcdoTsl
El = 0,500eXHICIIaJTHETI«(QXEC] 23y +GXECIMLIDY ADLQOTED
01 * J.500%AH]CIYEJTHCI PR (EROC] 1 J3+axOLIH D) ApCOOTIO
D20 & AK¥PQU]1JI+JX0C1+ 1 #3THI] i) =01 ADCOOTED
DIE = AKSRLL]vJI#JXECT 1 ) BTAC] I *EL ADCCO?I0
UYD3a(1, +DT2AI#UYQ2 L+ 3+ (UYDZ LT vJy=UYOL{1 Y3 3 +DYORDTRH apc00400
UYE3=(1, +DTZAYSUYEZ (1 eI+ (UYERCT +JI «UYELC] ) +DYERDTRA AGLUQB10
UZO3m (1. 4DTRAI#UZO2 (12 Y+ (UZQZ L1 v ) =UZD1{[+u) I +DIOSDTRN ADCOORZO
GZEIM(L +DT2AISULERET s I +CULER Ty ) =LLELLT v I SDLESDTRH ADLO0O230
Y01 s M =uvOz () ADLOOB&0
UYELLi+ JDwuvE2CT ) ADLO0850
JZOLC] 2 D =UzoE (1aa) ADCO086L
VZELCL v I=uZEZCT 4 Y - ADLOOBTO
UYQZ (I:Jy=uyd3 ADCGOBAD
UYEZLT ¢ J)=yYED ADCODE9ID
uZt2 (1 J3=u203 ADCODY0D
UZEZ([+JY=YZED ADCUOSLO
THIS MUST BE DETERMINED FRCM BOUNDAKY CONBITION AT Rad ADCO0920
IF(T.EQ. IMAXY 6O TO 205 a0L00930
GGRYD = 0,500%XC1I#GGXY (I} ADCDOT&D
DXD * GEKXSL1JI#RDROCT s )Y +GGAYDw (DDYECT I *DDYECIP. /D) ADCOD950
DXE = GGAXC] v JI#DDXE (14 JI~GEAYD# (DDYO(]+ LI+DBYOLTP v )2 ADCOO96D
UXD3= (1, +RT2AYRUX02 L1 «JY +LUX02 (T ) =UxD1 {1 220) +DRD$DTR ADCOOYTO
UKES=(], +DT2a) #UNEZ (I v J} ¢ (UXE2 (T ¢ JImUXELC] 1} P+DXE*DTR . ADLOO980
UXOLET o 2 wuxp2 (10 d? ADCO0990
UXELSL« D =UxEZ {0 ARCO1000
UX0241 v D) =uKid ADC01010
UKE2¢1 0 J)mUXED . ADLO1020
CONT [NUE ADCO103D
CONTINUE ADCULO#D
IF1G5) GO TO 300 ADCO10%0
FIRST SETTING TO OBTAIN BOUNDARY VALUE OF UKEZ + uxo? ADLOL06E
ADCOL0T0

DO 250 Jm2,JMAXL ADCOLIOBO
UKEZ{IMAK s J3m0, ADCOL09C
LAD2EIMAX s JYuD, ADCO1100
CONTINUE ABCOi1l0
DG 301 Jel.gMax ADCO1120
DO 301 I=l.|mMiX ADLO1I130
AUKED (1 v JImAUXE {1+ J) ADCO1140
AUXOD ] A JImALAO (] + JY ADCO1150
AUYEDC s JImAUYE (14J2 ADCD1160
AUYORC] v J)=AUYOC ]+ 2Y ApCO1170
AUZED (T )=AUtECT 4 J) ADCC1180
AUZODLT « D =auZ001 4 ) ADCL1190
CONTINYE ADCG1200
TFCT GT THAXY [GS™, TRUE, ADCO1210
RETURN ADCO123C
IFCIMAX,Ed, 21 GO TO 100 ADCOL230

JAERI-M 73190
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SOURCE PROGRAM { ADVNCE

WRITECEB00) (JoCUXD2{10J) eI o IMAAY 2 =1 4 JMARD
FORMATCLH 41X *THETA=!, [2.1°11E11.})

RETURN

WRITECA+8G0) CJo QUKO20T ayd v lwly [MAX 2T v mLlo JMAKY
RETURN

END

F0URCE PROGRAM

SUBRQUTINE QUTPUT(IGSY

TAPLICIT DOUBLE PRECISINNCA=H..C=L)

LOGICAL 6%

DOUBLE PRECISION JXEsJXO+JYEAJYO. JIE+ JID

DIMENSTON UXEGNE1L)

DIMENSION INDEX(513),51(513)¥(1025).201023)

COMMON/F 6TCOMS

- TBC DML TDIMZ 5 [NDEXs IP+ ISLeL1+N2 ' NIaNACNT 5[ aZ

COMMON/ SCOM/ VAL L21)

COMMON/ TIMEZTaDTADT2+THAX

CUMMONZEN | A AR« AN AK RACEA L IMAX TMARL  JMAX JMAXT (N M

COMHON /U7 WBVNPRNT

COMMON/MSEAAUXECZL o I19) AUKOCZ1+19) vAUYEC21 019 sAUYOC214 190+
AUZEC214192 v AUZO(Z1419) ¢AUXEC2119) tAUXAC21 4190

H AGYECZL 11302 ARYD(21+193 s ASZEL{ 21419} 4 AWIN(21 .19

COMMON/RST AUXEZC2L 018D 4 UKGZ (2L 419D eUYERC21 019D 2 U)¥D2C(2L019)

UZE2C21 019 wULCZ¢21+19F e@REC2L4193,9X0(2119)

TR

PEC2L119)«PO¢21419)
COMMUN/ GRUNRTH/GRATECL11) «DRATE (11 «CRATECLI) sUXFGL11)
COMMON/FGROW/FUXECLLY +FRATE (9)
CUMMON/ SEL/SHELL
COMMONGROWFALF A
CUMMON/RCHECK /FRELLT) +FXOLLT?
COMMON/QIY/DIVEC2L+19) (D IVOL21219)
IFIT.£9.0.3 CALL BCHeCK
NE=NP+]
IFCMOQ (HF  NPRNTI CNE L Q) RFTURN
NPRNTCENPRNT#75
IF (MOG(NF «NPRNTDY L ER,O) CaALL PLOTP(3}
UMAX=D,DO
TFLTLNE-C43 GO TO I
#RITE(6:100)

QYEL2151934QYD (21190 LR (21419242 L0(2L417) 4 JXE(220190
JXOC21019) e JYEC2L 41930 JYOC(21419 402 (214193, 0200214190

SEWUENCE

ADLO1240
ADCO1250
ADL01260
ADCO1270
ADCD1280
ARLQ1290

SERUENCE

ouTeal0C
ouToolic
ouToui2e
ouTE130
oUT0O140
0uTRO150
ouTCa16C
QuT00L7G
DUTUO1EO
0uT00190
outtozoC
ouT06210
outeo220
ouTgo230
ouTOp2a0
OUTDH250

© ouTDO260

ouTR270
ouT00ZA0
ouTo0290
ouTeO300
ouTgo3lo
oultecalze
ouTuB330
ouT00340
outTRe3sd
ouTo036C
ouTgo370
P ELELE]
QUTOD390
oUTODAID
oUToRe LG
ouTO0s20
ouTooa30

FORMAT (LM #730CL{H=)4' GROWTH RATE.E[GEN FUNCTION + FOURIER COMPONEQUTOUA4D

+NT 230 (1lh=2 £ 1)

DU 200 [=ml.fMAX

UXEG(I)=1,

GRATE(]:=],

DRATE(])=Q,

FUXE(])=1,

ORATE (12w,

MFQOURa=1

CONTINUE

KAN=3

D=2

TFCIMAK,EQ,21) CAN=D

00 300 Iwl,[MAX

{o=]

[FCIR.EGL1) GO TO 300 .
IFCUXEGCT2,E@.0. . 0P AUXERID D) ,EE.Q,) G0 T 300
ARG=DABS (AUXELID JDIFUXEGCI))

IFCARG.E6.D, .OR.ARG.E®,1, . OR,ARG,6:T.1.EB0) GO YD LNOO
GRATE{[ )= (DLOG{ARG) F (COT®DFLGAT (NPRNT) }} a#2=ALF4
UKEGC] y=AUKE (1D JD)

{FCDABECUXEGE )Y QT ,UMAKY UMAX=DABS(UXEG(T))
URATEL 1) =GRATE{ ) =ORATEC)

— 29 —_

QuTQD&350
OUTONGSD
ouToBeTY
ouUTOpasy
GuUTO0490
QuTo03N0
ouTeo510
ouTGo520
QLUTRO330
oUTCO %40
QuUTOO330
ouToN36hd
OuTLOATOD
oUTGDIsR
ouTCD390
ouTOQBOG
ouToDeLD
QuT0De20
oUTGRe30
[s/TRTL1)
ocuTOC650
[T



|

i
i
i
i

|
|

1SN

107
108

110
111
112
113
114
13
116
117

119

120
121
122
122

128

JAERI-M 7310

§T=ND SOURCE PROGRAM ¢ QUTPUT )

1FUShELLEQ.1.) GU TO 30
TFL]«GT.9) GO TO 300
LF(FUXECT) ,EQ,0,3 6O TO 300
IF(FXEC]) ,EQ.0.) GO TO 340
FARGRDABS{FXE (1) /FUXEC(]))
FRATECI)=(DLOG(FARG? 7 (DT#DFLQAT (NPRNT2) Jua2=ALFA
FUXEC]ImFXE(T)
ORATEL!)=GRATELD)
TF (UMAXLEDL G, UMAX®L,DO
DG 340 Tal,|Max
340 UXEGNCITwUREGE | ) FUMAX
wWRITECE4 3500 LT (GRATEL)a]mls100)
350 FORMATCLH +F4,0u&N  # +IF10ELZ,3.2X01M%)
IFISAELL WNE, 1.7 wRITEG6,355) FRATE
395 FORMAT(LH «BX(2H## 1P9E12Z, 30130 2nwe)
WHITECB+360) UMAXs (UXEGNCIY11=1.92
FORMAT (LM 28x+1PL10€12.%)
MFOURaMFOLR+ L
[F(MOD (MFOUR+ 200 ,NE. D)2 60 TO 510
WHITELBs %01 CLIIVELTv ) s lm2a1yoomBeamanld
WRITE(6+402) CCOIVOLI v ) vlm2411) 1572 JMAXLY

30

-

kL

o

SEWUENCE

ouTCosTe
OUTOD6ED
oUTCG690
ouTost00
cuTo0TL0
oUTOoeTI0
QuUTQOTIL
ouTOoGTA0
ouTORTS0
ouTROTHO
ouT00?Ta
OuTQOTEQ
QUTORTHO
QUTRORCD
ouTOoBR1L
ouTU0E20
QuUTGOB30
ouTooasd
ouTonsso
ouTOOAGD
QuUTOQATO

