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ABSTRACT

This report presents an updated vers ion of an earlier simplified mode

conversion program for VLF/LF propagation in the earth-ionosphere waveguide .

The new program includes the provision for calculating at an arbitrary heig ht

wi thin the guide all three electri c field components generated by an electri c

dipole of arbitrary orientation and height within the guide . The program is

designed for treating air to air , ground to air or air to ground VLF/LF

problems involving a waveguide channel wh i ch is hori zontally inhomogeneous

alon g the direction of propagati on.
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I. Introduction

This report is a continuation of a series (references 1 , 2 and 3) which

describes computer programs developed for calculating VLF/LF field strengths in

the earth-ionosphere waveguide when allowance must be made for horizontal

inhomogeneity in the di rection of propagation . Thus these programs are

particularly relevant to the problem of propagating across the terminator as well

as to the problem of propagating in an artifically disturbed environment. As

in the previous works , the present program is based upon a slab model , assum es

waveguide invari ance in the di rection normal to the great circle path between

transmi tter and receiver and neglects reflections resulting from inhomogeneity

along the direction of propagation . The field calculati ons , principally

throu gh wavegu i de modal constant inputs , do allow for vertical inhomogeneity

as well as anisotropy of the ionosphere . In the previous works, field strength

calculati ons or mode sums are generated for the vertical electri c field , E
~
,

at the ground produced by a ground based vertical dipole. The present program

diffe rs from that of reference 3 only to the extent that the present program

can be used to calculate all electric field components E
~
, E
~ 

an d E~ for any

receiver height within the guide (x—z is the plane of propagation). Further-

more, the field strength calculations can be made for electric dipole exciters

of arbitrary orientation located at any hei ght within the guide . Thus air to

air , ground to air or air to ground VLF/LF propagation problems involving a

horizontall y inhomogeneous waveguide channel may be treated using the present

program.

In addition to familiari ty wi th the simplifi ed mode conversi on model

conce pts documented i n re ferences 2 and 3, familiarity is assumed with reference

4 whi ch descr ibes a For tran I V program for obta i n ing mode cons tan ts as well as

excitati on factors for electri c dipoles of arbitrary orientation located at

2
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any height wi thin the earth ionosphere waveguide . Crucial inputs from the

latter program are the ground eigenangles , four independent quantities from

which a tensor array of nine excitation factors rel ating to end-on , broadside

• or vertical di pole excitation of E
~
, E
~ 

and Ey may be determined , and a polari-

zation factor which introduces the proper amount of TE wave into the modal
• height gains . These quantities for each mode and slab serve as i nput for the

present program.

Principal outputs of the present program are mode conversi on coefficients

(in a generalized sense) and mode sum plots as a function of distance from

the transmi tter for the three electric field components for four orientations

of the electric dipole exciter. The transmi tter and receiver must be within

the earth curvature domi~,ated portion of the guide but otherwise their alti tude

is arbitrary . Since the mod nversion coefficients are independent of the

location of the horizontal inhomogeneity relati ve to the transmi tter,

provision is made for moving the inhomogenei ty in increments and plotting mode

sums for the incremented distances (this opti on is useful only if the ground

conductivity and geomagnetic orientation may be regarded as constant over the path).

In section II the mode conversion model is reviewed and relevant formulas

suninari zed. A description of the program is given in secti on III and results

presented in section IV . The appendix contains a program listing.

3 
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I I .  Suninary of Equations

Inputs to the present program for each slab and mode are the ground

eigenangles , the Ii
’s defi ned below and the polariz ation ratio f also

defined below . The Ti’s are readi ly obtainable from the wavegu i de program

documented in reference 4 as are the eigenangles and polarization ratio. These
quanti ties are

— 
5

Il2 ( 1+ ~~~~~
2 (~~~~~R~~.R~ ) 

(1)— 
F’(e~) ,~~,, o~

5
1’~~( i - ~-~~~~~~f ’ ( t —  ~~~~~ (2)

~ Dr 
~~~~ j  ~~~~ ~~~

~~~~~~~~~~~~~~ (3)

T~’= 
£R %I (4)

— — 

(~ ~~~~~~~~~~~~~~ = 
( - ~~~),R~~~

’11
( ,k11)(~-~R,~fl.~)

S is the sine of the eigenartgle and F’ (on) the derivative of the mode equation

evalua ted at the eigenan gle , 
~~ 

The R and ~‘s re presen t, respectively, ele-

ments of the reflection matri x looking into the ionosphere and towards the

ground from ground level . Consistent wi th the usual notation , the first sub-

script refers to the polarization of the incident wave and the second subscript

refers to the polarizati on of the reflected wave . Equation (5) gives

4
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the ratio of e~ to h~ at the ground. The function f is also called FØFR in this

program. The Dii 
‘s are functions defined below which are negated in the present

program by defining

~~~~DI~T, ~ 
2~= D22 T2 , ~~~~ 

(6)

In terms of the preceding quantities the excitation tensor elements are

~~~ I I D  Co,e~po w KIVr— ~* ~~ E~
2 5  VERTICRI.

x =  ( (X ~~) 
(7)

—~~ T~S/f -?~T~/4 I~~~OA DSI PL

The columns relate to excitation of the electri c field components E
~
, E

~ 
and

Ey and the rows apply to excitation by a vertical dipole , a hori zontal dipole

end—on and a horizontal dipole broadside. Recall the geometry of the situa-

tion is such that z is taken positive into the ionosphere , that posi tive x is

the direction of propagation and that y is normal to the plane of propagation.

The excitat i on factors must be supplemented with definiti ons of the

hei ght gains. These along with the definitions of the D~~’s are

•I.tL) = eXp(z./a) (F1~~’t’~ ~~~~~)/(c~ ~~~~ F1~i11(~t1~) 
(8)

(9)

• 4 (z~) ..,.. ~~~~~~~~~~~~~~~ ~~~~~~ ( 1 0)

0~, = ~~~~~~~~~~~~~~~ 
( 1 1 )

D1~~~ 
( ~~~C~’(.~) ~~~~~~~~~~~~~~~~~ (12)
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~~ 
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(
~~~~~~ 

~~~~~~~~~~~~~~~ (16)

~I~IO) 
- ( k ) ~

3
~~~ - (17)

(2 k)~
’3(C~~ 2~~/ a)  

(18)

HM) ~
(
~)+ ~(k)~~~ ) j

~~ 
I , L (19)

y~
1 t # 2 z / a  (20)

= — 

(21)

C = cosine of the ground eigenangle

k = the free space wavenumber

= dielectric constant of the ground6



- ~~~~~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ —_--. 7___
~
_
~=~~

_

a = the ground conductivity

w = the circular radio frequency

a = the earth ’s radius

The functi ons h1 and h2 are modified Hankel functions of order 1/3 (which

are linearly related to Airy functions) as defined by the Computation Laboratory

at Cambridge , Massachusetts (reference 5) and the primes on these quantities

denote derivatives wi th respect to the argument. Equation (20) is the

modified refractive index wh i ch is chosen to be unity at the ground. The

subscript , o, which appears on n2 in equations (14) and 15) signifies that

Eq (20) is to be evaluated for z = 0. Similarly the subscript o which appears

on q in Eq (8) and Eqs. (10) through (17) signify that Eq. (18) is to be

evaluated for z = 0. It should be pointed out that f1 (apart from a sine of

the elgenangle) is the height gain for the vertical electric field E
~
, f2 the

height gain for the hori zontal electri c field component Ex~ 
and f3 for the

electri c field component E~ which is normal to the plane of propagation.

Unlike the eigenangles , the I~~s and the polarization ratio , the height gains

are generated in the present program.

The final quantities required for the mode sum evaluations are the

generalized mode conversion coefficients A
~k 

which are also calculated in the

present program. Details of their calcu l ation are described in references 2

and 3 and we will remark here only that the quanti ties relate to the ampl i tude

of the ~th mode in slab p generated by virtue of a unit amplitude wave

incident in the transmi tter region (slab NTR in the present program - see

Fig. l). 4

14 T R
p.,’ P . i — j  I I

XMTR *
Fig. 1 MODE CONVERSION MODEL7



I
In terms of the excitation factors, height gains and generalized mode

conversion coefficients the electri c field components E~~ in the ~
th slab may

be wri tten as fol lows

Q NT R  NIR NT~~ NiR
~~~N R _

qz. .(A 1~~ 1~ Zr) coS7+)
~t,.~ç (22)

N1~~wr~ ..~k (s k — i) x
4-A 32

NT~~ r4 rR
E~

’ — z (x~ c~L~ cos (23)

4-

~ e
(
~~~

x
~~t # ~~~~~~~~~~~~

The receiver altitude is Z
R 

and the transmi tter altitude ZT. The final sub-

scri pt on the A ’s and f’s denotesmode indices whereas the index 2. takes on

the values 1 , 2 and 3. Consistent with the previous definition 2. = 1 -
~ 
E
~
,

2. = 2 -
~ E~ and ~ = 3 ÷ E~,. The constant Q is

Q = O.O3248k/J~~
wi th the free space wavenumber , k , in inverse km and F the frequency in kHz.

The symbol S~ represents the Kronecker delta. That is

= 1  i = j
S..1 ,] = 0  i~~j

The angles y and c~ determi ne the orientation of the electri c dipole source

relati ve to the x, y, z coordinate system as shown in Fig. 2

8
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Fig. 2. Dipole Orientation

Two distinct opti ons are avai l able wi th the present program. One is for

field calculations (amplitude and phase) as a function of range for a fixed

location of the horizontal inhomoqeneity . The second allow s for field

calculati ons at two distinct receiving points along the same great circle

path as a functi on of position of the hori zontal inhomogeneity (this option

is useful only if the ground conductivity and the geomagnetic parameters are

invariant over the path). Amplitude is expressed in dB above a microvolt

per meter for a one kilowatt radiator and phase in degrees relative to free

space. Both of these quantities are printed outputs of the program. Amplitude

plots may also be requested.

9
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III. Descripti on of Program F
A. General Coments

To handle horizontal inhomogeneities , the ionosphere is divided into a

• series of vertica l slabs , as described in section Il. These slabs are labeled

1 , 2, . . , M as shown i n Fi g. 1 and the boundaries between the slabs have

coordinates X1, X2, . . . , X~~1. For each slab and for each mode the

ground eiqenang le , the Ti
’s defined by Eqs. (1) through (4) and the function f

(called FØFR) defined by Eq. (5) must be provided.

B. Descripti on of Input

All input to the mode conversion program is gi ven in a data deck on the

standard input unit. A listing of sample input , showing the data deck setup is

gi ven on pages 17 through 19.

There are two parts to the input. The first part is read in by means of

a Fortran IV NAMELIST input format. The first card of each set of input must

contain a blank in column 1 and &DAT’JM in columns 2- 7. This is followed

by at least one blank and then data items separated by comas. The data items

have the following forms: (all cards must have a blank in column 1)

var i ab le name cons tan t,

or

arra y name = set of cons tants , (all separated by comas), where

success ive occurrences of the same cons tan t can be represen ted by k* cons tan t;

for examp le , in the samp le input , sigma = 9*4.64 means that the conductivity

for all nine slabs is 4.64 mhos/m.

The fol low ing var i ab les and arra ys may be spec ifi ed in the NAMELIST

input:

FREQ - frequency in kHz.

SIGMA - ground conductivity in mhos per metre . Note that a ground

10
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conductivity for each slab is required and that SIGMA is dimensioned for 25.

EPSLØN - permittivity of ground in Farads per metre. Note that a ground

permi ttivity for each slab is required and that EPSLØN is dimensioned for 25.

RHØMA X - maximum hori zontal distance in km at which field strengths are

desi red.

RHØMIN - minimum horizontal distance in km at which field strengths

are desired.

DELRHØ - horizontal increment in km for which successive field strengths

are computed.

I DP L~T - literal constant up to 40 characters which is printed on plots

produced. For exampl e , in the NAFIELIST input data, place the card IOPLØT =

‘F IELD STRENGTH PL ØT ’. If IDPLØT is set to zero or if IDPLØT is omitted from

input no pl ots are produced.

IIRSLAB - Number of slabs in the model.

NRMØDE - Number of modes to be handled in the program.

NTMA X - Number of times the transmitter - terminator separation is in-

cremented.

DELTAX - Distance in km by wh i ch transmitter - terminator separation is in-
cremented.

XVAL - Horizontal position in km of boundaries between adiacent slabs.

Note that XVAL can be negati ve and that it is dimensioned for 25.

IFIRST — Is set to 1 in the first set of NAMELIST input. If more than

one set of input is used set IFIRST = 0 in the second set.

LAST - Is set to 1 in the last set of NAMELIST input. If the user has

requested plots this causes the end of file to be wri tten on the plot tape.

IPLTOP - Plotting option flag. If IPLTØP = 1 two plots (field amplitude

In dB above a Mv/rn for 1 kw radiated power versus transmi tter - terminator

11
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distance for two receiver positions ) are produced for each set of input. If

I PLTØ P = 2 , PITMA X plots (field amplitude in dB above a Mv/rn for 1 kw versus

distance from transmi tter) are produced for each set of input.

XMIN - minimum val ue of X on plot.

XINC — increment of X scale in km/inch .

YFIIN - minimum value of y on plot .

VINC - increment of y scale in dB/inch .

SIZEX - size of X axi s in inches.

SIZEY — size of y axis in inches.

GAMFIA - dipole orientati on angle relative to z axis (see Fig. 2). Note

that GAMMA is dimensioned for 4.

PF~I - dipole orientation angle rel ati ve to X axis (see Fig. 2). Ilote

that PHI is dimensioned for 4.

NRP - number of GAMFIA—PHI pairs up to 4.

ZT - transmitter altitude in km.

ZR - receiver alti tude in km.

INTFLG - Printing option flag. INTFLG must be set to 1 if printout of

height gain integrals is required . See reference 2 for an output of height

gain.

IPRNTA - Printing option flag. IPRNTA must be set for 1 if printout of

generalized mode conversion coefficients is requi red.

The end of the F4AMELIST inpu t is signaled by &END.

The second part of the input follows the NAMELIST input. Three cards per

mode are required. The first contains the eigenangle at the ground and 11 and

T2 (see Eqs. 1 and 2). The second contains the ei genangles at the ground

(dupl i cate Input) and T3 and 14 (see Eqs. 3 and 4). The third card contains

f (see Eq. 5) and TOPHT. The la tter i n th i s progr am i s a real var i able and

12
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represents the height above ground in km above which height gains are dis-

carded. TOPHT is dimensioned for 25. There must be 3*NRMODE cards for each

slab. The 3*NRMgDE cards for slab 2 follow those for slab one and so on up

to slab number NRSLAB . Although ordering of modes is not critical , we have

followed the practice of ordering them according to their real parts. (The

mode with the largest real part is called mode 1).

C. Description of Output

The sample output shown on pages 20 through 42 begins wi th an abbreviated

listing of the NAMELIST input vari ables. This is followed by a printout of

THETA, T1’s and FØFR for all slabs and modes . THETA is the eigenang le at the

ground , the T1
’s are the complex quantities gi ven by Eqs. (1) through (4) and

FØFR is the complex quanti ty f defined by Eq. (5).

The principal output of the mode conversion program begins on page 21

where the total mode conversion coefficients defined by Eq. (24) of reference

2 are printed for each slab (we remark that they are mode conversion coefficients

in the generalized sense that the modes are not an orthogonal set). The

tabulation represents the conversion from k to i and appears as printout

because IPRNTA was set to 1 in the input . On the other hand heig ht gain

integrals have been suppressed in the output because INTFLG was not set equal

to 1 in the input. Since IPLTØP was set equal to 2 the sample output shows

mode sums for the three electri c field components E
~
, E
~ 

and Ey as a function

of transmi tter-receiver distance ranging from RHOMIN to RHØMA X at DELRHØ i ntervals.

The mode sums are listed in dB/uv/m for a one kilowatt radiator and the phases

in degrees relative to free space. Because NRP = 4 in the input , there are

four GAMMA-PHI pairs (i.e. four antenna orientati ons) for which the mode sums

are computed. Shown on pages 45 , 46 and 47 in section IV are reductions

of the plots generated by the mode conversion program for this case along wi th

13 
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WKB results . The mode convers i on resu lt s and WKB resul ts are shown together

for program check purposes as discussed in section IV.

D. Program Layout

This subsection describes the basic features of the mode conversion

program listed in the appendix.

Reading and printing of input quantities occurs in MAIN as does calculation

of constant factors. These quantities are assigned to common areas MCINPT or

MCSTOR. MAIN calls HTINTL and HTGAIN for 2ach slab MM.

SUBROUT I N E  HTI NT L ( CAP I , NORM , I F L G , M, INTFL G )

HTINTL calculates the height integrals defined by Eq. (4) in reference 3.

NORM is an array of 25 by 5 by 5 which contains all combinati ons of modal

integrals for the slab M. Also CAPI is an array of 25 by 5 by 5 which con—

tains all combinations of modal hei ght gain integrals for the slab M and the

previous slab M+l. IFLG is a contro l flag set to zero in MAIN if the slab M

equals NRSLPIB. It is set to 1 if M is not equal to NRSLAB . INTFLG is a

printing option flag. It must be set to 1 if printout of NORM and CAPI is

desired. NØRM and CAPI are assigned to the common area CAP in PlAIN where they

are called TNORM and CAPI. HTINTL calls MDHNKL

SUBROUTINE MDHN KL (Z , Hi , H2, H1PRME , H2PRME )

MDHNKL ca l cula tes for ar gument Z two i ndepen dent so lutions ( H l an d H2) and

thei r derivatives (H1PRME and H2PRME) of Stokes ’ equation by methods described

in reference 5. MAIN next calls HTGAIN.

SUBRO UT I N E  HTGAIN ( Z)

Z is dimensioned for 2. Z(l) is set equal to the transmitter height ZT

and Z(2) is set equal to the receiver height. The height gain functions

f2 and f 3 defined by Eqs. (8), (9) and (10) respecti vely are computed for the

14
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transmitter and receive r hei ghts. These are made available to MCFLD and MCFLD2

through COMMON/HTGN/.

[lAIN next calls MCSTEP for slabs equal to NTR (transmitter slab), NTR-l ,

., 1 with allowance for changes in !ITR consistent with the input data.

SUBRO U TINE MCSTEP (M )

MCSTEP calls for CLINEQ and provides as its output the mode conversi on

coefficients for the slabs NTR , NTR- 1 , . . . , 1 for all values of NIR con-

sistent with the input data. The mode convers i on coefficients defi ned by

Eq. (24) of reference 2 are printed out under the “A = TOTAL CONVERSION CO-

EFFICIENTS” label .

SUBROUTINE CLINEQ (A , B, X , N , N O IM , IFLAG , ER R )

CLINEQ computes the soluti on of simultaneous linear equations with

complex coefficients . That is it solves the matrix equation

A * X = B

for the vector X of length N , given the matrix A of size N by N and the vector

B of length N by Crout’s L’-U decompositi on (reference 6). The A is destroyed

by CLINEQ , NDIM is an i nteger variable which must be greater than or equal to

N. IFLAG is an integer vari able normally set to zero. Setting IFLAG = 1

bypasses the L-U decomposi tion of A when solutions are required for different

B’s. ERR is a real variable computed by CLINEQ which indi cates the relative

errors in the computed soluti on vector X.

SUBROUTINE MCFL D

• MCFLD called from MAIN if IPLT~P = 1 computes the field components E~
defined by Eqs. (22) and (23) for transmitter height ZT and receiver height ZR

for as many as four (GAMMA , PHI) pairs . GAMMA and PHI describe the orientation

of the electri c dipole source. Calculations are made for ranges RHOMJN and

RHØMAX for distances between the transmi tter and the start of the horizontal —

15 
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inhomogeneity rang ing between XVAL (NRSLAB-l) and NTMAX*DELTAX +XVAL(NRSLAB-l)

at intervals of DELTAX using Eqs. (22) and (23). Field ampl i tude outputs are

in dB above a Mv per metre for 1 kw radiated power an d phase an gles are in
degrees relative to free space phase.

SUBROUTINE MCFLD2

MCFLD2 called from MAIN if IPLT~P = 2 computes the field components E~
defined by Eqs. (22) and (23) for transmitter height ZT and receiver hei ght ZR

for as many as four (GAMMA , PHI) pairs . Calculati ons are made for transmitter—

receive r distances ranging from RHØMIN to RHØMA X at DELRHO intervals using

Eqs. (22) and (23) for a fixed horizontal inhomogenei ty. Field amplitude

outputs are dB above a uV per metre for 1 kw radiated power and phase angles

are in degrees relati ve to free space phase.

SUBROUTINE ICPLTS

MCPLTS generates six plots (three field component amplitudes in dB above a

UV per metre for 1 kw radi ated power versus distance between transmi tter and

start of the horizontal inhomogeneity for two receiver ranges). As many as

four ( GAMMA , PHI) pairs are possible so that each plot can contain as many as

four curves.

SUBROUTINE MCPLT2

MCPLT2 generates three plots (three field component ampl i tudes in dB above

a M V per metre for 1 kw radiated power versus transm itter rece i ver di stance

for a single l ocation of the horizontal inhomogeneity). As many as four (GAMMA,

PHI) pairs are possible so that each plot can contain as many as four curves.

SUBRO UTINE MAGANG (A RG , MAG , ANGLE )

MAGANG converts complex number ARG to polar form wi th ANGLE in degrees.

16 
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SAMPLE INPUT
&DATUM
IDPL0T~~’~~PR IME = iC TO HPM IM E = 71
F RE 0=2 1. 7 94
RHOM IN=25 .,RHOMAX=5 3J0. ,DELRi-I O= 25 .,OELTAX= 0.,N1 MA x= 1 ,
NR SL .AB= 9, NRMODE = 5 ,
SI;MA = 9*4 .64, EPSL ON = 9*.71720L4E—3 9,
X V A I= L O 2 5 . , 8 3 7. 5 , 7[ 2 . 5 ,5 8 ? . 5 , 4o 2 . ) ,3 3 1 . , , 2 L 2 . 5 ,2 5 . , Q . ,
GA M MA X O .  ,90. ,90. ,4~~. ,PI41=O. ,0. ,90. ,45. ,NRP=4,11z5.,ZR 10.,
XML N O  • ,* LNC*500 .,  Y?I IN =—80 . ,Y INC=20 . ,  S IZE  X= IO . ,  S IZEY =B .
I P R N TA = 1 ,  I P L T Q P = 2 ,  L F I R S T I,
IAST= 1,
& END

1 89.43090 -3.45987 4.32973430D—O ,~—2 .119?oo3bD—O 2—1 .414O4521D— 14—2 .468472dbD—L4
2 89.43093 —3.45987 2 .175780870-08 1.8931,1640—08 1.310387010—31 7.290033340—01
89. 43090 —3.45987 4.612300—02 1.77108 -o.5471L8400—07 1 .16015319D—Oo 71.00

1 87.19352 —1. 77741 4.825151780—05—1 .842023180—35—0.046535120—1t—2 .407738400— [1
2 87.19352 -1 .77741 —4.2 63745283— 08— .21264,140—08 1.365817340—31 7.285013oLD—3I
87.19352 — 1 .77741 [.095580—04 2.77387 — s .11~ 88203D—0 4 —1 .2373~ 211D— )3 71.00

1 82.32644 —1 .03413 1.511146650-03-3.75244103D—02 2 .822266770—14—3.372784000—13
2 82.32644 —1 .03413 ?.5968397 L)—08 1.008389410—07 [.54794 7470—01 7.232262650—01
82.32044 — 1 .03410 7.838110—02 [.60618 —2.761173930—06 2.135698020—06 71.00

1 79.02547 —1 .34370 1 .178608510— 04-L .05381 *7D—05—3 .206061990— 10— 9.127339090— 11
2 79.02547 —1 .34370 —1.2511 40150— 07—1.967257580— 07 1.740201820—01 7.210867130—01
79.02547 — 1.34370 2 .42410D—04 •34333 —9.050252580—04 —1.74997603D—03 71.00

1 75.47092 —1.3 5774 L .582716243—03—3.386369990—0Z 2.468936600—13-3. 541508280—12
2 75.4709~ — 1 .35774 2.225130400—07 3.343143850—07 2.056807710—31 7.180996150—01
75.47092 — 1 .35774 6.751710— 02 1.60522 —9 .536959350—06 7.017218820—36 p71.00

1 89.42754 —3.44563 4 . 3 4 2 3 8 3 3 1 0— 0 3 — 2 .  13171 i8 00— 02—L. 332 274o 10—14—2 .4 038 51250—14
2 89.42754 —3.44563 ~.11904692D-0B 1.866359470—08 1.330342780—31 7.380511940—0 1
89.42754 —3 .445o3 ~i..63765D—02 1.77055 —o.’.o0777220—07 1.125667470—06 70.88

1 81.16147 — 1 .76119 4.69554.3950-0S—1.732591240-05—b.103696770—11—2.42S655940—j1
2 87.16141 — 1 .1611 9 —4 .162374890—0d—s .14515 ,64D—08 1.385277180—01 7.376607840—01
87.16147 — 1.76119 1.OoIolU— 04 2.78506 —4 .~~4343247D—04 —1 .252345120—03 70.88

1 82.29943 —1.03634 L .501040260—03-3.759237900—02 3.11800874D—14—3 .30051333D—13
2 82.29943 -1.03634 7.43304~ó90-0d L .0542 5~470—07 1.551452550-01 7.333350670—01
82.29943 —1.03 034 7.851200—02 1.60581 —2.741160080—06 2.085929880—06 70.88

1 78.99378 —1.34503 1.14919035D—04—9.22324 ,02D—06—3 .28887138D—10— 9.769304600—11
2 78.99378 -[.34503 -1.22219941D-07-1.9406o081D-07 1.77326 1630—)1 7.30777892 0—01
78.99318 —1 .34503 2.361150-04 3.05240 — 9.22110L710—04 —L.7o2719940-33 10.88

1 75.43374 — 1.3~ 379 L.603185330— 03—3.392035o50— 02 2.866709410— 13—3.465199720—12
2 7,.43374 —1.3 6379 2.109 76250—01 3.299438840—07 2.070356460—0 1 7.283,93410—01
75.43374 —1.36379 6.7oL53U— 02 L .oOSob — 9.40371L090—Oo 6.8405388 70—06 70.88

1 89.42413 -3.43135 4 .355064960-03-2.143658070—32-1.25650075D—14—2 .339916500—14
2 89.42413 —3 . 3135 1.003839250—08 1.842186470—08 i.351600370 -J1 7.470059570—01
89.42413 —3 .43135 4.663000—02 1.77003 —0.374594360—07 1.392271o7D—36 70.75

1 87.12937 —1.7~ 5’.1 4.507999340-05-1 .b29393290—O5— 6.16113691D—11—2 .443743370—L1
2 87.12937 —1 .74541 -4.0635b1990—0a—5 .078578300—08 1 .406111950— 01 7.467098770—31
87.12937 —1.74541 i .O2ab ID— 04 2.79597 —4.374240600—04 —1.267804030—33 70.75

1 82.27203 —1.03933 1.5 13904290—03—3.7637 84720—02 3.388119150—14—3 .230285940—13
2 62.27200 —1 .03930 7.259834420—08 1.04135oo30-07 L.51i2895 70—O1 7.427766200—01
82.27200 —1.03930 7.859790-02 1.60608 -2.884848640—06 2.036862~ ZD— 06 70.75

1 78.96098 — [.34548 L.j20422b7D— 04 7.69368o493—Q0—3.31~ 48544D—jO—9 .847235o8D L1
2 78.96096 -1.34548 —1 .[93065250—07—1 .91~~~58280—01 1.181470910—01 7.403314440—01
78.96096 —1 .34548 2.2995b0-04 3.0o387 -9.429222540—04 —1 .775404610—03 70.75

1 75.39448 —1.36988 1.623007820—03-3.398030050—02 3.23724829D—13—3 .391881290—12
2 75.39648 —1.36988 2 .115508380—07 3.259508550—07 2.095727700—0 1 7.384806790—01
75.39648 —1.36988 6.771390—02 1.60608 —9.273700980—Ob 6.a68796000—06 70.75

1 89.42067 —3 .41703 4.36780159D-0.~—2.155597O4D-0Z—1.18448522D—L4—2 .27b77493D—14
2 89.42067 —3.41703 2.010105360-08 1.818573540—08 1.374169710—01 7.,,8491620—01
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89. 42007 —3.41703 4.688340-02 1.76951 —6 .488805040—07 1.059932750—06 70.63
1 87.09728 —1 .73005 4 .44L75L000— 0 — 1 .5291 73710— 05—b .21990025D-11—2 .462706130— t1
2 81.09728 —1.7 3005 —3 .96646577U-08—5.0Ib87~020—08 [.431122280—01 1.548702210—01
87.09128 — 1 .13005 9.962600—05 2.80697 —4. 3725518D—04 —1 .284653220—33 70.63

