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NUMERICAL SOLUTION OF

DISTRIBUTIONS OF ELECTRONS

THE BOLTZMANN EQUATION FOR ENERGY

WITH INELASTIC SCATTERING ON MOLECULES

by

J. H. Hancock, R. C. Jones, and C. B. Mills

ABSTWCT

A new integration of the second-order Boltzmann
equation for electron energy conservation in a gase-
ous electronic plasma, with large inelastic scatter-
ing cross sections, has been accomplished. The pro-
cedure was to solve a system of numerical equations
approximating the differential equation by using
the tridiagonal matrix form resulting from a first-
order expansion of the terms of the equation in
‘energy space. The results of the integration show-
ed excellent self-consistency in energy balance,
,andgave significantly different excitation rate
integrals from previous solutions. A FORTRAN com-
puter code
report.

for the CDC 6600 is appended to the

I. INTRODUCTION

The solution of the Boltzmann equation for electron energy distribution in

a gaseous medium, with electric gradient and high inelastic scattering cross sec-

tion, has been a fundamental problem in the field of gaseous electronics. In re-

cent years a first integral of the second-order linear differential equation has

been solved numerically. Apparent errors in the energy conservation tests of

this solution suggest that a numerical integration of the second-order equation

should be attempted directly.

II. THE BOLTZMANN TRANSPORT EQUATION

We wish to find approximate solutions to the equationl



$*(**) .*$++ +

‘~~+uj) ‘(u+uj) ‘Qj(u+uj

2mkT d

()
K= u’%%

)-uf (U) N ~ Qj(u)
j

+ Z(U - uj) f(u - uj) ‘Q-j(u- ‘j) - ‘f(n)N ~ Q-j(u)= ‘o “]
j

Also, we have

$- ‘j) Q-j(u - ‘j)= a, ‘Q,(u)

u Q-j(u) = aj(u + uj)Qj(u + Uj)

where

= exp
‘, [1‘i%”j “

(2]

Substituting Eq. (2) into Eq. (1), replacinguby x, and letting

2mkT z
pi(x) =~— —

. 3 N~(x) + Me ‘N%(x)

and
.(

2m 2NQJx) ,p2(x) =~x

we get

.[
& PI(X) f’(x) +p2(@ f(x)]+N~~(x + uj)Qj(x + uj)f(x + uj)

-[ Jx+uJQj(x+uJl;;+ajxQj(x)f(x-uJ1=O”‘3)xQ,(x) + a.

I
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Nowlet 0=xl<x2 c...< X1 be a given partition and denote

x. + x.
1-1

x. + x.

2 1 by xi-~ and 1 z 1+1 by X. ,
1+5 “

Now we may integrate Eq. (3) from x to xi-~ i+~> i=2, ... , I-1, and obtain I-2

equations.

x. ~

[
PI(X) f’ (x) + p2(x) f(x)II

/
l+’+N~“++[t+uj)’jt+uj) f[+”j)x.1-+

x.1-+

-[ j j( j)Qj(x+uj)]f(x) +~jxQj[xlfx-uj dx=().
XQ (X) + rl X +U

( ))

Note that no approximations have been used in obtaining Eq. (4). To implement

Eq. (4) numerically, we use the following approximations

(a)

(b)

(c)

and

(d)

()
f. -fi

f’ Xit+ .x’f’
-x.’i~l 1

()
f. + fi

f x = lf12i*~ #

(f xi

( )()dx = Xi+% - Xi-%” @ x
i’

* ‘j)=k‘ij*)’

(4)

(5)

where x. is the smallest (largest) mesh point > (<) Xi f u.. If no such mesh
lj~ J

point exists, the term is discarded.
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Substituting Eq. (5) into Eq. (4), we obtain the I-2 approximate equations.

a. f. +a ii fi + a. f
l,i-1 1-1 l,i+l i+l

‘~(bij-)~ij-) ‘~(bij+)(fij+) = 0$
where

a. ?l_kkLti
l,i-1 = x. - x. 2 s

1 1-1

a= ‘l(x~+~) + ‘* + * [p2 (xi++) - ‘2 (xi-+)]
ii x.1+1 i i

( .++-‘i-i) ~[xi ‘j(xi) + aj(xi + ‘j) ‘j(xi + ‘jj] $
-Nx.

a. .&+@
l,i+l x. - x. 2 1

1+1 1

b.
(

=Nx
) ()
a, x.Q. Xi ,

i+~ - ‘i-i
1,-

11

and

b.
( )( )( )

=NX. -Xi-3 Xi+ U.Q. xi+ u..1++
lj+ J] J

(6)

These I-2 equations may be augmented by two boundary conditions, therefore

we use

fl=l

and
‘I

= o.* (7)

* This boundary condition is not strictly correct; however, the numerical process
is insensitive to this value.

b

.
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Now Eqs. (6) and (7) maybe written in matrix form as

4

a

.

(A+ B)f=C , (8)

where rows 2 through I-1 of A and B are defined by Eq. (6) and rows 1 and I are

from Eq. (7).

Then

()
1
0

c= “ ●

●

●

o

Because A and B are usually very large matrices, we do not attempt a direct solu-

tion of the linear system of Eq. (8), but use the following iteration

A fn+l =C - Bfn ,
(9)

where

f“ =e ‘ax for

III. REMARKS ON NUMERICAL

The LU decomposition

a suitable input constant a.

PROCEDURE

of A need be done only once, which is simple because A

is tridiagonal. An iterative step consists of the calculation of C-Bf, back

substitution, and the convergence test. Only the nonzero elements of A and B are

stored and involved in the calculation. The convergence test is of the following

form.

‘et %’ E2 be given. Let i* be the first index such that

if i* = I or fi* <

fi:+l - f:*
>&

{1
MAx fp~ , f:*1}

1

‘2
convergence is assumed.
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The iterative process is fast, requiring about 10% of the time necessary for

the initial calculation of A and B. Therefore, the best hope for reducing calcu-

lation time is to reduce the size of the matrices by (1) increasing mesh size, or

(2) by decreasing X1.

Variable mesh is built into the program, but there is no evidence that a

nonuniform mesh is valuable. It may be that effective use of a nonuniform mesh

requires modification of the approximations in Eq. (5).

Iv. FINAL CALCULATIONS
ex1

1. Replace X1, ... , X1 by Zl, ... , zl where zi = ~ ●

.
2. Replace fl, ... , fl by @l, ... , @l such that

‘1

The quadrature, here and elsewhere, is done by Simpson’s method for unequally

spaced points.

3. Calculate

4v ‘I
P=

- e(2/kTm ZQ’(Z) dz
3N Z1 Q#)

and

Remarks

To approximate # (z), we use the identity f’ = f(Qnf)’ ‘andapproxi-

( i+l/@i-l) ●

mate d Qn @i by Qn @

4. Replace Zl, ... , Z1 by El, ... , E1 where Ei = kTzi”

6



Replace @l, ... , @l by gl, .OO , gl where gi = @i/(kT)3/2 .

5. Calculate

>= 1016($)(’’g(&l[&Qj[El - aj~ + ‘j) Qj(E + ‘j)] ‘E ●

6. Calculate the left-hand side of energy balance equation = eE2p.2

7. Calculate the right-hand side of the energy balance equation

OIJ=e3/2N$ +~ ‘1E2QJ.)[ 1
g(s) + kT g’ [E) dc

c1

+ ‘5‘jfs’‘(’) [E‘j(’)
j=l

- aj[~ + Uj~ Qj[E + Uj)] d~l ●

‘1

v. COMPUTER PROGRAM AND SAMPLE CALCULATION

The computer program is given in Appendix A. The application of electron

energy distribution functions to molecular excitation rate integrals is illu-

strated in Appendix B.
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APPENDIX A

$ODE DESCRIPTION

The code is written primarily in FORTRAN for the IASL CDC 7600!s and their

attendant service routines. It requires 150,000 octal words of core and may use

up to approximately 1,440,000 octal words of extended core storage. Input is in

the form of cards (plus a magnetic tape if a previous run is being completed),

and output is in the form of a listing, punched cards, 35-mm film, and a magnetic

tape for an incomplete job to be restarted later. A simplified flow diagram is

given here.