401 FORMAT(LH //40X.resse G]VERGENCE 95A1 EVEN 281, 17(/5X+IP10EL3, 4y 20UTODRED
402 FORMATCLH #740X.taean DIVERGENCE G5A| ODD wews V1TCF3%,1P10EL3,4)0UT0089Q

Ju=3
[Gwd
MAX=2 BT+ ]
XNQ=Z  DO/DFLOAT (MAX=1]
WRITEL6+504)
FORMAT{1HO/20X ! #%+ EVEN FOURTER COMPONENTS w#er/)
DO 505 1w2,[Max
DU 301 J=1yMAX
LCJImAURE(fedeld)
¥{JI=0.R20
CALL FOURBT(2:18)
D0 503 Jwl,MAX
503 ZCJ)=XNC#Y{ D)
ARITECE502) (10202 vJnle¥3)
502 FORMAT{LH (2K '## [e"1124301P9E12.+%)
905 CONTIRUE
WRITE(61354)
544 FORMAT(LrQ/2QA.' %% DDD FOUK |ER COMPUONENTS wes1/)
DO 550 1=2,[MAx
CO 521 J=l.MAX
Z(JY=BUXOC[ede1)
551 ¥{J)=0,09
CALL FOURETCIIG}
DO 552 J=i.MAK
552 Z(JI=AND=Y (L))
WRITECAW302) (1o (L0 alwia®))
350 CONTINUE
wRITE(E5225)
555 FURMATLLM //)
510 CONTINUE
JTF¢T.LT.10.) RETURN
IFCT.GT,THaX) GO TO 8%
RO %00 I=14[Max
1FCGRATEC] ) EWa0 ) GG TG 4CC

S0

3

D

—-

5T=NOQ SCURCE PROGRAM { DUTPUT D

1F (DABSCDRATECI) JGRATECI) },GT.5,E~3) RETURN
460 CONTINUE
99 CONTINUE
1G5=, TRUL .,
NGR=0
GRATEM=0,
DU €50 1=1.1MAX
IF(GHATECLY  EW. Gy ) GO TQ 450
NGRENGR L
450 GRATEMmGRATEM+GRATECI)
GRATEMEGHATE M/DF L OATCNGR)
wA[TE(6+900) GAARWALFALT GRATEM
500 FORMAT(LI +F130(1R=)F730K," *e GA=* 1PE1S, R/
A0K. ' #% ARET L LFE15.H/

% A0Ks ! ae ALFAm!.1PELD.B/

L] 30kt #% TIME='.1PELY.8/

- 30K ww GRATE®*W1PELS.B//130(LH=3/4)
RETURN

1000 wRITE(&11001) ARGIUAEGC(])

1001 FORMAT(1HD. 9! wes ARGm"® IPELY, 4a! a4 YREGL' T2 0m' s 1PEL1S, 42
[G5= TRUE.
RETUKRN
END

—_ 30 —_

ouTgesCo
ouToRe1i0
oUT00%E0
OUTUCY2C
outoo94o
ouTUNeLD
cuT00980
ouTQng7e
QUTRDIED
cutooese
oyTi000
QuUTU1RLO
0uTO10:0
cuTo1030
CUTo1060
QuTO1050
ouTulobLn
ouTQ1070
QuUTDL080
QuUTOL0S0
ouTe 100
ouTLLllD
oytoalao
outo1150
cuTu1lsd
DUT01150
cuTgl11e0
ouT01170
QUTO1180
ouTgLivo
QuTOL200
cuTo1Zio
cutul220
QuUTO1220

SEUVENCE

cuUTG1260
LuTQ12%0
QuT01260
oyTCorZYOo
ouTyl 240
outTo1290
CuTuL3C
ouTR13lD
ouTel320
ouT01330
QUT01340
ouTU1250
QUTLL3ED
ouTeLIsTO
OUTU1380
ouT01390
oUTUL40Q
ouToLI&1g
ouTLiazl
0UTOL43D
DuUTOlas0
OuTO1450
OUTD1460



k]

15N

O BN

36
kX
38

39
40

JAERI-M 7310

ST=ND SOURCE PRDGRAM SEGUENCE
SUBRCUTINE TROUND - ANDUQDLO
IMPLICTT ROUBLE PREC{SION(A=H.0=2) BNDUCOZG
LOGICAL L46 BNLO0030
DUUALE PRECISION JXE«JXDWJYE.JYOWSIENJIO BNLODGeG
DOUBLE PRECTSION JIsJIMyJTelTH BNDOOC S0
DIMENSION Re1TXa@(17)PD(1T7).A0(LT) BNDCOCED

ST=NO

140

100

DIMENSION ECACLTA17) ECRCIV 1T)ESCII3¢ 15 vESDC15435) 4FCAC1Ta17) . BNDOODTC

1 FCBCIT 1T oFCCITa15) aFEDLLT+15) vFSALLS W 1TIaFSBLL541T) BRDOOOSD
2 FSCLL5+15) FSDLLS+15)sDCBACIT1724D50C{L3415) BNOGDORO
DIMENSICN AMAT (A4 64) WECTOR(H8}VEC(LT)+VECD(23) BNCODL0O
DIMENSICN COATI2)COCELY) BNDCDIL0
DIMENSION CORBC17).C0ODCLY) BNDOOL120D
DIMENS[Gh CMAT{32.32}1OMAT(60464) BNCOD130
DIMENSIOUN EmATCL17,1T) «FMATCLS13) 1GMATCLITA15) «HMAT(1517) BNDOOL LD
DIMENSION XA{3T17)2aRBC17407) 4017007 XCE1T4) T3 vAlLT (170, BNUOO130
1 YECLT1T) W YCC1Te173aYD (L7 1T LACLTa1T)4ZRC1T (170 HNDOO160
2 ZCCLTlTH+20C1Te 7)o XNUECLT) « YNUE (1) 4 X1 TACLT) BNBOD170
yITA{LTIWSIFE(38)451FO(3T).SIFD(Ia) BNLOO1NG

DIMENS|ON CAUYLL9) CHZE1TI+CRIDICITIWCOID241 T2 COY(LT) COYEL1T)  BNDOO1SO
. CRALLTY WCEREITI «BOD (LTI CATE(1TS BNDOO2COD
DIMENSION Fx{32) FOHF{ba) FELLR4) WFOZLGL) HNDDD210
DIMENS[CN BMAT (324322 BNRODZ220
CIMENSION CQELL1T) CROL1TY BNLOR230
DIMENSTION ZCAUCLTIWPCINCITIPOEXL{LITIAPEINCITIAPEEX(LT) BNRODZ4D
DIMENSIGN FGECITIVFROCLTIWFRXECITIFa0(LT) BNDOO250
CIMENSION FIYEDELT) FEYOD(1T)FRZEDCIT) FRIODLLT? BHDQO260
LIMENSECN FORYE(ITIWFEYO(LT) FOIEC1T) +FAZOC1TY ¢ BNDODZ2TU
- FRETNLLTY FPOINCLTY JFREEXCITYLFPOEXCI T} BNDOO2ED
DIMENSICN QITACL7(1T3«E[TA(LTA1T) BNDOO2%0
DIMENSIGN BYEDCL7)GZED(LTIGYON(17)G20DILT) RNDOOI00
DIMERSION BYEL(1T).@YQIUITYRZEIUIT) 0201017 BNROO3LG
DIMENSION INDEXC513) 450 (523) ¥ (10252201025} BMDOO3:0
COMMON/F BT COMS BNDOO330
- IBC, IDIMLL IDTMZ o [NDEX [P [50 L1+NZaN3 NG NT 5 LaY o} BNUQO340
COMMONEGR FPI(21)1PR3C21) +POD3(21) vP3H(21T vPDIH(ZIY (PODIH(21) o RNDOT 350
* E3C21)ED3CILIZEDOIC2LI AEIHI2II vEDIH(21D,EDDIAH (2] BNLDO360
COMMONAEQX/WES1) sxHI41) ox i {01 aXHICOT) vF L1 FHCGLI W HCBLY JHH (ALY BNDDDITO
1 WERPP (41 PH41) »IP(61) +DPR(A1D RNCOOIB0
COMMON/ERC FGZ1C21 190+ Q22021 +19vGPICZ1+19)0P2{21+19)-DPH{?1) RNCUO 30
COMMON/DELTAZDL21Y «DH{Z1)+D2¢21) 400K 21D BRDODAGO
COMMON/FEQD /DK DTH DRI aDTH]) ANDOO& 0
COMMONZSBL F&HELL RANDOD& 20
COMMONFERB/TACER . BNDODAZO
COMMON/EGT /SET AP W APPA MPARA BNDDOALD
COMMOR/RS [ /UNEZE21+15) v XU2 021192 «UYE2L21019)-UY02( 210193 BNLGO4 20
1 UZEZ2C21a 192 Ul02€21419) RXELZL419240X0(22119) BNLUDYED
2 QYEC21.19) 1 @Y0(21019) sRZEC21019) 40012119 v JNE(21419) 4 BNDUDATO
3 SAOC21019) o UvEL21 4193 0 0¥0 2L 19 JZEL2L 01921 JZOIT1419) +BNDOOERD
4 SEC21419Y0F0(2141%) LS L
COMMON/ESB /BT (21+19)4BTACZ1919)432 (214192 4B2H{Z1 41920 BNUOG50O
1 RHUT (41} RHOTH{AL1) BNDOCHID
COMMONZERT ZAR VAN AC s GAWFA , [“AX 2 [MAXL 1 JMBX c JMAXDL 4N (MUMM BRNLUUOSZO
COMMON/EIMZGGAXCZL1119) +GGXY {21119 GOYY (250190 OE2 21190 BNDOO330
1 GERCZI197 «GAY(2141904CY¥(21419) G272 1214192 X6V (2221932 BNDDOBAD
AGYHIZ1109),3VE21 21902 0VHE21 419D 2 A2 1) 4 2HE21 1) BNDQD3L0

COMMONJEG A JT (2100 JTHE212 4 J2C210 1% o JZH(21019) BNLO036D
COMMONFBCHECR/FXE (TR SFXUCLT BNDCO5TO
SOURCE PROGRAM ¢ IBQUND ) SEWUENCE
COMMONSTIME/ToDTDT24TMEX RMDOOSED
COMMONZBGM/ AL (61119 aGYY [ (214190 GXYH(21419? RNDBOSOO
EGUIVALENCECCCATLE) COCLLY) BNDD0SCO
EGUIVALENCE (S]FE(L8Y4STFOC1Y) ENDDDAID
DATA PAL/3,141%9265353979300/ ANDOOE O
Cai=2.187500 BNEOOA30
IGwa BENDODASD
NME2en ]G BNGOO65T
FNM2FLDLT(NMY BNDOO&RT
AOm2  DOFFNM BNDDOSTO
MAXehMe ] BNDODABD
CALL SETFeTCLTR) ANDDOGBBO
IF(SRELLEG.1:) RETURN aNDO00100
[MAX 2% [MAX=3 BNLUDOT10
DTHO=FATZOFLOAT (JMAN=3) ANDUO720
DIHFEDTH BNDOQ T
BaND0OTeQ