1 82.24464 —1.342 49 1.5277547 00-03-3.766158320—02 3.64606545D-14—3 .159154480—13
2 82.24464 —1 .042 49 7.0872869 70—08 1.019288490-01 1.596239940—01 7.512971580—01
82.24464 —1 .04249 7.869270-02 1.60630 —2.650520210—06 1.981981400—06 70.63

1 78.92935 -1.34o75 L.091964290—04-6.538902380—06—3 .3367404[D—[0—9.890797890—L1
2 78.92935 —1.3467 -L.165503390—OT— 1.893994420— 07 1.817086530—31 7.498799760—01
78.92935 —1 .34675 2.239450—04 3.07259 —9.601867100—04 —1.78920 1690—03 10.63

1 75.35909 — 1.37587 1.643696850—03—3.403994490—02 3.5382 1 787D—L3—3 .314067460—12
2 75.35909 — 1 .37587 2 .063571590—07 3.216790430—07 2 .114919050-0 1 1.483378540—01
75 .35909 — 1.375 8 7 o.78L17D-02 1.60650 -9.13601o300—06 6.503359530—06 70.63

1 89.41116 —3.40268 4.380694820— 03—2.16753 ,030—02—L .116011410—14—2 .214597130—14
2 69.41716 —3.40266 1.957808150-08 1.1952321bD—08 1.398035580—0 1 7.64584657D—Q1
99.41716 —3 .40266 4.713660—02 1.76901 —6 .203482710—07 1.02861 7130—06 70.50

1 81. 06508 — 1 .71514 4 .318689660-05—1.43578363D—05—6.271 947520— 11—2.481362163—11
2 87.06508 -1 .71514 -3.872261380—08—4.952447840—08 1.454045030—0 1 7.636470610—01
87.06508 — 1 .71514 9.651200-05 2.81 756 —4.640870340—04 —1.301037210—03 70.50

1 82.21715 —1.04553 1.54061 8d7D— 03—3 .7733158T3D—02 3.881863180— 14—3 .09093771D—13
2 82 .21116 -1.04550 6.922065980-08 1.016849470—07 1.618444330—01 7.604610030—01
82.21716 —1.0455 3 7.877860—02 1.60*62 —2.6i5582500—06 1.941270720—06 70.50

1 78.89694 -1.34785 1.004363180—04—5.3158159 0—06— 3. 360740090—10—9 .952781380—11
2 78.8969’. —1.34185 -1.138402000-01—L .867037420—07 1.839210800—31 7.591826930—01
78.89694 —1 .34785 2.181140-04 3.08246 —9.795093260—04 —E .80305609D—03 73.50

1 15.3208? —1.38 223 L.666511590 03—3.410825100 02 3.838977980—13—3.245080470—12
2 75.32087 —1.38223 2.016140360—07 3.181331180—07 2 .134297380—01 7.571159030—01
75.32087 —1 .38223 6.192630—02 1.60698 —9.016843580—06 6.351563150—06 10.50

1 89.41454 —3 .39001 4.387896043-03—2.176591060—02—1.046814670—14—2 .141844920—14
2 89.41454 —3.3900 1 1.902140900—38 1.772999180-08 1.438232190—01 7.713267040—01
89.41454 —3.39001 4 .7327uD-02 1.76852 —6.134690450—07 9.915804700-37 70.38

1 87.03294 —1 .70078 4.201186820—05— [.341657930—05—6.338101980—11—2 .500689950—11
2 81.03294 —1.10078 -3.781787040—08—4.894907260—08 1.482274110—31 7.715752830—01
87.03294 —1.7007 8 9.355630—05 2 .82811 —4.773041770—04 —1 .318236260—03 70.38

1 82.18966 —1.04853 1.553679980—03—3.77790849 0—02 4.100640860—14—3.023741450—13
2 82.1896* -1.048 53 6.760595900—08 L.00462b000—07 1.642001810—01 7.69519739D—31
82.18966 —1.04853 7.88653D—02 1.60688 —2.581252230—0 * [.895062620—06 10.38

1 18.86419 — [.34868 1.037119060—04—4.04812261D—0b—3.385150280—L0—1.00320994D—10
2 18.86419 —[ .34868 -1.L1110276D-07-1 .8442 16620-07 l.85780328D—01 7.683216070—01
78.86419 —1 .34868 2.123800—04 3.09331 —1 .000402090—03 —1.817320480— 03 10.38

1 75.28492 —1.38192 1.676943850—03—3 .415389620—02 4.212465750—13—3.170248610—12
2 75.28492 —1.38792 1.958629380-07 3 .139937100—07 2.10212b950—01 7.686814580—01
75.28492 — [.38792 o.799600-02 1.60714 —8.890490610—06 6.1112.16230—06 10.38

1 89.41093 —3.37555 4.400645920—03—2.188558190—02—9 .854194800—15—2.087940810—[4
2 89.41093 —3.37555 1.853165740—08 1.750452050—08 1.463878390—01 7.195608530—01
89.41093 —3 .31555 4.758 170—02 1.76802 —o .050943240—07 9.684212780—07 70.25

1 81.00067 —1.68670 4.382757820-05—1.263081390—05 -6.39670166D—L1—2 .519778530—11
2 87.30067 — [.68670 —3.b92122340—08—4 .83240040t)-08 1.507188630—01 1.800593800—01
81.00067 —1.68670 9.061930—05 2.83834 —4.909399680—04 —1 .335566310—03 73.25

1 82.16221 —1. 05178 1.507888450-03-3.182830540—02 4.303002230—14—2.956029260—13
2 82.16221 —~~.05178 6.600104300-08 9.931271130-08 1.671367300—31 7.176219210—01
82.16221 —1 .05178 7.895900—02 1.60717 —2 .548656610—06 1.850385330—06 70.25

1 78.83179 —1.34989 1.3 10672230—04—2.975298190—06—3.409503280—10—1.009541670—10
2 78.83179 —1.34989 —L. 085305940—07—1.821277670—07 1.882256780—01 7.773985590—01
78.83119 -1.34989 2.068510— 04 3.10286 —1 .01991231D— 03 —1.83207187 0—03 70.25

1 15.24741 —1 .39414 L .697308900—0i—3.42 1313350— 02 4.49391510D—L3—3 .100566610—12
2 15.24741 -L.39414 1.909331770—07 3.102959060—07 2.188188820—01 7.793317290—01
75.24741 —1.39414 6.809260-02 1.60756 -8.771041090—06 6.015843870—06 70.25

1 89.40604 -3.35923 4.4204401 OD-0i—2.20377663D—0Z—9 .3117b0080—15—2 .033977720—14
2 89.40604 —3.35923 1.810228430—08 L .728164o30—08 1.476775380—31 7.890682060—01
89.40604 -3.3592 3 4.790o30-02 1.76754 —5.954608440—07 9.408613810 07 10.13
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1 86.96840 —1.67332 3.96667679D—05—1.184206380—05—6.45570478D—11—2 .539022530—11
2 86.96843 —1.67302 -3.604729870—08—4.770759130—06 1.533187040—01 7.884301680—01
86. 96840 —1.67302 8.176780—05 2.84839 —5.046981470 —04 —1.353358810—03 70.13

1 82.13465 — 1.05486 L .580767360—03—3.7 8146 940 0—02 4 .490554560 —14—2.890 95 1120— 13
- • 2 82.13465 — 1.05486 6 .446578390-08 9 .813217990—08 1.691020000—01 7.863812420—01

82.13465 — 1.05486  7.904630— 02 1.60142 — I.51554825D—0 6 1.807071510—06 70.13
1 78.80017 -1.35144 9.844396530—05-2.098645220—0b—3.4333422 70—L0—1.01430144D—j0
2 78.8001? —1 .35144 -1.0600541 30—07—1 .197533470—07 1.917786410—01 7.864274100—01
78.80017 — 1.35144  4.013970—04 3.11094 —1.037412480—03 —1.848001890—03 70.13

1 75.2L009 —1.40015 1.71296611D—03—3.427157380—02 4.750391360—13—3.029171580—12
2 75.21009 —1.40015 1.860756900-07 3.064550540—07 2.214261990—01 7.880236290—01
75.21009 —1.40315 6.818710— 02 1.60784 —8.648978060—06 5.861741220—06 70.13

1 89.40233 —3.34468 4.433264640-03 -2 .215760690—02—8.160028570—15—1.976004110—14
2 89.40230 —3 .34468 1.763544840-08 1.705752640—08 1.504624580—01 7.972816430—01
89.40230 —3.34468 4.816080—02 1.76706 —5 .870798310—07 9.133691130—37 70.00

1 86.93613 —1 .65973 3.853131760— 05—1 .109060330—05—6 .51499112D—11—2 .558452140—11
2 86.93613 —1 .65973 —3 .519411630—08—4.709895e9D—08 1.560215860—01 7.966981270—01
86.93613 —1.65973 8.500310—05 2.85823 —5 .185976360—04 —1.371629700—03 70.00

1 82.10705 —1.057 9o 1.59426593D-03—3.1 92107190—02 4.662367560—14—2 .826931210—13
2 82.10705 —1.05796 6.296461160—08 9.696915790—08 1.723808420—01 7.950220880—01

4 82.10705 —1.05 796 7.913370—02 1.60769 —2 .482936110—06 1.764799060—06 10.00
1 78.76777 —1.35287 9.5896392 10—05—1. 156973540—06—3.457724180—10—1.02082509D—10
2 78.76771 -1.352 87 -1 . 0 3 52 8 3 5 4 0- 0 7 -1.7 7 5 31 2650—07  1.945133390-91 7.951944260—01
78.76777 —1 .35287 1.961110—04 3.12015 —1 .06710225D—03 —1.864040470—03 70.00

1 75.17244 —1.40645 1.733162560—03—3 .433073180—02 4.992436570—13—2.961785490—12
2 75.17244 -1.40645 L .813806980—07 3.0288632b0—07 2.243274580—01 7.974103650—0 1

• 75. 17244 — 1.40645  6 .828320— 02 1.60824 —8 . 534122870— 06 5.714177400—06 10.00

19
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A = TOTAL CONVERSION COEFFICIENTS SLAB NUMB€R =

.1 = I K = 1 A= 0.32025D 00 0.666610 00

J = I K = 2 4 —O.12022D—01 —0.505130—0 1

J = I K = 3 4= 0.19543D—02 —0.570360—03

J = 1 K = 4 4= —0.621450—03 0.202400—02

J = 1 K 5 A= 0.458050-03 0.182730-03

= 2 K 1 A= —0.102610—03 0. 11*310—03

J = 2 K = 2 As —0.341100 00 0.415040 00

J = 2 K = 3 A= 3.156380-04 —3 .258600—04

J = 2 K 4 A= 3.61234D—03 —0.410840—03

J 2 K = 5 4= 0.619370-05 0.1*7650—0 5

J = 3 K = 1 4= — 3 . 3 9 3 3 5 0— 0 2  0 . 1 9 7 5 70— 0 2

J = 3 K = 2 4= 3.58883D—02 —3 .7b3213—03

J z 3 K = 3 4= 0.310320 00 —0.190640—0 1

= 3 K = 4 4= —3.249970-02 —0 .35o210—02

J = 3 K 5 A z —0.628460—03 —-3.114470-03

J = 4 K = 1. 4= 0.24376D—05 —0. 165480—05

0 = 4 K a A= —3 .250?9D—02 —0.558980-03

0 = 4 K 3 4= —0 .91930D—05 0.1352*0—04

0 = 4 K 4 Az —0.873040—0 1 —0.100690 00

4 J = 4 K 5 4= 3.610990—05 3.902520-06

0 = S K 1 4= —3. 81859D— 03 —0.8~.63*J—03

• J = 5 K = 2 A s 0.209840—02 0.1409o3-02

0 = 5 K • 3 4z 0.66462D—33 0.373330-03

J = 5 K • 4 A~ 0.121520—02 0.460093—03

J = 5 K = 5 A z —0.344340—01 —0.496220—0 1

4 = TOTAL CONVERSION COEFFICIENTS SLAB NUMBER = 2

0 • 1 K s 1 A s 0.392100 00 —0.677470 00

0 1 K = 2 A z —0 .311250— 01 0.388740—01

O = I K • 3 Az — 3 . 214 3 3 0— 0 2  — 3.  [ 70770—02
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O = 1 K 4 4= 0.221190—02 —0 .11*350—02

O 1 K = 5 4= —0.107620—03 —0.546390—03

O = 2 K 1 A= 3.148350—03 0.359350—05

O = 2 K = 2 4= 3.631930 00 —0.731100—01

• J = 2 K = 3 4 -0.340310—04 0.166040—04

O = 2 K = 4 As —3.847800—03 3.250250-04
-

• 0 = K = 5 4 —3.515360—05 —0.561923—05

0 = 3 K = 1 4= 0.690950—02 0.1565~~0—02

O 3 K 2 A= —3 .788310-02 —0 .2o3923— 02

O = 3 K = 3 A= —0 .387600 03 3.731880—01

O = 3 K = 4 4 0.35’,520—02 3.1c1000-O1

O = 3 K = 5 4= 3.92513D—0 3 3.40*573—03

0 = 4 K = I 4= —0.501740— 05 —0 .2~ 330J—O5

O = 4 K = 2 # 0.253930—02 0.3L50~ 3~ 02

O = 4 K = 3 A= 3.101820—04 —O .2252b 0— 04

0 = 4 K = 4 4= 0.192700 00 0.254220-01

O = 4 K = 5 4= —0.773620—O S —0.390130—05

O = 5 K = 1 A= —3 .14762D—02 3.864290—03

O = 5 K = 2 4 0.155950—02 —0 .377~ 4J— 02

O = 5 K = 3 4= — 0.151210— 02 —0.[~ 4~03—U 2

O = 5 K = 4 A= —0 .293660—02 3. 100330—02

O = 5 K = 5 4 0.592960—01 —0 .817103— 0L

A = TOTAL CONVERSION COEF f ICIENTS SLAB NUM b ER = 3

O = 1 K = 1 A z 3.74853D 00 0.316011) 00

O = 1 K = 2 4 —0 .434430—01 0.1~ 81~~J—01

O = 1 K = 3 Az — 0.137170—02 — 0 .311170—02

• 0 = I K z 4 4 0.185030—02 —0.133210—03

O • 1 K = 5 4z 0 .t7L1 9D—0 3 —0.443360—03

J • 2 K = I A z 3.107740-03 0.777620-04

O = 2 K • 2 4z O.b0694D 00 0. 247230 00

O z 2 K = 3 A’ -0.403450—04 0.674430-05
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O 2 K 4 Az —0.318410-03 —0.330030 -0 3

O = 2 K = 5 A z —0.1*2890—06 —0.612650—05

J z 3 K = 1 A z 0.595910—02 0.578120—02
I

J = 3 K 2 A ’ — 0 .728360-02  —0.5 644 10—02

O 3 K = 3 Az —0.448920 00 0.669860—01

O a 3 K z 4 4= 0.634190—02 0. 14 1250—0 1

O • 3 K z 5 4= 0.122150-02 0 .117200— 03

O = 4 K = I A~ —0 .30 1260—05 —0. 561400—05

0 z 4 K = 2 A’ 0.284200—04 0.415570—02

J a 4 K 3 Az 0.104710-04 0.271990-04

J z 4 K 4 Az O.23399D 00 —0.867 150 -01

J = 4 K z 5 Az —0.234640—04 0.183840-05

O = 5 K = I, A ’ 
• 
—0.176610-02 0.830280-04

0 • 5 K ‘ 2 A z 0.300310— 02 —0.279150—02

O 5 K = 3 Az —0 .164730—02 0.156700—02

J = 5 K ‘ 4 A’ -3.375260—02 3.3246*0—02

O ‘ 5 K ‘ 5 Az —0.866010-01 —0.113360 00

A = TOTAL CONVERS ION COEFFICIENTS SLAB NUMBER = 4

O = 1 K = 1 A z 0.817960 00 3.205590 00

0 = 1 K = 2 Az —0.390130—01 —0.108330—01

O = 1 K = 3 A ’ 0.~ 0306D—0b —0.365680—02

O • 1 K = 4 4= 0.631)000—03 0.139180—03

O = 1 = 5 A ’ O.44747D—03 —0.120180—03

O * 2 K 1 Az 0.393900—04 0.108450—03

O 2 K z 2 Az 3.444420 00 0.550940 00

J 2 K a 3 A z —0 .413720—04 —0.473953—05

0 • 2 K = 4 Az 0.445250—03 —0.626480—03

J • 2 K z 5 A z 0.571540—05 —0.7308*0—05

O * 3 K • 1 A z 0 .28737D—02 0.879550—02

O 3 K = 2 Az —0.477640—02 —0.633040—02
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• J = 3 K - 3 A ’ —3 .519400 00 3.591323-01

J = 3 p,, a 4 A -3.987140-02 0. 153110—0 1

0 = 3 K a 5 Az 0.936200—03 —0.283090—03

O = 4 K = I A= -3.441160-08 —0 . 576380—05

O = 4 K = 2 A= —3.294730-02 0.427090—02

O = 4 K = 3 A= 0.901010—05 —0.3170*0—04

O 4 K 4 A= 0.211950 00 —0.240780 00

O = 4 K = 5 4= — ‘3.28193D—04 0.332830—04

O = 5 K = I 4= —3.122580—02 —O .72~~O41)—03

• J = 5 K = I A z 0.408570-01 —0.268410-03

O = 5 K = 3 A= —3 .187650—02 —0.160590—02

O = 5 K = 4 4= —0.17384D—02 0.7io160—O2

.i = 5 K = 5 A= —3 .188290 03 3.732630— 01

A = TOTAL CONVERSI ON COEFFICIENTS SLAB NUMBER = 5

O 1 K = 1 A z 0.550330 00 0.661000 00

O 1 I’. 2 4= — J .l~~73 bD—3I — 3 .25 9730—O k

J = I K = 3 4s 0.147920—Cl ~O a 3b b153~~O2

J 1 K = 4 A — 0.12503 0—02 0.I .5-iO—U2

O = I K = 5 4= .).62556D—03 -0. 15Jd~~J— O3

J = K = 1 A= .0.231,090—04 0 .9311*0—04

J 2 K = 2 4 0.133*30 00 0.75330 ) 00

0 = 2 K 3 4= — -3 .371950— 04 — ).148780—04

• J = 2 K = 4 4= 3.111050—02 — O.918 ’. 5 J — 0 3

O = I K = 5 4= 3 . 1 8 1 7 5 0 — 0 5  — 0 . 8 0 7 5 4 0 — O s

O 3 K = I A= — 3 .133130—02 0.939900—01

0 K = 2 4 — 0 . 18 7 8 6 0 — 0 2  — 0 . 9 4 0 5 9 0 — 0 4

O = 3 K = 3 A= — 0 . 60 0 6 9 0  03 0 .4 94 2 7 0 -0 1

J 3 K ~, A = 0 . 13 6 8 3 0 — 0 1  0. 144 79 0—0 1

O = 3 K = 5 4= O.29210 D— 03 0 . 1 4 4 6 7 0— 0 3

J 4 K 1 4= 0.154360—05 —0 .35 7080-05

O 4 K 2 4= - - 0 . 5 1 4 7 5 0 — 0 4  ).31L790— 02
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O 4 K = 3 A~ 0.536670—05 —0 .345500—04

O 4 K • 4 A~ O .91069D—0 1 —0.402510 00

• 0 4 K = S A z 3.97*610—05 3.643783-04

O 5 K = 1 A ’ 0 .154830— 03 — 0 . 170993—02

O = S K 2 A ’ 0.512660—02 0.202250—02

O 5 K • 3 A —0.191220-02 —0 .218013-02

O = S K = 4 A ’ 0 .45 14 10—02 0.914680—02

• 0 5 K = 5 A ’ 0.283670—01 0.265510 00

4 = T O T A L  CONVERSION COEFFICIENTS SLAB NUMBEK z 6

O 1 K = 1 A ’ 0.3234*0—01 0.908070 00

J 1 K ‘ 2 A~ —0 .411230-02 —0.273840—01

O 1 K ‘ 3 A 0.246150—02 —0.278110—02

O = 1 K 4 4 —O .31420D—O2 0.151153—02

O 1 K = 5 A ’ 0.458340—03 0.236190—03

O = 2 K 1 A —3.57262D—04 0.487450—04

0 = 2 K = 2 As —0 .264140 00 0.763630 00

0 = 2 K = 3 A= —0.285660—04 —0.210470-04

O = 2 K = 4 A= 3.195700—02 —3 .118380—02

O = 2 K = S A= 0.490450—OS —0.344850—05

O = 3 K = 1 A ’ —3.454380—02 0.769630—02

O = 3 K. = 2 4= 3.116690—02 —0.841*50—02

O 3 K = 3 Az -0.694490 00 0.379620—0 1

O = 3 K = 4 A’ 3.164460—01 0.106000-01

J = 3 K = 5 A= 0.61055D—03 3.131080—02

J = 4 K = 1 Az 0.49330D—05 0.667090—06

0 = 4 K ‘ 2 4z —3.763190—02 3.136970-02

0 = 4 K = 3 A 0 .525b3D—06 —0 .335350—04

= 4 K 4 4 —0.148270 00 —0.510060 00

4 
- 

J = 4 K z 5 A z 3.71846D—04 3.391970—04

• J z 5 K 1 4= ) .S87850—33 —0 . 226683—02
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O = 5 K z 2 A ’ 0.436340—02 0.309870—02

• J = 5 K = 3 A ’ —0.229080—02 —0 .273560—02

J a 5 K = 4 4= 3 .112510—01 0.488890— 02

O = 5 K = 5 4= 0.403060 00 0.667000— 0 1

4 = t OTAL CONVE RSION COEFFICIENTS SLAB NUMBER 7

O = 1 K. = I A= —3 .538580 -30 0.774540 00

O 1 K = 2 A’ O.80052D—02 —0 .179770—01

O = I K 3 A= 3.2S9980—02 —3 .1526~ 0—O 2

O = I K = 4 4= —0.416330—02 0. 149590—02

O I K = 5 4= —0.121690—03 0.328310—03

O = 2 K = I A= —0.519330—04 3.505900-05

O = 2 K. = 2 4= —0.65604D 00 0.601390 00

O = 2 K = 3 As — 0. 1776 10—04 —0.209880— 04

O = 2 K = 4 4= 3.211340—02 —0. 134540-02

O = 2 K. = 5 4= 0.389280—05 0.744470—05

O = 3 K. = 1 4= —0 .588300—02 0.4~ 2300-02

O = 3 K = 2 A= 0.300270—02 —3.611110-02

O = 3 K = 3 A — 0 . 8 3 3 1 7 D  00 0. 246010—01

O = 3 K = 4 As 0.1*2540—0 1 0.545580—02

0 = 3 K 5 4 3 .237190—02 3. 148430—02

O 4 K • 1 A 0.443810—05 0.420020—05

O = 4 K = 2 4= —0.747830—02 —0.8S0940—03

O = 4 K = 3 4= —0.327260—05 —0.286770—04

O = 4 K = 4 As —0.488750 00 —0.479460 00

O = 4 K = S A= 0 .784760—04 —0.392060—04

O = 5 K = 1 A= 3 .739950—03 —0.962390—03

O = 5 K ‘ 2 4= 0.103150—02 0.363160—02

0 5 K • 3 4: —0.263180-02 —0.320573—02

J = 5 K = 4 A ’ 0.122060-01 —3.4088*3—32 I 
-

O = 5 K ‘ 5 A z 0.236690 00 —0.533080 00

A = TOTAL CONVERSION COEFFICIENTS SLAB NUMBER = 8

-
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0 a K • 1 A z 3.99708D 30 0.206320-03

O I K a 2 4= —3 .104270—01 0.314823—02

O = 1 K = 3 4= —0.190520—02 0.199060—04

O = I K = 4 As 3.427380-02 —3. 145220—03

0 • 1 K 5 A 0.833370—03 —0. 383280—03

0 = 2 K • 1 4= 0.209130—04 0.18d543—04

0 2 K = 2 A= ).13132D 01 —3 .468240—02

J = 2 K. 3 A= 0.496920—05 0.162880—04

J a 2 K 4 A —O.19891D 02 0.~ -96070-03

J a 2 K = 5 4 —0.639360—05 0. 17o560—04

J = .3 K a 1 4= 0.445150—02 —0.265360—03

0 = 3 K ‘ 2 A ’ —3 .321330-02 0.2562*3—0 2

O a 3 K = 3 4= 0.998440 03 —0 .55*773—03

O z 3 K z 4 A= —0.130080—01 0.447650— 03

O = 3 K ‘ 5 4= —0.361720—02 0.733230—03

J = 1, K a 1 Az —0 .363870—05 — 0.416340—05

O = 4 K z 2 Az 0.666980—02 0. 160700-02

O 4 K = 3 A’ 3.893460—05 0.164963—04

O a 4 K 4 A= 0.100680 01 —0.603810-02

O a 4 K a 5 A’ 0.189900—04 0.800020—04

O = 5 K. = I Az — 0 .2855 20-32  0.441270-04

O 5 K = 2 A ’ — 0 . 4 5 4 2 7 D — 3 3  —0. 809123—02

O 5 K. = 3 A’ 0 .5654 70—02 0.922370—0 3

O = 5 K = 4, Az 0.123200-02 0.124380-01

O = 5 K~ = 5 A z 0.99736D 00 —0.1727 * 3—02

A = TOTAL CONVERSION COEF F ICIENTS SLAB NUMBER = 9

• J = I K ‘ I A ’ 0.130000 01 0.0

0 = I. K • 2 A ’ 3.0 3.0

0 ‘ 1 K = 3 Az 0.0 0.0

0 = 1 K a 4 4~ 0.3 0.0
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0 ‘ 1 K • 5 A~ 0.3 0.0

O = 2 K • I Az 0.0 0.0

O a 2 K a 2 A z 0.L0000D 01 0.0

O = 2 K 3 A z 0.0 3.0

O a 2 K = 4 Az 0.0 0.0

• 2 K a 5 A z 0.3 0.0

O z 3 K = 1 As 0.0 0.0

O 3 K = 2 A’ 0.0 0.0

O a 3 K = 3 A= 0.100000 01 0.0

O = 3 K 4 A ’ 0.0 0.0

J a 3  K 5  A z 0.0 0.0

J a 4  K 1  4= 0.0 0.0

O = 4 K 2 A z 0.0 0.0

J 4  K = 3  A ’ 3.0 0.0

O a 4 K = 4 Aa 3.100000 01 0.0

O = 4 K = 5 A ’ 0.0 0.0

O = 5 K = I, A ’ 3.3 3.0

O z 5 K = 2 Az 0.0 0.0

0 = 5  K = 3  A z 0.0 0.0

3 = 5  K = 4  Az 3.0 0.0

J a 5 K • 5 4z 0.100000 01 0.0

28



• - — —- —— • —.•———---•-.~~~~~~~~~~~~~~~~~~~~~~ - • • - — —4-—~~—~ 7___ __•__•_____•_•_
~_•._ _•._ •__ __ •__•- •

EL€ C TRI C F IELD STRENGTH AS A FUNCT ION O f RHO

~ A N N A t  DI G) .  0.0 P H I I D I c . ) -  0.0 ZT (I~M). ,.000 ZR(~~M). 10.000
I x Y

4HOIKM) AN P IDO) A N G I C E G )  RH(. j IK M) A M P I O B )  ANG( OEG I RHO (KN) AM P ID S) AM GIDI G )
25.00 76.29234 263.2*88 25.03 ~9.9049t 1 2.4467 25.00 4&.4)4.44 438.2237
50.00 12.9831a 257 .5801 50.03 56.257*9 t~ 5.Tb 91 50.00 37.85649 212 .8739
75.00 10.7867o 252.3931 15.00 53.7573> 119.4766 15.00 35.5166 8 187.0150