4
Start

!
Read and set up the Qj and ~ functions

(done only first time through)

Initialize, set up A and B matrices

P Iterate

4Test

Final calculations
. .

each

data

The options available as controlling parameters and physical constants for

run are defined by comment cards at the beginning of the code, as is the

deck structure. Up to 4000 mesh points may be specified.
.,

A typical run

mixing H2, He~ N2> and C02 in the ratio O, 3, 1, 1 with 961 mesh points took 42

sec to set up, 6 sec to iterate and test 125 times, and 7 sec to do the final

calculation.
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d

c

c
c
c
c
c
c
c
c

c
c
c

c

c

c

c
c
c

(7
c
c
c
c
c
c
c

c

c

c
c

— -.
PROGRAM HANJON (I NP,OUT,FI LM,FSET3,FSET4,PUN, FSETI=INPI

COMMON A(4~,3),B(201),l B(201),Fl(_),FlP l(4OOO),U(~O),lQB,

1 XX(2OO),QX(2OO),JQ(2OO),X(4OOO),BE,BM,BN,BT,Cl,C2,

2 c3,cll,coNE,EPs,ll,lDEGRE,lQJ,lQM,lT,lTMAx,lTPLoT,

3 lTPRNT,lxAxls,lYAxis#JJ, KK,NAME(8),sE,sK,sM,TlME,

4 TMAx,TITL (81,ptVR,SpC>0Xl 1,1I B(4000),supREs,FH 2,FHE,

5 FN2,FC02,NNNN,TH RU,0UT(60,50),PlCKUp, FST0p,llSAV,lEND

NAME LIST/PARAM/ BE, BM, BN, BT, SE, SM, SK

1, FH2, FHE, FN2, FC02

NAIVIELIST/CONTROL/ Cll, EPS, 11, IDEGRE, ITMAX, ITPLOT, ITPRNT,
1

2,

$PARAM

BE =
i3M=
BN =
BT =
SE =
SM =

SK =

FH2
FHE
FN2

IXAXIS, IYAXIS, PICKUP, PWR, SPC, TMAX, XO, X11
SUPRES,THRU,FSTOP

ELECTRICFIELD (DEFAULT = 2670.)
MOLECULAR MASS (DEFULAT = CALCULATED)
MOLECULES / CC (DEFAULT = 2.67 E+19)
GAS TEMPERATURE (DEFAULT = 293
ELECTRONIC CHARGE (DEFAULT = 1.6 E-12/
ELECTRONIC MASS (DEFAULT = 9.81 E-28)
BOLTZMAN CONSTANT (DEFAULT = 1.38 E-16)

= MIXING RATIOS,ANY ONE NOT
_- SPECIFIEDDEFAULTS TO
—— IF NONE ARE SPECIFIED,

FC02 = DEFAULT = 1/1/1/1.

$CONTROL

11= NO. OF POINTS
DEFAULT = 481

XO = INITIALX
DEFAULT= O.

XII= FINAL X(11)
DEFAULT= 10.

EPS = CONVERGENCE DELTA
DEFAULT = 1.E-5

ITMAX = MAX. NO. ITERATIONS
DEFAULT = 300

TMAX = TIME LIMIT,SEC.
DEFAULT = 110.

ITPRNT=ITERATIONINTERVAL FOR
DEFAULT = -1

ITPLOT=ITERATIONINTERVAL FOR
DEFAULT = -1

0.

... THE 1ST $PARAM CAR
SETS THESE FRACTI
FOR ALL SUBSEQUEN

RUNS.

PRINTINGX(I),F(I)

PLOTING X(I),F(I)

HAJO

HAJO
HAJO

HAJO
HAJO
HAJO
HAJO

HAJO

HAJO
HAJO
HAJO

HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
I-IAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO

HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO
HAJO

HAJO
HAJO
HAJO
HAJO

1

2
3
4

5

6
7

8

9
10

11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

29
30

31
32
33

34
35
36

37
38
39
40

41
42
43
44
45
46
47
48

49

50
51
52
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c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c

c
c
c

c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c

10

IXAXIS=+11= LINEAR X SCALE,= -H = LOG X SCALE
DEFAULT = +11

IYAXIS=+1 = LINEAR Y SCALE,= -1 = LOG Y SCALE
DEFAULT = -1

IDEGRE= ORDER OF INTERPOLATION
DEFAULT = 1

PWR= EXPONENT FACTOR, F=EXP(-PWR *X)
DEFAULT= 40.

SPC= VARIABLE MESH FACTOR, O.LT.SPC.LE.1.
1.= UNIFORM DELTA X
DEFAULT = 1.

C.U= FORCED F(U)
DEFAULT= O.

SUPRES =+1.,DO NOT PRINT A AND B MATRICES
DEFAULT = +1.

PICKUP= -1. NO RESTART AND NO DUMP
o. DUMP ON TIME TO TAPE 3
+1. RESTART FROM TAPE3

DEFAULT = -1.
THRU = +1. PRINT AND PUNCH RESULTS

DEFAULT = O.
FSTOP = VALUE OF F FOR CONVERGENCE

DEFAULT = O.

MISCELLANEOUS PARAMETERS

TEST

JJ=NO. OF QJ(X)DATA PAIRS = NO. OF U(X)VALUES
KK= NO. OF QM(X) VALUES
JQ(I)=NO. OF

DATA DECK SETUP

VALUES IN THE ITH QJ TABLE

$PARAM ...(CONSTANTS,MIXFRACTIONS)...$
$CONTROL ...(CONTROLPARAMETERS) ...$
NAME, FORMAT 8A1O
QJ DATA SETS
BLANK CARD
QM DATA SETS
BLANK CARD
$PARAM PARAMETERS FOR 2ND RUN
$CONTROL ““”
$pARAM PARAMETERS FOR 3RD RUN
$CONTROL ““”

$PARAM PARAMETERS FOR NTH RUN
$CONTROL ““”

ECS ARRANGEMENT

HAJO 53
HAJO 54
HAJO 55
HAJO 56
HAJO 57
HAJO 58
HAJO 59
HAJO 60
HAJO 61
HAJO 62
HAJO 63
HAJO 64
HAJO 65
HAJO 66
HAJO 67
HAJO 68
HAJO 69
HAJO 70
HAJO 71
HAJO 72
HAJO 73
HAJO 74
HAJO 75
HAJO 76
HAJO 77
HAJO 78
HAJO 79
HAJO 80
HAJO 81

HAJO 82
HAJO 83
HAJO 84
HAJO 85
HAJO 86
HAJO 87
HAJO 88
HAJO 89
HAJO 90
HAJO 91
HAJO 92
HAJO 93
HAJO 94
HAJO 95
HAJO 96
HAJO 97
HAJO 98
HAJO 99
HAJO 100
HAJO 101
HAJO 102
HAJO 103
HAJO 104

*

.



c LOCATION NO. BLKS LNTH EA. CONTENTS

c IQM=O 1 400

c IQJ=400 JJ 400 Q:M

c IQB=(JJ+1)*400 11 2*IIB(I) B MATRIX

NNNN=O
700 CONTINUE

NNNN=NNNN+l

IEND=l

IF(NNNN.GT.I)GO TO 710

BE=2670.