NORMAL [ ZATTON FACTOR OF TOROIDAL FING FUCTIONS ANDGO TS0
BHOLOTEQ

COSHE®mAR+1,DOf ¢4, DORARY . ANDODTTO
CALL PQHALF (COSMP oNAFAX P BPDIAD? BNUUOT8O
MAX21aMEX /D RNDGOTY0
PRORM=DABS(1.00/P (MAX21)) BNpOOALO
GNORMaDABS (1, DO/WIMANZL )} ANDODBLO
NAMEL |57/ NORM/PNORM { GNORM BHDODE20
WHITE {6 NORM) ANDONA 30
ANCODED

MAXDOMAX =2 BNUODEDD
MAXZwMAXYMALD BNDGOBLD
MAX YmMAT Z4MAX RNUOOBTO
MAX4mMAX J+MA XL BNDOOBRD
UG 140 Jel,uAx4 aNDUOAR0e
GG 140 [ml Maxa enpOo900
AMAT (12 D=0, ANLOO9LO
MASMeMAY =] aNDben920
MAXDHMEMAXD -1 ANGO0930
FAaF ([MAX} BNRONIRD
ARTml, FAR RNDOQISO
ARZ=AR®AH BNPOOTAD
FAZ®FASF A BNUOOSTO
FAD®O, SNOsFA4 (ART=DD{[MAXY) : BNRUDSRO
AHOmAR=D (TMAx) BNDCO9D
SAmARD BNDO1000
RaDSART{5k*4R-1,D0) BNDO1010
LAB=,FaL5E, BNDO10240
RAB=SHELL : BNDO10 30
SSmRAGeHAR BNDQLD4D
SDw(SS=1,00) (7. DOSODC | MAX) ~AR[Y/4,00+0, 5008550 AR DLUGLRAB) ANDO1O30
SDuSE+DLIMAX) BNUO1LO60
ARDWAR=5D BNDO1OT0
CONTINUE BNDOD 1080
DO 110 ™M=l MAX BNBO1090
CHETAaDTHR#DFLOAT (M=1) 8NDOL100
IF(LABY GO TQ 1il5 BNDO1110
CO5T [SHEL| ~EH) sDCOS(DHETA) BNDJ1120
SINT={SHELL+EB) DS INC(DHETA) BNDOL130
60 TO L1s BNDO1140

—_ 31 —
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$T=N0 SOUREE PROGRAM € IBOUND

119 COST=(5,D0=E3C|MAX))I*DCOSLDHETA)

SINT®(L,D0+EIL[MAXY}RDSINCDOHETA)
116 CONT INYE

AAmARD=COST

AZwSINT

ALwi(AX+R) & (AXSRI$AZBAZ)/ (LAA=R) S (AX=RISALEALY

PNUERD, BD0SDLOGLXLY

SINAP=DS | NF{PRUE)

COSHF=COSH (PNUEY

CALL PGHALF{COSHEaNaMAR KR FDQ0J

AKDSAXSAX+AZaA]=ReR

CAZDwZ DIRRAAL

1F (NABS{ARD) L T,1.0=8 G0 TO 111

PITARDATANCAZE/AXD)

1¥ CAKD,LT.0.) PITAwPiTAPAI
- 60 O 11Z
111 PITA=PAL/2.D0
112 CONTINUE
5INPaDSINCRITAY
COSP=RCOR(PITM
XCOS=CQSHE=COSP
FF=DSWRT{XCOS) /R
MO=M+]
XCOEwAX®AK | #XGV [ [MAX (MDY FRCOS
YCOEwL . /RCOS
CCOESL ~COSHPECO5P
SCOERS [HRP 5 [ NP
IF(LABY GU To 11T
COST=(SHELL »EBY #DCOS(OHETAY
SINT=(SHELL-FB) #DSIN(DHETAY
G0 TO 119
CGSTm{l.DC+EICIMAX) I #DCOS(DHETA)
SINT=().DO=E3CIMAXY ) #DSINEDHETAY
AXDRm={1,D0=E03{|MkX) I #BCOSEDHETED
ALDR=(1,D0+EQICIMAX) I#DSINIDHETAY
CONT INUE
ANUE (MY 7+ XCOE # (COSTHCCOR +5INT#SCOED
XITA(M)=XCOE® (COST#SCOE=S INT#CCDED
YNUE{M) =2 YCOE# (S INT#CCOE-COST#SCOE?
¥ITA(M) ==¥COE #{SINT#SCOF +COST#CCOE)
YNUE (M) = XCOE#(AZOR#CCOE ¢ AXDR#SCOE)
YITA(MY==XCOE # (AZDH®SCOF=AXDR#CCCED
DU 113 HMTel,.max
PLMT} & PNORmMeP(MT)
WCMTY = WNQRM#DIMTY
FPO(MT)= PNORMsPD(MT)
GUMTI= BNDRMERD(MT)
FMT=DF AT (MT=1)
SINMPeDSIN(FMT#P | TA)
COSMPaDCUS(FMT#R | TA)
XAPeFF a5 |NKP S (0, 3DO#P(MT) «xCQS#PLIMTI )
xxGaFF a5 NHPR (0, 50085 (T +ACOS*EDIMTY)
XACMIMT YR XP« JOSMP
XBL{M MT] mAXQu TOSMP
AC{MIMT) A XP 45 THME
XD(MAMT I = XKD #5 | NMP
¥1m0. SDU*S NP RCOSMP =FMT aXTOS 85 TNMP

~

un

11

o

ST=ND SQURCE PROGRAM ¢ 180UND D)

Fa¥a¥alal

[a¥alal

¥2=0,5D %5 NP #SINMR+FMT axCOS#COSMP
YA(MIMT I =FF¥F (MT)aY]L
YE{M\MTI=FFagimMTIayYl
YC(MiMT ) aF (MT)sY7
YD (MaMTImFF oG (MT) 872
2ID=AREARMAK e XCOSeeoF S /(a5 | NHFaRDY
ZACMIMT j == JD#P (MT) #COSMP
ZB(M MT3 =7 04U (MT) #IOSMP
2CCMaMTIAZIDeE (MT) A5 | NMP
Zo(MaMT )= 2Dew (MTI#SINME

113 CUNTINUE

110 CONTINUE

BOUNDARY CONGITION FOR QREX=0O, AT SHELL SURFACE (LAB=.FELSE.)
AND IRINAGREX AT PLASMA SURFACE (LAR,TRJE.)

DD 13> 4Ta] MaX
PO 136 Mml,Max
ECA(M-NT)-KAQM.HT)cxMUEtM}nvn(M.vT}nxlTA(vl
ECB(K-HT)-XR(H-HT)!XNUE(H)'fB(M.MI)w&lTA(H)
IFIM.GT MAXD . OR MT.GT ,MAXD) GO TO 136
MR aMe 1
MTP=MT+]
ESCIMaNTY = XCLMP +MTR ) My NUE CHPY ¢ YC(MP s MTPI S| TA[MP)
ESD(MIMT) = xu(“P-"TP)-lNUE{HP)‘VD(MP-HTP)‘KITA(HP)
136 CONTINUE
135 LUnNTINUE
IFCLABEY U TC 118
HAB=1.D0
ARD®ARSD( IMAX)
LABw, TRUE,
CALL DMATIVIECBMAX WEL,ULDETERM)
CALL DMATIV(ESD MAXD.VECDG1DETERMS
CALL GMPRD(ECE+ECAIDCBAMAK MR AKX
CALL GMPROCESDESCDSDC1MARD W MAXD tHARD)
Q0 TC 109

118 CONTINYE

BOUNDARY CONDITION FOR PRESRSURE BALANCE AT PLASMA SURFACE

DU 120 MTmluMAX
MTP=MT+1
DO 126 Mwl.MaX
Mpwhae]
FCACMaMTIRZA(M MT
FUE(MMTImZBEMINTS
TF IMT.GT  MAXDY GO TS 121
FECLM MTIwXCEMMTPI RYNUE {4 +¥C (M,MTR Y Y TA M)
FCO(MaMTIaxXD{MyHTP) #¥YNUE (M) +YD{MsMTPY #¥ ] TALM)
1231 CONTINUE
TF(M.GT.MAXD) GQ TO 126
FSA (M MTYmxA (MP s MT I YNUE CMP ) ¢ YA(MP (MT) Y [ TACHP)
FSBLMoMTImER (MP (MT) @ YNUE (MP)+¥B (NP MTI #Y [ TALMPY
TF(MT,.GT . MaalY GO TO 126
FSC{MyMTInZC(MPMTPY
FEO(MAMT) ZD(MPNTF}
126 CONTINUE

—_ 32 —

SEWUENCE

BNOC1IL3C
BNOO1160
BNDG1LTO
BND01180
ant01330
BNDO1Z00Q
BNCUL210
BNLOL220
BNDO1Z 30
BNDC1240
BANDE1250
BNUD1260
anpo1270o
BNDO1ZBC
BNEDL290
BNBC1200
BNDOL21O
BNLU1320
BNDO1330
BNUQ1 340
ENDAL350
BNVELILE
BNJO13TO
BND01360
BNDD1390
BNDOG1600
BNLOL&10
BNDCLAZT
BRROLL20
BNDUL440
enpoLles0
BNDUI B0
BNUQL&TO
BNDG3a60
BNDO16 S0
BNGL130C
BNLC1510
BNCO1520
BNROUL1530
BNDOL S0
BNDULS SO
BNDOLDeY
ANDOLSTO
NDUISEL
BnbOL15%0
BNDD1A0O
BNUD1ELQ
RNLO1620
BNDOQ1&30
BNDG1840
BNDOLES0
BNDULE6D
BNRULETOD
BNDOL1&BO
BNDG1690
BNDULTLO
BNPOL1TIO

SEWUENCE

BNUUYTZ0
BNLUULT30
BnbO17e0
Bhi01730
BNLULTED
BNLOLTTO
BNDU] TR0
ANLOLTRC
ERUIY i)
BNLULELD
BNPC1RZD
BNLO1830
BNRULELD
BNDOYESD
BwDC1860
BNDOLETE
BHUOLEED
ANDO1E90
BNLUL9R0
BHLCL9LO
BNDOL920
BNDQ1930
BNRC1940
BNDO1950C
BNDD)IEO
BNOL1STO
aspd1980
BNLO1990
BNLU2000
BNDU2010
BNL02020
eNDQ20G20
BNUO2040
Buluz030
BHOUZOBD
BNDD20TO
BNROZCED
BNUD2090
BNDUZ100
BNEO2110
BNLD2120
ANDUZ130
RANDDZ1&0
RRLQ2150
BNDUZ1GD
BNDQ21TQ