100.00 68.96213 247.8410 100.00 51.61109 L3 .3704 100.00 33.17069 161.0755
125.00 67.35411 244.0912 125.00 49.58498 d7 .~~927 125 .30 32 .39372 135 .1018
1 50.00 65.82755 241.4690 150.00 47.52316 71.4u84 150.00 31.28989 109.1503
[15.00 64.38651 239.489 1 175.00 4 .32722 >5.4832 115.00 30.41103 83.3227
200.00 63.04161 238.7 764 200.00 42.b845~ 39.4385 230.00 29.72945 >7.1085
225.00 61.84721 239.0170 225.00 40.02911 ~3.322L 225.00 29.14455 33.4116
250.00 60.81107 239.8885 ~50.00 36.53989 4.6600 253.00 28.83185 8.5590
275.00 59.95270 240.9785 275.00 31.89071 3~.1.>400 275.30 28.64261 344.3*25
300.00 59.25110 241.8292 300.00 25.12791 297./127 300.00 28.51)90 320.9485
325.00 58.65480 242.092 1 325.00 24.67183 209.2661 325.30 28.60027 298.4187
350.00 58.10954 241.512 2 350.00 29 .oSSO o 1~ 6.0424 350.30 28.57823 276.858*
375.00 51.54008 240.~ 4 o3 375.00 32.82829 144.7204 375.00 28.13222 256.3191
400.00 56.90408 238.4413 400.00 34.76332 127.9352 400.00 28.90071 236.1713
425.00 >6.16014 236.0790 425.00 35.99524 &&2.9103 425.00 29.0*299 218.1858
450.00 >5 .273 19 233.43 16 450.00 36.1*811 98.8009 453.00 29.20108 200.5223
415.00 54.20961 230.6198 415.00 31.23258 84.8595 475.00 29.28441 183.4644
500.00 2.9315o 226.1*81 500.00 37.36082 71.8263 500.00 29.33116 167.5499
525.00 51.39861 220.2026 525.00 37.31810 9.1317 525.00 29.31120 152.4182
550.00 49.55347 225.3099 550.00 37.08209 46.7381 550.00 29.23508 138.0355
515.00 47.32220 226.4329 575.03 36.07429 ~4.o322 575.00 29.01812 124 .3776
600.00 44.63403 231.4045 600.00 36.13287 22.1550 *00.00 28.883~iL 111.2962
625.00 41.633 59 244.3454 625.00 j5.397o1 11.2109 625.00 28.55882 99.0160
650.00 39.46125 269.7253 *50.00 34.4989* 0.3290 6>0.00 28.14732 87.4632
675.00 39.95410 298.2769 615.00 33.42958 3.9.2854 o75.00 27.64739 16.6715
100.00 41.94011 315.4939 700.00 32.11734 339.1038 700.00 27.05814 66.6955
725.00 43.81900 323.b453 725.00 30.79295 330. 0586 125.00 26.44309 51.1078
750.00 45 .29208 321.3501 750.00 29.14931 3~~1.>71O 750.00 25.68010 49.5037
775.00 40.395 L 1 329 .0024 775 .00 21.26694 314.0301 715.00 24.8075> 42.4046
800.00 47.21843 329.1319 800.00 25.14587 310.1309 830.90 24.00182 36.5465
825.00 47.83922 330.0955 825.00 22.87070 309.527* 825.00 43.12830 32.0445
850.00 48.31659 330.4138 850.00 21.01863 315.1108 053.00 22.36522 29.1504
875.00 48.10630 330 .72>8 875.00 19.80577 323.9875 875.00 21.65184 21.1211
900.0 0 49.03757 331.0835 900.00 19.75130 332.7961 900.00 21.09418 26.0126
925.00 49.33505 331.4578 925.00 20.46809 336.9707 925.00 20.12151 25.3085
950.00 49.61635 331.1844 950.00 21.36862 3~6.3334 950.00 20.52293 24.4713
975.00 49.68675 331.9891 975.00 22.15094 331.3999 915.00 20.45189 23.0804
1000.00 50.14691 332.0081 1000.00 22.75043 324.3045 1000.30 20.44556 23.9269
1025.00 50.39211 331.7952 1025.00 23.14166 315.7686 1025.00 20.44417 17.9951
1050.00 50.61194 331.3523 1050.00 23.42491 336.0242 1050.00 20.44395 14.5671
1075.00 50.81192 330.0411 1075.00 23.48744 95.>928 1015.00 20.33031 13.3539
1100.00 50.96849 329.1109 1100.00 23.42~ 99 284.0973 [133.00 20 .11635 5.8108
1125.00 51.08234 328.6028 1125.00 23.25829 273.4995 1125.00 19.18918 1.1468
1150.00 51.15012 321.3650 [150.00 23.00464 2*2.1365 1150.00 19.14108 356.5193
1175.00 51.17041 326.0486 [[75.00 22.07813 250.7361 1115.00 18.168L0 352.1216
1200.00 51.14354 324.7034 1200.03 22.28987 239.4254 1203.30 18.07005 348.1531
1225.00 51.07132 323.3752 1225.00 21.84828 228.3357 [225.00 11.25191 344.8381
1250.00 30.95685 322.1050 1250.00 21.35905 217 .o0 42 [253.00 lo .32759 342.4343
1275.00 50.80411 320.92o5 1275.00 20.82889 207.3739 12 75.00 15.32566 341.2213
1300.00 50.61781 319.8655 1300. 00 20.261 02 197.7929 1303 .30 14.29841 341.4915
1325.00 50.40297 318.9390 [325.00 19.60304 189.0123 1325.00 [3 .328 13 343.3853
1350.00 50.16456 318. 1558 13>0.00 [9.04646 181.1795 1330.00 12.52348 346.7732
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1315.00 49.90724 317 .5159 [375.00 18.43004 174.4257 1375 .00 11.97878 351.078 1
1400.00 49.63486 31 1.3 127 1400.03 17.84200 1*8.8399 1403.00 11.72717 355.3843
1425.00 49.35028 316.0345 1425.00 17.32025 104.4494 1425.30 11 .71518 3~ 8.8298
1450.00 49.05519 316.3669 [450.00 16.90714 1*1.0745 1450.00 11.83764 3.9493
1415.00 48.15000 310.1960 1415.00 16.63910 [58.5040 1415.00 11.98946 1.7006
1500.00 48.43399 316.1116 1500.03 10.53325 150.3212 1530.00 12.09305 1.2926
15 25.00 48.10559 31o.1091 1525.00 16.51874 1)4.1279 1525 .00 12.10305 3.0219
1550.00 41.76213 110.1919 1550.00 10.74005 Lsl.5T1o 1553.00 [1.98337 358.1815
1515.00 47 .4032 7 316 .3113 1575 .00 Lo.9119? 148.4663 1575.00 [1.72 742 356.064 7
1600.00 47.02544 316.0671 1o00.00 17.22643 144.7589 1600.00 11.32553 353.9082
1625.00 46.62828 311 .1091 1015.00 17.40009 140.4926 1625.00 10.11438 351.9678
1650.00 46.21207 317.7302 loSO.00 17.06344 135.7~~19 1650.00 10.07345 353.5016
1615.00 45.77864 318.5093 1*75.00 11.80031 130.6794 1a75.00 9.22959 349.6293
1700.00 45 .33161 319.0003 [100.0) 17.86580 125.3513 [703.00 6.25928 353.2927
1125.00 44.87686 321.0579 1125.03 17.85414 119.8995 1725.00 7.20053 352.3196
17 50.00 44.42197 322.7142 1150.00 17.10328 114.3994 1750.00 6.12912 356.3398
1775.00 43.97664 324.0335 1175.00 [7.59373 138.9400 1775.00 5.17413 2.6043
1800.00 43.55182 327.2371 1800.00 [7.34813 133 .>95o 1800.00 4.50492 10.8328
182 5.00 43.15898 329.9051 1 8 2 5 .0 0  11.33081 -98.4320 1825.00 4.25525 19.9726
1850.00 42.80888 332.9751 [850.09 [6.64783 ~93.b071 1850.00 4.42739 28.5775
1875.00 42.51033 336.2039 1675. 00 [6.20094 *8.6699 1815.00 4.89522 33.6199
1900.00 42.26901 339.5735 1900.00 15.71165 04.5577 [900.00 5.50215 43.8360
1925.00 42.0869 1 342.9993 1925.00 1,.1910o 80.5925 1925.00 6.13425 44.4632
1950.00 41.96231 346.4000 [950.00 14.63950 7o.9758 [950.00 6.73100 46.8907
1915.00 41.89052 349.7078 1975. 00 14.07575 13.0839 1975.00 1.26907 46.4751
2000.00 41.86484 352.8609 2C00.0O 13.51171 70.664* 2000.00 1.74536 49.4885
2025.00 41.87716 355 .8413 2025 .33 12 .95681 *7.8374 2025.00 8.16734 50 .1131
2050.00 41.92117 358.6086 2050.00 12 .41043 o5.0991 2050.00 8.54330 53.4632
20 15.00 41.98990 [.1592 2075 .00 11.89013 *2.3342 2075.00 8.88384 50.6000
2100.00 42.01603 3.4903 2100.00 11.37442 39.4272 2103.00 9.19609 53.5491
212 5.00 42.11485 5.6349 2125.00 10.85737 50.2144 2125.00 9.4846 1 53.3149
2150.00 42.28177 1.5088 2150.00 10.32001 ,2.790o 2150.00 9.75139 49.8925
2175 .00 42 .39275 9.209~ 2175.03 9.70520 46.9110 2175.30 9.99476 49.2767
2200.00 42.50415 10.7162 2200.00 9.15905 44.5863 2200.00 10.21315 48.4615
2225.00 42.61272 [2.039 1 2425.00 8.49265 39.7748 2225.00 10.40284 41.4135
2250.00 42.71545 13 .1898 2250.00 7.75243 34.4323 2250.00 10.5602 1 46.3120
2275.00 42.80971 14.1817 2215.03 6.92081 28.4990 2275.00 10.08198 45.0079
2300.00 42.89316 15.0291 2303.03 6.00704 21.8882 2300.00 [0.765*1 43.5922
2325.00 42.96381 [5.7479 2325.00 4.98885 14.4642 2325.00 10.80947 42 .0998
2350.00 43.02008 10.3544 2350.00 3.87602 6.0301 2353.00 10.81299 40.5675
2375.00 43.06019 16.8*55 2375.00 2.68745 3s6 .3123 2375 .00 10.77662 39.0319
2400.00 43.08517 17.2981 2400.00 1.40979 3.4.9751 2400.00 10.70183 37.5284
2425.00 43.09216 17.0085 2425.03 3.31462 3 1.7158 2425.00 10.59095 36.0892
2450.00 43.08350 17.9922 2450.03 -0.632 72 316.5171 2450.00 10.44716 34.7426
2415.00 43.05150 18.~~836 2475.00 —1.20742 330.3037 2475.00 10.27423 33.5115
2500.00 43.01535 18.5556 2500.00 —1.31864 263 .4971 2500.00 10.07642 32.4131
2525.00 42.95746 18.8200 2525.00 -1 .01906 2*8.3994 2525.00 9.85818 31.4518
2550.00 42.88458 19.0809 2550.00 —0.45701 255.4190 2550.00 9.62397 30.6491
2575.00 42.79747 19.3650 2575.00 0.22197 244.7899 2575.00 9.37792 29.9841
2600.00 42.69690 19.6620 2600.00 3.92247 2~ b .0L35 2600.00 9.12360 29.4539
2625.00 42.58363 19.9840 2*25.00 [.59361 226 .7473 2625.00 8.86319 29.0456
2650.00 42.45830 20.3388 2650.00 2.22134 222.6308 2653.00 8.60033 28.7436
2675.00 42.32 31 20.7302 2675.00 2.79415 2i1.314b 2675.00 8.33406 28.5320
2100.00 42.17461 21.1040 2100. 00 3.31464 212 .7543 2700.00 8.06500 28.3969
2725.00 42.01743 21.0455 272 .O3 3.78530 238.5988 2725.00 7.79233 28.3217
2750.00 41.85091 22.1802 2750. 00 4 .20851 204.7 7 87 2150.00 1.51482 28.3186
2715.00 41.61580 22 .773 0  2775.00 4 .56593 23 1.1976 2175.00 7.23 103 28.3695
2800.00 41.49289 23.4313 2800.03 4.91838 197.7858 2800.00 0.93905 28.4852
2825.00 41.30309 24.1590 2825.00 5.20608 19 4.4 9 4 8  2825.00 6.63973 28.b151
2850.00 41.10747 24.9621 2850.03 5.44893 [91.2934 2850.00 6.33079 28.9524
2815.00 40.90723 25.8456 2875.0 0 5.o4671 188 .1034 2875.00 6.01319 29.3320
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2900.00 40.70314 20.0138 2900.00 5.79960 165.39 70 2900.00 5.66795 29.8293
2925.00 40.49852 27.8100 2925.03 5.90771 182.0933 2925.00 5.35685 30.4591
2950.00 40.29324 29.0162 2950.00 5.97176 119.1567 2950.00 5.02233 31.2332
2975.00 40.08963 30.2526 2975.00 5.99279 176.2943 2975.00 4.68733 32.1600
3000.00 39.88948 31.5180 3000.00 5.97223 L13.~~148 3000.00 4.35510 33.2438
3025.00 39.69460 32 .9891 3025.00 5.91181 110.4268 3025.00 4.02926 34.4831
3050.00 39.50665 34.4807 3050.00 5.81353 168.2382 30s0.OC 3.71298 35.8744
3075.00 39.32729 36.0459 3015.03 5.u7950 1*5. 1551 3075.00 3.40945 37.4064
3100.00 39.15790 37.6760 3100.30 5.51188 103.3814 3100.00 3.12143 39.0668
3125.00 38.99965 39.3611 3125.00 5.31270 1oL .LL e e 3125.00 2.85115 40.8406
3150.00 38.85349 41.0900 3150.00 5.08318 158.9663 3150.00 2.60083 42.1110
3175.00 38.72003 42.8511 3175.03 4.82655 l o.9210 3115.00 2.37170 44.6606
3200.00 38.59964 44.0123 3200.00 4.54195 154.9183 3200.00 2.1651 1 46.6111
3225.00 38.49236 46.4214 3225.0.) 4.23035 153 .1330 3225.00 1.98202 48.7237
3250.00 38.39798 48.2008 3250.00 3.89143 131.3801 3250.00 1.62314 53.1984
32 75.00 38.31601 49.9774 3275.00 3.52421 [49.7159 3275.00 1.68885 52.8740
3300.00 38.2’576 51.7229 3300.00 3.12103 148.1391 3300.00 1.57913 54.9211
3325.00 38.18633 53.4342 3325.00 2.69756 146.6521 3323.00 1.49341 56.9361
3350.00 38.13667 55 .1034 33>0.00 2.23290 1,5.2624 3350.00 1.4304 1 58.8750
3315.00 38.09560 5o.7238 3315.00 1.72963 143.9830 3375.00 1.38838 60.7217
3400.00 38.06183 5tS.~~901 3400.00 1.18389 L~ 2.8343 3400.00 1.36452 62.4553
3425.00 38.03401 59.7984 3425.00 3.59149 141.8452 3425.00 1.35563 64.0590
3450.00 38.01096 61.2461 3450.00 —0 .05201 141.3548 3450.00 1.35635 65.5201
3475.00 37.99115 62.0319 3475.00 —0 .1511> 1.3.5147 3475.00 1.34183 66.8315
3500.00 37.97336 63.9559 3500.00 -1.51041 140.2928 3500.00 1.36133 61.9913
3525.00 3 7. 95636 65.2191 3525.00 —2 .33375 140.4174 3525.00 1.39384 69.0025
3550.00 31.93900 06.4437 3550.00 —3 .22392 141.1843 3550.00 1.40282 09.8123
3575.00 37.92023 67.5724 3515.00 -4.18100 1.2.5648 3575.00 1.40491 7).b114
1600.00 31.89912 68.6690 3600.00 -3.19974 144.8158 3600.00 1.39160 11.2328
3625.00 37.87485 69.1171 3625.00 —6.26458 148.1853 3625.00 1.31885 11.7512
3650.00 31.64671 70.7229 3650.00 —1.34159 152.9622 3653.00 1.34713 12.1819
3615.00 31.81412 71.0896 3615.00 —8.36 135 159.4207 3615.00 1.30136 72.5401
3100.00 31.77664 72.0228 3700.00 —9 .24117 167.0756 3100.00 1.24080 72.8401
3725.00 37.73387 73.5275 3721.00 —9.8317* 111.4518 3125.00 1.16527 73.0975
3750.00 37.68559 14.4081 3750.00 —10.35 7a1 181.9402 3750.00 1.07449 73.323?
3175.00 37.63161 75.2713 3175.00 — 9.8896 1 198.3253 3715.00 0.96860 73.5307
3600.00 37.57182 76.1203 3800.00 —9.41850 206.8054 3800.00 0.84784 73.7294
3825.00 37.50623 76.9603 3825.00 —8 .76787 213.9015 3825.00 0.71252 73.9293
3650.00 37.43466 77.7956 3850.00 —8.04351 219.3659 3850.00 0.5*330 74.1390
38 15.00 31.35182 18.olOo 3875.00 —1.31455 223.4476 3875.00 0.399o8 74.3667
3900.00 37.27510 79.4093 3900.00 -6.61859 220.4289 3900.00 0.22295 14.6199
3925.00 37.18745 80.3156 3925.00 —5 .9734 1 228 .5564 3925.00 0.03322 74.9058
3950.00 37.09459 81.1132 3950.00 —5 .38582 233 .0253 3950.00 —0.16937 75.2316
3975.00 36.99698 82.0454 3975.00 -4.85059 233.9840 3975.00 -0.38346 15.6044
4000.00 36.89497 82 .9355 4000.00 4.38403 231.5467 4000.00 —0.60943 76.0315
4025.00 34.18897 83.8463 4025.00 —3.96529 231.7970 4025.00 —0 .84639 76.5201
4050.00 36.61938 84.7805 4050.00 —3 .59719 231.8010 4050.00 —1.09367 17.0774
4075.00 36. 56668 85.1404 4015.00 — 3 .21660 23i.e102 4075.00 —1.3 5044 77.7114
4100.00 36.45135 86.7279 4100.00 —3.00057 231.2a56 4100.00 — 1.6 1578 18.4286
4125.00 36. 33394 87 .7447  4125.00 —2. 7664 1 2,0.8006 4125.00 — 1.888o 0 19.2362
4150.00 36.21500 88.7919 4150.00 —2 .57164 230.2429 4150.00 —2 .16165 80.1405
41 15.00 36.09506 89.8703 4175.00 -2.41403 229.6157 4175.00 —2 .45157 81.1474
4200.00 35.97473 90.9802 4200. 00 —2 .29151 228.9391 4200.00 —2.73881 82 .2611
4225.00 35.85457 92.1216 4225 .00 — 2.2 021 8 226.2 30 1 4225.00 —3 . 02 7 7 0  83.4873
42 50.00 35. 73515 93.2936 4250.00 —2. 1443 1 227.5036 4250.00 —3.3 1646 84.8268
4215.00 35.61 702 94.4955 4275.00 —2.11 628 240.7727 4275.00 —3.60342 86.2815
4300.00 35.50069 95.7255 4 300.00 —2.11 662 226.0488 4300.00 —3.88601 87.8513
4325.00 35.38664 96.9819 4325. 00 —2.1 439 9  225.3421 4325.00 —4 .16286 89 .5342
4350.00 35.27534 98.~~623 4350.0’) —2.1 9715 424.0620 4350.00 —4 .43 174 91.326?
4375.00 35.16716 99.5642 4375.00 -2.27500 224.0169 4375.00 -4 .69067 93.2233
4400.00 35.06244 100.8847 4400.00 —2 .37655 223.4149 4400.00 -4.93715 95.2167
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4425.00 34.96144 t02 .~~206 4425 .00 -2 .50092 222.oo35 4425 .00 — 5.17 118 97.2974
44 50.00 34.86435 103.5081 .450. 30 -2 .64 732  212.3101 4450.00 — 5.3 8934 99.4544
44 75.00 34 .17 133 104.9150 44 15.00 -2 .8150 1  2~~t .9443 44 15.00 — 5 .59084 101.6145
4500.00 34.68243 106. 2 8 7 8  4500.00 -3.30334 22 1.5926 4500.00 — 5.77458 103.9431
4525.00 34. 59766 101.o52 0 4525 .0 0  -3 . 2 1 1 6 3  221.3245 4525.00 -5.93983 106.2442
4550.00 34.51692 109.0148 -.550.00 -3.43921 221 .1497 4550.00 -6.08622 108.5613
4> 15. 00 34.44011 110.3132 1575 .00 -3 .o8533 221.0181 4575.00 —6 .2 1386 110.8772
4600.00 34.36 702 111.1242 .600. uO — 3.9 .9 11  221.1~~29 46)0.00 —6 .323 26 113.1753
4625.00 34.29739 113.0650 .b25.00 -4 . 22952  221 .2946 4623.00 — 0 .415 38 11,.4398
.650.00 34.23094 114 .3933 46)0.0’) -4 .545? 9  2~~1.o068 4650.00 -6.49 154 117.6564
4675.00 34.16136 115.7069 .o15.0O -4. 8 484 222.0 133 4675.00 —6.55 340 119.8128
47 00.00 34.10628 117.0042 .700.00 -5.15023 222 .1382 4100.00 -o.60286 121.8992
47 25.00 34.04732 L16.~~838 .725. 00 ).48109 2.i.5~ 54 4725.00 -0.64196 123.9061
4 750.00 33.99007 119.5446 475Q .00 -5 .62455 244. 5383 4750 .00 -6.67280 125.8348
4115.00 33.93410 120. 1859 ~ 775 .O 0 -o.1o520 245 .1589 4775 .00 —6 .697o 5 127.6768
4800.00 33.87918 124.007* 4800.00 -o.5053a 211.1968 .830.00 —0. 7 1840 129.4343
482 5.00 33.8 247 5 [23 .209* -.825.00 -~~.d3957  248.6 579 48 25.00 —6 .73 102  131.1090
4850.00 33.7705 1 124.3922 48>0.33 —1 . 10370  213 .743 1 4850.00 -6.7552 7 132.1048
4 875 .3 0 33.71639 l tS .5560  .675.0) —7 .4 1~~J~ 2 ,~ . 6490 48 15.00 — 6 . 7 7 4 7 0  134.22b5
4900.00  33 .66116 120.102 ) -.903.u) - 7 . 7 8 Q 4  lj . Lo L 7  4903.00 — 6.79606 135.6802
4925.00 33.6054 1 127.b~~1 I .92~’. 00 —8. 019J2 li1.o*1~ 492,.00 —6.822 3 1  137.0728
4950 .00 33.54869 128 .944 7 .950.03 - 9 . 2 4 131 243., Ioo 4950.00 —6.8 5258 138.4115
4 9 7 5 . 00  33.49063 130 .0441 4915.00 — 8 .4 3 9 73 2.3.0913 4975.00 — 6. 888 12 139.7039
5000.00 33.4310* 131.~~3 1O ,000.00 -8.~~ 9344 2 . 5. 954 4  5030.00 —6. 92 982 140.9578

GAMM A( D E G I =  ~0.0 PHI(OfGl = 0.) 1T t ~cM) . 5.300 ZR Ii~Ma . 10.000
2 x Y

~ ‘s0l~~M J A$~’(D8I AFlG)01~~i 4~4L)KM) AM PIDO) A’0~1OFG ) kHOlI’.M) AMP(08) 4NGIDEG)
25.00 5 0 . 12 5 6 7  33-9 .~~9 13 25.03 .2.71780 226 .9590 2,.00 48.16039 316.5537
50.OC 46.6243 i 323.848. 50.00 39.31591 209.3*19 50.00 24.54335 292.3921
75.30 .4.24640 308.7951 75.00 30 .5 4 1 16  1~ 9~~714 75.00 22.21384 267.8086

100.OC 42.23621 294.U72 100.0) 34.51663 1~ 9.9487 130.CC 10.46371 443.2106
125.00 40.34470 219.0.~~d 145.00 32.0984* 149.9116 125.00 19.065o1 218.6540
150.00 38.44202 266..J344 153.00 30.98608 129.0560 150.00 11.91919 194.2121
175.00 36.43317 2 5 2 .7 94 *  115.00 19.33364 1 08 . 8 5 6 6  175.00 Lo.97090 109.9683
200.30 34.24366 243.,18~ 200.03 21.72243 ol.4131 2-33.00 16.18588 146.0188
225.00 31.68 236 2 2 9 . 0 5 7 o  22 .00 26 .38523 bs.4363 225.00 1 .51073 122 .9182
250.00 2 8 . 6 56 49  2 l 9 . 7 7 9 L  L>O.00 44.59290 42.3459 ~50.00 14.96362 99.8135
275.00 24.82620 21..~~02-. 275.00 23.21300 18.2811 275.00 14.54688 77.27 19
3 00.00 19.89055 2 2 2 . o7 3 3  300.00 22.0000* 353.3*96 303.00 14 .17793 55.3418
325. 00 16 .80251 26 1.1855 325.00 41.30246 341 .9573 325 .00 13.85535 34 .0494
3 50.00 20 .06025 2 8 9 .5 *3 7  350.00 20 .14536 302 .6050 350.00 13.52044 13.592 1
3 75.00 23.30531 292 .2336  375.00 19.00420 211.8572 375.00 13.242,0 353.5791
400.00 25.45796 280.o638 400.0) 19.24394 2>4.3*66 403 .00 12.95139 334.1158
4 25 .00 26.88760 2 7 0 .4 0 7 0  425.00 18.93770 231.4101 425.C0 12.05184 315.3464
450.00 2 7.83131 268 .542 5 450. 00 18.68539 239.8826 450.00 12.31454 291.0525
475 . 00 18.42650 258.,020 475.00 18.3 1062 [89.2922 475.00 11.92619 279.3635
500.00 28 .74255 24 7 .88 15 500.00 18.36393 1*9.7370 500.00 11.50248 262 .0205
525.00 28.83*33 2,7.4 101 525.03 17.69263 150.8935 525.00 11.02089 245.0912
550.00 28.73862 226 .9955 550.00 11.24289 132.o246 550.00 10.47430 228.5589
575 . 00 28.4693 1 216.1173 515.00 16.10,68 114.8108 575.00 9 .85599 2 12.3753
6 00.00 28.04149 200.6302 600.00 16.33992 97.4098 600.00 9.16008 196.5741
625.00 27 .46289 196.8406 625.00 15.30481 30.2023 625.00 8.37870 181.0140
6 50.00 26. 73857 181.4042 *50.00 14.45804 03.4791 *50.00 7.50127 165 .7384
6 75.00 25.87013 178.4 198 675.00 13.46899 4o.3686 675.00 6.51679 153.7354
700.00 24.86089 170.0174 700.30 12.38424 29 .4257 700.00 5.41149 135.9994
725.00 23 .71315 162.3705 725.00 11.10139 12.0022 125.00 4.19222 121.5811
750.00 22.43643 155.7150 750.00 9.67964 355.2122 150.00 2.18945 107.3620
775.00 21.05009 150.3474 115.00 8.05382 337.1929 775.00 1.18947 93 .4495
800.00 19.60040 146.6409 800. 00 6.1892> 318.0831 830.00 —0.65876 79 .9252
825.00 18.17712 144 .9353 825.00 4 .05174 297.0745 825.00 —2 .83500 ob.9439
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ôsO.00 16.93254 14 ) .3U~ o b~.0. ) ,  1.5 ,04 )  113.4644 853.00 —5 .4 1980  54 .9953
81,.00 10.01123 147.08*1 *15.0)  -0.92556 243.5523 815.00 —8 .7*640 44.5380
900.OC 15.51180 149.C 718 900.00 —2.7~ 864 20o.0009 900.00 — 1~~.40354 38.6397
945.30 15.38*91 149.0441 925.).) —1.98141 lc.5.u085 925.00 -20.44501 52.9764
953.00 15.48910 148.5864 950.3) —1.88040 131.1336 950.00 —21.007.0 120.0637
975 .00  15.60892 145 .1890 915 .00  -0. ,01 12 134 .3537 975 .00 —1>. 38521 [34.2345
1000.30 15.82633 139.9269 [000.03 3.o1o03 o2..164 1000.00 —12 .10774 123.5356
1025.00 15.90991 133.1*55 1(25.0-) 1.7*581  03.3818 1025.00 — ) 0 . L 2 1 i7  116.4413
1050.00 15.90829 125.182 4 1050. 3.) 1.1 -.7* 1 -.5. fOol  1050.30 —8.84173 136.8211
1075 .00 15.80011 110.340 9 1015.00 2 .52 508 29 .7 5 07  1075.00 -8.06 194 94.4345
1100 .00 15.60522 1C6.7960 1100.00 2.09971 14.,116 1100.00 — 7 .01 71 1  81.6596
£125.30 15 .33576 96.7105 1115.00 4 .09433  3,9. 1*27 112 .00 — 7 . 4 3 8 7 >  64.644 2
1150.00 15.00594 8o.~ )52 115 0.30 2.~~2~ oL 3.5.4*07 1150 .00 — 1.48195 55.4601
1175.00 14 .63044 75.4761 111,.00 2.23 14 8 3~~L.,535 1175.00 —1.1 1912 42.1405
1200.30 14.22325 64 .0110 1200.00 1.12992 3 ) 1 . 9 34 6  1200.00 -6.13667 28.6946
1215.00 13.19670 53.1112 122,.00 1.11012 3)4 .o ’18 1225 .00 — 8. 7260 7 15.1133
1150.00 13.36018 43 .~~339 1~~50.00 3.34.314 491 .55 15 1250.00 — 9 .48 8 58 1.4660
12 15.00 [2 .9230* 32.0455 1215.00 -3 .59066 2 18.6025 121,.00 —10 .43219 3.7.4060
1300.30 12.4892’. ~3.0116 1300.00 -1.09018 2*o .4001 1300.00 —11.5132 1 334.1370
1325 .30 12.06435 13.9591 1325 .30 —3 .30184 254 .4 300 1325.00 — 12.93859 31~~.4017
1350.00 11.0544 9 s.03 19 13)0.3) -4.5.17 2 243.0s04 1350.00 — 14 . 56965 304.9410
1315.00 11.20843 358.1804 13 75.30 —o. ,110Q 4 . 2 . 5 4 7 7  1315.00 — 1* .52730 486.2471
1400.00 13.91862 351.0499 1400.00 — 8 . 5 7 2 9 6  223.4955 1400.00 —1 8.89290 267.2144
1425.00 10.62090 346 .0259 1425.00 — 11.2*961 2 17. 1488 1425.00 —41.12050  243.7563
1450.00 10.392 18 341.~~4 5 [  1453.0) —1. .s7 80 7 416.,953 1450.00 —24.75992 213.9310
1415.30 10.24653 337.094 2 1475 .00 -16.08344 229.1410 1475.00 —26 .39537 165.5042
1500.0 0 10.19055 333.4260 1500. 00 —1 9 .08339 2,o.8428 1500.00 —2 5.18330 122.142 8
15 25 .00 10.22027 329.9932 1525. 33 — 1 6 . 8 1  129 274.0483 1525.00 —2~~.00887 91.8895
1550.00 10.32 110 326.5 874 1550.00 —14. 34 780 21u.1989 1550.00 -21.14726 70.0159
1515.00 10.47081 323.0513 1515.00 —12.4 8 163 211.1980 1515.00 —19.14744 52.2964
1*03.00 10.64434 3 19.49 08 1*00. 03 — 1 1 . 1 3 8 79 2*3.2.32 1600.30 —18.73431 3b.7877
1625.00 10.81132 315.2708 1625.vO —10.18 744  4 3.1978 ~625.00 — A 8.02769 22.5991
1650.00 10.96918 111.0312 1050.00 -9. 5 3353 2.3.5*17 1653.00 — 11.56832 9.2901
1675.00 11.08393 300 .52 17 1675.00 -9.11454 232.9162 1615.00 —17 .31342 35o.6284
1700.00 11.150C* 301.0062 1700. 00 —8.88854  442.0)44 1700.00 —17.21424 344.4880
1725.00 11.16008 297.1558 1745.30 — 8 . 8 2 6 8 1  211.1405 1125.00 —1 7 .30902 332.8030
1750.00 11.10973 294.3918 1150.00 — 8 .939 38 2)3 .2160 1750.00 —1 7.52 184 321.5447
1775.00 10.99 731 281 .o531 1775 .00 —9.11225 189 .’,255 1115.00 — 17.8632 3 310.1107
1800.00 10.82350 282 .9944 [800.00 — 9 .455 5 1  178 .8270 1800.00 —18 .31363 303.3203