BM=4.649E- 23
BN=2.67 E+19

BT=293.
SE=I.6 E- 12
SM=9.81 E-28
SK=I.38 E-16
FH~FHE=FN&FCO~,O.

710 CONTINUE
READ (1,PARAM)
IF(NNNN.GT.l)GO TO 702

I F(FH2.NE.0..0.FH E.NE.0.)G0 TO 701
IF(FN2.NE.0..0. FC02.NE.0.)G0 TO 701
FH%FHE=FN>FCO%O.25
GO TO 703

701 CONTINUE
FToT=FHaFHE+FN2+ Fco2
FH2=FH2/FTOT

FHE=FHE/FTOT
FN2=FN2/FTOT

FC02=FC02/FTOT

703 CONTINUE

BM=l .E- 24/( FH2/3.3461+FHE/6.6437+ FN2/46.498+FCO2/73.()49)

11=481

EPS=I.E- 5
ITMAX=300

TMAX=IIO.
ITPRNT=- 1
ITPLOT=- 1
IXAXIS=II
IYAXIS=- 1
IDEGRE=l

HAJO 105
HAJO 106
HAJO 107
HAJO 108
HAJO 109
HAJO 110
HAJO 111
HAJO 112
HAJO 113
HAJO 114

HAJO 115

HAJO 116

HAJO 117
HAJO 118

HAJO 119
HAJO 120
HAJO 121

HAJO 122

HAJO 123
HAJO 124
HAJO 125
HAJO 126

.-HAJO 127
‘‘ HAJO 128

HAJO 128
HAJO 130
HAJO 131

HAJO 132
HAJO 133
HAJO 134
HAJO 135
HAJO 136
HAJO 137
HAJO 138
HAJO 139
HAJO 140
HAJO 141
HAJO 142

HAJO 143

HAJO 144
HAJO 145

HAJO 148

HAJO 147
HAJO 148

HAJO 149
HAM 150
HAJO 151
HAJO 152
HAJO 153
HAJO 154
HAJO 155
HAJO 156

11



PWR=40.

SPC=I .
Xo=o.

Xll=lo.

Cll=o.
PICKUP=- 1.

SUPRES=I.

THRU=O.
FSTOP=O.

702 CONTINUE
READ(I,CONTROL)
TTMA’X=TMAX

IISAV=II
IOM=O

I 0J=400

IF(PICKUP.GT.O.)GO TO 711

IF(NNNN.LE.l)READ 24,(NAME(I),I=I,8)
24 FORMAT(8A1O)

GO TO 712

~1’
711 CALL RESTRT

TMAX=TTMAX

712 CONTINUE
PRINT 6

6 FORMAT(IHI)
PRINT 25,( NAME(I),I=1,8)

25 FORMAT(IOX,8AIO)
PRINT 26, NNNN

26 FORMAT(/,lOX,*RUN NO.*,13,/)

PRINT 7, BE,BM,BN,BT,SE,SM,SK,FH2,FHE,FN2,FC02
7 FORMAT(5X,*INITIAL DATA* j/,lOX,*BE = ELECTRIC FIELD =*,1 PE12.4,

1 /,lOX,*BM = MOLECULAR MASS =*,E12.4j,10X,*BN = GAS MOLECULES PER
2 CC =*,E12.4j,10X,*BT = GAS TEMPERATURE =*, E12.4,/,lOX,*SE = ELECT
3 RONIC CHARGE =*, E12.4j,10X,*SM = ELECTRONIC MASS =*, E12.4,/,lOX,*
4 SK = BOLTZMAN CONSTANT =*, E12.4j,12X,*F H2 =*, E12.4,/,12X,*F HE =
5 *,E12.4J,12X,*F N2 =*,E12.4~,12X,*F C02 =*,E12.4j///)

PRINT 8, EPS,lTMAX,~AX,lTPRNT,lTPLOT,ll~O,Xll,Cil,lDEGRE,PWR,SPC
8 FORMAT(5X,*CONTROL PARAMETERS* ~/,lOX,*EPS = CONVERGENCE DEL ‘*, I

1 PE12.4j,10X,*lTMAX= MAX NO. OF ITERATIONS =*,14),10X,*lWlAX = CP
2 TIME LIMIT ON ITERATION =*, E12.4,/,lOX,*lTPRNT = PRINT INTERVAL =“

3 ,14,/,lOX,*lTPLOT = PLOT INTERVAL =*,14j,10X,*ll = NO. OF POINTS
4 =*,15 j,10X,*XO~ll = X RANGE =*,E12.4,* TO*,E124j,10X,&Cli = FO

5 RCED ENDPOINT =*,E12.4),IOX,* IDEGRE = INTERPOLATION ORDER =*,13~

6, IOX,*PWR, F(X)= EXP(- ●,E12.4,* X)*j,lOX,*SPC = SPACING FACTOR =*

7 ,E12.4)

HAJO 157

HAJO 158
HAJO 159

HAJO 160
.

HAJO 161
HAJO 162 *.

HAJO 163

HAJO 164
HAJO 155
HAJO 166
HAJO 167
HAJO 168
HAJO 169

HAJO 170
HAJO 171
HAJO 172

HAJO 173
HAJO 174

HAJO 175
HAJO 176
HAJO 177
HAJO 178

HAJO 179
HAJO 180
HAJO 181

HAJO 182
HAJO 183
HAJO 184
HAJO 185
HAJO 186
HAJO 187

HAJO 188
HAJO 189
HAJO 190
HAJO 191
HAJO 192
HAJO 193
HAXI 194
HAJO 195
HAJO 196
HAJO 197

HAJO 198
HAJO 199

HAJO 200

HAJO 201

HAJO 202
HAJO 203

HAJO 204

HAJO 205

HAJO 206
HAJO 207
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70s

704

,. I

*

.

c

c

c

c
c

c

713

c

(7

709

GO TO (704,703,707)IEND
IEND=- 1

GO TO 709
CONTINUE
CALL XFSET

IF(NNNN.LE.I)CALL OXSET

SET UP C MATRIX
ONLY THE 1 ST AND IITH ELEMENTS

CONE=l.

SET UP TRI-DIAGONAL MATRIX A
CALL ASET

OF C ARE NON-ZERO

SET UP B MATRIX
ADD DIAGONAL ELEMENTS TO THE A MATRIX

CALL BSET

DO INITIALFACTOR
CALL FACTTD(II,A,4000)

IT= I
CALL SECOND(TIME)
PRINT 713, TIME

OF A MATRIX

lt

FORMAT(/,lOX,*SETUP COMPLETED,*,F10.1,* SECONDS*,//)
TCMBF=TSOLTD1=TCNVRG=O.
CALL SECOND(TIMEL)

CONTINUE

SOLVE FOR COL VECTOR R = C - B*FI
CALL SECOND(TIME1)
CALL CMBF
CALL SECOND(TIME2)

TCMBF=TCMBF+TIME2- TIME I

SOLVE FOR COL VECTOR FIPI= A(INVERSE)*R
CALL SOLTD1 (I I,A,4000,FIP1,1)

CALL SECOND(TIME)

TIME1=TIME
TSOLTD1=TSOLTDI+TIMEI- TIME2

TEST FOR CONVERGENCE
CALL CNVRG
CALL SECOND(TIME2)
TCNVRG=TCNVRG+TIME2- TIMEI

IT=IT+l
IF(IEND.GE.O)GO TO 3

HAJO 208
HAJO 209

HAJO 210
HAJO 211
HAJO 212

HAJO 213
HAJO 214
HAJO 215
HAJO 216
HAJO 217

HAJO 218
HAJO 219
HAJO 220

HAJO 221
HAJO 222
HAJO 223
HAJO 224
HAJO 225
HAJO 226
HAJO 227
HAJO 228
HAJO 229
HAJO 230
HAJO 231
HAJO 232

HAJO 233
HAJO 234
HAJO 235
HAJO 236
HAJO 237
HAJO 238
HAJO 239

HAJO 240
HAJO 241
HAJO 242
HAJO 243
HAJO 244

HAJO 245

HAJO 246
HAJO 247
HAJO 246

HAJO 249
HAJO 250
HAJO 251
HAJO 252
HAJO 253
HAJO 254
HAJO 255

HAJO 256
HAJO 257
HAJO 258
HAJO 259
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2