BNDO2140 -

BNCO21%0
anp02200
8NLO2210
BNL02220
BNDOZ230C
BNDG 2240
BNDDQ2220
BNLG2260
BNDD2270
BNDG2280
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ST=NC S50URCE PROGRAM ¢ BOUND )

120 CONTINUE

lalalal

71

75

STah

15

16
16

16

16

16
18

16

o
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CALCULATION GF COEFFICIENTS OF MaTRIN ELEMENTS

BOmDPX{ [MAXY

BOTm2,(0e(2,D02FAsFASDD(IMAX) +DPX{ |MAX) »AR]Y

BO=DPXCIMAX)

BOO*BD#(1,D0+1,500/ARZe2,D08D{ IMAKY FAR)

BCO=BDO+4, DO#FAZ# (DD [MARY /AR=PDICIMAXI =C, THOORDD{ IMAX e 2)
BOD*B00=80w (2,002 (1MAX) +3,D0#DD (I MAX) =0, SDOAR [ I #AR |
BDC=BDO=2 NOsFAZuDD {|MAKI #224FA7w (D (|MAXI®AR | +0,3D0sAR2)
BOL=BD#2.00/AR%4 ,DUAFAZSDD( IMAX)

BD2wl ,SDOSBH/AR2+4,DOSFAZ{DO([MAK} FAR=EICIMAX) Y
BO2=BR2=3.DO%FAZSDL( | MAX) #52

JONEwW1D

1 CDABS (JICIMAXVJONEX) LT, 1,082 BOT=Z.O08DPK{ [MAX) #AR|

DO TRO J=14JMAX

CAUY L) =GEYY ([MAX W J3 40, 25008 KM CIMANI#(GXYCIMAX  JI*GEAY [ IMANL JY)

CONT INUE
DG 710 JwlsMax
Kw )+l
CRACJY = DTHI*BT(IMAX,X)
CaBl{J) = AC#BZCIMAXIK)
CUICIY maCALeXH] CIMAK) #XGVHL [MAX cK)&DX[RALIMAX K)
CRI01CIrw CALENHI CIMANY nXGVH( [MAX X)) #DTHI#AHC IMAXN K1) CAUY{K+1)
COZDZC ) ==CALEXH] (IMAX) #XGVH T JMAX KD #DTHISAH( IMAN y J) #CAUY (JY
CaY(J) = CAL®XGYH(IMAX.KI*#DxIeFhA
CavC(J) = CAL#AXABIN[IMAX ) eCAUY LK)
CONTINUYE
BU = FUIMAX) ¢224(DDUIMAX)ns2+D0( [ MAX) FAR+1,C0/82,D00AhReAR)}
DO T30 Jwl.mMaX
THETA=L THRQFLOAT{J=1)
BOD(J)y=BD+ADTADCOS(TMETAY
TF{KAPPA,ER,0) BOD{JI=BOD4BR1ADCOS (THETAY+BD24DCOS{2,D0aTHETA)Y
BTDCL =BT ([ MAX 1)
CONT [NUE
MAX2P=MAXZ 4]
MAX3IP=MAK3+}
MAKOM2 aMA KGM= 1
MAXDMIwMAXD=3
DQ 150 M=l MAK
MPmMe]
M1mM
MZmMAKS
HImMAKZ+H
My mMBX34M
AMAT (M) 4M3) = (GR(M)
AMAT (M3, M3) = BOD(MI+BTD(MI®CGY (MI=CEL (M}
AMAT (MI+H3) = BODTM) +RTD (M) #GYY | ([MAX MR} #CAY (M) ~CRL (M)
IF{M.GT«MAXM) GO TO 150
GMAT (M3aM3+1) ==CBZO1CMD
AMAT(M3+1,mM3) w=(B2D2(Me1)
AMAT(M31M3e]) ==BTO(M)aGXY{IMAX ,MP) #{RA (M) =CRED] (M)
AMAT (M3+1.M3) = BTD(MPY&GXY (IMAX MP+1 ) #CRAIMP) =g QD2 (MP)
IF (M, GT.MAXD) GO TO 130
AMAT (M1 sMa) m=CIA(H)
AMAT(NMI+ZuM4) 2 CRAIM+7)
SOURCE PROGRAM ( IBOUND )
AMBT (M2 A M3) ==COA(Ms 1)
AMAT (MZ1M342) = COALM+1)
AMAT(M3+ ], M4) = BTD{MPYACEYC(MP)
AMAT(MSyH341) ==fBTR(MPISLRYC (MP)
AMAT [(M3+1 Ma) w=BTDCMP) #(GAY{IMARsMP+1) #COBCMPY =GYY [ ( [MAXsMP+ ]} »
+ CAYC(MP)
AMAT{M& 1M3+1) w BTOCMP) #(GXY(IMAX+MP+1) 8CHB (MPI=GYY I (IMAK MPeL) &
+ COYCLMPY)
AMAT (M4 Mo Y = BOD(MPY+BTD(MP) #CaY {MPI=COLZ (MP)
AMAT (M4 i Ma) = HODCMPY+BTD(MP) #GYY | ([MAX 1 HP+1) #CRY (MP) =CRZ LMY
AMAT (M2+M8) = CRA(MP)
IF (4,67 MAXDM) GD TO 130
AMAT (M43 M641) w=CRI01(MP)
AMAT (M3+1,Me) =eCRIG2(MPe]?
AMAT (M (MGsl) ==BTDCMP)RGXY( IMAX  MPe1) #COAIMP) =CRZD(MP)
AMAT{Ma+1 M4} = BTD{MP#1)aGKy( [MAK+MP+2) #CHALME+ 1 nCaZD2 (MP+1)
CONTINUE

CALL GMPRD{ECS «DCRAJEMAT JMAX (MAX 4 MAX)

CALL GMPRD(ESD 1 DSDC+FMAT tMAXD «MAXD «MARDY

00 160 Jel.max

DO 161 [=l.MAX

AMAT([¢1) m ECACIWJI=EMATC] 1)
TFCI ST MAXD.OR, J, 3T (MAXDY GO TU 181

AMAT (] AKX, J+MAXImESTC] o J)=mFMAT (T 0 Y

CONTINUE

CONT IMUE

DO 166 Lel MAXD

DO 166 Jul.MAx

JPm el

JMm =)

JFCJEB,1.0R, 4, EQ. MAX) JMal

FCCCJARIGXY( [MARY [PISESCCIM K 4GYY [ {[MAK JPIRECCCIAED

FCOCJuRIaGXYCIMAX  JPIHESDL M KT +GYY ] CIMAK s JPIRFLD (Jo KD

CONT INUE

DO 167 K=l MAX

DO 167 Jul MAAD

JPa el

JP2eJRel

FOACLJ  K}aGXY (IMAX JPL) SECATIP K} +GYY ] (IMANY P2 FSACIIK)

FSBLJ K] uGxXY (IMAN JP2)SECBLIP 1R+ GYY ] (1MAX 1 JP2Y 8FSBCJWK)

CONTINUE

CALL GMPRD{FCB ¢DCABAEMAT MAX (MAK JMAXY

CALL GMPRDCFCD +DSDC) GMAT «MAX (MAXDYMAXD]

CALL OMPRD{FSB+DCAAHMAT MAXD WMAN1MAX)

CALL GMPRD(FSDDSDCIFMAT (MAXD «MAXD sMAXD)

BO 182 Jel.MAX

PO 163 l=1,mMAX

AMAT (T #MAXZ 1)) w=(FCALL «JY=EMATCL 0 J))
[FCLLGT . MAXD ,OR.J, 0T, MAXDY GD T 163

AMAT( [ IHAX3 . J4MAX) = FSCClaJymFMATET 4 U2

CONT INUE

CONTINUE

D0 le& Jsl.MaXD

D0 164 [wl Mix

AMAT (JoMAXZ  J¢MAX) @B TDC ) #{FCCCT+JI=GMAT([ vJ})

D0 163 J=l,MaAX

DO 163 IwluMAXD

— 33 —_

SEWUENCE

BNDOZ290
aNDE2300
BNDC2310
BNDR2320
AND0233Q
BNDO2340
BNPO235%Q
BNDG2360
BNDO23T0
BNDO238D
BNDO2390
BNDO2430
BNDO2a10
BNDO2420
BNDO 2430
BNDD 2440
BNDOZ450
BNDDZ460
BNDC24TD
BNDOZaBQ
BNDOZ490
BNDCZ500
BNDO2310
BANDOZ520
BND02%30
BNDG234C
BNLG2550
BNDO2%60
aNpo2570
BNDD2%80
BNDD2590
BNDOZ600
BNDOZA10
BNDG26 20
ANDGZE Y
BNDOZAAD
BNDUZ6 50
BNDD 2460
BNDOZ6TO
BNDO28 B0
BNDD2690
BNUO2TGD
BNDDZT10
BNDO2720
BNDE2T30
BNDG2T40
ANDO2750
BNDO2 760
ANDO2TTO
BNDO2 780
BNOD 2790
BNDD 2300
ANDGZ310
BNLU2BZD
BrLO2830
BNDOZH4Q
BNDGZAZD

SEQUENCE

BNDD 2460
BNDG2ATD
BNDO2AYD
BNDOZB90
BNDGZ90D
8nDU2910
enc02920
BNDD2930
BNDU2940
BNDU2930
BNDO2960
ANnpOR25%70
BNDO2YBQ
BNDC2990
BNDOIODO
BNDCAOL0
BNDQI020
BNDO3O3D
BNDOI0OKD
BNDUIQAD
BNDO3CED
BNDG3OTO
BNDCILED
RNDO3DID
BNDGILOD
BNDO311C
BNDO3120
BnDOYL3C
BNDCAL14C
BNDOI13O
BNDD3L 60
BNDOALITO
BNDO31EO
ANDO3196
8ND03200
BNCG3210
BNLO3220
BNDO3IZ230
BNDG3ZA0
8NP03250
BNDO32860
BNDO3 270
BNEOA2B0
BNBO3290
BNCO3300
BrUO3ILO0
BNDO3320
BNDD3330
BNDOY3AQ
BNDQ333D
BNDO33ISD
BNDO3ITO
ANDO33B0
BNDO3390
BNDO34DD
BNDO3MLG
BNDO3a20
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[SN  ST=ND SQURCE PRDGRAM € BOuUND ) SEWUENCE