• 1825.00 10.59039 278.4046 1825.0) — 9.902 37 1*8.5037 1821.00 — 18 .872 34  ~90.4 104
1850.00 10.30181 214.10*4 [8,0.0-3 — [0 .4 ,150 158.,.37 1853.00 —19 .52581 281.0359
1875.00 9.96290 269.9548 1875.33 —1 1.11654 1.9.3533 1875.00 —20.26129 272.206 1
1900.00 9.57992 166.035* 1900.00 — [ 1.8743 1  1.0.1*06 1900.00 —~~L.O6 L7 2 464.1812
1925.00 9.16032 202 .7033 1925.03 — 12 .7233* 1 2.3231 1925.00 —21. 9031* 256.8004
1950.00 8.71035 258.9383 15>0.0-3 -13.o4o5, 124.8304 1953.00 — 22 .75577 253.3632
1915.00 8.2400 1 255.7459 1915.00 -14.62548 118.7993 1915.00 —23.57738 244.6931
2003.00 7.15435 2 5 2 . 7 5 5 7  2000.03 —15 .o10 5 9 114.1436 2030.00 —24.32249 239.7608
202s.0O 1.25911 249.92 14 2C2>.00 — 16.5368 7 113.9991 2025 .00 —44.94 119 435.346 1
2050.00 o.75721 247.1845 2053.00 —17.3 1618 109.1931 2353.00 —25.42149 231.1133
2015.00 0.24862 244.4790 2015.00 —17 .8*099 1Ju.o18 9 207,.0O —2 .73880 22o.6726
2100.00 5.73009 241.7)68 1100.00 —1 8. 1237*  108.4468 4130.00 —25.91696 221.6782

• 2 125 .00 5 .19532 238.8940 2145.03 —18.124*9 1)1.3798 2125.00 —25.98973 215.9018
21 50.00 4.63521 235.8947 2150.00 -17.9393> 13 .4>92 21>0.00 —25.99534 209.252a
21 75.00 4.03888 432.0930 2175. 00 —17.o~ 921 1)2.4831 2115 .00 —25.90*1* 201 .7515
2200.00 3.39348 229.152 5 2200.00 — 1 7 . 3 6 0 8 2  97 .919 1 2200.30 —25.92789 193.4902
2225 .30 2 .6853 1 22,.,43r’ 2225 .00 — 1 7 . 39 * 0 7  -)~~. o24 2225.00 —~~5.896 7o 184.5963
2250.00 1.89953 221.5351 4450.00 —16 .8954 9 3o .4370 2250.00 —15.8823, 175.2102
2275.00 1.0200 7 2 17. 1927 2275 .30 — 16. 17505 19.7494 22 75.00 —25.89204 165.4724
2303.00 0.02909 2 12.4614 4100. 00 —16. 14182 14.o749 2330.00 —2 5 .927 76  155.5171
2 325.00 —1. 09387 237 .252 5 2325 .00 —16 .  79761 ~5. 1586 23 25.00 —25.9 9246 145.4720
2350.00 —2 .3728 5  20 1.4150 2350.0’)  —lo.1.130 37 .92 12 2350.00 —2o .38 832 135.4512
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27 7).~JLj 3 . d ) 0 0 0  ~~~~~~~~ 2i7. . U) — 1 1 . 1~~~ 994 ~~~~~~ 23 ls.0O — 2 6 . 2 1 7 5 9  125.5013
4 4 0 J .3 J  —5 .51333 1 o o . o J . .  2 4 ) -,.JJ  -~~ 1. .192 ~ .3.3*3*  Z 4 ) ~~.’~C — l o . 1 6 4 ~~ J 1L~~.S983

—1.44 3.1 116 .3318 4 4~ 5 J J  — 1 1 .8 *3 , )  - * .* ‘. 4 4 4 5 . 0 0  — 40 . ,bsj •, 10* • 54~.
2 . 5 3 . 3)  — 9 . 5 . 0 3 1  1 . 9 0 0  2..).)) - j O . , j o ll  • ,j.* ,3o 2 4 5 3 . 0 0  ~~~~~~~~~~~~ 9 1 . 59 . 3
2 4 1~~.) J  — 1 1 . 5 2 ’3  1 42 .o , - . o 2 4 1 5 . 3 0  1d.~12~~3j  2 4 . L ) i~5 2 4 7 5 . C G  — 2 7 . 1 1 4 8 89 .1005
~ s 0 0 .  3 — 1 2 • 1~ 189  L I  ~. . * 2 5 30 .  U i - - I • 7 ,  30 2 5 ) )  .30 —4 7.  435o5 81 • 15.5
2 , 2 5 . 3 0  — 1 ~~. 3 1-.~’2 0 ‘.* *  15 2) 2 . 0)  - 1  ~~. ‘~~ 1 5 ’  ~~. o 1* 2 5 2 5 . 0 0  —27. 1955~ 73.8021
255). 00 - ~ ‘. ‘9’9o9c ~. 5 .3C o0 2 5 s 5 .  O i  -~~ j . o  ., -. .. j 1 &  2 5 , 1 .00 — .4. ~8~~3)  *1. 1009
2. 7 - ~ .)~~ - 5 9 5 - . 3 1  5-. .- - .~~ ) 2~~1, .) j  — 4 1 . C 1  71*  ) 3 I . . 3 ))  1515.3)  48.5 ,) )1.1102
2 * 3 0 . 0 0  — 1 .9 2 5 0 3  4...Ji 2~~00.JJ - 2 1 . i j S 3 ~ 3 i 4 . lid ) 2600.00 -29 .3t91 55.~~* l
. o~~5 .00 -0.60,35 3o.*01 2*2 5 .uj  -22 .ji.~~~73 J J . .- ~ * 2o2 .00 —C9.~~i 1l 51 .5437
21 ,5’.J) — 5 .5.2)’, 3 1 . 0 ’ l c .. 2 * s O . i )  — 4 3 . U - . o , 3  ) .* .) 1 33  2 6 5 J . J j  — 2 9 .6 17 , 2  1.~~3)5
2* 1..30 - . .ooOS C 2.~.1 o #  !* 1~~~ . 

) -
~~~i.~~~ io..’ 3.2. ) 4 ~ 2675.03 —3 0 . 1~~11~~ 4..33~~J2 100 . 00  — i . .5~~&. 2 2 .J s I o  •‘ I ~~~~.3) — . s . * 1 3 5 1  3,o ., 1131  ~ 7 J J . ) 3  — 3 3 . , ~~7j 5  41 .0315

2 7 2 - ..3 J  — 3 . 2 ~ 510 L- i . , S c• -- ~ 1. s .  3 )  — 2 , . d  ‘~~ 1 U 5 - . . 3 2 0 i  2 1 2 5 . f l  — 3 ) .  *4 l 2~ 3 1  .2&.o3
2 1 5 0 .0 0  — 2 .~~.195 1 5 . O c l !  ‘ 1 ) 3 . 0 3  -~~ .. j _ 2 * 2  3 r 4 . . 9 5 r  275,.0C ~ 3. 7 *d~~0 j l .,4 . 7
2775.00 —2 .13524 i • 31 ~~ / 1 5 .  3 )  —~~~~.. 31 ‘3-. 3 , ,.0344 27 15 . 3 0 — 3 3 . 4 1) .  1 3 , .
26 0J.Oo —1.b%o i ’ 9  ‘ .~~~3, ’1 2 e - 3 , . J J  — ,.,75)-. 314.111 * 2~~~3.00 — 3 , . 9 i ’ Z  3 2 . 4 3 . 2
~U2s.OG —1 .31877 _ .,,j* 2 ’ .O — 3 . .,5-o52 1 J .l i l ’, 2 ” 2 ~..0 J — 3 . -~,~)1’. 2 i . * ~.4
2 o 5 ) . 3 3  ) .95  ~~~ .o 003  2h ). 3)  - , 3 3 ,  ~1 ~j.. I .: ’~ 235j.O0 3C,. 431  3) 27 .3 54,
2~~1s.00 — 0 . 1 2 5 1 8  .,< 5-, 2 b T ~~.0 )  — 4 5 . 3 200* ) . 0 t 0 5 2 8 ’ .)O  — 3 3 . 9 ~.1 , 9  2 . . ) 3 s 6
2 5 3 0 . 0 0  -3 . 5,0 ,o  i5 . i3~- 0 2 5 u ~~.j 3  — , 5 . 4 3 s ~~1 ~ , . .1 ,  2 9 ) 3 . 0)  — 3 3 . - 9 5 . i ~~ 2 0 . 4 4 2 .
292~~.00 — 0 . 3 . 0 o 1  3 5 , . - ’ .- .1 -, 2 5 . . , 3  — 2~~.

.. ‘~ 38 2~~,. ‘ i 1~ 2 5 1 5 . 3 5)  3 1 . 3 7 1 3 5  . / . i~~~*o
2950 . 30  — 0 . 2 1 5 3 *  3 5 3 .~~I~~ 25~~0 . ;0  - ,~~. 1 o 8 7~ 2 ’ - . •,3~ 2 9 s , . 3 — 3 ~~.1~~ ..4  ,i ~~
20 1,. 00 — 0  • 134.. 35 . -, ,-. 

~~,, .  3)  —
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3350.00 —2.99276 32- . . 4 )  7 i 3 S O .  . 0  —
~~ . . , 13 .I

~~. ) 3 ) i . J 3  —36.02201 3 2 6 .  ~4~~6
3,75.30 - .‘..190 o.~~.s7’.o 3375 .33 — o ’ . . -.J .-. 111.~~,5c. 33’5 .00 —31.21,84 325.0020
3433.00 — 3.o8245 322.7 .-~ 3 j’.0... —

~~ ‘. 7 353* ioo. - * I 3 4 0 0 . 3 0  — 3 7 .  8 , ls b  321 .6179
~~~~~~~~~ — 4 . 3604~ 32~~.~~ F9 8-. i- . .~~ .o .  c 3 . l l ’ - ’  • _ j . , 0 3 1 34 2~~.00 ~ 38 . O 52 ’ . J  3 1 6 . 1 1 2 3
3453.00 —4.915,* ~~~~~~~~ , - .50 .0’)  —2~~.,52o, L,5..o3-, 3453.30 —39.52021 314.5342
347~~.00 —5.48934 321.i-,12 0 ’ . 7 . D  —2- ~.~~’.34 i 3 .~~~23 34 75.00 —.0 .53099 3 10 .6 1 4 5
3 5 * u . 0 C  —6 .10330 )41..-..’. 3 5 , . j J  — , ) . ) ,~~oo 1.5.3371 3533.33 — ‘.1.107~ 0 301.0*51
3525.00 —0.75645 321.~~’.,1 3525.33 --30.1*009 3.3.1334 3525.00 43.080.9 303.Zl.2
3550.00 —7 .44819 322.0577 3 5 5 3 . 0 0  — 3 ~,.7-.5 57  134.  ‘~~ 77 3553.oO 44.71004 299.4514
3575.00 —8.11444 hU..o, . 3s1s.)) —3 3 . s 3 l L O  1~~s.o2oo 3575.00 —40.71603 295.5942
3600.00 -8.92739 325.o5.t 3*00.03 -30. 74,1* 124.7)52 3600.00 —49.20190 291.6633
3625.00  — 9 . o S - 5 ) 9  328.453’9 3*25.00 —30.98441 119. 1564 3645 .00 52. 1)135 2 81.5029
3 6 50 .3 )  — 10 .4 5 9 ) 9  33 1 . 6 52 1  3*50 .00  — 3 1 . 2 ,0 2 4  114 .4398 3653 .00 — 5 8 . 3 5 1 1 6  282.3506
30 75.00 — 11.1890 8 330 . 1 3 7 2  3075 .30 — 3 1 . 54 0 6 2  110.0109 3675.00  — 15.033 17  257 .3833
3700.00 -11.84680 34 1.73 72 3100.03 — 3 1 . 6 5 3 ,0  1)5 .4704 3100.30 — * 1.599 55 104.5586
3 725.00 — 1 2 .3 0 7 5 2  34 7 .~~792 3125.30 -34.186)2 100.013* 3725.00 -55.1003. 98.1084
3 750.30 — 12 .76 79 1  354 .0532  3750 .00  — 3 2 .5 3 0 4 5  96 .0305 3750.00 —51.6261 0  94.9171
3175.00 — 12 .959 1* 1.0189 3175 .00 i4.93248 91.5050 3775.00 —49.30901 91.6170
3800.00 — 12.95714 7 . *709  3800.03 — 3 3 . 2 8 2 2 9  O7 .0L 8 .~ 3800. 00 -47 .60980 88.7205
3825.00 — 1 2 . 7843* 14.4438 38~~5.00 —33.07456 8~~.>43b 3825.00 —46 .295 02 85.9566
3853.00 —12.4 807)  19.8909 3850.00 —34. 378 63  78.3531 38>0.00 —45 .24412 83.3401
38 75.00 — 12.09069 24.1048 3875.00 — 34.49445  73 .5161 3815.00 —44 .383 13 80.8414
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3900.0 0 —11 .65378 28.0882 3900.00  —14.92261 *6.9001 3900.00 —4 3 .6 6 177  78 .4373
3925.00 —11.2003 7 31.9091 3925.00 — 35 .364 18  04 .1747 3925.30 —4 3 .06 55> 7~~.1081
3950.00 —1 0.75162 34.4635 3950.00 — 35 .82065 59.3066 3950.00 —4 2 .55560 73 .8373
39 75.00 —10 .32127 36 .4>16 3975.00 -36.29355 4 .2659 3915.00 -42.12268 11.6113

• 40 00.00 -9.91769 37.9662 ..000.00 -36.78429 49.0227 4000.30 -41.75,80 69.4194
4025.00 -9.545>9 39.3885 4025.00 -s l .293 79 .3.5483 4025.00 -4 1.44693 61.2546
40 50.00 —9.20 133 3 9 .e 8 7 3  4050 .00 — 3 7 .82224 37 .8 14 1 4053.00 -41.19038 07.1129
40 75.00 — 8 .9C3 78  40.’.201 4075.00 —3 8 . 3 6 86 1  ~L.19L7 40 75.00 —40 .98070 62.9914
4100.00 —0.6 3492 40 .135 1 4100.00 -~~3 .93O4O 25 .4527 4103.00 —4 0.o1517  00.0919
41 25.00 -8.40016 40.672 5 4125.00 — 3 9 . 5 0 3 1 9  18.16% 4 125.00 —40.090,1 58.8302
4150.00 —8 .1986 0 40 .6663 41>0. 00 -.0.08023 11.1183 4 150.00 -43 .o0, t4 5o .7955
41 75.00 — 8 .02 9 15  40 .74> 1 4 175.00 —40 .05222 4.2794 4175.00 —4 0 .5536 1 54.8001
4200.00 -7.89064 40.5335 4200.00 — .1.20715 3~ 0.’.458 4200 .30 —40 .5308 7 52.8>00
4225 .00 — 7.7b18o 40 .4527  ‘.~~45.00 —4 1. 73059 i’.8.2483 4225.00 —43. 55 130 s) .9512
42 50.00 — 7.70 159 39.9213 4250.00 —42.20657 339.6*28 42 0 .O C —.1 .59560 49.1085
4215.00 —7 .04866 39.5544 4275 .00  -42.6 1913 330.8164 4275.00 —4 o.66710 47 .3256
430 0.30 -7.62191 39.1071 4300.03 —4 2 . 9 5441  341.788 1 43)0 .00 —43.764 02  4,.6045
4325.00 - 7.6202 4 38.1716 4325.03 -.3.20329 312.1321 4325 .OC —43.88466 43.9458
43 50.00 —l .64 26L  38.3190 4350.00 —4 3.3 0 2 .6  ~,jj .b960 4350. 30 —41 .027 50  42 .3483
43 75.00 — 7 .68 6 )4  31.9997 4375.00 —43.43 ,5*  294.90)1 .3 75.00 --.1.19150 40 .8098
4’.OO.OC -7.755~ 2 37.*430 .400.00 —43.43 195 2ao.4208 4400.00 —41.3750 6  39 .3271
4425.00 —7.84447 31.3178 4425.30 —41.30488 216.3501 4425.00 —41.57951 37.8966
4450.00 —7.95380 37.0326 4450.30 —43.249)3 270.7129 4453.00 —.1.80322 io.5150

• 44 75.00 — 8 .082 82 3o .7958 4475.03 —4 3.10004 2*3.5261 4415.00 —44 .0469 1 35.1799
• 45 03.00 — 8 .2 30 78  30.0155 .500.00 —-.~~.93 039 2 ,o.1778 4500.00 —4 2 .3 1137  33 .890 1

4525.00 — 8 .39 69 4  36.s004 4525.00 -42.15175 2~3.’.398 .525.00 — ‘.2.59163 32.646 7
45 50.00 — 8.580 52 36.4591 4550 .03 42.)7344 244.4764 4553.00 —4 2. 9 3697  31.4549
45 75.00 —8 .78069 30.5000 4 575 .03  —4 2.4 320 3 238.8489 4575.00 -43.24388 33.3150 ‘ -

4600.00 -8.99055 3o.0343 4600.00 — 42 .24 5 53  233.5193 4600.00 —43.6 0092 29.2423
46 25.00 —9 .22 70 > 36.6698 4*25.00 —42.13*3-) 248 ..528 4625.30 —. 3 .98877 28.2474
4050.00 —9.471 32 37 .2173 4650.00 —‘ .1.98753 223.0181 4653.00 —44 .40604 27.3466
46 75.00 —9 .72 70* 37.o8o8 4*75 .00 —4 1.69243 218.9884 4615.00 -44.8>423 26.560 1 4
4100.00 —9.99350 38.2880 4730.00 -4 1.8225’ . 21-..)’.lO 4 700.00 —.5.33415 25.9119
4 725.00 —10.2686 1 39.0324 4725 .00 —41.1790’. 210.2,68 .125.30 —.5.84866 2s.43 10
4150.00 —10. 55032 79.9474 4750.00 -‘.1.7627. 20*.1199 4750.00 -46.39674 25.1512
4775.00 — 10 .83528 40.9818 .775.00 —4 1.1740 9 232.1111 4775.00 -46.97923 25.1122
4800.00 11.12153 42.212(’ 4800.00 —41 .8 1334 198.4773 4830.00 —47.595u1 25.3606
4825. 00 -11.40558 43.592 1 4625. 03 —4 1.88052 194.4707 4825.30 —48 .24431 25.9501 3
4850.00 —11.68398 45.1535 4850.30 -.1.91559 1,0.0090 4853.00 — 48.92213 2o.9431
48 75.00 — 11.95303 4 0.6837 4875. 00 —42.09837 1*1.2443 4875.00 —49.6 2 366 28.4096
4900.00 —12.20893 48.7 160 4900.00 -42.24879 163.7093 4900.00 —50.34015 33.4263
4925.0 0 —12.4479 2 50.0191 4925.00 -42.-.2679 180.3 770 4925.03 — ,1.05844 33.0699
4950.0 0 — 12.66643 52 .99~~5 4950.00 -44 .63239 117.0603 4953.30 -51.7>9*1 36.4094

• 49 75.00 —12.8* 128 55.~~d69 49 75. 00 —42. 365 6 3 173.o123 ‘.975.00 —5 2. 4 18~ 3 43 .485 3
5000.00 -13.02993 57.0048 5000.00 —43 .12744 i10.*261 5000.00 —53.00342 45.2854

GA MMAt 010l~ 90.0 PKI(D10) 90.0 L T ( K M J - .  5.300 LR()cM1~~ 10.0)0
z x Y

MH 0~ KM) A M P(L)8 ) A NG (O EC.) I9 )-4L1t KM~ A MPL Ob ) 44* (OE G) k I-)0(K M) AMP I OB) ANO(DEGI

• 25.00 2 7.51953 119.5702 25.00 2o.o445) ~2 .863 5 25.00 *3.08800 244.1*72
50.00 2 3.71263 152.9835 50.00 22 .9152 1 38.9513 50.00 bO.18823 234.2179

• 75.00 21.24971 125.9061 75.00 20.57001 14.5238 75.30 7.9 1233 224 .2904
100.00 19.39833 98.5913 100.00 18. 7992? 350.3767 130.30 56 .08667 214.3877
125.00 17.9367> 71.102 5 125.00 11.37453 345.6*00 125.00 54 .478 12 204.4572
150.00 16.77313 43.4 166 150.03 10.1953> 331.3340 130.00 52.97903 194.4384
175.00 15.86622 15.1935 175.00 15.20720 217 .1655 175.00 51.53078 184.2587
2 00.00 15.19932 348.1660 200.00 14.3716 1 253.2731 200.00 50.09673 173.8283
425.00 14.68836 320.7561 225.00 13.53481 229.6249 225.00 48.6 1655 1*3.2431
250.00 14.48950 293.9148 2)0.00 12.95894 200.714* 253.00 4 1.15347 151.9935
275.00 14. 50465 2~~7.848b 275.00 12.47722 184.0815 275.00 45.05547 140 .0463
300.00 14.10259 ~42.*38b 300.00 12.37032 1*1.9906 300.00 44 .12877 127.1591
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325 .00 15.04035 2 19.0932 325.00 11.11879 140.4885 325.00 42.5946 7 113.0393
350.00 15.4422 1 196.3342 350.30 11.28092 119.2268 350.00 ‘.1.03411 97.6 112
3 75.00 15.91372 115.446 7 315.00 10.98483 99.0874 375.00 39.67424 80.3513
400.00 16.39468 155.8847 400.00 10.o9123 79.5525 433.30 38.5*801 61.4453 :1
425.00 16 .85536 137 .5546 425.00 10.38532 o0.o026 425.00 37.83057 4 1.6498
450.00 17 .2739 1 120.35 15 450.00 10.05420 42 .2093 450.00 37 .49753 22.0940
475.00  17.64844 103.94 14 4 15.0 3 9. *5236 23.8539 475.00 37.42128 3.6711
500.00 17 .9336 1 88 .7210  500.00 9 . 2 3 1 74  o .5422 503.00 31.o299’. 341.2573
52,.00 18. 14555 14 .3519 525.00 8 .15738 349.6807 525.00 37.92016 332 .0479
553.00 18.27980 60.71*5 550.0) 6 .22102 3~~3.2390 550.00 38 .212 10 319.6008
575.0 0 18 .33372 47 .9472 575.00 7.614 19 311.1899 575 .00 38.45718 301.8118
000.00 18.32005 35 .7356  *00.00 6.94424 631.3247 630.30 38.00204 290.8706
025.00 1o.207 72 24 . 70 5 0  025.00 0 . 11437  245 .99 73  625.00 38 .700’ .7 280.8965
050.00 18.01485 L3. o38 o S O . O O  s .3104 5 2 11.3051 *50.00 38. 11852 2 17.5239
* 15.30 11.74313 3.5181 *75.03 ,.34158 25o.3447 075.30 36.05631 2*8.0310
700.00 17.3982 5 354.1658 100.30 3.25451 2.2.324* 133.30 38.5153* 260.1210
725.00 10.99300 345.5~~03 725.00 2.35814 246.2207 72,.00 38.28123 251.9228
750.00 10. 51930 331.1314 750.00 3.69364 21..6572 750.00 3 7.96512 244.0406
775.00 15.99590 33(~. 7112 77s.00 —0.6,393 231. ,730 775.10 37.01470 236.4043
60 0. 0 0  15 .43928  3 2 i . 5 2 93  800.00  — 2 . b 2 5 3 2  1d9.94)3 803.30 37.16150 228.9683
825.00 14.80887 319.1953 625.30 —4.*790-, 1(7.5053 825.00 30.04273 221.71*0
85 0.00 14. 31038 314.0685 850.00 -1 .07410 1~~7. 8o70 850.00 30. 02940 214. 7128
815.00 13.7*281 310.o906 875.00 —9.95891 1*3.539? 875.00 75.34258 201.61.2
903.00 13.30845 307.7170 900.00 —13.44832 176.901, 903.00 3.. 65/7 201.0110

• 525.00 12.90063 304.9*14 945.00 — 17 .14790 170.1273 925.00 33.0905’. 19..4840
950.03 12.56144 302.412* 950.)) —18.’.2349 116.5004 950.00 32.10526 1*8.0*03
‘ 75.00 12.28085 299.o728 975.00 —16. -.3982 212.9942 915.00 31. 9383 161.815~
1000.00 1~~.0391o 297.1919 3000.00 —14.15*99 214.1594 1003.00 70.33357 17s.1119
1025.03 11.81143 294.2652 1025.30 —12.5)782 238.1913 1025.00 2 8 . 6 9 1 6 2  1*9.998’.
1053.30 11.56739 291.1785 lCsO.00 —11. 0663 1-.9.4890 1050.00 .7.23171 16..9296
107,.30 11.297 32 2 8 7 . o 3 8 1  1015.00 — 1 0 .  77.15 106.  6375 1075.00 25.27055 163.0508
1100.00 10.974.4 2*4.35~~7 1100.3) -10.35609 171.1.59 1103.30 22.87ooo 15o.C’.SI
1125.30 30.58460 260.8347 1125.00 —90.1901* 1o’..849o 1125.00 19.80,50 153.6077
1153.30 10.11718 2 7 7 . 39 3 1  1150.33 — 1 0 . 2 3 7 * 2  &s2.0954 1153 .00 15.53839 15o.2572
117 5.00 9.5602, 274 . 1  702 117s.00 —13.40999 136.9739 117 .00 9.2051s 978.0092

~203.J0 8.93O6~ 271.,20o 1 00.30 —10.8 1000 145.5246 12)0.00 6.45159 247.5210
1223.30 8.21519 269.0104 1.25.33 —11.42890 111.7520 1225.00 14.116’.3 271.7388
1253.00 1.43295 261.4424 12,’).00 —12 .13918 97.0702 1253.00 17.71310 274.9158
1 2 1 s. Q O  6.6063) 20o.7o39 12? .J0 —13.3)195 83.1021 12 75.00 40.06841 273.2195
1300.00 5.78028 201.1911 liuu.30 —1,.01779 **.010~ 1300.00 21.72*57 2*9.8064
1325.00 5.00335 208.7212 13~~5.00 —15.1 9204 ~,4 . 3 b 3 3  1325.00 22.94249 2*5.6294
1350.30 4.34071 271.. 44 1350.33 —16. ,2971 35.8040 1350.00 23.8490* 261.0*90
1375.00 3.64725 214..490 1375.00 —18 .33075 17.9734 1375.00 24.525)5 25o.3098
1400.00 3.54630 277.7913 1400.00 —19.o1079 358.3479 1433.00 25.01918 2 1.4503
1425.00 3.41837 280.756* 1425.30 —21.’.00o3 33o.1609 1425.00 25.36607 240.5521
1450.00 3.41034 282.9800 1’.,O.OO —2 3 .33203 310.7040 1450.00 25.  58005 2 . 1 .6 5*3
1475.00 3.45772 284.3213 1475.00 —24.25844 2~~1.9048 1475.00 25.09714 236.7936
1503.00 3.50321 284 .8274  1500.30 — 2 . . 7 o 8 8 1  251.04 17 1500.00 25. 11137 231 .9890
1525.00 3.50453 284.6519 1525.00 —2 ’ . .58595 222 .9995 1525.00 25 .6353 3  221.2051
1553.00 3.43423 283.9922 1550.00 —23.96211 1~~1.8021 1550.00 25.47665 222.6443
1575.00 3.2766 2 283.0547 1575.00 —23.2050, 1/6.0130 1575.00 25.24030 218.1490
1600.00 3.02454 282.0403 1600.00 —22.64091 150.8653 1600.30 24.92933 213.8057
1625.0 0 2 .6773 5 28 1.142 1 1625.00 —2 2 .1 5285  139.6210 1625.00 24 .545’ .3 209.0435
1*50.00 2.24008 280.5479 [650.00 —21.81560 123.7505 1650.00 24.09108 205.6970
1675.30 1. 72384 280.4426 1675.03 —21 .62531 138.9058 1675.30 23. 507 18 202 .0082
1700.00 1.14713 281.0049 1100.00 -2 1.51225 .4.8656 1700.00 22.974 76 198.6279