3

c

98

46
47

48

52
53

99

DO 2 1=1,11
FI(I)=FIP1(I)
CONTINUE

GO TO 1

CONTINUE
CALL SECOND(TIMEI)
TLOOPI=TIME1- TIMEL

LISTAND PLOT RESULTS

LIT= IT- 1

IT= LIT
I F(PICKUP.GE.O..A.I EN D.EQ.2)G0 TO 705

IF(ITPRNT.GE.O) CALL FPRNT(I)

IF(ITPLOT.LE.O)GO TO 88
ENCODE(42,88,TITL) IT, FH2,FHE,FN2,FC02
FORMAT(* X, ITERATION*,13,*, H2/HE/N2/C02 *,3(2PF20,*/*), F2.0)
REWIND 4

BUFFER 0UT(4,1)(FIPI
I F(UNIT;4)46,47,47,47
CONTINUE

llMl=ll- 1

DO 48 I= I,IIMI
FIPI(I)=ALOGIO( FIPI(I))
CONTINUE

FIPI(II)=FIPI(II- 1)

I),FIP’ (4000))
.’.

CALL PLOJB(X,FIPI,II,I,O,O,O.,10.,1 0.,NAME,80,TITL,42,
1 14HLOG 10 OF FIP1,14)

REWIND 4
BUFFER lN(4,1)(FlPl(l), FlPl(4000))
IF(UNIT,4)52,53,53,53
CONTINUE

CONTINUE
IF(IEND.EQ.I)GO TO 700
CALL SECOND(TIME)
IF(TIME.GE.TMAX)GO TO 706

707 CONTINUE
CALL SECOND(TIME1)

CALL INT
CALL SECOND(TIME2)

TINT=TIME2- TIMEI

IF(THRU.GT.O.)CALL SUMARY

CALL SECOND(TIMEI)

TSUMARY=TIMEI- TIME2
PRINT 7000, TCMBF,TSOLTD1,TCNVRG,TLOOPI,TINT,TSUMARY

7000 FORMAT//,* TIME DISTRIBUTION* j,* CMBF*,FIO.lj,* SOLTDI*,FIO

HAJO 260
HAJO 261

HAJO 262
HAJO 263 .

HAJO 264
HAJO 265 .
HAJO 266
HAJO 267
HAJO 268
HAJO 269
HAJO 270
HAJO 271
HAJO 272
HAJO 273
HAJO 274
HAJO 275
HAJO 276

HAJO 277

HAJO 278
HAJO 279

HAJO 280
HAJO 281
HAJO 282
HAJO 283
HAJO 284
HAJO 285
HAJO 286

HAJO 287

HAJO 288

HAJO 289
HAJO 290

HAJO 291
HAJO 292
HAJO 293
HAJO 294
HAJO 2%
HAJO 296
HAJO 297
HAJO 2=
HAJO 299
HAJO 300
HAJO 301
HAJO 302
HAJO 303

HAJO 304

HAJO 305

HAJO 306

HAJO 307
HAJO 308

HAJO 309

HAJO 310
HAJO 311

*

.
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1
2

706
705

1
2

3
4

5

c “

.IJ,* CNVRG*,FIU.I J,” LC.JUP l-, FIU.IJ,” lNI’’,Fl U.l#,” S

UMARY*,FIO.lj)

GO TO 700

IEND=3
CALL CDUMP
CALL SUMARY

END
SUBROUTINE SETUP

COMMON A(4000,3),B(201 ),1B(201),Fl(4000), FlPl(4000),U[~),l QB,
XX(200),QX(200) #Q(200)~(4000),BE,BM,BN,BT,Cl ,C2

c3,cll,coNE,EPs,l l,lDEGRE,loJ,lQM,lT,lTMAx,lTPLoT,
ITPRNT,IXAXISJYAXISJJ, KK,NAME(8),SE,SK,SM,TIME,

TMAX,TlTL(8)~WR,SPCx0,Xl l,liB(4~O),SUPRES,FH 2,FHE,

FN2,FC02,NNNN,TH RU,0UT(60,50),PIC KUP,FSTOP,I ISAV,IEND

DIMENSION HDR(20),QJSAV(3,200)
EQUIVALENCE (QJSAV~)

EQUIVALENCE (lU~J)

ENTRY XFSET
X VALUES AND INITIALF GUESS

HAJO 312
HAJO 313

HAJO 314
HAJO 315

HAJO 316
HAJO 317

HAJO 318
HAJO 319
HAJO 320

HAJO 321
HAJO 322
HAJO 323
HAJO 324
HAJO 325
HAJO 326
HAJO 327

HAJO 328
HAJO 329
HAJO 330
HAJO 331
HAJO 332
HAJO 333

HAJO 334
HAJO 3=

HAJO 336
HAJO 337
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X(l)=o.

Fi(l)=l.
X(11)=X11

FI(II)=EXP(- PWR*XII)

DN=II- 1

IIM>II- 2
IF(SPC.EQ.1.)GO TO 101

DEL1=(l.- SPC)*X1l/(1.- SPC**DN)
X(11- 1)=X11- DELI

Fl(ll- l)= EXP(- PWR*X(II- 1))

DO 100 I=2,11M2
J=ll- 1.

NMI=I- 1

DX=DEL1*SPC**NM1
X(J)=X(J+l)- DX

FI(J)=EXP(- PWR*X(J))
100 CONTINUE

GO TO 103

101 CONTINUE
DX=X1l/DN
DO 102 1=2,11 ,,
X( I)=X(l- l)+DX
FI(I)=EXP(- PWR*X(I))

102 CONTINUE

103 CONTINUE

IF(ITPRNT.LE.O)GO TO 708
PRINT 300,(NAME(I),I= I,8)

300 FORMAT(1 H l, IOX,*X AND FI INPUT DATA* j/,10X,8Al 0~//, 4X,* I

1 x(l) FI(I)*J)
CALL FPRNT(0)

3 FORMAT(1X,14,2( IPE13.4))
708 IF(ITPLOT.LE.O) RETURN

DO 301 1=1,11

A(I)=ALOG1O(FI(I))
301 CONTINUE

CALL PLOJB(X,A,I 1,1,0,0,0.,1 O.,1O.,NAME,8O,1 6HX, INITIAL SETUP,16,
1 12HLOG 10 OF FI,12)

RETURN

ENTRY QXSET

LOC=IQJ

PRINT 200
200 FORMAT(IHI,IOX,*OJ FUNCTIONS*)

JJ=l

HAJO 338
HAJO 339

..

HAJO 340

HAJO 341 .
HAJO 342

HAJO 343
HAJO 344 .

HAJO 345
HAJO 346

HAJO 347
HAJO 346

HAJO 349

HAJO 350
HAJO 351

HAJO 352

HAJO 353
HAJO 354

HAJO 355
HAJO 356
HAJO 357
HAJO 358
HAJO 359
HAJO 360
HAJO 361
HAJO 362
HAJO 363
HAJO 3fM
HAJO 365
HAJO 366
HAJO 367
HAJO 366

HAJO 369
HAJO 370

HAJO 371
HAJO 372

HAJO 373
HAJO 374
HAJO 375
HAJO 376
HAJO 377
HAJO 378
HAJO 379
HAJO 360

HAJO 381
HAJO 382
HAJO 383
HAJO 384

HAJO 385

HAJO 386

HAJO 387
HAJO 368
HAJO 389
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.