EFY:) 165 AMATC|#MAX3( im BTDCIL)#(FSAC] Y =HMAT{ ] JY) ANDO3430

[« BNUO3&aD

4 CGRRECTION OF MATRIX ELEMENT BNDQ 3450

: c BNDO3S 60

3l AHAT(huzv:,.nuzoa)-;.nAnnszol,m-xzo;)-cwlbztn BNDOETO

*BTCLLIRGRY { [MAR 2} #CRALL) BNDUISE0

32 mn(nua.nuz—n-mﬂ(nusmna-n-cuoum:) BNDU3490

=BTDCMARISGXY { [MAX MAX+ 1Y #CRA(MAR) BNDO3%00

313 mﬂu-nna.n-z COsAMAT(LaMaX3+1} BNDU3YLD

i AMAT (MAX s MAXG) w2, DOSAMAT (MAX (MAXSY BNDO3S20

C BNDO3530

315 U0 171 Jslymixs BNDU3%40

Ale OO 171 [=1.MAXE BRNDUASH0

i 317 171 DMATC] o ImAMAT (T4 Y 3NDLISED

; 318 CALL DMAT IV (AMAT sMAREVECTOR O DETERM) BNDO3STO

! 319 OO 172 JulMax? ANDUISBO

320 DO 172 I=l,MAN2 BNRO3390

321 172 BMATO|+ JImAMAT (14MAXZ . JeMAX2) BNDG3600

3¢ DO 173 Jrl.MAXZ BNDO36LD

123 DO 173 l=l.Max2 BNPO3620

324 173 CMATLL o) mAMET L] v J+MAXEY BNDOI$30

325 DO 1TS UxliMAX BNDO364Q

L H DO 175 lml ™Ak BNDD3620

32T 175 DCBAC] v waDCBA (] i) ANLO36L0

328 00 176 Julemaxd BNDCYATO

329 00 176 T=1.maaD BNDO36BD

330 176 DSDCUI . J3meDSDCL] Y ANDD 3690

331 wRITELE188) FAVFADSBDBOT BNOO3TU0

332 B8 FORMAT(1HO,' #% FAST.1PEL4,5.' #% FAD=*.IPEla, 5/ BNDU3TIO

+ » w% BDmtylPE14, 5,0 #% BDT=r:1PEL4,5) BNDO3720

333 RE TURN BNDDITI0

4 BNDO3T40

[4 BNDO3750

334 ' ENTRY BOUND BNDO2760,

33% MFCUT=S BNDUITTO

338 IF{SHELL,EE,1.) GO TU 951 BNDO3ITHO

337 C2e-CAlL BNROITS0

338 IF(DABSLT),L1.1,D0=6) MFCLT=1T anD03800

33% C3%1,312500 BNDQIEL0

360 Cam=C, 312500 BNDO 3820

341 I1=IMAX BNDDIBID

342 [2m|max=1 BNDU3ESO

343 [3mimAxeZ BNDD3IAS0

344 Je=[MAX=3 BNUO3280

35 DU 50C JwliMAX ENCO3BTO

: 346 JOmJl BNCO3BAD

i 36T GYED(U)mCALUYE (1 1e b} +C2#RYE( 122 D) +CIBYE ({34 D) +CAvgvE (4. D) RNLO3BRD

H 348 - GIEDC I =CAInGZEL{TLs JUI +CRORZEC] 22 J0) v L 30GZE (] 3. JOY+CheRIEL1a, UDY  BNLOIFOD

349 BYCD () =CAL#EYO (] LaJUY4CZ2GYOL1 2+ JOY+CISUYOLI3 4 D) +ConQYO(]4,UD)  BNEO3ILO

330 GEODL DI =CAL#RZO(T1 0 L3 +C2*RZO(T 240D +CINWICCT 3 ID) #C48Q20( 154 JD) RNE03920

35l 500 CONTIKULE BNDO3930

352 DO %60 JEml.HAX BNDD394T

353 SIFE{J) = BTDCJI#GYER()Y +WZEDCJY PNDCYIS0

A%4 SIFEC) = BTD(II*GYYICIMARs 1) #QYED L) +0ZEC L) RNDG 3960

i 343 |FEJ 6T MAXD) GO TO 560 RNDO37TC

{ 356 JPEJel BNDGIIED

! 337 . SIFOCJY = RTOCJP) #RYUD(IP)+GIOD(IF) (G LEELTY
i
i
i
|
|
]

ISN  5T-NO SOURCE FROGRAM ¢ 18OUND ) SEWUENCE

358 SIFOCIY = BTOLJPIAGYY | [[MAK P 1) ~GYOUCJIPI*GIOD(JP) &NDO4OUD

i 359 560 CONTInUE AND04010

i 340 DO 8G0 Mal.MALRZ BNDUGQZO

i 361 BOO STFO(mMY=SIFE (M) BNDO4O30

362 CALL GMFHD(BMATsSTFDWSIFE \MAX2 1 MAKZ412 BNDOAT4D

363 DO 572 MEl.mMARZ BNDOGOSD

364 872 Fa(M}=SIFEtM} BNDO4 06D

365 Q0 580 Jml.MAx BNDOG0T]

366 Z(D=SIFELYY BNLCAO30

367 ‘h80 ¥{JI=0,00 ’ AND04090

368 CALL FOURBT(2+18) BNDDA130

389 DO 51 JeluMAX HNDU4110

3o FaECJ)=XNCey (J) BNbO4120

3N Z{JImANORY (J) BNDO4130

e IF(J.GT. MECUTY ZCJY=0.00 : BNUG4140

373 981 ¥Y(JI=0.DO BNCU415D

3Ta CALL FOUKDT(2:+[8) BNDUAL6D

3Ts DU 382 Jml.Mak BNDO41T0

3T UKEZ(IMAXsJe1)my () BNDO&160

3T? IFLJEQ.1.0R, J,EQ.MAX) GO TO 587 BNDGA190

378 (N SITOLg-1) BNLUG20G

379 582 Y(Jr=0.20 BNDD4210

I 380 ztl1)=0,00 BNDD4Z20

\ 381 Z(MaX3 =0, Do BNDO8230

| 382 CALL FOURET(L+1%) BNDO4240

383 DU 583 Jml4MaAX BNDOGZHD

‘ 384 FAULIY = X1iUer e ) BNBQAZHD

| 385 L{JImANDSY () BNu0azT0

! 386 - [F (16T MFCUTY Z(J3%0,0D0 ANGO4Z80

- 8T 83 Y(=0.00 BNDO4Z90

388 CALL FOURSTEL.1D? BNDC&ITY

389 U0 586 J=lyMAX BNDTAILD

! 190 584 UXOZUIMAR I+ 1D =Y L)) BNGO4320

391 991 CONTINJE BNDO4 330

192 DO 390 i=2.[MAX] anNb04a340

393 DO 591 Jul.MAx BNDUSISD

I9e FARIENE {1 PWESH] BNGU4 36D

393 591 ¥{JyeQ,00 BNDG430

i 396 CALL FOUHST(2118) BNDD43BD

R 397 DO 592 Jml.MAX BNDD4 390

; 394 ZCJImANIRY () BNDO4 400

: 399 1F 0T MFCUTY £ =0.00 BNDULA1D

; 400 592 Y(JI=0.D0 BNDU4 20

! 401 CALL FOURGT(Zr1G7 BNCUAS3Q

802 DO 992 Jal.Max BNDUAG4D

403 UKEZ{| v Jelymy (D) BNDO&S S0

4w FCIrmux0z{l 4 J+ 1) BNDO& 40

A0S 593 Y(JIw0, 20 BNDG4aTD

06 CALL FOUNGT{1r]E) BNDO4&4 80

407 00 394 JalyMax BNDC4&%0

a0s 2CJymXNORT (J) BNDG4S0C

08 . - IF{J,GT MFCUT) Z{JI=0.D0 BNDG&S10

alp 536 Y(JI=0.00 : BNDDASZO

: 411 TALL FDURGT(IsIE) BNDOS 530

i 812 DO 59% Jml.MAx and0a5a0

w13 5% UXDZC1adel)my¥ ) RANDO&550

4lé 590 CONTINUE BNDO& 360
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ISN  ST=NO SOURCE PRUGRAM ¢ 1BOUND } SEWUENCE