• 1125.00 0.53 789 282.3940 1725.00 —2 1.64 57-.  01.4934 1725.00 22.3 1506 195.0192
1750.00 — 0.06510 284.7227 1750.00 —21.8 3565  *8. 7097 1750.00 21.59032 193.0595
1775.00 —0.61325 288.0117 1775.00 —22.13268 56.4754 1715.00 20.80461 191.0443
1800.00 — 1.05448 292.143 8 1800. 00 — 22 .528 0 3 ‘.4.7827 1800.00 19.96550 189.6888
1825.00 —1.34563 296.8435 1825.00 —2 3 .0 126 0 33.6482 1825.00 19.0862 1 189.12*3
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1850.00 —1 .46635 301.7234 1850. 00 -23.51629 23.110~ 1850.00 18.189 3* 189.4990
1875 .00 —1.42564 306.3882 1875.00 —24.23651 13.2239 1875.00 17 ,30827 193.9331
1900.00 — 1 .25578 310.s422 1900.00 —24.88075 4.0564 1900.00 16.’.920b 193.4891
1925.00 —0.99862 314.0366 1925.00 —25.59488 3,5.6755 1925.00 15 .80214 191.0908
1950.00 — 0 .69 298 316.o506 1950.00 -26 .301 73 348.1316 1950.00 15.29508 201.4622
19 75.00 —0 .3*831 319.0422 1975.00 —2 6 .97098 341.4280 1915.00 15.00812 206 .1354
2000. 00 — 0 .04 397  32 0.7031 2000.00 —2 7.5 01 92  335.4880 2000.00 14.93944 213.5010
20 25.00 0.26933 321.9255 2025.00 —2 8 .03 * 12  330.1492 2025.00 15.04994 21’ ..3063
2050.00 0. 56634 322.1883 2050.00 —2 8. 3 *69 3 325 .0686 2050.00 1,.28099 217.1014
20 75.00 0.84509 323.3511 2075.00 — 2 8 . 5 4 7 6 7  319.9158 207 .30 15.5 7442 218.8959
2100.00 1.10509 323.0500 2100.00 —28. 593 1,  314.5460 2100.00 15.8839* 219.1645
4125.00 1.34015 323.73 14 2125.0) — 2 6 . 5 3 3 6 6  3)8.5103 2125.00 16.17169 219.8332
2153.00 1.567*8 323.5964 2150 .00 — 2 8 . 4 0 5 32  33 1.9509 2153 .00 1o.43 ,78 2 19.2533
2175.00 1.76849 323.205 1 2175.00 —28 .24210  294.0904 21?,.00 lo.64093 218.1582
4203.00 1.94079 322.7515 2400.30 —28.371*1 230.8562 2200.00 16.80551 21o.6653
22 25.00 2.10041 322 .3703 2225.00 —2 7.9 1437 278.,’.96 2225.00 10.90932 214 .8732
2250 .00 2.22707 321.23 91 2250 .00 —21. 78474 2*9.882* 2250.00 10.95819 212.8641
22 75.00 2.32459 320.4810 2275.30 —2 1.0924 0 2*0.9653 227 5.00 16.95317 210.7067
2300.00 2.39117 319.2185 2300.0) —21.o4400 2,1.9C12 2300.OC 1o.89s91 208.4591
2 34 5 . 0 0  4.42 555 318.*189 2 3 25.30 — 2 f . u 4 3 7 7  242 .1833 2325.00 16 .78864 flo.1117
2350.00 2.42 (05 316 .0901 23 5 0.30 ~ 7.o9470 233.0960 2350.00 1* .63351 203.8892
237 .00 2 .39570 315.o809 4175.00 — 2 7 . 19886  224. 1154 2375 .00 10.43312 201.6519
2400.00 2.33221 314.4790 2400.00 —27 .95753 21,.9115 2400.00 16.19019 199.4977
2425.00 2.23794 313.3108 2425.03 —28.1 1125 2 ’7 .3498  242 .OC 15.90779 197.4622

• 2450.00 2.11485 312.2002 2450. 03 —28..3994 199.0927 1450.00 15.5893 1 195.5798
241,.00 [.96543 311.1680 2475.00 — 2 8 . 1*247 111.2015 2475.00 15.23875 193.8836
2500.00 1.79250 310.2314 2500.00 —29.1364 ’ .  183.13*6 2500.00 14 .86075 192.4053
25 25.00 1.59940 309.4031 2525.30 — 2 9 . 5 5 7 7 9  176.758 1 2525.00 14.4*380 191.1741
2550.00 1.3892 3 308.o912 2550.03 — 30 .32 02 9  110.3242 2553.00 14.04540 193.215s
25 75.00 1.1*529 308.0996 2575.00 —30.s150 3 Io’..4885 2575.00 13.62209 189.5493
2000.0 0 0.93061 307.o272 2600.33 —31 .02998 1,9.2938 2003.00 13.199’.S 189.18*7
2025.0 0 0.68786 307. t700 262s.00 -31.5499~ 1,’..104o 2025.00 12.78089 189.1271
2050 .00 0.43920 307.*410 2650.30 —12. 05708 150.8954 2650.00 12.39421 189.3553
2* 75.00 0.1862 7 306.6111 2675. 00 — 3 2 . 5 3 2 3 9  1.7.6416 2*75.00 12 .33093 16~~.d39 2
2700.00 — 0.0699 1 306.8115 27C0.0) — 3 2 . 9 ) 8 3 7  [- .4 .9125 2700.00 11.70541 190.5296
2725 .0 0 — 0 .3 2 8 8 4  306 .6 337  2725.00 — 33 . 3 2 2 2 3  1.2.5153 2745 .00 11.42368 191.3621
2 750.00 —0 .5903* 300.9312 2150.30 —3 3 .6 186 1  1.0.4711 2750.00 11.189o0 192.2624
2775.00 —0 .85474 307.0999 2775 .00 — 33.8 , 107  138.4392 2715.00 11.03279 193.1534
2803.00 -1.12229 307.7381 2803.30 —34.03098 1io.3434 2803.00 10.86030 193.9630
28 25.00 — 1.39330 307.o4 17 2825.30 — 34 .1748 0 [34.3893 2825.00 10. 75549 194.0305
2850.00 —1 .6018 7 308.0317 1850. 00 —j, .10089 131.6497 2850.00 13.68122 195.1113
28 75.00 —1 .94584 308.4950 2815. 03 —3 4 .4 2653  128.9*02 281,.00 10.62887 195.3771

• 2900.3 0 -2.22669 309 .0457 2900.00 —34 .56* 19 120.1080 2900.00 10 .50976 195.4187 4
2925.00 —2. 5095 3 309.o882 2925.0) — 3 . . 1 3 0 6 5  1~~3.1205 2925 .00 13.55591 195.2367
2950.00 — 2 .79311 313.’.2o2 2950.03 —34. 92694 123.0550 2950.00 10.54037 194 .8447
2975.00 — 3 .07592 311.2*95 4975.03 — 3 5 . 15858 110.9710 2915.00 [0 .47737 194.2628
3003.00 —3 .356 19 312.2140 3000.00 —35 . 4 26 37  113.9231 3030.00 10.42235 193.515*
3025.00 — 3 .63209 3 13 .2o25 3025.00 — 3 5 . 7 2 7 4 2  113.900’. 302s.00 10.35188 192.031C
3050.0 0 — 3 .90176 314.4 10* 3050. 00 —36 .0580 7 138.1105 3050.00 10.203 3 191.03*4
30 7,.30 —4 .16339 315.o543 3075.00 — 36.4 14 58 105.4124 307,.00 10.155(5 193 .5599
3103.00 —4 .4 1534 316.9871 3100.03 — 36.7 894 0 1~~2.8 24 3100.00 10.01774 189.4284
3125.00 —4 .656 12 318.4006 3125.00 — 3 7 . 1 7 7 6 1  133.4229 3125.00 9 .87936 188.2618
3150.00 —4 .88444 319.8860 3150.30 — 37 .s 750 3  10.0941 3150.00 9.71131 187.1022

• 3175.00 —5.099 15 321.4333 3175. 00 — 37. 9194 8 .,.8~ 45 31 75.00 9.52300 185.9540
3203.00 —5.29928 323.0323 3200.00 —38.39166 93.5560 3200.00 9.31846 184.6437
3225.00 — 5.48398 324.o704 3225.30 — 3 6 . 8 1 53 8  91.1421 3225 .00 9 .09734 183 .7898
32 50. .J0 —5. 6525? 326.3362 3250.00 — 3 9 . 2 5 7 * 8  88.8291 3250.00 8.86234 182.8085
32 1s.00 —5.80453 328.0164 3275. 00 — 39.  74838 *0.2164 3275 .00 8.61593 181.9134
3300.00 —5 .93959 329.o958 3300.00 —4 0 .23988 83.5550 3300.00 8 .36075 181.1152
3325.00 —6.05776 331.3596 3325.00 —40.80059 30.o493 3325.00 8.09985 180.4215
33 53.00 —6.15946 332 .9915 3350.00 —41.44495 11.7555 3353.00 7.83632 179.8362
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33 75.00 —6.245 52 334.5150 3375.00 —.2.1 13*3 74.2801 33 75.00 7.57335 179.3595
3403.00 —6 .31 724  336.0950 3400.00 -43.0 1454 13.0393 3400.00 7.314 11 176. 9872
3425.00 —6 .3 7639 337 .5374  3425.00 - ,3 .9 94 0 3  ..7.4509 3425.00 7.06157 178.7114
3450. 00 —o.4 2511 338.6899 3450.30 -.5.1.917 03.,3 74 34)3.00 6.81843 178.5199
34 75.00 -0 .46584  3 4 0.1 4 3 8  3 41 5 . O t )  — 4 6 . 5 2 7 8 3  s9.7199 3475.00 6 .58681 178.3975
3500.00 — 6.5 0 12 4  341.~~935 3500. 00 —.8 .20 * 9 1  ,5.8153 3500.00 0.30 843 178.3259
3525.00 —0 .53402 342.33*2 3515.30 —50.315.0 ,1.0279 3525.00 6.1*42* 176.2855
3550.00 —6 .50683 143 .272 9 3550.00 —,j.10341 * 1.1270 3550.00 5.97457 178.2558
351,.00 -0.00210 344. 1077 357 5 .00  — , 1 .17120  .3.3490 357s .00  5. 79894 178.1111
3* 03.00 —0.0422 9 344.o462 3600.00 —~~4 .71111 3 7.5020 3*30.00 5.o3634 176.1514
302,.00 —6 .6 89 18 34 5 .497 1 3*25.00 — 7 3 . 5 9 7 2 3  121.10*4 3025.00 5.48518 170.0432
3*50.00 —6.144)0 346 .0*98 3*50 .00 —*0 .401.8 215.8011 365 3.00 5 .34351 177 .8833
3*15.00 —o.8095o 346.,150 3075.00 — 5 , . , o 0 5 7  2 91 .75 55  3675 .00  .20911 177.0540
3700.00 -o.8o,4. 347.*232 3100.30 — , 2 .~~ 57o2 231.5714 3700.00 5.079~ 5 177.3591
3715.00 —u .9728, 341.42*) 372 5-.30 — ) .o) 81*  2)..3111 3725.00 4.95281 170.9941
3750.00 —1 .01230 347.1937 3750.Ou -.9.0u198 230.1054 3753.00 4.82641 1?c,.5b35
7715 .00  — 1 . 1 8 4 0 8  3 48 .4 3 0 7  j770.00 —-.1.8*082 1*t.o21’. 377s.30 4.0,8,7 11o.0o2,
3800.00 —1 .30633 740.4046 3*00.00 -40.60991 19-..6225 3800.00 4.5*72* 17s.,058
3825.00 —7.44494 346.1674 3825.00 ‘.u.09 60 191.1,01 7825.00 ‘..‘.3L30 174.8989
3350.03 -1 .5930o 349. 1130 3*50.30 —.5.4,50’. 1i9.3)99 38s).00 4.201uo L1’ . .25) 1
3o7 ,. ) U  —1 .15.8* ~4Y . .495  3* 15.33  — 4 4 . 0 3 4 3 1  Ioo.3115 38 7 .0C ‘..14131 113 .57 17
3900.00 — 7 . 941*’. 349.0 044 3900.00 — -.‘..‘.207i3 163 .8283  7900.00 3.98599 172.8092
3925 .00 — 8 . 1 1 1 6 8  350 .1855 3925.0)  — 4 4 .0 3 02 9  L , 1 .361s  3925 .00 3.* 233 ’ .  112.1560
3950.00 —ö.30717 353.~~991 3953.03 —43.70189 1(3.9771 39s3.30 3.0)3,0 171.440 1

3 91 .00 — 8.51307 351.~~,25 3915.00 — ,3..274i 11o.o407 397,.00 3.4(603 170 .7325
4033.00 —8.7293* 351.5,lo .000.0) —.3.20002 1/4.3*7* 4000.00 3.213(8 173.039..
.C2,.00 — 8.954* ’ .  3 ,2.1035 .125.0) — ‘ . 3 .~’1 15’) 1/ 2 . 9 3 3 1  402,.00 3. 10)~.0 1*9.3081
43 ,3 .00  — 9 . 1* 9 ) 9  352 .1139 ‘ .053 .00  —.2 .8 7 - .35  1j 9.s’.13 4 053 .00 2 .91115 16*. 7203
‘.375.00 — 9 . 4 3 1 1 3  3 5 3 .7 6 6 9  *075.00 — 4 2 .  7 * 782  Iol.1895 4 075.OtO 2. l1~~Do 1*6 .11*5
4100.00 —9.6* 100 354. 13.5 ‘.100.03 — ‘.4.0900* 1&~,.o194 ‘.100.00 2.~~ib05 1*7.5431
4 125.30 —9. 9 38)4  35,.9)b1 .14).)) — ‘ .2 . 0 0 4 0 9  1u3.0142 4125 .00  2 . 7 14 3 0  1*7 . 3 ~~*’.
‘.~~5o.00 —1 0 .19981  35s.o,o5 •15C.0~ —-,2.o,231 loL . 985 .1,). 0 2 . l t 3 O o  1*c~.5112

• .11.00 —10 .40585 356.6459 ‘.175.00 — ‘.2.01589 1,9.*379 .175.00 1.91370 1oo.0511
4203.30 —10.73494 357.9226 4200.00 —42.7277* 1,7.1380 42)3.00 1.7156* 105.02,3
422s.00 —11 .00576 359.0913 .225.00 ~~,2.80035 1s..9044 -.~ 2s.00 1.540,1 lo .2300
‘.253.00 11.27693 3.~~542 .250.03 —.~ .9)99) ls..1418 ‘.250.00 1.32881 [u4.0604
4215.00 — 11.54101 1./120 4275.00 — ‘.3.3307) 1s2.4536 ‘.2 15.03 1.141.) 1*1.5108
4303.00 —19 .81450 7.1049 .300.00 — ‘.3.96513 1,0.8420 .303.00 0.55811 lo’..1750
‘.325.30 —12 .07187 4 .111o  *32 5 . 30 — . 3 . 3 0 3 5 9  1.9.30 74 ‘ .325.00 3.  1o3o1 1*3.6407
. 350 . 0 0  — 1 2 .3 3 50 2  0 .3 49 7  4350.30 —.3.5,019 1.1.0.87 43)0 .00 0.60 711 163.5195
4) 75.00 -12.58*2 4 * .o75 ,  .315.03 .3.14,01 1.o.,o37 437 5 .00  0 .4392 3 103.1874
4.03.00 12.82027 9.o840 ‘.400.00 ‘.3. 1o12-. 1.5.1491 4400.00 0.27493 1*2.84)C

• 4.2,.O C —13.C6’~32 11.7*89 .‘.25.3J — -.,.40,29 1.3.9012 4.25.00 0.11431 102.4877
4453.00 —13.28114 17.1220 .450.30 — -,‘..,,972 1*2.1167 4451.00 —).) ‘.321 1*2.1118
447s.00 13.4895. 15.73*3 *415.30 es.730o3 1.1.5933 ‘.47,.00 -3.19837 161.7147
4s03.00 —13.68471 11./99* sSOO.30 — .5.0193* 1l0.s499 -.500.00 —0.35190 1*1.2947
4545.30 —13.8*57o 19.9022 4525.03 — 4 5 . 3 4 0 2 9  1i9. 5281 ‘.525.00 —0.53454 103.8513
4553.00 — 14 .03226 22 .03 17 45s0.00 — ‘.) .o,2 82  1i8.)918 4550.00 ~.65701 1*0.3848
45 7,.00 — 14 .18398 24 .1101 45 75 .00  —40 . 000 3 1  131.7283 4575.00 -0 .e0998 159.8966
4*33 .00  —1 4. 32100 20.7230 4*00.00 -46 .370 15  176.9484 4600.00 -3 .90404 159.3880
4o25. C0 —1 4 .443 7 C 28.’.003 4625.00 —46 .7636* 136.4065 4025.30  -1.119*8 158.8635

• 4*50.30 -14.552 12 30.5163 4650.30 — 4 7 . 1 8 204 135.7009 4650.00 —1.21 729 1)8.3244
46 75.00 —14.64898 32.0006 ,o75.00 -‘.7.62017 13s.2141 4*75.00 -1.43718 157.7746
4 700.00 —14 . 73304 34 .7038 4700.00 -‘ .8.09654 1~~).012b 4700.00 — 1.599 52  157 .2 177
4725 . 00 —14 .80833 30.0981 .725.00 —48 .593 09  134.9413 4725.00 — 1 . 7 6 4 3 7  150.6572
4750.00 -14.87361 38.0370 4750.03 —‘ .9 .11502 135.1133 ‘.750.00 — 1.9317 1 150.0967
411s.00 —14 .93 191 40 .5179 4775.0L~ -49 .66 058 135.5499 4775 .00 —2.1 0 141  155.5394
4800.00 — 14.9845 1 42.3364 4600.00 — 5 0.220 76 130.3005 4800.00 -2 .27325 154.9883
482s.00 — 15.03294 44.0924 4825.03 — 50 .80890 1~~7.,111 4825.00 -2.44696 154 .4459
4850. 00 —1 5 .0786 6 45 .78*4 4850.00 -51.4002 7 1 8.9286 4850.00 —2.622 19 153.9141
4875.00 —15 . 12311 47.4204 4675.00 —51 .991*1 140.8915 ‘.875.00 —2.7 9857 153.3947
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4900.00 —15.16748 48.9971 4900.00 —52.57011 143.3540 4900.00 —2.91561 152.8885
4925.00 —15.21292 50.5224 4925.00 -533.12230 146.3179 4925.00 —3. 1 5311 152.396 1
4950.00 —[5.26039 51.9992 4950. 00 -53.62843 14y.7822 4950.00 -3.33046 151.9113
4975.00 —15 .31012 53.4338 4915.00 —54.06989 153.1025 4975.00 —3.50734 151.4516
5000.00 —15.36457 54.8318 5000.00 —54 .4284 1 1)7.9899 5000.00 —3.68340 150.9918

G4 MMA( 0E G~ = 45.0 PHIIDIGI. 45.0 ZT I KM I = 5.000 ZR(I’~M~. 10.000z x Y
RH0I~~M I AM P~ D8) AP4O IDEGI RilO(KMI A P1P(DdI A NG(0€GJ MH0~~I(M1 AMP(08 1 ANGIO€GJ

2~~.00 73.36125 265.0391 25.00 57.11514 150.o898 25.00 58.60384 244.4052
50.00 10.08977 259.2070 50.00 53.49205 140.1229 50.00 55.07118 232.9102
75.00 67 .92786 253.8484 75.00 1.01920 123.7443 75.00 52.70839 221.4883

100.00 66.15047 249.0989 100.00 48.91153 131.5658 100.00 50.75159 210.2073
12s.00 *4.54466 245.1070 125.00 ‘.6.91*99 91.5318 125.00 48.96478 199.0488
150.00 63.03299 242.0190 150.00 44.90222 75.5724 150.00 47.24698 167.9899
175.00 61.59627 239.9552 175.00 42.76662 59.5856 175.00 45.53255 176.9999
200.00 *0.24879 238.9060 200.00 40.405*5 ‘.3.3987 200.00 43.78535 1.6.0356
225.00 59.02640 238.9763 ~25.03 31.67102 27.3144 225.00 41.9631 7 155.206 3
250.00 57.95911 239.7065 250.00 34.3 1202 9.4327 253.00 40.07841 144.0976
27,.0O 57.06150 240.7672 275.00 30.01935 3.7.9233 275.00 38.09770 132.7166
330.00 56.33910 24 1.091 8 300.00 23.72365 314.3318 300.00 36.01167 120.8413
325.00 55.13026 242.0953 325.30 10.49284 22a.4410 325.00 33.82320 108.1289
350.00 5.18227 241.7367 350. 03 25 .65434 112.5098 350.00 31.51431 94.4895
315.00 54.62460 240.0379 375.00 29.25513 149.1073 375.00 29.25627 73.5070
400.00 54.01028 238.8656 400.03 31.41409 131.o532 400.00 27.18810 59.9062
42s.00 53.29570 236.5711 425.00 32.18314 116.3058 425.00 25.60826 38.8601
450.00 52.44432 233.9409 450.00 33.65111 101.9943 450.00 24.78053 17.1417
475.00 51.42180 231.1504 475.00 34. 15388 81.8769 475.00 24.54014 3S7.ZS1~500.00 50.19116 228.5324 500.03 34.37671 74.7264 503.00 24.92218 340.8103
525.00 48.71306 220.3.70 525.00 34.37863 o1.9221 525.00 25.50070 327.4890
550.00 46.93167 225. 1315 550.00 34.188~Z 49.4188 550.00 2o.&2001 10.4548
575.00 44.77299 225.65*9 575.00 33.82356 37.1980 575.00 26.10790 306.902*
*00.00 42.15192 229 .5369 600.00 33.3238’) 15.1744 600.30 21.13791 298.1245
625.00 39.12422 240.4841 625.00 32.*2607 13.4951 625.00 27.59230 290.090*
650.00 36.56761 263.0447 650.00 31.76903 2.1542 650.00 21.95822 ?~2.23S8
675.00 36.55359 293.9934 075 .00 30.74320 351.2156 675.00 28.22745 214.4153
700.00 j8.49928 313.0938 100.00 29.53743 343.7849 700.00 26.39357 266 .5317
725.00 40.48842 323.0266 725.00 28.19783 371.3821 72 .00 28.39462 258.5354
750.00 42.06168 327.1875 730. 00 46.00345 312.4440 750.00 28.34450 253.5148
775.00 43.23714 328.9873 775.00 24.70787 314.8547 715.00 28.18394 242.3339
800.00 44.11003 329.1283 800.00 22.67577 309.3911 800.00 27.90222 233.9848
825 .00 44.76305 330.042 7 825.00 20.36611 337.3909 825.00 27.49591 225.4664
850.00 45.25908 330.2913 850.00 18.30606 311.5066 850.00 26.91833 216.7983
875.00 45.65749 330.5378 875. 00 10.11956 319.9011 875.00 26.24445 207.9541
900.00 45.99010 330.8499 900.00 16.33151 333. 1516 900.00 25.42115 198.8510

• 925.00 46.28499 331.2070 925.00 16.95714 336.4089 925.00 24.43529 189.4142
950.00 46.50055 331.5488 950. 00 17.91704 336.9797 950.00 23.26511 179.5198
975.00 46.82020 331.7981 915.00 18.80151 333.2344 915.00 21.88472 168.9588

1000.00 41.06368 331.8826 1000.00 19.48572 326.7056 1000.00 20.20039 157.3618
1025.00 47.32916 331.7485 1025.30 19.95906 318.4048 1025.00 18.35530 [44.0893

— 1050.00 41.55850 331.3800 1050.00 20.30281 338.8118 1050.00 10.12134 128.122.
1075.00 47.75908 330.75*1 1075.00 20.41367 298.4812 1075.00 13. 72663 106.902 9
1100.00 47.92465 329.8936 1100.00 20.39037 287.0433 1100.00 11.69327 78.0407
1125.00 48.04921 328.8403 1125.00 20.25542 276.4707 1125.00 11.11564 41.9152
1150.00 48.12877 327.6431 1150.00 20.02751 2*5.1055 1150.00 12.13743 14.0309
1175.00 48.16132 326.3525 1175.00 19.72183 253.4769 1175.00 13.08418 352.2346
1200.00 48.14668 325.0198 1200.00 19.35040 242.3113 1200.00 15.10115 336.2446
1225.00 48.08629 323.0917 1225.00 18.92442 231.1390 1225.00 16.23962 323.7043
1250.00 47.98289 322.4111 1250.00 18.44467 220.2960 1250.00 17.11160 313.2551
1275.00 47.84032 321.2139 1275.00 17.92241 209.9243 1215.00 17.75919 304.1621
1300.00 41.66312 320.1277 1300.00 17.36056 200. 1723 1300.00 18.22292 296.0198
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1325.00 47.45625 319.172 1 1325.00 16.105*3 191.1921 1315.00 18.5362 5 288.5804
1353 .00 47.42479 318.3572 1350.00 10.14803 133.1353 1350.00 18.72600 281.7083
13 75.00 40.91346 317.o855 1375.00 ls.5250) 116.1412 1375.00 18.61354 275.2795
1400.00 40.70638 317.1514 1400.00 14.91334 113.3143 1430.00 18.81606 269.2212
1425.00 40.42665 316.1437 1425.00 14 .37974 L j ) . 0858  1425.00 18.74724 263.4680
1.53.00 40.13*20 3 16.4482 1450.0’) 13.9310’. 1u2.165b 1450.00 18.61178 )7.9639
14 15.00 ‘.5.83569 3Lo.~~507 1475 .))  13.63709 1,9.5098 1475.00 18.4351* 252.6578
1s00. 00 45 .52403 31* .1390 1500.30 13. 3081 1,7.3369 150~~.00 18.ZOoIo 24 1.5033
1525. 00 .5.10154 310.1086 1545 .00 13.52376 1,5.2159 1525 .00 17 .93413 242.4584
1550.00 44 .86438 310.1592 1550.03 13.6 14 15 1 2 . 7* 0 5  1550.00 17.61919 237.4812
157,.00 ‘.4 .51093 310.30 1 0 1575.00 13 .9)503 1.9.8”52 1575.00 11.26147 232 .5607
1600.00 44.13921 31o.5522 1000. 00 14. 1*79) 140.4120 1433.30 10.85913 22 1.6581
1*25. 00 43. 74802 31* ..391 1*25.00 14.42235 1.2 .0338 1625.30 16.40394 222 .7618
1o53.OC ..3.3372~ 317.49* 8 1*50.00 14.0362? 1)1.3591 1650.00 15. 90699 ~ 17.8882
1075 .00 ‘ . 4 .90 8 20  31d.~~b~ 0 1075.00 1’.. 795 72 132.3340 1675.00 15.348*5 213 .0284
1133.00 42 .4642 9 319 .274 1  1700.-GO 14 .68251 120.9820 17)0.00 14.1288b 208.2083
1745.00 ‘.2.01351 3 0 .5740 1725 .00 14.89434 141.5011 172 .00 14.04234 403.4602
1153.00 ‘.1.55423 322 . 1924 1750. 00 14 .82165 115.9576 1753.00 13 .4837 5 19o.8300
1777.00 ‘.1.10404 32’..1519 1175.00 14.6714* 113.4315 177s .00 92.4,789 19’..3798
1800.00 40 .0 7255 326. -,590 1800. 00 14.14308 1)5.0107 1833.30 11.530)7 19 3.1917
1825 .00 40. 2.6942 329 .0994 1825.00 14.1.233 .9.1631 1625 .00 10. 2075 18o .3739
185 ) .OC 39.91 6*3 5 3 2 .3 3 0 6  18s0.00 13.7749d 94.7,68 1850.00 9 .43676 183.0612
1815.00 39.59336 335.4119 1o75.03 13.3433’. 89.9094 1815.00 8.403b4 160.4544
1~~00.00 39.33594 530.5498 1900.03 12.8*15* *5.,o19 19-)’).D~’ 7.31918 178.7662
192,.00 39.1,805 341 .9000  1925.00 12.33929 *1.4*11 1925.00 5.73334 178.2740
19,0.00 38.99855 345., 7*7 1950. 3) 11. 1o836 11. 7548 1953.00 4.4)833 119 .2513
197s.OC 38.91338 148.1129 1915.00 11.22109 ?,.3o68 197,.00 3.28140 131.3535
2000.00 38.81014 351.9104 2030.00 13.65102 11.2727 2003.00 2.318,3 18 .9251
2325.00 38.o79o1 354.9307 2025.00 13.33659 ~6.3990 202 .00 1.o7313 193.8284
2050.00 38.91591 357.1.80 2C50 .00 9.53934 o) .b47~1 2053 .00 1.38150 19,.559 7
231s.)0 38.97797 0.3502 2075.30 9.03558 ~2.9326 207,.J0 1.3.344 19’..1901
2130.00 39.05943 2.7330 2100.00 8.483’.o ,..).) 472 21)3.30 1.50847 4)1.2352
212,.00 39.15480 4.o985 4125.00 7.9~ 401 ,o.9721 4125.00 1.*.sO)5 231.6584
2150.00 39.25931 6.~~519 2150.00 /.53434 53.5~ 55 2150.00 2.09379 203.6715
217,.00 39.3*880 U.*C07 2175.00 6.8 1928 .9.3103 2 17 .00 2 .31745 198 .5569