>

READ 106, NJMATL,(HDR(I), I= I,5),U(JJ),(HDR (I),I=7,15)

106 FORMAT(212,5A5,F 6.3,9A5)
706 READ 6,(xX( l),l=1,N)

READ 6,(QX(I),I=1,N)
DO 710 1=1,3

710 cLlsAv(l,JJ)=HDR(l+ 12)
IF(MATL.EQ. 2) FRA=FH2
IF(MATL.EQ. 4) FRA=FHE
IF(MATL.EQ.28)FRA= FN2
I F(MATL.EQ.44)FRA=FC02
QT=O.

DO 704 1=1~
QX(I)=FRA*QX(I)

704 QT=dT+QX(l)

IF(QT.LE.O.)GO TO 705
FLAG=- 1.

K=N- 1
L=l

M=N

DO 89 J=l,K

IF(QX(J).GT.O.) FLAG=l.
IF(FLAG.GT.O.)GO TO 88

IF((QX(J).EQ.O. ).A.(QX(J+l).EQ.O. )) L=L+l

GO TO 89
8il CONTINUE

IF((QX(J).EQ.O. ).A.(QX(J+l).EQ.O. ))M=M- 1
89 CONTINUE

N=M- L+l

JQ(JJ)=N

DO 107 NN=I,N
N1=NN+L- 1
XX(NN)=XX(N 1)
QX(NN]=QX(NI)*I.E- 16

107 CONTINUE

CALL ECWR(XX,LOC,400,1 PAR)

LOC=LOC+400

PRINT 109~J,N#lATL,(HDR( l),l=l,5),U(JJ), (HDR(l),l=7,l5)

109 FORMAT(IX,*QJ(*,12, *), *,212,5A5,F10.5 J,5X,9A5)

IF(ITPRNT.LE.O)GO TO 707
DO 1080 I=I,N

1080 QX(I)=QX(I)*l.E+16
PRINT IIO,(XX(I),QX(I),I= 1,N)

110 FORMAT(5X,1PE 12.4,E 18.4)
PRINT 703

707 CONTINUE

JJ=JJ+I

HAJO 380

HAJO 391
HAJO 392
HAJO 393
HAJO 394
HAJO 395
HAJO 396
HAJO 397
HAJO 388
HAJO 399

HAJO 400
HAJO 401
HAJO 402

HAJO 403
HAJO 404
HAJO 405

HAJO 406

HAJO 407
HAJO 4CM

HAJO 409

HAJO 410

HAJO 411
HAJO 412

HAJO 413

HAJO 414
HAJO 415
HAJO 416

HAJO 417
HAJO 418
HAJO 419
HAJO 420
HAJO 421
HAJO 422
HAJO 423
HAJO 424
HAJO 425
HAJO 426
HAJO 427
HAJO 428
HAJO 429
HAJO 430
HAJO 431

HAJO 432
HAJO 433

HAJO 434
HAJO 435

HAJO 436
HAJO 437
HAJO 436
HAJO 439

HAJO 440
HAJO 441
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705 CONTINUE

711

712

400
1

108

c

104

700

5

c
701

6

8

60

702

1040

703

READ 106, N@lATL,(HDR(l),l= 15),u(JJ),(HDR(l),l=7,15)

IF(N.NE.O)GO TO 706

IQB=JJ*400
JJ=JJ- 1

PUNCH 711, JJ

FORMAT(15,* QJ NAMES FOLLOW*)
PUNCH 712,( (QJSAV(l,J),l=l,3),J= l~J)

FORMAT(16A5)

PRINT 400, IU

FORMAT(I HI ,1OX,*U INPUT DATA,*,16,* VALUES*j//,4X,*l

●,1)
PRINT 108,(I,U(I),I=I,IU)
FORMAT(1 X,14,1PE1 3.4)

NO. OF QM VALUES
PRINT 104
FORMAT(IHI,IOX,*QM FUNCTION*J)
DO 700 1=1,400
Xx(l)=o.

READ 5, KKJvIATL,(HDR(I),I= 1,19)
FORMAT(2I 2,19A4)

X, QM VALUES
READ 6,(XX(I),I=I,KK)
READ 6,( A(I),I=I,KK)
FORMAT(IOF8.4)
PRINT 8, KK~ATL,(HDR(l),l= l,19)

FORMAT( 1X,21 2,19A4)

IF(MATL.EQ. 2) FRA=FH2

IF(MATL.EQ. 4) FRA=FHE

IF(MATL.EQ28)FRA= FN2

IF{MATL.EQ.44)FRA= FC02
DO 60 I=I,KK

QX(l)=QX(l)+FRA/(A( l)*l.E- 16)
KKK=KK
READ 5, KKJvIATL,(HDR(I), I=1,19)
IF(KK.NE.O)GO TO 701
KK=KKK
DO 702 I=I,KK
OX(l)= l.mx(l)

NO=400
CALL ECWR(XX,IQM,NO,IPAR)

IF(ITPRNT.LE.O) RETURN
DO 1040 I=I,KK
QX(I)=QX(I)*I.E+16

PRINT 703

FORMAT(/)

HAJO 442

HAJO 443
HAJO 444

HAJO 445

HAJO 446
HAJO 447

HAJO 448
HAJO 449

HAJO 450

HAJO 451
HAJO 452

u(l) HAJO 453
HAJO 454
HAJO 455
HAJO 456
HAJO 457
HAJO 458
HAJo 459
HAJO 460
HAJO 461
HAM 462
HAJO 463
HAJO 464
HAJO 465 ‘
HAJO 466
HAJO 467
HAJO 466
HAJO 469
HAJO 470
HAJO 471
HAJO 472

HAJO 473
HAJO 474

HAJO 475

HAJO 476

HAJO 477

HAJO 478
HAJO 479
HAJO 480
HAJO 481
HAJO 482
HAJO 483
HAJO 484

HAJO 485
HAJO 486
HAJO 487
HAJO 488
HAJO 489

HAJO 490

HAJO 491

PRINT 3,( I,XX(I),QX(I),I= I,KK) HAJO 492

HAJO 493
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PRINT 708
709 FORMAT(l H1)

RETURN
END
SUBROUTINE ASET

COlhlMON A(4000,3),B(201),lB( ~l),Fl(~O),FlPl(~N),U(2OO),lQB,
1 xx(200),Qx(200) #JQ(2oo),x(4ooo),BE#BM,BN,BT,cl,c2,
2 C3,CII ,CONE,EPS,I I,IDEGRE,IOJ,IQM,IT,ITMAX,ITPLOT,
3 lTPRNT,lXAXIS,lYAXIS~J, KK,NAME (8),SE,S K,SM,TIME,
4 TMAX,TlTL(8),PWR,SPC~0,Xl 1,11B(4000),SUPRES,FH 2,FHE,
5 FN2,FC02,NNNN,TH RU,0UT(60,50),PIC KUP,FSTOP,I ISAV,I END

cl=(BE*BE)/3.

C2=(SM+SM)/BM
c3=(2.*sM*sK*BT)/ (BM*sE)

A(I ,1 )=0.
A(1,2)=1 .
A(I,3)=0.