&l3 RETURN : . BNDOASTO

C BNCO4SSD

. < BNDO#350

416 ENTRY BCHECK ) BND 04600

417 TFCSHELL.E®,1.) RETURN BNDO&&10

418 wRITEC(E:469) S1FD ) BNDQabED

419 469 FORMATILH /f°* ## S|FDw',3(1F9F14,5/9x3) . BNDO&63D

20 CALL GMPRDCCMAT SIFD1COAMAKZ MAXZ 1} . BNDUs6 60

421 CALL GMPRD (DCBACOACORMAXAMAX 1) BNDOAGS0

422 CALL GMPRD(DSDC1COCCORMAXD (MAKD 1) BRNODWE60

423 DO 460 [m1.MAX ’ BNDUGETO

424 Sh=0, BNDU4EST

423 SBw0, " BNDDA6YD

&26 5C=0, BNCO4TOO

%27 SD=Q, BNDOATLD

428 gE=D, BNDUAT20

429 G0=0. BNDO4T30

430 QEE=O. BNROATAD

31 G000, BNDO4TS50

432 SAG=0D.D0 BNBCATED

33 $CO=0.,00 BNDGATTO

434 DU 861 J=liMAK BNDOGTA0

W35 SR ANDOATYU

43b SASA4 (XA (] 4 JSHYNUEL[IovACT )8 | TACI))SCOACI) EnDJa800

437 SAMSASCXBC| v JT#YNUECII#¥B (I J)#Y ] TAC] ) #COBL{) BNDOWB1O

338 SAD=SADS(XAC] s JYSXNUELTY#YACT o JY#RITAC]D) #COALY) BNDU#E20

= 439 SAD®SAD+{XEC ]+ JINXNUEC[DI+YB (T JYRXITACI))#COBLD) BNDO4B3C

440 SO=SD+ZAC] 4 JIRCOALLY BNDQ4E4D

a4l Sh=SD*ZRC ] JPICOB () BNDO485C

442 GERGE+ (AT » ) XNUEC[2+¥A (T ) #x | TALTI)#COALS) BNDO4ESD

443 GEmGE+(XB( [+ JPYMXNUE (17 4B (I JPI#XITACL))4COBCY) BNDU4BTO

: 440 WEEWGEE“ECA(|+J)¥COACJY BNBO4 B0

- 445 GEE=GEE+ECB L] » JP)=C08C) BNDD489Q

446 [FCJ.GT . MAKDY GD TG 46l 8NDU4S00

44t JP=JeL BNDCa910

448 SBwSE+ZCC] . JPY#COCLD) BNDD4 920

[T S8mSB+2D( 1. JPI*CODC)) BND0a 30

450 SCRSCH{XCLT o JPIRYNUE (]I 4YC (L2 PIRYITACI) I #C0CL) BNDUA 40

451 SCRSCHCADC | JPYSYNUECIT4YD (T JPI#YITACI ) #COD{N BNDO4Y50

452 SCORSCOS{ACCT+ JPIRKNUE LTI +YC{] s JPY X ITACI 23 9C0CC D) BNDO4 Y0

453 SCO=SCO+ XD 1 JPYSXNUECTI+YDC v SR #X] TACI)I*COD (D) GNDC&9ITO

456 RO®GO+ (AT L] v JPIRXNUE LT Y+ YCC) 4 uP Y e X[TALIY 3 #COC LD BNDUGIED

453 QOG0+ (XD L | «JPI#XNUECI3+YDET 4 JPI el TACTDI #COD LS BND G490

456 GOCEQOO-ESC (] v JRY #COCL) BNLOSCOD

45T SOC=QOO+ESD {1+ JP) #COD ()Y BNLGSGLD

458 461 CONTINJE BNLGS020

459 WYCDCID =Gy Y | CIMAN [+ LI #SA+EXYC [MARs [+1) #SAD BNDD5030

460 §LGD (L) =58 BHDO50e0

apl GYEDCII=GYY [ (IMAX {213 #SCHGRY (IMAX ] +1)85CD BNDOSCS0

w62 GZEDL[) =SD BNDO5N60

! 463 CYE (1 1=0E BNDDSOTO

; abd Cwadlr=ro BNDOSDE0

H 465 FUEC] Y =RLE BNDGSN90

&b FOO{ |} =300 BNDUS1C0

467 460 CONTILUE BNDUS1ID

H 11 DO 440 MeleMax BNDO5120

i 469 M3 e ] BNDUS 120
H
i
H
i
I
i
i

15N $T=NG SUURCE PROGRAM [ IBOUND ) SEWUENCE

: WTo THETARDTHD#FLOAT (M=1) BNDOS14D

471 GYERSCAL®RYE ([ L4MDI+C2wpYE {12 aMO (I QYE{] 31 MDY +LangYE (T4 4 MDY BNCOS15D

ul2 GZEBRCAL#GTEC[1 MDY +C24@ZE (12 MDY+ CIWiECI3 MDY +CARQLEC] 44 Mi) BANDU3160

%73 EYOA=CAL*RYD(T1 MO +C2*RYOCIZoMD) +C3RUYO L] I MDY +Co 2 YO (| 44 MD) BNLUSITO

4T GLOB=CAYSEZOCL] (MY +C24Q2 (1 2aMDY +L3AGL0CI 3 1MD) +CawRZOL 1 6 aMD) BNDO5140

575 GYES==GXY( |MAX MDY #RXO({ [MAX +MGI+GYY] ([MAX JMDY2BYED BNDD5190

T8 GYOdE GAY([MAK MDY #QAECIMAX MDY +GYY L (IMAX \MDI #2YCH BNROYZO00

477 QYEL (M) =UYER BNDOS210

478 QYOI (M) =uYoR BNDOS220

; “19 wZE1(MI=UZER BNDOS230

! 4280 QIO {MI=LL0B BNDO524D

i 481 BTI«BTD M) BNLOG5250

: w42 BUH®BOD (M) BNDGL260

483 PEIN{M)= BY[#WYER+GZED BNDOB2TO

3 584 PEEX{M)==BT[AyYED (M) ~WZEDCMI +BDHRUXER (IMAX MDY BNRL52680

’ 485 PGIN{MI= BT 2aYOB+QIOB BNDUS290

486 POEX(M)= ETI#4¥OD (M) «@ZOD (M) +BDHALUXDZ (TMAX 1mD) BNDGS 300

487 440 CONT | NUE BNDDS53A0

488 wHITECE+1300) BYEDG.BYE! . WYOD,@YO[+RZEDWZE]RZOD.ELO] BNDGS3Z0

. 489 1300 FORMAT(IR /1 a% EQYE='.iPYE13,4/9X+1PBE13. 4/ BNDOR 330

- 1 T oww JEYF=' W IPGEL3L4/9XIFBELS. 4/ BHDOS340

2 * es EGVO='aiP9EL), 479K 1PBEL3. 4/ BNDGS 35D

+ v owm JEYOR' 1PFEL3, 4/9A01FBE1D, 4/ BNRUS360

3 Y owe EGZE='21PSE1Z, 479X+ 1PBELD, 4/ BNDUS3TO

4 7owe [QIE®' IFYEL3,4/9X41PBE13, 8/ BNDOSIB0

i 5 T s EGIOEY IPSELY, 479X a1FBELS &S BNDUS3¥O

5 v [RIOt L IP9ELY, 4/ 9R1PRELS, B/) BNDOUS400

4 BNDGSALD

‘ < CHECK OF PRESSURE BALANCE AT PLASMA SURFACE BNDCS420

: c BNLO5S30

490 WRITE{611002) PEINIPEEX.POINWPOEX BENDO5440

491 LOGZ FORMAT {1HQ+10X+'#%# CHECK OF PRESSURE BALANCEmas!/ BNDO5#50

' 1 v we PEINE'JIPIELD, 422X 1PEELY. 6/ BNDOS46D

| 2 ¢ %+ PEEAm'W1PIELD, /22X 1PBELI, 4/ BNDUSSTO

: 3t #% POINE!,IP9E13, 6/ 22X 4PBELS, B/ BNDUS54BO

4 " #% POEX='.1P9E13,8/23X.+1P3E13.5) BNDU5490

[ BNDOSS00

< ChECK OF CONTINUITY OF SR A7 PLASMA SURFACE BNDO5510

4 BNDCS 520

492 WRITE (611005) COECAC BNDD5 530

493 1005 FORMATC(IH /' #s# COE="41F9EL13.4/20A 1FBELD 4/ BNDDS5340

+ v osus COOm',IF9EL3, #f22X.1PBELL. 4] BNDO5S50

498 WRITE (6« 1400) COXECIMAKLJ) v Ju2 0 JMAKL) + (XOCIMAX Y J) +Jw2 1 JMAXL) BNDO% 560

11 1400 FORMATILR /* sas GXE®'.1PFEL3. /22X 1P8EL3,4/ BNDUS5T0

+ 0 war GRO=Y L PSELI,&/22%.1FBELD.4) BNDOSSBO

496 #HITE(641003) CORICOBWCOD BNDUSS¥U

497 1003 FORMAT(1H f1 &% COAm'+B(lPBEEL14,5/8%)) BNDOSBGU

498 DO 462 Iwl.mAkb BHDGS410

999 S5m0, BNDO3&2D

500 FGile0, BNDO5630

501 Fq22w0, : BNDC3 640

502 DO 463 Jul.MAKS BNDOS6%0

503 IF (L, 6T MAX2) GO/ TO &be BNDOSEED

504 SwSeDMAT (1,2 #C0ACI) BNDUSSTC

50% FUllwFEIL+DMATL] 4 J)#COALS) BNDC5620

506 G2 TO 463 BNOO3690

507 464 JDwImMAXZ ENDORTOO
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1SM  ST=NO SOURCE .PROGRAM ¢ 130uND ) SEQUENCE

508 SuSeDMATL] ) #FXLID) BNDOSTLO

509 FR2RFAZ2+OMATCL+ 43 #FXC DY BNDDST20

510 463 CONTINUE BNDOSTI0

. 511 . FCHK ¢ | }uS BNDR3TA0
. 312 FQL{l)=FOLL BNDQST50
. 13 Faz{l)=Fu22 BNDO5 760
314 462 CONTINYE BNDO5TT0

318 WRITEC6+1038) FORK BNDQSTH)

! 316 WRITE(641037> FQ1 BNDDS T30
L 557 WHITE(621038 FOZ BNDO5800
P 518 1036 FORMAT(LH /' #% FCxa®.Q(1PBELD,6/E8X)) BNDOS810
P 519 1038 FORMAT{lh /' #» FU2='.B¢IPSELY,6/80)) BNDDS820
| 520 1037 FORMAT(LH /v % FGla' 8¢1P8ELS.6/EX)) BNDOS830
521 RETURN anp05840

< BNDU3820

s22 ENE BNOOS 86T

— 36 -
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SOURCE PROGRAM

SUBROUTINE [PLOTP

IMPLICIT DOURLE FRECISION(A=H,Q=23

DOUBLE PRECISION JXE.JXOyJYESJYOWJLEJLIOD

REAL MOJIC11)

DIMENSION GP(Z1ya1%

DIMENS [ON AC11)

COMMONAERT JAR» AN AK ¢ DA FACTHAX ) TMAKL ¢ JMAK 4 JMAX T « NNNNN | “MMMN

COMMON/KST /UXE2T21019) 4 UA02 (21019} +UYEZ (210194 UYD2 (214190
UZEZLZ21+19)y202€21 192 +4XEC2L019)+QX0C21 0190

o

PE{21419)+PULEL119)
COMMON/EGXFZ (4L v XHCULY (X1 (41 o XHI (ALY +F (411 4FHCA1) (HEGL) 4 HH ALY
1 BL4ly PH{GLY (PDC41},DPX{41)

COMMON/ERD /DR LR BR1.DP|
COMMON/ GRAPH/ GIL10116134JJC102+613sPHIL10L4612
DATA MOJD /1HLviH 11H201H t1H3+IH s1H&a1H +1H5,1H (1H&/
DATA BLANK f1H /

DATA PAT/3,141592653585793200/
EGUIVALENCE CIMAX N2y LIMAK yM3
ABS (X} = DABSL{X)

ATENLXY = DATAMEX)

SURT{X} = DSERT{X)

Eu0,b

Dx=2, f100.