• 4200.00 79.479*0 10.1535 2i00.00 o.28295 ,5.o112 2233.00 4.4802, 19,.5796
22~~5.00 39.50835 11.5203 2225 .03 5.o2991 43 .926 7 2225 .00  2 .51570 191 .9600

• 22 50.30 34.69212 12. 7124 2~~,0.0) 4 .90599 .s.7198 2250 .00 1.o0300 187 .874 0
44 75.30 39 .7813 7 13.1420 2~~75. )3 4.39680 29.9356 22 15.30 2 .50811 183.4524
2300. 00 39 .87349 14.0251 2300.00 3.1988. 2J.’ .933 2 330. CC 2.’ .7301 178 .8083
232,.00 39.94684 1,.,754 4325.00 2.400 12 10.4705 2725.00 2.32563 114.0255
2353 .00 50 .00620 1o.0391 23)0 . ’)) 1.10400 3.0645 2350.00 2.1300* 169 .1732

• 23 7,.00 ‘.0 .05031 1 6 . 54 36  2375.~’3 — 0. 17539 353.o7 7C 237s .00  1.891’)4 1*4 .3088
2400.00 40.07829 16.9956 2400.03 — 1.19816 3.7.1180 24)3.00 1.o1272 159.4811

• 2’ .25.00 ‘.0.089.1 17.361* 2425.30 —2.4 84 15 334 . 3 770  2425.00 1.29816 1)4 .7320
2’ .SO.CC 40.08411 11.7173 2450.00 -3 .49 920 340.036* 24 50.03 0.9.9’.4 150.1020
24 75.00 ‘.0.00191 13.0172 247 5 .00  — 4 . 1725) 3)3.o572 2475 .00  3.5*760 145.6202
2500.00 40 .02339 18.2948 2500. 33 4.3864u 20o.9529 2503 .00 o.1 2o5 141.3424
2525 .00  39.9*910 18.5*19 25~~5.00 —4 .14t61 471.40 23 252 5 .00  — 0 .296 37  137 .2909
4553 .0 0 39.8996 1 18.8290 2550.03 —3.6394) 2s1.9 51 2550.30 —0.1*113 133 .5177
2,7 .00 39.81)90 19.1352 2575.00 — 2 . 9 7 1 3 )  2,0.7942 257 .O0 — 1 . 3 0 3 9 5 130.0782
2600.00 39. 7185k 19.3984 2600.00 - 2 . 2 6 0 2 3  2 ?.o445 20 )3.30 -1.8672 6 127.0410
2645.00 39.60829 19.1153 2625.00 -1.58113 230.1005 2625.00 -2.4721. 124.4928
26 50.00 39.46 595 20.3*21 2*50.00 —3. 942 42 243. 7639 2050.00 — 3 .1402*  122 .5435
2o 7 .’)O 39.352 17 20.4443 2075.00 —0 . 3 5 5 13  218.3810 2675 .00 — 3.80 5 72  12 1.3337
4100.00 39.20163 20.*673 2700.00 0.11818 213.o708 2733.00 -4.51819 1Z1.020C
2725.00 39.05293 21.3362 2725.00 0.06191 239.4521 2125.00 —5 .23481 141.7950
27 53.00 38.8887* 21.*504 2750.03 1.09197 235.5923 2750.00 —5.91649 123.8241
2775.00 38.71577 22.4335 2775.03 1.48821 2)1.9816 2715.00 —6.51337 127.1898
4800.00 38.53414 43.0730 2800.00 1.83358 198.5025 2803.00 —6.92322 131.7800
2825.00 36.34654 23 .7 807  2025.00 2.13435 L~~5.2o40 2825.00 -7.09649 137 .198 1
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2850.00 38 .15218 24.5021 2850.00 2.39039 192.0573 4850.00 ’ —0.99 719 142 .0016
281 .00 37.95282 25.4220 2075.00 1.6014* 168.9419 2815.00 —6.64539 147.9101
2900.00 31.14970 20.3665 2900.00 .70745 185.8419 2903.30 —6.10488 152 .0447
292,.00 37.54451 27.3976 2925.00 .83852 142.8337 2925.30 —5 .45520 155.0186
2953.00 37 .33660 24.5183 2950.00 .90521 119.8629 2953.00 -4.76389 15o.872 7
297 .0O 37.13399 29.7296 2915.00 .9984 111.0025 2975.00 — 4 .078 14  157.1642
3000.00 36.93224 31.0306 3000.00 .9895 1 114 .1013 3033 .30 -3.42011 157 .8821
3025.00 30.73520 32.4186 3025.00 2.94024 111.4884 3025.00 —2.82535 151.4049
3050.00 36 .5446* 33.089 1 3050. 00 2 .85440 L~..8.8123 3050.00 -2 .2803 1 150.4846
30 75.30 36 .3622 3 35.4356 3075 .03 2. 72810 loo.3590 3015.30 -1.19359 l S.2452
3100.00 36.1894 1 31.0499 3100.00 2.5.968 1*3.9552 3103.30 -1.36446 153.7652
312,.00 36.02744 38. 1224 3125.00 2.31900 1*1.0*13 3145.00 —0.94 992 152.1821
3150.00 35.87 733 40.4422 1150.30 2.15819 159.4 170 3153.OC -0.6603’ . 153.4990
31 75.00 35.73982 42.1979 7175.00 1.90804 1,1.’.022 3175.00 —0 .389*8 1.8.7824
3200.03 35.6153* ‘.3.9172 3203. )0 1.03148 1,s.4304 3233.00 —0. 15571 1.7.0705
3225 .00 35.50404 45.766 1 3225 .0)  1.32724 1.s3. 572 3225 .00 3.039s9 145.3927
3250.00 35.40,7. 4 7 . 5 5 85  3250.30 0.99580 1 1.7775  3253.00 0.43040 143.1710
3275.00 35. 3~~010 49 . 33 73  32 75.30 0.03634 IsO. 0* 70 32 75.00 0.33015 141 .2221
3300 .00 35.2404 1 51. 939 3300.00 0.24731 1’.8..84C 3300.00 0.’.3410 143.7577
3325 .00  35.16388 52.8186 3345 .00 — 3 . 1 7 3 4 7 l’.o.9u90 3325.00 3.51416 139. 3854
3353 .00 3b.L3 14 5 54.5333 3350.30 —J. u2o 34 1.5.5504 33s0.C0 3.51396 138.1095
3375.00 35.08800 5o.1438 3375.00 —1.11 113 1.4.4316 3375.00 0.01647 13..9311
3400.00 35.05225 5~~.14 3 3400.03 — 1 . o 5 5 s6 1.3.0497 3430.00 0.64434 135.8510
34 25.00 35.02290 59.2,2 7 3425.03 2 .2354~ 1.2.0134 3425.00 0.05992 134 .8649

4 o.00 34 .99858 .0.7194 3450.00 2.8649, L ’ .i .LoSl 34,3.00 0.66526 134.9694
34 15.00 34 .97190 *2.125 1 3475.03  — 3 . 54 9 13 1.3.,532 3415.00 0 .66223 133.1592
3500.00 34.959 15 63.4.83 3)00.00 — 4 .2922 1  1.3.1409 3500.00 0.6,229 132.4285
35 2s.00 34.94203 64 .750 1 3525.3) —5 .3982 7 1.3.3108 3525.00 0 .03675 131.7705
3553.00 34 .92540 *5.9124 3550.33 — 5 .97 038  140 .0707 3550.00 0.616*0 131.1785
357~i.00 34 .90117 .7.1379 3575.00 —6.90943 t’.2.u618 3575.00 0.59283 130.6451
3.03.00 34 .88670 08.450 1 3030. 33 — 1.91160 144. 3073 3603.30 0.SoSd b 133.1032
3.25.00 34.86340 *9 .3131 3*25.00 -8.90.73 1.1.1200 3625.0c ‘3.53013 129.7251
3 0 , 0. 0 0  34 .8 3 6 33  73.3313 3*50.03 —10.04030 1s1. 008 3650.00 0.50381 129.3251
3675.00 34.80490 11.7090 3675.03 —1 1.083 70 151.490* 3675 .00 3.4*839 12o.’ .573
3700.00 34.76881 72.2530 3700.03 — 12 .004.8 1.5.2.18 3700.00 0.43115 128.6138
312 .00 34.72740 73.1.64 3125.33 —12.04213 114.bo02 3725.00 0.39324 128.2913
3753.00 34 .68063 14 .0551 3 750.30 - 13.33533 1o5 .3171 31s0.03 ‘.345.4 127.98)9
3715.00 34.02814 74.9240 3775 .00 — 12 .93584 195.2635 77s.00 0.2961. 147.6951
3800.00 34.56987 15.1179 3003.)) —21 .53723 2)4.4)69 3833.00 0.2.291 127 .4171
382s.00 34.50578 70.6215 3825.03 —11.92710 211.9312 3825.00 0.163,1 127.1539
3850.00 34.43591 77.’.594 3850.00 — 11.22000 211.79s’. 3853.00 3 .117*0 126 .9056
38 1s.00 34.36034 70.2958 3675.30 —1 0 .49221 222 .4127 3075 .00 0.04489 L2o.o757
3900.00 34.27922 19.1350 3900.00 —9.78909 245.’.627 s900.00 —0 .03519 120.4084
392 ,.00 34.192 75 79.963 1 3925.30 —9. 13274 4.1.8018 3925.00 — C ’. 12296 140.289 2
3953.00 34. 10117 30 .6308 3950.00 -4.s3213 229.437 1 3953.00  — r~~4~~~53 12b.144~39 7s .OC 34 .004 1b  81.7067 397 5.00  —1. 9896 1 230.,280 3975.00 -0.32182 12o.0394
4000.00 33.90387 84.5936 4000.30 —7.53390 2,1.1949 .000.00 — 0.43251 125 .9823
4325.00 33.79887 83.5005 4C25.03 —7.3124. 231.,293 ‘.025.00 —C.55000 ~25.9793
4050.00 33.69019 84.4301 4050.00 -6.69224 2~~1.o01~ .350.30 —3.01307 120.0705
4015.00 33.5702b 85.3649 4015.00 —0.36312 231.4.51 4075.00 —0.80235 120.1595
4100.00 33.4*3)9 80.30*8 4100.03 —6. 3 7313  231.1641 4103.00 —0 .93490 12o.3525
4125.00 33.3460 6 8 1.377. 4125.33 —5.32 85 .  2 .3.  1349 4125.00 — 1.0 70 ) 0  12o.o18,
41 50.00 33.22310 88.4186 4150.00 -5.62390 230.2050 41)0.00 —1.20618 12o.958o
4175.00 33.10840 89.4907 4175.00 -5.45.87 449.,993 4115.00 -1.34194 127.3727
4200.00 32.98814 90.5943 4200.03 —5. 32539 246.9385 4200.00 —1.47576 127 .8584
4225.00 32.86792 91.7293 4225.3) —5.22752 228.2405 4225.00 —1 .00620 128 .4117
42 50.00 32. 7482 9 92.6953 4250.00 —5.161 5 1 221.5407 4253.00 —1.7 3 192 129.02.7
42 75.00 32.62981 94.0914 4275.00 — 5 .1257 2  226. 1927 42 75.00 —1 .85 176 129.6902
4300.00 32.51302 95.7163 4300.00 -5.11864 220 .0084 4300.00 — 1.96 ,19 130.4117
4325.00 32.39841 96.5619 4325.30 —5.13690 2~~5.3583 4325.00 —2.07031 131 .1631
4350.00 32.28042 91.8443 4350.00 — 5 . 1 8 26 224.o719 4353.00 —2 .16 79 1  131.9424
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43 15.00 32.11747 99.1429 4315.00 —5 .2545 8 224 .0178 4375.00 —2. 257 4 6 134.7377
4400.00 32.07191 1.00.4608 4400.00 -5.35184 223.4043 4400.00 —2.3390 1 133.5397
4425.00 31.97002 101.795 0 4425.00 -5.4 7015 22 2.8391 4425.03 —2.41311 134.3393
44 50.0 0 31.87202 103.1423 4450.00 -5.41070 2~2.3299 4450.00 —2.48018 135.1283
4415.00 31.77806 104.4992 4415.00 -3.7 1276 221.8845 4475.00 -2.54131 135.8992
45 00.00 31.68813 105.862 3 4500. 00 —5 .95564 221.5112 4500.00 —2 .596 51 136.6463
4525.00 31.60255 101.2283 4525.00 —6 .15870  221.2188 4525.00 —2.64 1*5 137.3646
4550.00 31.5209) 108.5938 4550.00 —o. 38 128 221.0166 4550.00 —2.695.4 138.0508
4515.00 31.44331 109.9555 4575.00 —6.622 66 243.9152 45 15.00 —2.74091 138.7026
4600.00 31.36940 111.3105 4600.00 -0.88203 24 3.9255 4003.00 —2.70 508 139.3194
4025.00 31.29918 112.o559 4625.00 —7.1583 4 24 1.0598 4025.00 — 2. 82 89 1 139.9006
4650.00 31.23216 113.9893 4650.00 -7.4534 1 121.3310 4050.00 —2 .87328 140.4414
4675.00 31.16811 115.3086 4675.00 —7 .7 56 9 1  22 1.7521 4675.00 —2. 9 193 1 143.96 13
4703.00 31.10664 116.0118 4700.00 -6.01582 422.3390 4100.00 —2.96681 141.4446
4725 . 00 31.0474 1 11 7.6975 4725 .33 — 3.4049 7  2 3 . 10 4 1  4725 .00  —3 .0 173 0  14 1.8999
4750.00 30.99002 119.1045 4150.00 —8. 14161 22...0611 .750.00 —3 .07099 142.3304
4 775 .00  30.93405 120.4122 4775.00 -9 .06249 215.1244 4115.00 -3 .12833 142.7392
4800.00 30.8 7914 12 1.o402 4800.00 -9. 423 17 22o.b025 4800.00 -3 .18950 143.1295
48 25.00 30.82486 122.8483 4825 .03 —9. 10133 2~ 8.2032 4825.00 — 3 . 2 5 5 0 0  143.5047
4650.00 30. 77081 124.0368 4850.03 —23 . 09 935  4~~3.0294 4853.00 —3 .324 19 143.8679
48 75.00 30.7 1670 125.~~0.3 40 75.00 —10.’ .)33o 232.0780 481 .00 — 3 .39933 1.4.2221
4900.00 30.66229 120.3570 4900.00 -10.b91,7 234 .3387 4900.00 -3 .4 177k 144.5701
4925.00 30.60707 127 .4917 4925.00 —13 .1441, 236.7935 4925.30 -3.56092 144.9146
4950.00 30.55086 128.o099 4950.00 — 11.20425 239.4155 4950.00 — 3.64 85)  145.2577
4 9 7 5 . 0 0  3 0.4 9 3 39  1 29 . 1134  497 5 . 0 0  — 1 1.4 3 7 3 6  2 . 4 . 1700  .9 15 . 30  — 3 . 7 40 54  1 45 . 6 0 1 7

5 0 0 0 . 0 0  30 . 4 3 4 4* 1 30 . . 3 3 9  5 0 0 0 . 0 3  - 1 1. 57 2 33  2 .5 .0 15 5  5030 .00  -3 .8 3 6 8 4  145.9482
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IV. Program Checks and Some Results

The sample input output case discussed in the previous section is an

example of one of a number of checks made of the current program. That par-

ticular case represents propagation in a very slightly inhomogeneous guide in

which the horizontal inhomogeneity begins just 25 km from the transmi tter (i.e.

XVAL(8) = 25.0 km since a nine slab model was used for the inhomogeneity ) and

is 1000 km in extent. The ionosphere is descri bed by exponentials and in the

conventi on of Wait and Spies7varies linearly over its 1000 km extent from H’ =

70 km to H’ = 71 km wi th constant ~ = 0.3 km~~. This is a sufficiently modest

inhom ogeneity that one would expect the mode conversion and WKB results to be

identical for all practical purposes. Figures 3 through 5 show the mode con-

version and WKB results for the electri c field components E
~
, E
~ 

and Ey for

four orientations of the transmi tter. The l atter was at 5 km and the receiver

at 10 km. Examinati on of the plots will show that the mode conversion and WKB

results are indeed very nearly i dentical .

As an example of a more realistic terminator problem , Figures 6 through 8

show the E2, E~ 
and E~ results for a Hawaii-San Diego path as a function of

terminator locati on (i.e. the abscissa is the distance from the transmitter to

XVAL (20) since 21 slabs were used to model the terminator) for a transmi tter and

receiver altitude of 15 km. The terminator extends 1000 km and the ionosphere

(again assumed exponential) varies from H’ = 86 km , ~ = 0.5 km~ to H’ 70 km ,

= 0.3 km~~. Curves for four orientations of the transmi tter are shown on

each plot. Some jaggedness in some of the plots occurs as new slabs pass over

the transmitter or receiver. However, the jaggedness would have been much worse

for the E~ case except for the fact that the fundamental input from the wave-

guide runs (i.e. the program of reference 4 ) was generated using tolerances
of 10~~ degrees for both real and imaginary partsof the eigenangle as compared
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wi th our usual tolerances of 0.010 for the real part and 0.0050 for the

imaginary part. The increased tolerance results in only a slight increase in

execution time of the waveguide program and we would reconinend using the smaller

tolerance when generating data for the present program and when Ey fields are

of interest.
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APPENDIX:
LISTING OF PROGRAM
C SI,4~ L I F 1 E L  MODE CONVE RSION M ODE L MO~)1~~ IED TU C4ILULI.TE F IcL~.)S
C r~ J~( ,\N Ar \TENNM OF 4RBITr~4lY HE i GHT AF~O tJR I ENTA TtO ’~.IM PLI CI T (~EA L *8 (A—H,J—L1

C(~Mt’.ON /1L~~M/I’41 ,NTR
COMM ( t’~/CAP/CA FIU~ ,-5, t ) ,

X V ~~t (~~~~~ ,FP
; , MAX ,~~HOM1N ,DELRhO,DELTAX ,E$dSLuN(2 J~~,

NP SLA a, Ni~MUD € , N TM AA
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S AVRKOT,uVRPsTT ,CUNST,UMEGA , WAV E NO

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
PL I 1/AM IN ,X iN ~ , ~~~~~ I~ C ,SILEX , SIZ~ Y

LUMM1N/h~.,1 Is.PT/GA ~1M~~(’$.),Ph1 (’tJ,LT,LR
S ,SINGAMI ’,I,C (JSI,AM (4~ ,SINPHIt41,C0SPHi (41
(IMt~ts.SiCN [~UFFER(2UO0~LLME ~ SIIiN L (fl

~~i~1•’. b L U t 2 ’) J , O U 1 / ’
~~~~ A L~~4 k,D1’,AI.I.,,X~~It-5 , X I ’~iC,YM1N ,YtNC ,SILEX ,SIL€~Y
C u M F ’ Lt X * L L  I-i~1 ,Ff 3
COM PL~~X*LC. THETA ,A,S,C ,FUFt~, IM/ (0.Ob0,1.000I/,C4PI,TNCJr (M
LU 1’,Fi EX*1t~ XTi~A,NTHS~~,T1,T2,Ti,T~t

D A T A  T~OP I/6.Zb~18~D0/,VEL ITE/2.99792805/,ALPHAfl .14D—’./,
S U1t,~cAU/ I.745329O~~/
u.~TA LA S T / U I ,  I P R N T A/ c /
~~~.AL ’~’o ~cVf AOT,KV ~~AT1
I’ IAM EL IST/[)4T iJM/  RHOMAX ,

~. k 1UMIN ,L!ELTAX,N~~SLA B,N~~MUDE ,N1MAA,X~~AL,rR~~~,I0PLUT,tPSLJN ,

S S1UMA ,[[L~hC,IF IKSI,LA ST ,IPLTO P ,S XM IN ,X IM. ,YMIN ,YLt’,C,SILEX,SIZEY,
$ GI~MMA, I’I-iI,ZT,LR,I,..P, IPRNTA
S , I N T F LG

C
INTFL G O
IL)PLU T (1) 0

10 uY 2~ Q K 1,230
REA [~(~,,~ 31) BCD
~fITE- (o ,2C 2 ) BCD
v d P l T E ( L , 2 C 1~ bCD
IF (bCD (1I .E0. OuTI GO TO 260

2~) CONIINUE
2b0 1~EwiND 1

‘.EtG ( 1,DATUM)
‘<E~~IM.) 1
LII) ~O0 N=1,NRP

~~~M M 4~~ fl GAMMA (t4i*OEDPAD
= PIIHN)*OEG1~4D

S~~~~~AM(N ) = USIN (GAMMA (NIè
L)CCSLGAMMA(N )1

SLN PI- i (N) USAN (PHUN I I

C. LS PHI ( N)  DCUS (PHI (N )I

L 

200 C1.NIINUE.
Pk 1,~T 102
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I L ~ M .1 ,N R SLA J

& I ~. ~~~ 1,N~~MI~ Lft

~~~A t •  Li..u, 1h~ T4 (1,~S),TL,To ~
-
~~~‘- .1,. 1O• .), TH E I4~ ( M ,I’5I, T3 ,1’,

~ . 1,  t ‘‘E~ 
( •.1,i’~ ,1U~~,T(:~i

.‘~‘I ~~ .u3, THEIA (1 ,K ), Ti ,T~~,T i , T~s,Ful k (M,K1 , T~Jf~t1T (M~
L U ?  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Lu.. r~~~~~i’s I( ‘ ,?F7. .3,~ .A ,  ~( L D i O .  3,~.4j ,F~.. 1)

~~ MA1 I 1x,0~F~~.~~,LX,4u 1~~.o)
j t ~~ ~L~~~~.T (’tLX ,. ShL (S.0,SI.X,F~3.SC.à

‘) ( ‘  ,P¼ 1 = L D S I i~~~T H F T A t M ,i ’~~ *0EGp ’AD 1

C L)CUS ( TriET AIM, Vs 1,RAI) i
=

A T ’~~&1,2, M ,iI’.~ = T1*SIM ,~c)

xT~~A (j , 3 , M ,K )  = —T3 *S (M,K1

=
= 13
= —T _ 1 ’it~’SU ,r 5i
=

X T~~tIj,j,r’~,K~ = T2
LID CL”.TIMJF

t I~~ IL ~‘L .1 (I) .NF. U .A i[ ) . IFIR ST .‘eE. C)CALL ~~~~~~~~~~~~~~~~~~~
= I

o~~V~ t~.. = T~.U PI*1O0~,.3*Fi
. E w /v EL l1 E

~.U N S 1 = C.r 24d ~.-~,A V L •N~~/DS~~RT (F~~E~J)
lv.L P I*Fi .~E~ *i)OU.

= £~~/ 7 ( [~L - ~ U(~~~.V F  NL1/ALP I- ,Ai /3.J

~~~ i.l1 = ~~v~~4CIT**2

1./KVr ~A&)T
= AVRKIiT**2*C.~,

£ 3 0  L 1,NRSLAb
133 .THS~~tL ) = 1.+ALPHA*1OrHT LI

= 0
‘.10 i...~ M=1 ,NL SLAb

= .\t~SL~~ ts~~ i+I
EF (  fr~~ .N~~~. dRSLA J ) i~ L~,=1

L~~
, L~~LL HT INTL(CA PI ,TNL ibM ,IFLG, MM ,INT FLG )

L L I i  = ZT
= ZR

CA L L i-T~,At t~ (LI
)C~ i3~ M=1,NR SL A~

~~ 1.~0 ic=1,l~sRM,JDE
A T P A L I , 1 , M ,K) = XT~~t.(1,l,M ,~~ )*FF1IM ,KI**2

xT~ A C 1,2,M,k ) = XTRA ( j,~?,,l ,p~.J*f&1 (M,lU**2
• X T RAII,. ,M, K I = ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

x T RA l L,l ,M,r~J~~t -FLt M ,$~~**2
xT PAL 2 ,2 ,M ,~’j ~TKA l~~,~~,M,~~~4IE LtM,k)**2
XTk~~(~~ t .3,M ,KI = XTh~~~~ ,3,M ,I~)*FFL (M ,I~.)*FF3lM,!~sI /i OFR(M ,K1

= XT~~A i 3,1,M,$j*FI-LIM,PJ FF3(M , /F01R (M,KI

= ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
A1~ Al ,, 3,M ,K1 A TM A I  3,3,M ,kI* (!~,lIJ**2/(FOFR (M,KJ*~~ -J
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136 t.UN TINUE
£1~ 1F(XVAL(NR SLAb - 1 ) .GL. 0.) GO T O I L L

‘iL 122 j=1,Nb~M~ DE
~I ’ IL l~~1 , N R M UD~
Ut~~ I I~. L=1, ;~R SLAB

• 114 u( L ,I~,J) = 0.0
DC 2 1 3  L~-2,N)~SLA5-

• Ii~(XVAL I ~~K S L 4~ + 1—L ) .GE. 0.1 GO TO £14
113 CON1I~~UE

4TP’ = I
GO TO i ll

11.. NTR = N R S L A B + 2 — L
LI? CUNTINUE

O~ Ito J=I, a\RMUL)E
Of.1 116 K1,N RM OD E

i to IFtic .E.). .J) A INTR ,K,J1= (i .0,0.Oà
=

DO 4e1 MM j,NTR
‘A = NTI — MM #l

.01 CAL L M~~STEP (Mi
IFC IPRNTA .E~i. 0) GD TO ~L
PR I NT 905
DL 451 L 1,NTR
PPINT 900,L

• OC. -.52 J=1,NRMODE
00 452 ~(=1, P~RMUDE
PRINT tOl ,J,K,A (L,J,r ..)

‘.~‘1 CCNT INUE
IFCIPI TOP .E~. 1) CALL MCFLO

• IF ( IPLTUP .E~~. 2) CALL MCFLD2
= N T +1

L U ICo ME= 1,NRMO
lOo XVA L (ME I = XVA L(ME ItUELTAX

IF (XVAL (N TR ) .,E. 0. .AND . NT .LE. NIMAX ) (,~ 10 118
IF (N T .LE. NTMAX ) ~O TO 91
LF (LAST .1~~. 0) GU TO 10
Z F~~IUPLUT (1) .NE. 0) CALL PL OT(0.,0.,9991
I’ El UP N

• iii NTR = NRSIAB
DO £50 .i = 1, “4SMUOE
DO i~ O K = 1, NkMOOE

DO £20 C =
A (L , K , J )  = 0.0

120 CONTINUE
IFIK .EQ. J) A (NRSLAb,K,J1 = (1.0,0.01

I~~ CONT INUE
NRMU = NRSLAB — 1

I.. THE 1 0(3? 400 OETERMZN ES(A I
S 

C IN .uCC~ SS1VE SLA bS.
JO 430 MM 1,NRSLAb
4 = NR SLAB — MM 4 1
CALL MCSTEP(M )
IF INS SLAb .LE. LI PE1 URN
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~.QJ ‘~~ N Ih.\U[
U H~s~N TA .H). 0) L,L 13 93
P k t~~5 T  iO.
‘ f l  ‘s~~J L 1,NP~~L A ~
r’i..l \, l iQO ,L
UC~ -.5 .) J 1 , i’JRMuOE
JO 4~~3 ~=1,N~ MOO~
r’ r~I NT ‘iOI , J , K ,4( L , J ,t . )

•,~~ LI ’’S~1I,’~UE
ai-( IPLTOP .E~J. I) LA LL  4CFLI)
i t(  li~L TOP .E~ . 2) L.AL. L s~CF LD2
Ni = ‘~1 + I
JO LOS M~ = I, N,~MO
A V A L ( M 2 )  = XVAL (ME) + DEL TAX

L3~ ~~~i TI NUE
U-t N T .LE. NTMA X ) GO TO 90
IFILA ST  .FQ. J~ GO K 10
L f - ( I~ PLO T (11 .‘~E. ‘~ ) CALL PLOTLC.,).,999)

~ f I ~~ ~
231 F t .

~~~~T (2~~~~4)
~~~ H ‘c MM T C ’  1 ,2 1A’.J
900 ~-~.,.~M (.r (ih ,L+X,

5 ‘A = TO TA L CC ’~VE R $1uN CCEF FIC IéNTS’ ,6X , SLAI3 NUI1~~EC~’ =
• ~~~~~ iC~,,J~i~_ T ( I L ,A, I J ‘ ,i..,SX ,’ ~ =‘ , 12 ,5X, ’ 4 ’ , t c i~~.~~, E i D . ~~J , / )

905 F( r ” A T ( 1~~1)

~NO
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StJ UROUT INI  HT f ~ 4 T L( C ~~i- I ,N0RM, IFLG,M, lNTFLGI
C~~L ( U L A T E  NUf~M$ L I 4 A T l G N  INT EGR aLS AND INTEj,~AL S  OF nEIt,ri T ~ A 1NS IN
4 JJ~.~CE NT ~LAI~S.