DXI=X(2)- X(l)

XM=O.5*(X(1)+X(2))
CALL CUEMX(XM,CUE)

PIXM=(Cl*XM)/(BN*CUE* DXl)
P2XM=C2*XM*XM*BN *CUE
P3XM=C3*XM*XM*BN *CUE/DXl
K=ll- 1

DO 1 I=2,K

DX2=X(I+I)- X(1)
X* O.5*(X(I)+X(I+1))
CALL CUEMX(XP,CUE)

PlxP=(cl*xP)/(BN *cuE*Dx2)
P2XP=C2’XP*XP*BN *CUE
P3XXC3*XP*XP*BN *CUE/DX2

A(1 ,1 )=PIXM- 0.5*P2XM+P3XM
A(I,2)=- PIXP- PIXM+O.5*(P2XP- P2XM)- P3XP- P3XM

A(I,3)=PIXP+0.5 *P2XP+P3XP

PIXM=PIXP

P2XM=P2)(P
P3XM=P3XP

1 CONTINUE

A(II,l)=O.

HAJO 484

HAJO 4%
HAJO 486
HAJO 497

HAJO 4*
HAJO 499
HAJO 500
HAJO 501
HAJO 502
HAJO 503

HAJO 504
HAJO 505

I-IAJO506
HAJO 507
HAJO 508

HAJO 509
HAJO 510

HAJO 511
HAJO 512
HAJO 513
HAJO 514

HAJO 515
HAJO 516

HAJO 517
HAJO 518
HAJO 519
HAJO 520
HAJO 521
HAJO 522
HAJO 523
HAJO 524
HAJO 525
HAJO 526
HAJO 527
HAJO 528
HAJO 528
HAJO 530

HAJO 531

HAJO 532

HAJO 533

HAJO 534
HAJO 535
HAJO 536

HAJO 537
HAJO 536
HAJO 539
HAJO 540
HAJO 541
HAJO 542
HAJO 543
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2

3

A(II,2)=I. HAJO 544

A(II.3)=0. HAJO 545

1

2
3
4

5

11

1

110

c

1

c

lF@UPRES.GT.O.) RETURN

PRINT 2

FORMAT(1H1,5X,*A MATRiX, SETUP, wio B DIAGONAL ELEMENTs*4/)
PRINT 3,(i,A(l,l)~(l,2) ~(l,3),i=f,[l)

FORMAT(5X,110,3( IPE13.4))

RETURN
END
SUBRbUTINE BSET

COMMON A(4mo,3),B(ml),l B(ml),Fl(4wo),FlPl (4ow),u(mo),lQB,
xx(200),Qx(200) JQ(200)#x(4000),BE,BM,BN,BT,cl ,C2,

c3,cll,coNE#EPs,l l,lDEGRE,lQJ,lm,lT,lTMAx,lTPLoT,
lTPRNT,lxAxls,lYAxls#JJ,KK,NAME(8)sEsK,sNl,TllME,

TMAX,TITL(8),PWR,SPCX0,XII ,IIB(4000),SUPRES,FH 2,FHE,
FN2,FC02,NNNN,THRU,0UT( 60~O),PlCKUP,FSTOP,l lSAV,lEND

IF(SUPRES.GT.O.)GO TO 110
PRINT 11
FORMAT(IH I,1OX,*B Matrix *\//,* NO.*,1O(1IX,*J ●

9)(,* B(J)*))

CONTINUE

1S7”ROW

DO 1 1=1,201

B(i)=O.
IB(I)=O

lB(l)=l

IB(2)=I

LOC=IQB

NO=2
IIB(l)=NO

CALL ECWR(B,LOC,NO,IPAR)
LOC=LOC+NO
CALL ECWR[lB,LOC,NO,lPAR)
LOC=LOC+NO
IIMI=II- 1

CALL BPRNT(I)

ROWS 2 THRLJII-l
X1=X(1)

X11=X(11)
XM=O.5*(X(I)+X(2))

DO 10 K=2,11M1

I-iAJO 546
HAJO 547
HAJO 548
HAJO 549
HAJO 550

HAM 551
HAJO 552

HAJO 553
HAJO 554
HAJO 555
HAJO 556
HAJO 557
HAJO 558
HAJO 559
HAJO 560
HAJO 561
HAJO 562

HAJO 563

HAJO 564
HAJO 565
HAJO 566
HAJO 567

)/,6X,10( HAJO 568
HAJO 569
HAJO 570
HAJO 571
HAJO 572

HAJO 573

HAJO 574

HAJO 575
HAJO 576

HAJO 577

HAJO 578
HAJO 579

HAJO 580
HAJO 581
HAJO 582
HAJO 583
HAJO 584
HAJO 565
HAJO 586
HAJO 587
HAJO 588
HAJO 589
HAJO 590
HAJO 591

HAJO 592
HAJO 593

HAJO 594
HAJO 595
HAJO 596
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JB=O
JIB=l
IB(l)=O

B(l)=O.
XK=X(K)

XP=0.5*(X(K)+X( K+1))

c DIAGONAL ELEMENT
CALL DCUEJX(XK,CUE)

A(K,2)=A(K,2)+(XM- XP)*CUE

c QJ(+N)
DO 4 J=l,JJ

XKJ=XK+U(J)

IF(XKJ.GT.XII)GO TO 5

DO 2 L=K,II

KJ=L
IF(X(L).GE.XKJ)GO TO 3

2 CONTINUE

GO TO 5

3 CONTINUE
CALL CUEJX(XKJ,CUE/J)

IF(CUE.EQ.O.)GO TO 4

IF(IB(JIB).EQ.KJ)GO TO 40

JB=JB+l
JIB=JIB+l
B(JB)=CUE*(XP- XM)
IB(JIB)=KJ

GO TO 4

40 CONTINUE
B(JB)=CUE*(XP- XM)+B(JB)

4 CONTINUE

5 CONTINUE

c QJ(-N)
DO 8 J=l~J

XKJ=XK- U(J)
IF(XKJ.LT.XI)GO TO 9

KM1=K- 1
DO 6 L= I,KMI

LL=K- L
KJ=LL
IF(X(LL).LE.XKJ)GO TO 7

6 CONTINUE

HAJO 597
HAJO 5*
HAJO 599
HAJO 600
HAJO 601
HAJO 602

HAJO 603

HAJO 604
HAJO 605

HAJO 608

HAJO 607
HAJO 608
HAJO 609
HAJO 610

HAJO 611

HAJO 612

HAJO 613

HAJO 614

HAJO 615
HAJO 616
HAJO 617
HAJO 618
HAJO 619
HAJO 620
HAJO 621
HAJO 622
HAJO 623
I-IAJO624
HAJO 625
HAJO 626
HAJO 627
HAJO 628
HAJO 629
HAJO 630
HAJO 631
HAJO 632

HAJO 633
HAJO 634
HAJO 635
HAJO 636
HAJO 637
HAJO 638
HAJO 639

HAJO 640

HAJO 641

HAJO 642
HAJO 643
HAJO 644

HAJO 645
HAJO 646
HAJO 647
HAJO 648
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7

80

8

9

10

c

20

23

14

22

GO TO 9

CONTINUE

CALL CUEJX(XK ,CUE,- J)

IF(CUE.EQ.O.)GO TO 8
IF(IB(JIB).EQ.KJ)GO TO 80

JB=JB+I
JIB=JIB+l
B(JB)=CUE*(XP- XM)
IB(JIB)=KJ
GO TO 8

CONTINUE
B(JB)=CUE*(XP- XM)+B(JB)

CONTINUE

CONTINUE

IB(l)=JB

NO=JB+I

IIB(K)=NO
CALL ECWR(B,LOC,NO,IPAR)

LOC=LOC+NO
CALL ECWR(IB,LOC,NO,IPAR)
LOC=LOC+NO

CALL BPRNT(K)

XM=XP

CONTINUE

lltbROW
IB(I)=I
lB(2)=ll
B(I)=O.
NO=2

IIB(II)=NO
CALL ECWR (B,LOC,NO,IPAR)
LOC=LOC+NO
CALL ECWR(IB,LOC,NO,IPAR)

CALL BPRNT(II)

IF(SUPRES.GT.O. )RETURN
PRINT 20
FORMAT(IHI,5X,*A MATRIX, SETUP, WITH B DIAGONAL ELEMENTS*j/)

PRlNT23,(l,A(l,l )~(l,2),A(l,3),l= l,ll)

FORMAT(5X,I I0,3(IPE13.4))

PRINT 14

FORMAT(IHI)

HAJO 649

HAJO 650
HAJO 651

HAJO 652

HAJO 653
.