DY=2./63.

newN el

DO 100 X=1.,101

DO 100 Le=l.61

X=DX#FLOAT{K=51)
YeDY#FLOATC(31=L)

RimX#x+Yay

IFIRC.GT. 1.} GO TO 100

AFD=X

IFCABSCRFD)Y,LT.1.E«20) GD TOD 8
PHA|=ATANCY/KFDY
LECXFD.GT. 0, AND.Y,LT,0,) PHAlaPHA+Z,4PA]
IFCXFDLLT 0.) PHAT=PHAL+PAT

GG TO 9

FRAJ=RALf2,

JFOYoLTa0,} PHAT=RHAI+PAL
JuPHAT/DP42,1

FRLI IS T Y]

PHIEK L) =PHA|

CONTINUE

RETURN

ENTRY PLOTP(|PRI)

GMAxw=1,0E10

GMIN®1.0E10

0O 10 1=1.101

CQ 10 J=iu6l

GE1rJyaBLANK e
JMAK2m IMAX=2

JHAXIEI4AN=3

MlmIMAX1+JMAXL

M2= JMAX 2+ JMAX2

M3mJMAX I+ JMAXS

S0URCE PROGRAM t IPLOTP }

MZPEMZ+]

DO 20 I=1+N

DO 20 Jw2ym2

Jo=J

IFCJ+GT+JMAXLY JDwMley

IFeJD,GT,M2P) JDmuD=M3

IFCIPRIGEQ, L) GPClagdmp(ld

IFCIPR]I(ER,2) GRUJI=PHEII+PE(] +JOY

IF(IPA|E@,8) GP{l«j)mPEC|+JD)

IFCIPR]+Ewa3) GRPOT.J2=P0{]+JDY

TFCIPRLVEW, 3. AND, J.GT, JMAXL) GP(I+JY==FO(] 1 D}

TFLGP(1+J) ,GT.GMAXY GMAX=GP([4J)

[FEGPCIed) LT, GMINY GMIN=GP(IsJ)

CONTINUE

GMAX®GMAX=GMIN

IF CMAXEW, 0.0 GMAX=L,

D0 110 Kwii10l

DG 110 Lai,el

XDX#FLOAT{K=51)

YuDYSFLOAT{31=L)

RCmX#xeYRY

1FCRC,6T.1,) GO TO 110

R=SERT(AC

I=R/DAR+1.001

ILETESY

1F (I ED, TMAX) IP=TMAX

JuliiKaL?

PHAT=PHICK L)

R1=DRaFLOATC]~1)

R2=Ki+OR

P1=DPWFLOAT (J=2}

P2aF 1+0F

R11={R~A1)%(R~R1)#(PHAl=P1)

R12m(P=Hi}n(R=R1)#(P2nPHA]}

RZ1=(RZ=R}#(A2=R)#(PHA|=F1)

R22=(R2=R) & (R2=R) & (P2=PHAL)

Pulel

1FCJP,GT.M2F) JP=JPeM2

RR=R11+R1Z+R2IL1+RZZ

GIKeLIw(H228GP (1 e Y +RZISGP LI JR)+R1Z*GP { [P JI+R11#GP [P R I /RR

Ma=10, #(G(KL)=0MIN) FEMAR+1.5
IF{MG,LT,1) MGal

IF(MG,5T,11) MGall

GLKILIuMO T (MG

CONT I NUE

¥RITE(6+200)

FORMAT(1HO, 20X+ 'see PRESSURE DISTRIBUTION sest)
IF{IPR|.E8, 1} WR|TE(§+4002

FORMAT (1H++100%+* (EQUIL[BRIUMIT 4/ /)
IFCIPRIEQ.3) WRITECS,300) -

FORMAT{1H¢ 00X F (ODD PERTURBATIONI * o/ /)
IFCIPR]JEQ,2) WRITE(G+600)

FORMAT (LH+4 100X ' (EVEN PERTURBATICNY *+/ /)

WRITECH+300) GMAX

DASGMAXF10,

DO 4D [wl.11

ACII=DASFLOAT([=1)+CGMIN -

—_ 37 —_—

SEWUENCE

PLToDiCO
PLTOR1LO
PLTCDL2O
PLTCOL3D
ALTOgI4Q
PLTCO150
PLTODIBQ
PLTQOL1TO
PLTOD180

SYEC21419)4@v0C21419)wlF(21,19)4020(21+19) 4 JXECZ1419)2PLTOD1S0
JXCC2L019) 0 JYEC21419) + J¥Y0(21 41920 J2S(215192 4 J20(21+19).PLTO0200

pLTQO210
PLTCOZ20
PLTOO23D
FLTOD240
PLTCO250
PLTOQZ260
BLT00270
PLTOOZED
PLTQO2Y0
ALTO00300
PLT00310
PLTCO3ZO0
FLTOO230
FLTOD340
PLTGO3SD
PLTOQ360
PLYGO3TQ
PLTUO3ED
PLTOO39C
PLTOQ400
PLTOORLD
PLTOD4Z0
PLTOO430
PLTIQOGA0
PLTOQ&50
PLTODR6D
PLTO0GTO
PLTOO&EQ
PLTO0450
PLTOO500
PLTO0%10
PLTOO520
FLTQ0530
PLTQDS40
PLTOGS50
PLTO0540
PLTOO5TO
PLTO0580
PLTODRC
PLTOGE0D
PLTOES1O
PLTOQ&ZD
PLTOOS3D
PLTO06A0
PLTOOSSO
PLTOOE60Q

SERUENCE

PLTICOSTO
PLTO0480
PLTO0690
PLTCOTOC
PLTOQT10
PLTOOT20O
Pl T00730
BLTOYTSC
FLTDOT50
RLTOO760
PLTDOTTO
PLTOOTSD
FLTOGI90
PLTO08OD
PLTOOBLO
PLTGORZD
FLYD0B30
PLTOOBAC
FLTQOB30
eLTO0BSE
pLTOGETO
PLTCOBBD
PLTOOESO
PLTOQY0C
BLTOB910
PLTR0920
FLTCO93C
FLTQ0980
PLTOO950
PLTOO%60
PLTD09TC
PLTCO9AC
PLT009%0
PLTO0L00C
ELTO1010
PLTPLOZ0
PLT0L1030
PLTDL040
PLT01050
PLTC1060
PLTG10TD
PLTC1080
PLTC10%0
PLTOL100
PLTCL110
PLTO1120Q
PLTO1L30
PLTO1140
PLTO1130
PLTQ1160
PLTO1LTO
PLTD1180
PLTO1190
PLTOL200
PLTO121D
PLTC1220
PLTG122C
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JAERI~M 7310

SOURCE PROGRAM ( IPLOTR »

40 CONTINUE

900 FORMATCLHO  5Xs B (2R 1M 4 AL+ IHT ¢ IPELD,3) o/ #5103 02K IH sAL 1Ry

T00
400

WRITE (64900 COMOJICII «ACID =L 0ily

% 1PELD.3)+/f)

WRITECE.TUQ) G

FORMATCLH 115A+101A1)

FURMAT{IH (30K ! 488 GMAX=! \1PE15,H)
RETURN

ERD

5T=-HO SOURCE PROGRAM

i

2

i

o

o

o

SUBRUUTTNE PUHALFLIWMiNJ4P.&,FDBD)
DIMENS Oy PLNIY 2 G{NJY 1 PRINIT vGDIND)

DOUBLE PRECISION 2.PRiAD.P4BPHALF 1 QHALF
DOUBLE PRECISION AsBaCaANcAM

DOUBLE PRECISION 2] 1ANJPNY

A=PHA|F(Z1M40)

BaPHALFEZ1M11)

P{li=a

P(2ymg

aMEm

KxNJ=2

DO 10 W=l.K

AN=N

JeN+2

CmZ2, QDO*ANNT #Br [AN+AM=D SO0 &4
CuC/CAN=AM+0, 500)

Pl =

axp

B=C

CONTINUE

NJMEN =]

AwQHALF (2 MaNIMY

BRgHALF (ZaMai)

wiNJI =4

U NJM) =g

DO 20 NN=1L.K

NaNIM=NN

AN=N

C=Z,D0%ANR wE= (AN=AMD 5011 #A
C=C/(AN®AM=0, 5D0)

GINY=C

A=b

el

CONT TNUE

2121.00/¢Z%i=l,20)

DO 40 NmianM

ANmNe1

LEETSY

POINY = ¢ (ALmAM+0, 500 #P (NPD = (AN+D, SDD) s ZuP (M) 17
GD NI (AN=GM+ D, SD0) #R(NPI mCANeD, H003 #ZnbEN) I ]
CONT INJE

ANJaN =1

EhJ=2 DO®ANJIHZ#P (W)= (AN J+AM0  SDC) P {N M)
PN JePN I/ (AN P=AM4 G 5000

PRINJY = {{ANJ~AM+D, 5D0) #PN J=(AN+0, 500) s ZuP (NJ)) 47 |
GOINJY = CCANI-AMS 0. 500 #QHALF (2 s MANII = (AN+Q+ 5D0Y 2200 (NI w2 ]
RETURN

END

ST=nNO SOURCE PROGRAM

1

=

POUBLE PRECISION FUNCT ION RHALF(Z M N
UQUBLE PRECISION AsBaCaFaGoh]
DOUBLE PRECISION Z4Z1+22.W 65AUSS
DQUBLE PRECISION PAL
PAIm3,141592623589793200
Z1=05URT(Zxa2=1,000)

IZ=2=21

wWelZne2

AMamM

AN=N

ARAMEANSC, 5

BaAM+D, 5

CxAney, O

FuGAUSS{AIB(CuW)

LEMEN

GHALFmPAL#DSJRT (L2} #F
IF(L.EB.0) RETURN

G«1.000

DQ 10 I=l.L

Al=]

Aw2,.000#AT=1.000
Bel2/ (2. 0L0xAT)

IFCl.GTN) B=1,000

GRARDEG

CONTINUE

Aw(=llel2raum
QHALF=GHA_FeAsG

QETURN

END

—_ 38 —_

SEGUENCE

pLTULZ4Q
PLTOL250
PLTC3260
PLTOLI2T0
PLTIGL12BD
FLTQ1290
PLTO1300
FLTO1310
FLTO1320

SESUENCE

£3F0GL00
PRFO0110
PQFO0120
PRFO0130
PRFOOL43
PRFOOL50
PRFODLED
PWFODLTE
FRFOOLE0
PRFODLFD
PUfO0200
PEFOD210
PaFOD220
PaFD0230
PQFOG260
PRFRO250
PRFOQ260
PRFO0270
PGFU028D
PRFCO2%0
FeF08300
PEFOO31:0
rRrag3Zo
PRFON330
PRFOI4D
PRFCO350
PgFQ0340
PuUFU03TQ
PAFQO3L0
FQFO03e0
POFOOLGE
PAFO0&10
PQFOQ420

PRFOQG3C

FRFGOS4D
PaFQQess
PRFOQ450
PRFUN&TE
PRFDD&4ED
PRF G040
FRFOC500
PRFOGSLO
PAFONS20
P&RFOO530
PEFQOS40
PUFRO550
PRFUDSEQ
PQFOQETD

SEWUENCE

PBFGO54D
PUFQO5%0
PYFOQ&QO
PQFONBL0
POFQO&2Q
PQFO0E30
POFODG4D
PGFO0650
PRFORSED
PEFI06?0
PEFONEBAD
RRFOQESQ
PQFOOTOD
PRFGOTLD
PQFOOTIO
PRFODTI0
PEFORTG0
PQFOATHO
PRFOQT&D
PRFQTTO
PAFQQTED
PEFOGTI0
PEFOQRLO
PQEFOQSL0
PRFODBZO
PGF0OS3I0
PIFO084E
PRFQOR30
PRFOD8LU