1M~’Ll C IT 1.E~ L ~‘3 tA—H, U—L )
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~XVAL (~.5I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~$ SIGMA (251,NkS LA~ ,NRMODE,NTr44X

$ AV RKO T ,A VRK TT ,00’)ST,OMEGA, mA V E ”lU
CLM~LtA*Lt. . NTHSC
~..iJMPL~~X*Lb PThA,HjTA,H2 TA,HtPRTA,H2P4 (T4,HYTr~A L~~ J-,€YT HA~~,),

S HY I H P A I 5 ) . E Y T P C P A ( 5 1
C OM PL LX * L t ,  T H E T A ,FUFFc , A,S,C,SS~),CSQ,IM/(0.0O,L.L)O ) /,~kiS~ ,

£ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~. ST,A2NC ,43RD, A4T,i,O ENI2,0EN34,OENMFpAIURMF ,
~ HiT,H2T,HLPRMT,H2 MT ,HYTHt,I,EYTht~~),HYTHPk(5I,EYT flPR (5),
C ~i P R (~~),EY0PR(b),EY3(5),MULT,FACt,FAC,4,NORM (2,,~~,51,I’S(5),
S CAP i ( ,5,5),PH’V1,1 (5),PhYTHPI~~I,PEYTH (51,PEYT,1P~~),PEY-)(5),
C

I~EAL *13 K~~AOT ,KvSA TT
uA tA EPSL N0/ô.S~434D—L2 /

C
C

01.1 100 K = 1, NRMOO F
= S(M,K)**2
= C ( M ,scI **2
= 4EFSLON (~iI — 1M*~,IGMA IM1 /UMEGA)/EPSL N0

S~~~CLT = LOS T N J .S~e — SS~
)

= Si~icOO1
LF (RSQR .LT. C.) SQIIUUT SQROOT
rTIOK T = 1./NGSU*S~RJ0TP0 = ic.VRATT*CSQ

= KVP4TT* (NT~1S~~(M1—SSQi
CALL MuHNKLCPO, HL0,h40,HLP~~MD,H2PaM0I

CA P H L U  = HLPRM3 4 A VP KTT * HLO
CAPh2O = h2PRMD + AVRKTT*H20
A I S 1  = CAI~h2’) - IMe1~TE0RT*KVRAUT*H20 

I

A4NC = CAP C-SI0 - IM*t .TIORT*KVRAOT*Hl0
= H2PFMO — IM*K~kAO1*Sl.lR0OT*H20

44Th = HLPRMO — IM*PSVRAUT*SQROOT*H1 O
OENI2 = 1120*42ND - HiO*AIST
0EN34 = h .0*A4TH - Hi0*A .~RDCALL M DHN ~(L(PTH,rUT,h2T,H1PKMT,H2P ~~MT)

-IYTHIK) (H2 T*42N0 — i l iT *A IST ) IUENL2
E~~ThLi cJ = C I-i2T*A4Th — HLT*A3RDI/L)EN~4*I~UFk (M,lU
HY ThP ~~(Ic~ = (H2psM r* M2~o — rCIPRM T *Ai ST I/ ~ ENL2
~YThPR (K ) (HZPR MI*44Th — HLl’RMT*A3RD)/OEN.34*FOFR(M,K)
I Y OPK C K )  = (H ~~PR MO *A 4 NO — H LP R M 0~~A IST1/DENI2
L~’0P) (KI = (1L2PRM0*A ~~Th 

— HLPRM3*A3RD)/0EN34*I 1)rRIM,$.)
I& (LF LG .1~ . 0) GO TO 100
PTHA = i~VRA TT*tNThS (~~M+1 ) SSs~)CALL MDHNKL CPTHA ,HITA,H2TA ,HIPRTA,H2PRTA )
HYT IIA (K ) = IH ZTA *A2NU — HL T A *A IS T ) /DE N L 2
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r Y T h A  (K) (H2TA*A4T O-HL1 A *A 3kD1/UEN34*f-uFI~ (M,K)
riY1~~~~~ ( K )  = (h RTA*u~~ND HjPKTA ~-AI ST) /OEN I 4

~‘i- r r ,p AIKI = (H4PRTA*A4TII rILPRTA *A. (~I/D .i4*FUF M~ M,r~.)
I- I.

~~~ I~’~~’ Lt.. .fj .  11 ~ ‘1~~T ~~~~~~~~
L b -. ~~~~~~ U 1,M~f.1.iDE
~~ 2’.’.) K
j~- ( j  .L~~. RI Go TO LO
•IIIJL = A CT / (t~~I” ,j) — S (M,K4i *~,A~ ENLj J

E~~T~’(K)*r~~Th~- s’ (JJ 
— EYTtl(J )*EYTH ~

(g.. )  4
1YT H I J j*r~’y 1 riPk (K)
= —EYO(K )*~~YOPR (J) 4 E Y 0 I J )~~EYUe~I- i l ’.I — S I Y L ) Pk ( J 1  * Hy~J Pk ( a c j

,lUL T *(t- A&.i+~-4C2l
L P (I F ’ TFLI. .F(). I) PR INT M,J, K, ’\~Lk M ( M, J,r,j

~~, 1~ 2’.~.
j4~ MDLI = 2.0*S (M,JJ*~~~cAUT /~~A V~~Nu

K VRATT * (NTHSQU~)—S tM ,J)**2i

FA C I = EYThP~ (JJ **2 • i-’ Y THPK(JI*4’~ + PTH* (~~YTh(jI$*2 + HYIHIJ)**2)

= —E~~ .iPR(J)**t 
- ~,YOP ,~ tJl**4 

— P0*tEYot J I’~*. t

~~-~M (M,J,K) ,IULT*II- A CL+FAC2I
LF (LNTI-L (, .f.~. I) PI~1NT 90d,M,J,Ic ,

f~(-,~M (M ,J,KI
2.0 CC~~TINUE

Ia- IIFLG .L0. 0) GO T3 5O~
J~ ‘.~~3 K = 1, NRM ODE
.L .i 400 J = 1, NRML’OE
ILL I = AV~-RJT/( (PS(JJ — SIM ~ K II *OSA V ENUl

= E~~ThA (K)*PE ~~ThPtJ)—PEYTIiIJ )*EYTHP4(I¼ 1
$+a-4YTr (KJ*HiYTHP(J)— ~-HY TH (J )*MYTh~’AIKJ

~~~~~ = —~- ‘V~~(K)*PEYOPr ~~J I  I PEY3 (~ J~~EYO)-~ IK) P1)Y UPis. (J )  + ‘y~jP~.(K)
LA PI(M,K,JJ = •~iULT* (l- AC I+FAC 2l
jF (INTFL~ .EQ. I) t’s’INT 9L0,M,K ,J,CAP L (M,K ,Jl

‘..)3 ,..!JNTINUE
uJO )~ t~03 U = 1, NRMI)D~

S(f” ,Jl
P’~Y D ’ t U )  = H Y T H ~~J)

HYTHPR(. .e)
rE y ThI. J ) = EYTH(J )
PFY1P- P4.~) = F’YTHP h(Ji
PHYCPP .(J) = H’YOPR (J )
t’EYO (J) = EYOI J )
PEYOPR (J) = E~~OP~.(J1

uOC CONTINUE
it) LONTINUE

~aETUFI N
9Co FCJRM A 1 (’J’ ,20A,’INTEORALS IN SLA b’,L.~,/)
j Q

~ FORMA T (21X , ’NORM(’ .IL, ’ ,‘,IL, ’~~’,I1, ’) ‘,2013.uI
9ij FL~ MA T (2jX ,’CAP1 (’ ,LI, ’,, I1, ’,’,1L, ’) =‘,~ DL.,.oI

E ND
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SUP1~1~U1 (NI MCIII’
l~~PL ICi T ~‘E AL *o(A—h ,u—4)

C COMPUTE I IUDS FROM AvA L M IN TO X~ A L MAX FJV~ TWO AM T~~~Cv~ UI STANCES
C t.T LiLLTI.A Jt ’,Tf .~~4LS
L.

L1I~ Mt1~~/ 1 t~~ M /’~T ,CU~1M (N/SPLoI/SA~iEO (402),Y1 (3,’,,’.U~..I,y~~(3,4,4O2)
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

$ XVA L(2 51 ,FR ,RHOMA X , RhUM 1~ ,Dt~..p~HO,L)EL1AX ,EPSLON (25 )
S IGMA C , SLA e, MODE, NT

$ A KOT,AV.. ,cTT,CONSI,UMLGA,WAV ENL )
(.OMM (,N/MI PL~ T/R(,0(’I,Dt (3,’.,4QO ),ANLI3 ,’s,’.U0I,I DPL 0TL IJl,1SU b ,NF sP
I (iM IAU~ /HI ON/F I 3,25,5.21
CUMML ,’~/h~~U-PT/GA~iMAI4),P Hi (4I,LT,LR

$ ,SINGAM (4),CUSGAM (41,SINPHI (4),LUSPHI (4I
- E A L *’.  R ,DE.,ANG,SAVE o,YL,Y2,ANGL 3,4,402) ,A ’~G2( 3 , 4 , 402 1

~LA L * a K~i)’AOT ,KVRATT
C IJMP~I~~ A * L~~ S U L N A t ~~,j,’sa ,1HETA ,A,S,C,XTRA, Th,TUBL ,TA, FU ,r,NTalSiu ,

$ IM/(J.000,I.UDOI/
JuT A E~~AD/....37’~D3/

C
C

(SUB = £
,“iP=— •I. U

~HO = ~HO MIN.J CON T L N UE
A t.L~~~,NkSL Ah

IF (XV AL(N~ SL Au+l—L L )— khO .GE . 0.) GL TO 2
LONI1NUE
M=1
Go IL 3

2 = SLAB #2— LL
3 C1iNTINU~i F (r l .(. HP) Go K 72(~

00 7)0 N=1,NR P
DO 110 L= 1,~DO 710 J i,NRMDDE
SULN ,dJ ,L,N) = (u.G,0.0)
1)0 110 K 1,NRMUDE
IF (M .NE. NTRI GO TI) 3
.)OLN A( J,L,Nl = SOIN At J,L,NJ

+A (M ,J,K )* (ATRA t1 ,L,NTR, K )*FC1,~~TR,K,1I*
$CUSut~M (N) +XTPA C ,L ,L ,NTR,K)*F (2,NTR,1¼,I)*SINGAM (N)*
SCUSPhL- (N ) •XTi~4 (3,L,NTk,K1*F (3,NTk,K,L )*S1NGAMINi *

IN P~ • C N) I
I F IL .NF. A ) SOIN A(J ,L,N ) = SOLN A (J,L,N)*$INT~ ,K)
GU TO 710
SOL N A (J ,L,N l = SLI t’, A IJ,L ,Ni

$ +A (M ,J,K)* (XTRA ( I,L,NTR,$J*F (L,NT~~,K,I )*
$CO SC,AM (NI ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
$Cu Sl’h~ (N) ÷XTNA C 3 ,L, N TR ,Ic)*F(3,NTR,K,l)*S1NL’AM (N )*
S~ I N I ’h i (  N ) )
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S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
tIlt . .NE . A ) 5UI”e aC ~j,L,N) = SULN A (J,L,N )*S (~~T~~,,.j

(10 ~.I.N 11NU[
C
(
~ J ~~~~~

J’ ‘iO) N L,NRP
.~~~~ 90~

) L 1,3
TA = ( U . u , O . O )
~~ 130 J = I,N~M UDE
iFU~. .!~L. NT~- ) (, LJ TO 4~
Tb =CUEXP (—I M * nAV E NG*S (M ,J )* ~~hj)
iA = 1/tfS(J[t’~~A (J,L,N)*Tf~~’FlL,M ~j~~g )

i F i l  .~~L.  I )  1~
, = ti.~/S (M ,J)

~L ‘ft 7~ D
4~ IF =CDEX~~( , A V NL*S (I~ ,J)* (XVAL~~M I —

IA = TA+SLLN A (J,L,N1*TB*F (L,M ,J,21
1 1(1 .NE. LI TA = TA /S CM ,J1

13~’ CINT INUE
T A  = TA~ CONST/J TLSINtR1Lih~~4~4I
TDbL = TA ~C flEXP (If ~ * ~A V E  NO * ~j-jt~.)
C.P~LL MA t .4N(P (T~~ L, 1Lj MAG~ TUANU)
ISM~~
T SANO
ISOb ö.b85850 * OLUG (ISMAG * £ . O E u )

~(ISUf3 ) = k IlO
~ThlL ,N,1SU1 ’) = TSDB

A~ bI L,”~,lSUE) = ISAM,
SAV EC (NTi XV4L (NF SL4c — LI
IF (~‘iOU( I~ U~ ,21 .E.~. A ) Yj(L,N,N T I = Ut~IL,~~, LSj t ~)
II (MCDL1S UC ,2) .E.~. ~J YZ (L,N,NT) = JL3(L ,N,LSUt~)

IF-t~1LflhI SUB, 2 ) .EQ. U ANGIL L ,N ,NI I = AN~,(L,t4,I SJB)
1F IM LL ’(ISUb,2) ~~~~ 0) AN~.,4tL,I~ ,NT) = ~~~u (L.,N,ISUSJ

90) CONTINUE

~HC’ P110 + DEL ‘ThO
15Db = I SU b +1
MR = “1
IF (Rrl ij .1E.R~1~ MAX ) GO TO ~00
15Db = 15DB— I
1FIN T .NF. NTMAX ) kETURN
00 930 N 1,NRP
PG.A MMA = L A M M A ( N 1/ L . ?4 5 3 L 9 0— 2
PPHI PHI (N)/L.745.~t9D—2
PR INT 913
PRINT 92i,Pu4MMA ,PPhI,ZT ,1~
PR INT ‘~2O
PRINT 925

~~~1 ,-ORMtT (’ (,AMMA (DEG) ’,Fb .L, ’ PHI (DEoh= ’,~~u.L, ’ L. Tt KM I= ’,FI3.3,
5’ Z R I K M ) ’,FIC.3)

00 930 JJ= j ,N IMAX
PIcIN1 908,SAVE’) (JJI,Yi ( I,,~,JJ),ANGL (L ,N,JJ),YLti ,N ,JJ )
$ A Nt,L (3,N,JJI,Y1t2,N,JJ),4NGL(2,N,JJ),YLIi,N,JJ ),ANbc~(L,N,JJ),

$
~~~ F M A T  I’  ‘ ,F 7.  t ,o (  IX, F d . 3 ,  L X , F  1 . 2) 1
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933 LONT1NU E
L a -  C I U P L L T ( I )  . E L j . u I  RETU ’~N
CALL 1~CP [TS
‘cE TU~ N

~ L 1.i P~~,~t’ ,A T I  ‘ A. ’ ,
It ~ C T ~~IC ~ (ELi) SIi..F,\~~TIi AS FUs~CT IL.

•
~ j F ~~~~~~~~~~~~~~~~~~~~~~~~~~~

9 uISIANLI (U1’ ,//)
923 •FLRMA T (’ ‘,2oX, ’FIr L~ A T ThCMjN’,34A, ’FIE L~i AT Ra -kMAA ’~
9k., t-(~l~Mt ~T ( ’  ‘ , 3 X , ’~~’ ,3 X,2 (2X,’cL (DB)’,2X, ’EL U~~G)’ ,2X,’~~Y (JoI’ ,~~X ,

~ ‘FV( ANu )’ ,LX ,’EXIDb )’ ,2X, ’EA (4NG )’ii
tNt)

6a

;Iiit. .~~~
.-_- .. • .  

~~~~~~ •~~~ ••  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~ I - . ~
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S~ oPuuTI~~E MCFLD2
I ” PL I iT  ‘~LA1 *~~(A— a- ,, —Z)

0 L1)1I~t )1I  t U L ~ S IR1~~ r~hL M E N TO R H U  M A X
A T DEL ~ ,iL INT~~~VA L S .

Li . M~~( ~~, 1-i-M /N T ,\TR

S ~VA [(!5~ ,F Q , kriOMAx, Rh JM1,’,, LR~1j,JELT4X,EPSLON~ 2~~1,
S I : l2,i,~1,~SLAE ,NRMuJL,NTM4X

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
LLMM L~~/ H1 G N / F ( ~~,2~,, 5, ’2J
CLMM ( N/hUI”PT/~.,~~MM At s) ,Ph1141,LT ,ZR

1. , S I N u ~i t ’ ( s ) , C L S O A ” 1 t ’ . e , S L i~Pr ~I ( ( .) ,~..U S P H I ( s )
~LA L* ’, R ,L.)I- ,~~N.,,

• LOMFL LX*~~O S0L~~A L~~,3,’s)

~.UMI LEX*1C THEtA,A ,S,C,Ai ’~~A , T~~,TDo L,IM/IJ .UJ ,1 .-3JI/,TA,
5 F Q F c , F ,i\Tr i S i.I

EA t  ~~~~~ K’i r ’A u T  ,~~ ,kA T T
.)A T A  ErAO/t...37~j~)3/

r

• C
PR IN T 910
Isue = I
u t)IAAX 10C0.0
P’ HO =

NTR
= k ilO — 1.0

• (1)0 ~~~~ I NUE
IO~’ I a -  ( R h u . t t . X J  uij IL’ 72(~j u 110 N 1 , N R P

3i~i 710 1=1 ,3
JU 7i~

’) U = 1,Nr&MODc
SuL N A (j , L , N )  = 10.0 ,0 .0)
DO 710 = L,~ .R 1 UL~E
U - C M  .,.F. NT R )  Gd IL •

-)

StJL~ A (.i,L,N ) = S L L N  A C J , L , N )
S
$CLSGAM INI

~oUSPI-’1t N 1 +XTRA (j,L ,NTk ,I’,)*F(i,NTR,K,L1+SINUAM(Ml~
$S !NPHL (NI I

I E C I  .NE. A l  SUL N u t .j ,L ,N)  ~ULN A (J,L,N)*~~~NTk,r%J
t,O TI. llu
SOL N .~~J,L,N ) = SL.LN A (J,L,t’,)

+A(M ,J,KI ’.~(XTRA (I,L ,NT,~.,K)*a-lI,NT~~,K,I )*
$COSUAM (NI tXTRA(4 ,L,NTR,K )*F (2,NTR ,K,iI*SINGA ,1 (N)*
)CUSPI’L (N ) +XTRA( 3vL ,NTR,K )*FL3 ,NT R,K ,i)*SINOAM (N )*
is I NP Ii ((NJ)
‘~ *C1 )LXP (—jM*,~AV ENQ *StN TF.,K) *XVAL (NTK— 1II

J I lL  . Yz .  I) ~ULN A (j,L,N) = SULN AC J,L,N 1*S (N TQ ,K)
710 L~~~ T I~~UF

i i  = N — j
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A = i.UEl.
I~ IN .GT.3 I X XVAL (M)
0’) TI. 7C’~

l~~,. L,1. N11 \UL
ui ~~~ t~= 1 , NR1
•J,,j  ‘iO) 1 1,3

(3.0,0.0)
U ’J t~ ~~ J = 1. , ~~~MtJ L~~

I r I r ~tL .t~E. ~I~~) Gd TO 45
rp =C JEXP (—4M ~ i~4~ ENL *S (M s- 1 ,J)*r~I-lJ)
1A  TA +SUL N A ( J , L , N j * T t $ * 1 1 L , M+1 ,J ,21
(IlL .NE. I) TA = [A/S (M+1,J1

•,~,i II- 730
‘.5 Tb  C U E X k I I M * t ’~A ’v E N U * 5 ( M # L , J ) * ( X V A L ( f r + 1 l

TA TA+ S GL N A (J,I,N)*TB*F(1,M4I,J,21
lF (1 .~ E. 11 TA = T A / S ( M 4 I , J )

• / 3 3  ‘..‘JN TI NUF
T A  = T A * ..CN,.ST/ ~)S ~~T (o S I  i.~( R~iO/E r ~A J1
T IJ b L  = TA *CO~~

)
~ r’ C L tl * ~i A V E  Nu * t~HCJ

CA LL MAG A NG ( T D~ L,  T O M A G ,  T DA~ G1
T SM Ac ,  = T IJMA G
T54M, = T UANG
T S Oci  d .ô05890 * E) L OG (TSMAS * I .JEc )

~ ( IS U B )  =
) 3 ( L , N , ISUi3 ) = TS D3
A N G ( L , N , I S U B I  = TS A N u

~iC’) LUNT INUE
p<HN = ~chU + DE L  ~(Hi )
ISUb = ISIJ b ’-I
11 IRHO .LE. F4HOMAX ) 01) TO 600
iSUt~ = 15DB— i
0j  ‘p30 N=1,NRP
~~ u ,4MA = GuMM4 (N)/j.7 .3290’ 2
Pr’Hl PH I I N)/ l .  14 3 ~~9D’— 2
•~~ 1.~T ~,27 , P~,4P1MA ,PPti i ,LT ,LR
?l’ I (-4 1 928
P,~IN1 920

921 t’UF i~A Tl ’C’ ,1LX , ’GAMM u (UEu )= ’ ,~~.).A, ’ P I (0tG1= ’,f’~..L, ’ L1 (KM)= ’,
$ FiO . i, ’ L R ( ac M J ’ ,&L0 .3 1

920 FUHM4 T (22X,’Z’ ,31X ,’X’ ,37X,’Y ’I
929 rC kMAT (~~X ,3 (9X,’Rh O(p~M 1’ ,3X,’AMP (U8)’,3A , ’ANG(0E~~)’)I

JO ‘,3J J=I ,ISUt~
~PI •~1 ,O~~,k4J),0~~(I,i’,,J ),AM,(j,~$,J ) ,R (Jj,0812,N,J),ANG (2,N,J) ,$.(J )

9,  08 ( 3  N,J) , AN G( .3, N, UI
)3~ C O N T I N U E

~~ (IDPL UT (l).EQ.O) RETURN
C A L L  MCPLT 2

-~0u rO1~M A T ( 2 X , 3 ( 7 X , f j C .2,F10.5 ,F 1O. ’t I)
()j ) F~~~M LT C ‘I, ,LOX ,

‘ELt CT~~IL I- U-LU S1kENG 1H AS A IUNCflL’~ OF RHO’ ,//I
IN C
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SUkRt Ur INE MCPL IS
ML ’ L IS  UrN E~~A T F S TWO PLt~TS IFIEL D AMPLITUDE IN O~ ABOVE A

C kt~.~~u ~il L~ .~ts ‘4ET E R i- oa~ A r~.t-~ RAJI4TEE ) P Utr.Er~ VtR StJ S TRA NS Mi TT ER—
C ~~~~~~~~~~~ ~, j S T A N CE FO)~ TW O i~E C E 1V E ’ ~ P(.~5 IT IJN Sj .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
C~:MM r~~/ x o t T / X M I N , ) t N C ,y M L N , Y I N C , S I t EX , S I L Ey  -

‘

~~MLk/t1(, 1NPT / L ,A MMA ( ’ p ) , PII I( ’ .1,LT ,LR
i ,~~1NG~~M C 4 ) , G C S G 4 M ( 4 J , S I N P h I t ’ . ) , LOS PH h l 4)

XV A L L2SJ ,F~~~.a,kIIUMAX , DMUi~,DEL~ llU,OELTAX ,EPSL JN (25i,

~IU,1A(2 I,NRS LA8, l\k 1O0E,NTM4X
CGMPLr ~-X *Lo THtTA, f-JFk ,XTkA
~\~~A L~~i A ’~A t , Fk , k l LMAA , I- HGMIn i,Ut~L ’f l -1U,U ELTAA,EPSL U”4, S I i,,MA , 1OPHT
•FAt ’~J SiNuAM ,CUSU AM,S INPH1,COSP~-C1

‘& L A L *b  Gt .MMA ,PHI,LT ,LR
I-~FA L XLu. .VI (21/O .,1./ ,YCLJR ,/i(2)/2~O./,YCJKv2 (2)/~*.2/,

b Y LU r~’ V 3 l2 I/ 2 * .4 / , Y L D k V 4 ( 2 ~~/2* .C,/
jIMUN S IUN T14 0U1

~ IM F~.SI LN OA ’IMAJ (4) ,PhID (41
C P L ’~~i~ CO~~P ( 3) / ’ L COMPUNENI ‘ , ‘X CUMPuNENT

‘ ‘V  COMPONENT ‘I
1x) 90 0 1 1,2
Ou 900 I ( J . N  =1,3
,.ALL ~ ,N rL (It3EG IN )
N ~L L ‘Y~~X s.’N(~ 

( i • a
LAL L INI /-X ..
(J.t1 PAG E(SILEX + .3.,SIZEY*~~.I
C A L L  PHY~~tj I - (j .~~,L . 2 I
C-!iLL T I TI LI ’ ‘ , £, ‘1kANSMhT TE l— TL RM 1NA TOp ~ OI STA NL E (i~M )’ ,., ,

‘L)t. ABU~ E I Uv/fr, FOR I. KW ’,24,SiL..1X,SI~ [Yi
L~iL I 1~PH(,~M IN ,X INC,YM1N, Y 1NC )
‘C ~0J J=i ,NR P

=

~‘h1u( j )  = F H I  tjI/l . 7’*~~3~~90—2
IF (J .E~.,. 1) LALL i’ESLT I’DASH ’ I
L f ( J  .1W. 2) CALL POT
I F C j  .1W. ~ ) CALL CIINDOT
LF (J .F~1. 4) C~tLL 1)ASH
DO 5( f ~ K 1 , N T M A X
L I I I  .Et~. II V (~c) Y1 (IBE (,IN ,J,i~..)
iF ( I .EQ. 2)  y ( K 1 = Y ~.( LBE (1IN,J,K)

tkJ (iCiNT1N UE
CAL L C W c V E ( S A V V D , V , N T MAX ,0)

~C’) Ct~N T I~1kJ E
CALL MESSAI.,IIUPLOT,40,1.,9.31
CAL L MES SA G (CO frP I IISFGINhI6,L .,).1)
CALL ~4L SSAt .i(’ I~I L ~ = ‘ ,7,1.,~~.9è
CALL ~EALNO (FRE~~,3,1.7,8.9)
CALL 1F~ SAO (’LT = LR = ‘,I7,1.,b.7i
CuLt ,~I-Ai.NI.J (ZT ,2,1.7o,8.7)
LMLL. A L N C l / J~,~ .,3.40 ,~s . 7 )
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CALL MES SAO (’RECE IV ER DISTANCE = ~~~~~~~~~~~~~~
~t ( I  .Lt.~. U CALL ~EA L,\I U(KHUM IN,L,3.) ,8 .5j
t f ( I  .F~~. L I  C A L L  RFAL\U. (RHUMAX, I,3 .5,b.5)
CA L L ‘iE ” A t , ( ’ U A M M A  P H i  =

~.A L L  ~F AL Nt ,(GAMMAOL ii , i ,
C A L L  ~ LA LN u ( PH I D L I )  ,i.
~ .-.L L ~1ES~~A U( ’ G u M M A - Phi = ~~~~~~~~~~~~~~~~
L~ LL ~ FAtN I3 f l ;AMMADt~~1, A , 1 . 0 , o .~~J
CA LL M E A L  Nti IPI- i iD(2 1,1 ~~~~~ ~ .9)
CALL I L SSA Ls ( ’ UAM MA = P t-i l =
CALL i A L t ~L( G A M M A D ( 3 4 ,j , / .3 ,~~~.( j

-• CALL REALN ((PhIU (31 ,I ,o . ,b.1)
CALL MESSAO (’OANIMA = PHI =

L A L L  ~ E~~LNNt~~AMMAUtA j,t,?.3,d .51
I-ALL -~~A LNu( PH t u (4 ) , 1,~~.s,a.~

))
CAL L E N O G k ( I 1
CALL UKEL (9.7,a.5~~1
LAL L T I T L E I ’  1 ,1, ‘ ,U, ’ • ,0,L., i .)
CA LL GkAPH(0.,t .,0.,L .1
CA L L  kL~~1- TI ‘DASH’ )

• CALL Cu RV ElX CU~ VE ,YCuRV ’,,2,C1
o A L L  DOT
CA LL Cu~V E (XCURVE ,YCURV 3,2,C )
C A L L  CHND OT
CALL CUFV F (XCUI~VE ,YLui~V2,2 ,0)
LMLL  JAS a- ’
Jit L CLj~ V€ (XCUSVE ,YCURVI,2, ))

C A L L  LAtt)IL C IPEuINI
901 LUN T LNUE

~ ET UF- N
END
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• 1

. Jbi~~uT JNE MCPLT2
C r~C r _ T~ ~ r ’.1E’A 11S ONE PLoT ti-I EL L ) AM PL (TjOE (N tiB AB J VE 4 MICRO VOLT
C. •~ ~~~ T~ ~ FC~ 1. ic~ R A . i L u T L U  P j ht t c  ~~I SoS UL3Ts 4 ~CL. F~~JM T ;

~~Ns,lI F T c ~~).

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~ ‘./~~~L 1T/Xi I’~i, ’cl ~~C,Y’11\,~~1.~..,SIL I* .,SLLr ’(

- i L  ~/ , INPT/ C ,A * ’At ’s ) ,?h l( ’ .3,Lt ,LP.
~ ,S1N ,AM I4I,CUSGAMI4I,SINPHI (41,..uSPHI (41
CU ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~X v A L~~~~~ ,F [.), UM4X , k r i UMt N , U ELM h 0 , U E LT 4 X , E PS L U N (2 5 ) ,

S ZG~4A (2.I I,Ni.I SLA e ,N I~I~UDE,NTM4X
~..UMPLEX*Iu TriE TA ,f- U t- Ic ,XTR4
( tA L~t - cj  A V A L , F  ~ ,t(HtJMA~~,Ir3UMIN,0ELRhO ,O E LTAX, E PS 1  ) N,SI . ,M4,TdPt l T
r,1EAL *~ uAMMA , Pli I, LT , L R
MI EA Ltd S1NOAM ,CJS UA i4 , SINPHL ,COSPhI

~< I-A L X t..ti~.Vf  (21/).,1./,~’Lo~ VL (2 )/2*0./, .LMV2 (21/2*.2/,
$ YCU li. V 3I2I/2*.~i/,YC URV4 (21/2*.&,/

IMENSL IJ N ‘Y(400)
UI MtN SI& J N CAMMAL )44),PHLD (41
t .OMP L EX * IL  C’)MF 13 )  / ‘~ CuMPJNE~T ‘ , ‘

~~ LUMPUi41~’JT ‘ ,
‘
~~ CJ ;4 P0\ ENT 1/

~ C’ 9U0 IBEDIN =i , .3
..A LL buNPL( Io t i.’LN)

• ~./t1L ‘ Y A XA NG ( . ) . )
CALL INTAXS
oALL PA t,1(1t .,iL.)
CALL T E ILL I ’ ‘,- 1 , ’PiriJ(KMi ’,7,’Ub Ab OVE A UV/M FOP I K n ’ ,~~.’t ,

$ S I L L X , S 1 Z F Y )
~.4L L u I ’AIh (XMIM ,X INL ,YM IN ,YAN C I
~“U oOO J ’L ,Nr ~P

~,AM .’iM C (J) = ~AMNA (J)/1.74,329O— 2,~iiJ C ( J )  =

IF(J •FU. 1) CALL ET (’DASH’)
(FlU .EW . 2) ~.A LL OUT
IF (J .EQ. 31 CALL CHI~DOT1F (~ .11.). 4) CALL DASH
JO C’C K = 1 , I S U o
Y (K) = OB (IBEU (N,J,Kl

~u3  CC NT IN UE
CAL L CUR~ E (R ,Y,1SUL~,Oi

o3-) C O N T I N U E
CALL MESSAC,(ICP1JT,40 ,’,.,9.~~1
CALL MESSAOCCUMP (IBEUINI,Io,4.,9.31
CALL M ESSA G ISFR FQ =
CAL L I~EALNO(FREiJ,3,4.7,9.11
CALL ‘- -icSSAO (’CT = ZR = ‘ , I 1 ,4 ., b .9 1
CAL L  REAI NIJ ( LT ,2 , 4 . 84 , 8 . 9 )
C~.1L k1ALNU (Lk,~~,t .~~~,8.9)
CAL L MESSAG (’GAMMA = PHI = ‘,2O ,4 . , 8 .7 )

• C:.LL ~EMN 0(bA’4MAO (II,I,5.O,8.1)
C CALL REALNU (PaII DLL ),L ,8 .b, a .71

CAL L IEcSAG(’(,AM44 = PHI =
LA L  L ~~~ML N IJ ( UA N1 M A J ( ~ .J ~~~~~~~~~~
C A L L  ‘ ‘ A L  d IP  f J (2 ) , 1, t . 5 , d .~~

)
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CAL L ~SSA0(’GAMMA = Pill =

~AL L ~‘~~AtNO(OAMM4DL3),L,5.J,â.3)
CA LL sEALNQ (PHID (3),I ,ti .~~,b. i)
CAL L Mc SSAGL ’GA MM A = P~11