HAJO 654

.
HAJO 655
HAJO 656
HAJO 657
HAM 658
HAJO 659
HAJO 660
HAJO 661
HAJO 662
HAJO 663

HAJO 664
HAJO 665

HAJO 666
HAJO 667
HAJO 668
HAJO 669

HAJO 670
HAJO 671

HAJO 672
HAJO 673
HAJO 674

HAJO 675
HAJO 676
HAJO 677
HAJO 678
HAJO 679
HAJO 680
HAJO 681
HAJO 682
HAJO 683

HAJO 684
HAJO 685

HAJO 686
HAJO 687
HAJO 688
HAJO 689
HAJO 690
HAJO 691
HAJO 692
HAJO 693
HAJO 684
HAJO 685

HAJO 696

HAJO 697

HAJO 698

HAJO 699

HAJO 700

.



1

5

6

7
8

2

RETURN
END

SUBROUTINE CUEX(Z,CUE,N)

COMMON A(4~0,3),B(~l),lB( 201),Fl(4MO),FlPl (~~),U(~O),lQB,

1 xx(200),Qx(200),JQ(200) y(4ooo),BE#BM,BN,BT,cl,c2,

2 c3,cll,coNE,EPs,ll,lDEGRE,lQJ,loM,lT,lTMAx,lTPLoT,
3 lTPRNT,lxAxls,l YAxls,JJ,KK,NAME (8),sE,sK,sM,TlME,
4 TMAX,TITL(8),PWR,SPC,X0,XI I,IIB(4000),SUPRES,FH 2,FHE,
5 FN2,FC02,NNNN,TH RU,0UT(60~O),PlC KUP,FSTOP,l ISAV,IEND

DIMENSION T(20)

EQUIVALENCE (T,FIPI)

ENTRY CUEMX
LOC=IQM
CALL ECRD(XX,LOC,400JPAR)

CUE=AKNINT(Z,KK,I DEGRE,XX,QX,T)

RETURN

ENTRY DCUEJX
LOC=lQJ

CUE=O.
DO 2 l=l~J
CALL ECRD(XX,LOC,400,1 PAR)
LOC=LOC+400
JQI=JQ(I )
IF((Z.LT.XX(I)) .O.(Z.GT.XX(JQI )))GO TO 5
ZQP=Z*AKNINT(Z,JQ( l),lDEGRE~x,Qx,T)

GO TO 6
ZQP=O.

CONTINUE
Zu=z+u (1)

IF((ZU.LT.XX(l) ).O.(ZU.GT.XX(JQI) ))GO TO 7

EX=EXP(- (SE*U(l))/(SK*BT))

ZQM=ZU*EX*AKNINT(ZU,JQ( I), IDEGREXX,OX,T)

GO TO 8
ZQM=O.

CONTINUE
CUE=CUE+ZQP+ZQM

CONTINUE

HAJO 701
HAJO 702
HAJO 703

HAJO 704
HAJO 7K

HAJO 706
HAJO 707
HAJO 708

HAJO 709

HAJO 710
HAJO 711
HAJO 712

HAJO 713

HAJO 714
HAJO 715

HAJO 716
HAJO 717

HAJO 718

HAJO 719

HAJO 720
HAJO 721
HAJO 722
HAJO 723
HAJO 724
HAJO 725
HAJO 726

HAJO 727
HAJO 728
HAJO 728
HAJO 730

HAJO 731
HAJO 732
HAJO 733
HAJO 734
HAJO 735

HAJO 736

HAJO 737

HAJO 7S

HAJO 739
HAJO 740

HAJO 741
HAJO 742

HAJO 743
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CUE= BN*CUE

RETURN

ENTRY CUEJX
K=N. 1

I F(N.LT.O)K=- N- 1
J=K+I

LOC=IQJ+K*400
CALL ECRD(XX,LOC,400,1 PAR)
IF(Z.LTXX(l))GO TO 4
JOJ=JQ(J)
I F(Z.GT.XX(JQJ))GO TO 4

IF(N.LT.O)GO TO 3

CUE=Z*BN*AKNINT(Z@(J),lDEGRE,XX,OX,T)
RETURN

3 EX=EXP(- (SE*U(J))/(SK*BT))
CUE=Z*BN*EX*AKNI NT(Z~Q(J),lDEGRE Xx,OX,T)

RETURN

4 CU E=O.

RETURN

END
SUBROUTINE CMBF

COMMON A(~0,3),B(201),l B(~l),Fl(4000), FlPl(4~),U(~O),l~,
1 xx(200),ox(200),JQ(200) #x(4000),BE,BM,BN,BT,c l,c2,
2 C3,CII ,CONE,EPS,II,I DEGRE,IC.3J,IOM,IT,ITMAX,ITPLOT,
3 ITPRNT,IXAXIS,IYAXISJJ, KK,NAME(8)$E,SK,SIW,TIME,

4 TMAX,TlTL(8),PWR,SPC~ 0,Xll,llB(4NO),SUPRES, FH2,FHE,
5 FN2,FC02~NNN,THRU,0UT( 60~O),PlCKUP,FSTOP,l lSAV,lEND

DIMENSION D(201)

EQUIVALENCE (D.IB)

LOC=IQB

DO 3 1=1,11
NO=IIB(I)

CALL ECRD(B,LOC,NO,IPAR)
LOC=LOC+NO
CALL ECRD(IB,LOC,NO,IPAR)
LOC=LOC+NO

NONZRO=IB(I)

IF(NONZRO)5,2,4

4 CONTINUE

DO 1 J= I,NONZRO
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1

L=[BIJ+I)

D(J)= FI(L)

CONTINUE

FIPI (l)=- DOTPRO(NONZRO,B,l,D,l )
CONTINUE

FIPI(I)=CONE+FIP1 (l)
FIP1[II)=CII+FIP1 (II)
RETURN

PRINT 6

FORMAT(//,5X,*NEGATlVE IB INDEX*)

RETURN

END

SUBROUTINE CNVRG

COMMON A(4W0,3),B(~l),lB( 201),Fl(4000),FlPl (4OM),U(~O),lQB,
XX(200),0X(200) JQ(200)>(4000),BE,BM,BN,BT,C1,C2,
C3,CII ,CON E,EPS,I 1,1DEGRE,IOJ,IOM,IT,ITMAX, ITPLOT,

lTPRNT,lxAxls,lYAxls,JJ, KK,NAME(8),sE,sK,sM,TlME,
~AX,TlTL(8),PWR,SPC~O,Xll,llB(4~),SUPRES,FH2,FHE,

FN2,FC02,NNNN,TH RU,0UT(60~O),PlCKUP, FSTOP,l ISAV,I END

IEND=- 1

DO 1 1=1,11
111=1

FJ=FI(I)
FK=FIP1(I)

FD=ABS(FJ)
IF(ABS(FK).GT.FD) FD=ABS(FK)

IF (FD.LE.O.)GO TO 1
IK=I
FN=ABS(FK- FJ)

TEST= FN/FD
IF(TEST.GT.EPS)GO TO 3
CONTINUE

CONTINUE

CALL SECOND(TIME) .
PRINT 2, EPS,IT,II,TIME

.