-,
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SOURCE PROGRAM
DOUBLE PRECISION FUNCTION GFCT(ZMaNGNR (NJD
DOUBLE PRECISION Z+Gs22vAT 1A (BeCaH
Gul.000
12=(2,0D0#Z)n82
L TABS (M)
J=i
IFCNR.GE (L, AND NR,GE.N} JuNR
IF (NS GE-L +ANDaNLGE,NR} aN
GFCT®1,000
IF(J.E®.J) RETURN
DO 10 =144
Alwl

IF{].LE.NR) Am],0DO/CA[422)
TFCLGTNRY A=]1,3D0

IFCT-LEsNY RuwAl

IFL1.GT.N) 3=3.000
He2,0D0%A]=1,0D0
IFCHLEAL.AND M, GT.0) CuD.5DO#N
IFCLALEsLAND .M, LT, 0 Cu=2,0D0/H
IFCL.GT. L) Cml,0D)

GO TO (142N

CONT [ NUE

waAeCei/o

Go TO 10

CONTINUE

GeASCRG#E

CONTINUE

GFCT=G

RETURN

END

SQURCE PROGRAM

DOUBLE PRECISION FUNCTION DEGAM(HJ)
GOUBLE PRECISION A]
GO TO (1224l
CONTINUE
DEGAMm=0,5772156649D0
IF(NJER.1) RETURN
KN~ L

DO 10 t=l.x

A=l

DEGAM=DEGAM«1, 000/ A1
CONTINUE

RETURN

CONTINLE

DEGAMa=3 36351002600
LFINCE.0) RETURN

D0 203 1®Lay

Alaj
DEGAMeDESAM+2.003/(2.0N0%A ] =1.0D0]
CONTENUE

RETURN

END

SQURCE PROGRAM

DOUBLE PRECISION FUNCTION PHALF (2 4M.N)
ITMPLICTT DOUBRLE PRECISION(A=H.0=2)
1FEL.GE.%,DOy GO TO 200
A=0,500=DFLOATIN)

820, 500+DFLOAT (M=N)
Cel,DOeDFLOAT (M)
£2w{l=1.001/(2+1.D7Y

AZ=DSHRT(L2)
DLlu(2/2.0040,5D0) ¢4 (24N=1)
D1=DS@RT (1)

D2ZwGMFCT(AZ yNaMy 1)
DI*GALUSS{A B+ 212}

PHALF=D1<Z4p3

RETURN

CONTINUE
PAT®%5,1415926535%397932p0
AZ=2.2080L0G(Z.00#2)
Z2=2,00%¢

Z22N=igneN
D1=DEGAM{M+N,2)
D2=DEGAM{N+1,41)
DA=DEGAM{1,.1)
SUMA=AZ=2,D0#D1+02+D3
AmGFCTCL v MM NG 1)
SUMA=A#5UMA

DG 10 NRwl,30

FLFLISLEY. P
BaGFCT (L v JAN+NRaNF ¢ 1)
DLITDEGAM(J42)
D2EDEGAMININR 1 1)
DI=DEGAMINRSL .1}
BeB#(AZ=2.,00%014D2+D3)
SUMARSUMA+E

TA=R/SUMA
IFCOARBSITAY (LT, 1,D=8) GO TO 11
CONT INUE

wWRITEL&6003) TA

FORMAT (1M +'PHALF DOES NOT CONVERGE'+2X.1PELQ.)
CONTINUE

SUMASSUMAZ 722N

SUMBaf, 00

IF(N.ES.0) GO TQ 50
SUMBRGFCT (2 M=NiN=1:042)
IF(NLEG.1) GO TO 50
NlwN=1

DG 20 NR=1.N1
Ju2#NR+M=N

KuhNeNR=1

Aswl, DO
IFCNR/Z%2,EQ,NRY A=1,00
AmASGECT (L4 J1KaNR2)
SUMBESUMB+A

CONTINUE

CONTINYE

A=l D0
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SEWUENCE

PRFO0OATR
POFOQBBD
PUFJ0BS%0
PRF 00900
FOFOO910
POFOQ920
PRF00930
PRFOOT4O
PAFGO9%0
PRF009£0
PRFOD9TOD
PQFOQ92Q
PAFQ0990
PAFO10Q0
PAFOIC1C
PeF01020
PGF03030
PRFOL0AD
PRFOLO50
PEFGLOSD
PRFD1070
POFO1080
PRFO10%0
PRFO1100
POFO1110
POFO1120
PgFO1130
ARFOL140
PEFO1150
PEFO1160

SEWMENCE

PaFG1170
PRFO1180
PEFQ1190
PRFD1200
PaRF01210
P§FD1220
PaFC1230
PaF01240
PRFO1230
PEFOI260Q
PaF01270
PRFG1280
FRFQ12%0
PEFO13CC
PEFOIIL0
FOFI1320
PRFO1330
PRFGLIGD
PAFQL350
PUFQ1340
FRF01370

SEWUENCE

P&F 1380
FRFO1370
PQFO1400
PeFDI410
PRFD5420
PGFO1430
PQFGLa4s
PAFRL45D
PGF3460
PUFO1470
PRFD1480
PRFO1690
PRF015C0
PEFOL51D
PRFO1520
PRFR1S3D
PRFDI5AD
PHFGLS5D
PAFUL560
POFQL5TY
I TELY]
FQF 01590
POFO1600
POFO1610
PaF01620
POFO1630
POFOLE40
PGFO1650
PRFO1660
PRFO1620
PEF01680
POFO1690
PaFD1700
PEFOLTLY
PRFO1720
PRFO1730
CRFOYT4]
PRFD1T50
PREC1TED
PEFO1T70
PRF01780
PRF 01790
PEFD1800
PEFP1810
PRFG1e20
PRFO1830
POFO1840
POFO1B50
PQFOLESD
PQFO1870
PEFO1880
PEFO1850
PaF01500
PRFD1510
PEF01920
PEFO1930
PGFO1440
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1SN §T=NO SOURCE PROGRAM ( PHALF 3
i 56 IF N/ 242 NE N} Amel, DU
i 57 SUMB=AS 22 2NeSUMB
b1 ] AavDSGRT(Z#e2=1,000/1
59 AmBReM/DSERTCIRY
40 PHALFuA® {SUMA+SUMB) 7PA[
&1 RETURN
b2 END
ISN  ST=NC SOURCE PROGRAM
1 DOUBLE PHECISION FUNCT[ON GMFCTCZ WNuLaa)
F] IMPLIC]IT DOUBLE PRECISION(A=HO-2}
3 A=1.00
IS KK=N=L
% GO TO (1004200%:J
[ LI L) FRERRRENE
€ JEL P IRHL GAMMACNSL+L/2) /L IGAMMA{N=L+1 /)
< J=2 1 GAMMACN-L#1/22/SGRT(PAL)
C FeRIAREERS L] * *
[ 100 CONTINUE
T w2/ 00
a GMFCT=A
9 1F(KK,LT.0) 60 TO 101
10 IFCL.E@.0) RETURN
11 Kimg#(N-L)+1
12 KZw2¥(N*L) =]
13 11=0
1% DO 10 I=K1.K2:2
15 Alw]
16 1l=[I+1
17 AlT=lt
18 1FE1T,GT.L) AllmZi=1,D0
19 ArAnAl®2L/AL]
20 10 CONTNYE
21 GMFCTad
F¥] RETURN
C
23 101 CONTINUE
24 Kle2®(L=N)=1
25 x2u2e (Nt )m]
26 11=0
27 D0 11 [31iKk2:2
24 Afw]
29 Ti=il*1
0 All=]
31 TF{ILE.%)} Al=hlws?
32 IFCIT.GTLY AlTwZL=1.D0
33 a=Anh el /A]T
34 11 CONTINUE
35 17 (KK/2#2=KK ,NE,0) Am=d
38 GMFCTRA
37 RETURAN
é <
! 38 200 CUNTIALE
! 3% 1F (KK, EQ.0) SO TG 21
| 40 KO=KK
: 41 TEAKK,LT.0) KRw=KK
42 0O 26 I=14KK
L% Alw2al=]
an AmANA|F2,00
45 20 CONTINUE
4b IFCKO,LT.0,AND KDF2#2=K0+EQ.0) A=1.DOsA
'y TFCRO. LT, 0, AND KD/ 242=KO.NE.0) A==1,D0/A
i 48 21 CONTINUE
i 49 GMFCTmA
50 HETURN
} 51 END
i
i
i
[SN  ST=nO SQURCE FROGRAM
1 QOUBLE PRECISION FUNCTION GAUSS(A»BCL2
: 2z IMPLICTT UQUBLE PRECISIQNCA=HO=2)
3 AQ=1.00 :
4 SuMwaAD
] DG 10 N=lsyl0t
5 D=QFLOAT(N)
? VAmA+D=i,D0
L] VBuB+D=1.00
9 YCmDR¢C+0=1,D0)
10 AlwAQaVASVBRI/VC
11 SLM=SUM+ AL
12 T=AL/SUM
13 1F(DABS[T) LT 1.D"8) GO TO 25
14 AQwAl
1% 10 CONTINUE
16 wi|TE(616000) T
17 £000 FORMAT(1H ,'GAUSS DOES NOT CONVERGE' 12X 1PE1C,3)
18 25 CONTINUE
. 19 GAUSSaSUM
! 20 RETURN
21 END

_— 4() _

SERUENCE

PRFOL1950
PRFQ194D
FQFO19TC
PAFOL980
POFC19%0
PGF Q2000
PRFE2C10

SEWVENCE

PRFOZ020
POF02030
PEFU2040
PEFOZ050
POF 02060
PEFL2070
PUF 02040
FaF020%0
PQF02100
POFO2110
PAFOZ1:0
PRFO2130
PSFG2140
PaF0Z150
PRFOZLEC
FEFO21TO
23F02180
PEFO2190
PRFO2200
PUFO2210
PaFQ2220
PRF02730
PGFO2240
PRFO2250
PGFD2260
BGFO2270
POFO2280
PaF02240
F@F02300
PGFO2310
PRFO23320
PEFOZ330
PRFO2 340
PAFU2350
FUFCZ3IH0
PeFOZITO
PGF0Z360
PRFOZ3Y0
PEFO24a00
PaFO2410
PEFL2420
PEF02430
PGF 02440
PEFO24 50
PEFO2460
PEFR2470
PRFO248B0
P&EFO2490
PEFO2300
PEFO2510
PEFO2520
PEFO2530
PGFO2%e0
POFOZ550
PLFO25E0
PGFOZ570
PEFD2560

SEQUENCE

PEF02590
PEFO2600
PEF02610
PGFO2620
PaFdze30
PGFO2640
PaF 02650
FRF02660
PRFD26TO
PAFOZ6R0
PRF 02690
PRFO2700
PGFO2710
PaF02720
PeFO2730
PRFO2140
PEFQ2750
PEFU2T6G
PaFZTID
P&F 02780
pgF02790