~~~ L ‘~t-u( NO(u A M 4 A D ( ’ . ) ,j ~~~~~~~~
,~~-iL L r~EALNu tP r i I d14 I ,~ ,b.5,d. i1
C A L L  ENDC,& ’ C l )
CAL L Pt-iYSOI -td. ,9.)

• CALL T I T LE -I ’ ‘ , L , ’ ‘,O, ’ ‘ ,J,i. ,L .J
C A L L  ~ptAPtC3 .,i .,0.,1 .1
C A L L  R E S E T ( ’ O A S H ’ )

~.ALL LURVE (XCUR V~~,YCURV4,2,O)

~.AL1 U’JT
C A L L  CU~~L (XCURVE,YCURV3 ,2,0)
‘CAL L CHNO (JT
CALL CURVE (~ CURVE ,YC.URV2,2,01
L.AL L DASH
-CAL L CURVE (XCURVE ,YCURVL ,2 ,O )
CA L L  ~NI.’ PL I  IBLoIN)

~O’) LUN IU’4UE
‘tETURN

I
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JBP (UTLNF MC STEPCM )
C L3M’~U T  t- ~~~~~ uL I tEL MI’Ue CU NV E- R S t1I :~ COEFF LC LEN IS.

t~ ’I’L I L I 1  ~c F A L~~~8 ( A t1,U L)
C : Mt t  ‘~/ I~~k M/ N T , N T k

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
X V M L ( 2 ~~) ,IkE,I , 1JI-(AA, RhIJMIN,JLLRHJ , LT A A , r P S LJ N L - ~ ,

• S IGMA (2-,),NRSLAb ,NRMODE ,NTMAX

A V K K JT ,, . v R K T T , Lj ’ I S F , u l E D 4 , W A v t ~~U
• L JMi ’L ’.X’~ i’.a CDE.~P

L , ,’L~iX*lu kThSw
CU~IPLEX *Lt., IHFTA, I-’JFK ,A ,S,C,T’iu;.,M,CAP L,

S fM/ (0.fl0,L.J0I/,R(~9 ,A4St ),TS (5,5),XTtc A
i~IAL * i  i-~~1-AIJ T , r~V R 4 T T
1EA L*’. Fk~ :

C

= M+ I
j~~ (r’ ~~~~~ NTR ) kETUI-~
I C  £ 7 N 1. , NRMUL)L

17 ‘ 1~~ )
l i - IMP  . E C .  NIb) GO lu 11
C ‘.9 K = 1, NI Mt)OE

Dli C L 1 ,
0-] -ii J — I , N~~4tJO [
T5 (L,J3 =

~~ i—C L ) = C U t )  +A(. ,~ )*CUEAPt— 1M*.~AV E NIi~S1M P,J) “ (AVA LIM ) —

C XVAL (PP)fl*CM”I(M ,L,J )
CALL CL iN (TS,t ~,IiNS,N FMUDE, ,i),EIRI
1)0 

~.7 I = A ,  \jf --Id )E
27 4 U- , i ,K )  = AN S (!)tSCN ,I )/SINTk ,rs.)

U~J A l) c~~ j ,NRMUl)E
IC ~~ t Fii ) = (U.,).)

29 CU t — T A r. j E

dC) TO ~~
~I U] L~ K = 1 ,NbdJ)~

‘.5 LL~~1,N’tMLl)L
)J 25 1 = 1, k~iUPt
IS (LL , L)  = TN~~Pf1(M,LL ,L)

‘.~~~ 
c .( I)  = CAP I (M ,L,K )
CALL L L I N E W ( T S , B , A NS , Nt < MO D E , 5 , O , E P R )
00 ~~ J = 1,NWM JDE

.i~ 
u( , - (,J,IS I AN S (J1*S (M ,J1/~,(N T)~,lc I

23 CONTI NUE
2’s ~ UNT1NUF

~ El LI i~ r~ENO

I
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SUBIcZ~UTINE MOHNKL (Z,H1,H2,HIPRME,H2PRMEI
C CC-MPUT E MUDIFICI) HA~KEL FUNCTIONS UI OROEt~ ONE THIRO

IMPLI CI T kI AL *d (A—h ,O—L 1
C3M PLEX*19 COS,.)RT,CDtXP
~~AL *~, COA LI S
CI)t11’LE~~*io Z,I, HI,H2,HIP R4E ,ti4Pi’(MC,LPUiivER ,TERMI,TERM2 .

T M.j,ZTLgi M ,TERM,SUML ,SU ,SUMj,SUM.,S.)ItTLr ~,
S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
S C0NST1,CC.~ST2,COt-JST3,CONST4
DIMENS IUN A (~~3), BtL~~), C(2 1, OCt 3 1 , C A P ( I ’ . )
D~.TA A/

$ 9.3’) 3c,71 30Uc~O0-OL,3.L3I~.~~723091O0O 0L,2.0u7~iJ7L-.d7JIö0D 02,
$ ~.1434 42 i’e~ 00 02,b.7O2I7~~~,1~,00dU3 02,U.~~~7 (d1L9t2~ o400 02,
$ ~t.4Ib~S54374O4343D 32,2.~il94544b3o.iJ20D 02,9.34

L.95Juo~ LJOD 01,
$ 2.~~~2~ 3~~18707~.0’D CI,u.L2A0°043)(~~uCOJ 00,L.1 9 j3c~~s~lOO0D .10,
$ L.84O127~ 944LOOOD—01,2.qd33O 09b4OOOOD—02,2.88’,2OcsOiO0jQ0OD—O3,
$ 2.-~L334L42OJ03000-04,2. 2749500000000—0~ ,2.02 oBo 0U00OC0OD-0O,
$ 1.’.L 7CQC000000D—07,8.870000000000000—09,5.010000000U00000—10,
$ 2.~~)0CO0O30))J0-)D—1i ,1.c~O00JOQ3)0JOOJ0--L2/JA TA B/
$ b.1â 8 7251 ’t U J 0 0 D — 0 A , 1 . L i 0 4 ~’1D 7~~~4O 00L) ~~~~~~~~~~~~~~~~~~~~~~ 01,
S i.1962940.7873500 02,L.53311031-7ltiô500 32,i.2780919.,I’.däd00 02,
S 7.~*7422L 821 7200D O1,3.2355938b21,2001) 0I,1.07853121U384000 01,
$ 2. d5325731’.03000D o0,o.i3b’037~ bib130UD 0L,i.J937o?dJ09a0000 0i,
$ I.o4 9399~5JJ00O—O2,2 .L0 12200JU00—03,2.33I67?d~JJJ000D U4,
$ 2. 2s z l)9~~coc)o’: O— ,L.s1,~~T C ~~e0O00O—C Q , L .444 7030~~~~J 0OOO—07 ,
1. 9. ltc0000- 00)000—09,5.69 000000000’) 10,3. 00O~Oi)J0)03D—1I ,
$ ~.uO0J000O0J3O0UD—12,O.0UJ0UJ000000O0J 00/
DATA C/

S t.o5~ L~~~ 8-s,0000D—0I,6.2029LL44b19OO0t) 0O,~ .5~4~4D-s~ 59A500D 01,
$ 5.22I30~,931L4JO3O 01,6.215840394215000 0I,..87510893003900D 01,
S 2.708427187022000 0i,1.121501940796000 ~~~~~~~~ 7 u 2~~ O0O0 00,
$ 9. Ib150Ub~,5l0)000-01,1.9I28Ltb34390000 OI,3.3I2229uo99O0OOD O2,
$ s . 842 1038000060—03,o.OSoó3u823000COD 3t,b. 0 18203)00000—0! ,
$ b.1 599000300000-00,5.Iu))000000000t)O-07,3.322000033000000- )S,
$ ~. bOO000Oj0000D— 09,L.~ 00JUO0000O030O 10,d.0J0J00JJUJO0000 12,
$ 0.000 (OC-OOC ’OOOOOD C0,0.000000000C00000 00/

D A T A  0/
$ b .7 8~~’,b7Z 5j 4 03OOD—0I ,4 .52 19915009b~~0UO O L ,3 .7 t ~d3262~~0dJ1500 02,
$ I. I9o~940478735OD 03,L.99 3o23,13L~ tb0J 03,t.O-.49’.7090382060 03,
$ 1.42010214609d650 03,7.1i830b49b 73SL~~D 02 ,2 .69032d2a84 030D 02,
$ 1.989120o’.7290000 01,1.902171582bb1S000 0L,.3.1LaS105t3339000 00,
$ t,.0 7b’.8778 3000D—01 ,8.42~ 02 0489b00O0D 02,L.002u2148b9OU0O0 02,
$ 1.03 01278000000—0 3 ,-9.380780900000000 ’05,7.51243500000000D 06,
$ ~,.35074C00C00000D-07,3.~,1350OOO3CO000J ’08,I.9O20003O00000C0-09,
$ 1.02000000000000D—10,5.00C000000000000 1t/
DAT A CAP /

$ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ 2.91b4 464140 01,8.81b2 12b7443 7~ d D 0 L, .3 . 32I40b281862?70 00,
I 1.49957(~2’Th68626O 0I,1.89230L,011~~37OD 0I,4. 144~ 1~ 3obo8O0DD 02,
S J.207’ 9CC9I0000CD 03 ,2 .406(~~,9b0O0000O O4 ,i . 98923 I2~~UO0C00 D Os,
5 i.79190203000000D Ob ,1.74ø4J 7700000000 07/

I..
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u A T A  1/ (” .DC, l  . D)3 /

~i ;r i ~~ L 13 / L . l ~~~~~Ub ~.7 wL8b 1)  1)0/

J~~• 1~~. AL PHA/s . t.~ loø 3e-~’,~~1D—U1 /
~~~~ L hu i’~S T L /C  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~j~.1, C ’N~-1 ’ ./t ~~~~~~~~~~~~~~~~~~~~~~~ -a . 32o2z19 ) uJD—J 11/
~‘i’Ti C - r . s T 3 / l — 9 . j 5 ’ ~i2~~s 2tj 2 .3 ’~J u 7 o — J L,  2.~~o~~~~ J~~~ tJ2 22L) —~~i)/

~AT I~ t~L \S T ’$/( ,. 9uo ~~~~~~~~~~~~~~~~~~~~~~~~~~ 3,)!
C

L~’ I iWfK 1.O
dj r( .j = J. C

~~ M4 3.0
L M ? =C0A ~- S I Z )
Il- C —A t., .01. 4.21 C(C T 70
l~~(1~ ’4C . .GE. ~.2)  GU It) It)

uu TI ~C
10 IFCtMAO .l~~. ~.II GO TO 20

N I ~
LId T~ 3C

20
30 SuMA O.

SUM2 0.

Ou ~- O ~~ j,N

SUM 2= Su~ 2+f~( M1* ~pfJ~~ I-

~u~~~~ SUfr3+CtM )*L PUvuc ”t

L ,F,c Z F L~~E P * Z T C R ~
l F ( C L - 4~~S ( Z P J W E i ~ ) .LE. 1.03—3 ) )  01. TO oU
CON U
GM? I-=i * (1*SU- —2.*SU~~I)/ROUT .~
0PM F~~~I*lSUM4f-2 .*L*1*SUM3)/RUOT3
r-i 1 L’~ SUM2+UM2F
rl~~ l-1— ~. .O*OM2FH L P I t - E SJM4-I-GP MFP

F I UM ‘a
C
70 SCMI I.C

SUM~~ 1.C
~Ti=CDSQk TIZ )SUP I Z o = R T L *Z
LT FRM= I/SWR TIB
-‘4PCh~eER 1.O

- 
• T E - M =— I . 5/ L

00 80 M 1,14
L~~~~.EP, I P O W C - R * Z T~~R M

• MkL~~~~~~~~~Ul’~E4* (—LTEbM)
r~ • . 1=-CA P(M) * L1 ’ U..iER
1F~~~~= CAPIM )* MPOWE1
5u~i ~- SuML +T E. IMI
SUI~~.: SUM~ + 1E.~M~.
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I,

St)i4 3 SUM. +M* TERMI
~U~1’

, SUM4+M*TERM2
dO C - .NTINUt

i-I t-
)Utt ’ .  s’JM’.* IEi~r~

CXP ’ . EXPL*CONST1

~XPi C~ ta~ T~ /~ XP 1
t XI’~+ CJNST3*EXP I
~ XP~~~CUN~ T4/EX PI
tiETI=ALPoA/CD Su~ T CR12 )
LI~E A L Z
1 IMA&, =—1* Z
II (ZREAL .GE.0.D.Ot<.UMAG.GE.U .0IGi) 10 90
r11=bETA * (EXP2*SUM2+EAP5~’SUM1IMiPb M L=bETA * (EXP2* (SUM2* (—0.25/L+I*’TL)+SUM~I-)+EXP5* (SUM1*L—U.~.)/Z
S — j*RI Z)+51JM3),

~,1I TO 110
ri l= j TA*EXI’2*SUM2
HLP kM 8hTA*E)~P2*tS UM2* (—O .25/L+1*R1LI+SUt141

11’) IF (Lr ~EA L .0E.C..O.OR.L1MA0 .1.1.0.01GO TO 140
02 13ETA* (EXP3*SUMI4-EXP4*SUM? 1
It M E=6ETA* (EXP3* (S 41*N3.25/Z.L*f~TL)+SUM3l+EXP4* (SUMZ* ( .0.2~’/Z
$ +L*R TZ)+SUM4))

r~ETUl~N
j~~J tl2=L (TM*EXP .3*S~J.1L

l12~ KM F T. EXP3* (SU~i L* (—U .2 /L--I *R1L1+S ~M .31
i t FT U I~N
END
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. UobCUT INE MAGAN G (AltU ,MAG,ANGL E I
1~ PI !C1T IIEAL *8 (A—h ,O—L)

~. E A L * d  L) S C O T , O A K L C S
‘.UMPLE.X*ib ARO, IM/(0.DJ,1.D0)/

~. t A L ~ ’~~ ~~~~
i A T ~-~ ‘~~T t r  ~ / s 7 .L 9 77S 51/

~~ ht;NC,L F i A RG , MAO , A~~CLE
=

A l-UMAU =

140 = L,S~~kT C A kG R A L ~~Al- 0RAL 4- AM MAO *A kGMAG I
IFIMAu •EL. 0.01 01 10 10

~kt.,RS~L/MA~I F  C L U S ~ • LT . —1.0.AaD. C0SW~ .01 . —1.01) CUS~ = —1.0
LFI CUS W .,T . I.0.AND. C3SO .LT. 1.011 CUS W 1.0

~ i~NuLF = Dt-i-COS (CflS~~I*I--OTU~~u

lI - (41 uMAIJ .11. 3.01 MNGLE = 3o3.0 - ANGLE

10 C0S~ =

‘2 T[ 5
L NO

______ -~~~~ • — . 
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s CLI1L~~E t t r u A I N t z )
C C.i M~~Uf~ EL ,ZA ,rV a1~~(0HT oA INS I-OR TR4NSMITFEe< ANO e~LC Elv ~~~.

IMP IIL !T CIM PI EX *I~~(A_ H, O_ L)

COM Cr~/,1u1t.MP /FFk (t~~,)1,FE3t2),)1

~~~1r4LN/hT ON/ F C - i  ,2 5 ,5,  ~~
LUMMUN/MCIN PT/T I4ETAI ,,51.FCFb (2 ,5),XTP.At3,3,25,5), TUPHTI2~ ),

XVA L I 2 SJ ,FREO, MAX ,RHCJM 1N,UELRhU,OELTAX ,EPSLL )N (2,),
SI0MA l ’ .~’I , SLA6,Na ~Mu0t,N TMA )(

MM(~N/HCST(/ ~~(25,5,5),SC2,,5i,C (25,51,NTH ~~
,,
~(2,),K t/RAUT ,KVb4TT ,

AVkp,OT,AVRKTT ,CUNST,UME04,h4VL.~O
CUMPL EA *Iaa LDS.)t-~T
k E A L * 8  DEAP
COM PLEX *Lu N0$.i,CM/(U .D0,I.D01/,NTHSw

‘~E~.L* - ~ X VA L  ,FRE~~,bHOMAX ,RHUM I,’a,0ELl~h-1U,0ELTAX ,EP-SLON,SI3MA

PEAL*8 KVRAO T ,I(VRATT ,AVRI ..UT ,AVRKTT,CO (’,ST,OME ,A ,WAVENU
l-EA L *8 L (t),EPSLNQ/b .85434D_12/,ALPhA/3.I40~ 1./,FAC1
F~~A L*8 RSWI
~~~A L~’—S TUPI-Il

~ 1) 10) M-~1,tgR SLAi3
NGSW = LEPSLON ( M) 1M*SLOHA (Mj/UMEuA )/ EPSLNO
DO 100 K=1,NRMU)t

SSQ = SU~,ls)**2

~QR UOT = CDS 1bT ( NGS~ —SS Q )
CSQ
RS.k = S-1•kt)UT
L 1 ( 1 ~Sw ~ .11. C.) SQM0OT~~ SQI~UOT
00 103 11 1,2

= r~V,.&4TT*(CS~)+A LPhA *ZIILJ )
= KVRAT1*CS .)

CALL MDHNKL (~)O,HLQ ,H~O,H1PRM0,H2PRM0)
CALL MDHNIcLC Q,HI ,HZ,HIPRM,H2PRM)
I.APH IO = H1PRMO+AVR I (TT*H10
CAP KtO = h2P,~MG+AVRK TT*H20
t-AC2 = IM *KVRAOT*SWRUOT
t-40 3 = ,-AC2/NUS’d
t -i  = — ICAPh2 )— FAC3*H~Oi1-2 = CAP Ii1 3—f AC3*hI0

= -LH~~Ps~M0—FAC2*H~~0)
14 = H1Pl-M 0—F AC2*HI0
FAC I = DEX P(ALPHA/2 .*Z( I l11
F(1,M, a~,IL) = FACL* (h-L*HLa-FZ*H2)
i- (2,M ,K, ILI = ALPHA/ (IM*2.*WAVEN (J)*F ( 1,M,Ic, LZJ+I./IM*AVRKUT*FACL*

$ (F1*HLPRM+F2*H2PRMI
F (.~,M ,K,IL) = F *1114- f-4*H2
FFL (M,K) = FL*HL0+F2*H20
I F 3 ( M , K )  = F3*HLO+F4*H40
Ft1 ,M, K, IZI = Ft1 ,M, ,~ ,IL )/FF1tM,K3

= F(2,M,r-~,IL)/ F i IL M ,l’j
FL ~~,M ,K, IL )  = FL3, M, rc,,IZ)*$-UFR (M ,K1/FF3 (M,I’~)

103 ~Gt’~TlNUE
RETUF N
END
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Sut~~CUTINE CLIN E~) IA,  6, X, N,
1~, t)~ M, LFLA U , EFFI

C
C ~~ F~~ US E - S  L — U  L:[~CL~.,,.(15 ! T j U I~ T L

I I ~0 Iti c- T ’ - l u N O U LA ~ NAT ”- I C E S  I, U
C Su~ t a l i A r  L * U A. C A N) L A~~E
C ~lj bI-~ I—i A .  T HIS 1-0KM IS USED nUll
C b4L K—S U~~3 T I l t iT t 0 N  To I — A N d  THE SUL~
C X J F  A * ~~~~= L * U * X 3.
C t~ 1 S T t ~ N J~~iF- ER O F EWO AT I LNS AND
C ~ i.IIM IS THE- DIMENS ION OF ALL Ak~c&YS
C T N  T H~ PAPcAtI LTER LIST.
C
C I F  L F L A G  = C ,  L ,  U,  A N D  X A R E
C ChJ , I PUT FD .
C IF I F L t — I~ IS ~-.CN— 1E~~O, IT IS ASSUME’)

C T h A T  L AN L) U HAVE S E E N  COMPUTED (N
C A PkFvTUU S CALL AND AlE STILL STOKE -V
c IN A .  Tr iOS ONLY X IS o UMPU rED .
C E - ~~ iS TI-il- t . S T I IA T E I )  R E L A T I V E
C r,Jic t~ Tilt SOL~J 1ION ~ECTJk .
C

CUMPLEX *Ic~
, A , 8, X,  I

N1 10EN*2 IRU~
JIMEN SI ON A (N DIM, N DIM),

S oU~ Ul~’J , X (N JIM )
J!!IEIS!Ct- iR~~,~4(5C), U (5 )
JA~~I.. tPS / i . U e— U/

C
C

Ii- (t .GT..U) Gd TO ‘, tJO
IF ,IrLAG .NE .0) GO TO Ô00
00 Ob~ I = 1,N

~(I) = 0.0

00 04~.) U = L,N
= ~.UAoS (A ( 1,Jfl

040 IF (
~~

( 11.1 l.~~W ) W I ! )  =

I F  (~~II).E ’~,.J.U1 uL TO 901
:~5’) o UNT I  ~ut

CR11 = tPS

PP I V = 0.0
1)0 100 I I,N

100 l~~0w (I) I

liD 500 L = 1,N
• PIVOT = 0.0

J~
) 240 I L,N

• IF LK .LT.1) GD It) L 0
o:. 220 j  = 1,K

~?2 O .11 ,L) A l  I,LI — 4(j,1) * A (l,J )

230 ‘- = C1)ABS IA C I , L ) )  / ~~( I)
IF IPIVOT.UT.I- ) GO it) 2’,O

L 
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PIVOT = I-
N~’ I V C T  = I

2’t ’ C’ J dTLN J F
L I -  t l - lv ; 1 . E . . 0.J )  ~~ TO 9)1
LI- (PPJV .LE. PI/UT ) ~,O 10 250
EkI~ = ~~~ * PIty / F-LVU T
I.- ( E R R . G E . 1 . 0 )  GO TO 901

250 P1 Iv = PIVO T
IF (NPIVUT .E0.L) GO’ TO 2d0

~.)(NPIVUTI = ~~(L)

J = IKOW (L)
iR O n I C )  = IRU~ (NPIVUT )
I~ U.~(NPIVOT ) = J
DC 2I~0 I = 1,N
I = A ( L , I 1
A( L , !)=A (NP IVOT ,j)
ALN P IVO T,1I = I

2 i3  CONTINUE
283 IF (L.Et ~.N) Gu TO 500

I = (1.000,O.000) / utL ,L )

00 4s~ I = K ,N
IF (M.LT.L) GD TO 400
dC 3 J  .1 = I,M

350 A lL , !) = A ( L , I 1  — A (L ,J) * A ( J , L j
400 A lL , !) I * A lL, !)
450 Ct~NT1I4UE
530 CON IINUE

jF (ERR .GT.1.UE—5) PRINT 998, ERR
C
C

£,00 DO Q20 I = 2,N
o20 X (I ) = (O .C ,D0,O .~~Dft )

= 1t~UW (1I
xli) = b (Ji / A (1,11
DO 700 1 - 2,N
J = IROWI! )
K = l — I
DO &~5t) Io50 xl!) = X ( l I  + A (!,L3 * X Li . J

X C I )  = ( 6 ( J )  — X C I ) )  / A ( I ,1 1
700 CONTINUE

00 8(0 1 = 1,K
J N — L
M = J + 1
00 800 1 = M,N

= AIJ I  — X C I I  * A (J,L)

~00 CONTINU E
i- E TURN

C
900 PR INT 999
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( T ( ‘  U- Rk L 1~ I~ IL IN Ed ,  M~~t k 1 X  I~ S I’~uULA P<. ’

~~~ t-GH- ’L I  I ’  C AL )TIu~h ’,
CL i;, E t.I HAS 3ECGMPOS~ L) AN ILL CON0LT1J ~EU M41t~1X . ’ ,/,

t-~~SuL T S  ~,IIL ,A vL k E L A T I V E  ~ K OR = ‘ ,E t 1 .2)

~ 
1L N iT  ( ‘  LE RR L k  Ii . O L I N  EQ , M~1rR ix SIZE ~lcEA 1ER ThA N )J ’)
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