FORMAT(//,2X,*CNVRGNCE CRITERIA OF EPS=*,E13.4,* MET ON ITERATION*
,14,*, ii =*,15, *,*,F 10.1,* SECONDS *J)

IEND=O

RETURN

CONTINUE
11=111
GO TO 20

CONTINUE
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400

401

43

44

45

46
47

48

1

49
50

5
6

7
8

A

IF(FIPI(III).LT. FSTOP)GO TO 21

IF(IT.GE.ITMAX)GO TO 5

I F(TIME.GE.TMAX)GO TO 7
IF(ITPRNT.LE.O)GO TO 44
PRINT 4,1T,IK

FORMAT(5X,*FAILED TO CONVERGE ON ITERATION*,14,* AT 11=*,14)

11=1

14=11/4
1>14+14
13=12+14

PRINT 400,11,14,12,13,11
FoRMAT(55x#5(* 1=*,14,4X))
PRINT 401, FIPI( I), FIP1( 14),FIP1( 12), FIP1( 13),FIP1( 11)
FoRMAT(47X,*FIP 1(I)= *,5(1 PE12.4)))

IF(MOD(IT,ITPRNT) .NE.O)GO TO 44

CALL FPRNT(l)
PRINT 43

FORMAT(l HI)

I F(MOD(IT,ITPLOT) .NE.O)RETURN
I F(ITPLOT.LE.O)RETU RN

ENCODE (42,45,TITL)IT,FH2,FHE,FN2,FC02
FORMAT(* X, ITERATION*,13,*, H2/HE/N2/C02 ●,3(2PF2.0,*/*),F2.0)

REWIND 4
BUFFER 0UT(4,1)(FIPI (I), FIP1(4000))

I F(UN IT,4)46,47,47,47
CONTINUE
IIMI=II- 1

DO 48 I=l,IIMI
FIPI(I)=ALOGIO( FIP1(I))

CONTINUE
FIP1(II)=FIP1(II- 1)
CALL PLOJB(X,FIP1,II,l 000 10., IO.,NAME,8O,TITL,42,,,, .,

14HLOG 10 OF FIPI,14)
REWIND 4
BUFFER IN(4,1)(FIP1(1),FIPI (4000))
IF(UNIT,4)49,50,50,50

CONTINUE
RETURN

PRINT 6, IT,IK
FORMAT(//,2X,*FAlLED TO CONVERGE IN*,14,* ITERATIONS AT iI=*,14J)
IEND=+I

RETURN

PRINT 8, TIME,IT

FORMAT(//,2X,*FAl LED TO CNVRG IN*,F7.1,* SECONDS AFTER*,14,* ITERA

TIONS*J)
IEND=+2

RETURN

END
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120

12

121

13

139

6

1

SUBROUTINE PRNT(IROW)

COMMON A(4000,3),B(201 ),lB(~l),Fl(@M), FlPl(4000),U(200),l QB,

XX(200),QX(200)~Q( 200) Y(4000),BE,BM,BN ,BT,C1,C2,

2 C3,CII ,CONE,EPS,II ,1DEGRE,I QJ,IQM,IT,ITMAX,ITPLOT,

3 lTPRNT,lxAxls#lYAxKLJJ,KK,NAME(@#sE#sK,wl,mlE,

4 TMAX,TlTL(8),PWR,SPC~0,Xll )IB(4000),SUPRES, FH2,FHE,
5 FN2,FC02,NNNN,TH RU,0UT(6030),PICKU P,FSTOP,I lSAV,l END

ENTRY BPRNT

IF(SUPRES.GT.O. )RETURN
PRINT 120, IB(l)
FORMATU,2H+ ,14)
LIN=lB(l)/10+1

IF(MOD(IB(I),IO) .EQ.O)LIN=LIN- 1
MB= I

M=2

N=ll

NN=IB(I)+l
DO 139 I=l,LIN

IF(N.GT.NN)N=NN
NB=N- 1
PRINT 12,( IB(L),L=M,N)

FORMAT(6X,16,91 13)
PRINT 121,1 ROW

FORMAT(2H+ ,14)
PRINT 13,( B(L), L=MB,NB)

FORMAT(6X,10(lPE 13.4)~)
M=M+1O
MB=M- 1
N=N+IO
CONTINUE

RETURN
ENTRY FPRNT

NV=ll/lNl

NL=Nv/4
IF(NV.GT.(NL*4) )NL=NL+I
IF(IROW.LT.l)GO TO 10
PRINT 6
FORMAT(lH1)

PRINT 1, IT
FORMAT(* RESULTS AFTER ITERATION *,14j,4(*1

1 F(I)*)J)
10 CONTINUE

NV=NL*1O

DO 4 M=l,NL
I=(M- I)*1O

IF(I.LE.0)1=1
J= IO*(M- l+NL)

K=J+NV
L=K+NV

IF(IROW.LT.I )GO TO 14

IF(L.GT.II)GO TO 3
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HAJO 944

HAJO 945

HAJO 946

HAJO 947

HAJO 948
HAJO 949
HAJO 960

HAJO 951
HAM 852

HAJO 653
HAJO 954

27



2

3

14

15

16

17
4

PRINT 2,1,X(l),FlPl(l ),J>(J),FIPl(J), K,X(K),FIPl(K),L~ (L),FlPl (L

1)

FORMAT(4(1X,18,1 PE12.3,E 12.3))

GO TO 4

PRINT 2,1,X(l),FlPl(l) #x(J), Flpl(J),K,x(K),Fipl (K)

GO TO 4
IF(IROW.LT.O)GO TO 16

IF(L.GT.II)GO TO 15
PRINT 2,l>(l),Fl(l)~,x(J),Fl(J),K~(K),Fl(K),Lx(L),Fl(L)

GO TO 4
PRINT 2,1~(i),Fl(l),J~ (J),Fl(J),K~(K),F1 (K)

GO TO 4
IF(L.GT.II)GO TO 17
PRINT 2,1,X(l) ~(l),J~(J)~(J),K,X( K)~(K),LX(L)rA(L)

GO TO 4
PRINT 2,1,X(i) ~(l),J~(J)~(J),K,X( K)~(K)
CONTINUE
RETURN
END
SUBROUTINE INT

COMMON P(4000),G (4000),D(4000),Z( 4402),F(4000),U (200),IQB,

1 XX(200),QX(200),JQ(200) >(4000),BE,BM,BN,BT,C1 ,C2,

2, c3,cll,coNE,EPs,l l,lDEGRE,lQJ,lQM,lT,lTMAx,lTPLoT,

3 ITPRNT,IXAXIS,IYAXI%JJ, KK,NAME(8),SE,SK,SM,TIME,
4 TMAX,TlTL(8)~WR,SPCx0,Xl 1,1I B(4000),SUPRES,FH 2,FHE,
5 FN2,Fco2,NNNN,TH Ru,ouT(m5o)ylcKuP,FsToP,llsAv,lEND

DIMENSION R(4000),GP(1),GM(I)
EQUIVALENCE (GP,D),(GM,F)

REAL LHS

FA=SE/(SK*BT)

REWIND 4

BUFFER 0UT(4,1)(X(1),X(4(XIO))
8000 I F(UNIT,4)8000,9001 ,9001,9001

9001 CONTINUE

DO 9002 1=1,11
R(I)= FA*X(I)
X(I)=R(I)

8002 CONTINUE

DO 1 1=1,11
G(I)=SQRT(R(I)) *F(I)

1 CONTINUE

CALL SIMPUN(R,G,II,I,Z)
C=z(ll)

DO 2 1=1,11
P[l)=F(l)/C

IF(P(I).LE.O.)P(I)=P(I- 1)

D(I)=ALOGIO(P(I))
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2 CONTINUE HAJOIO06

PRINT 3, XII,C
3 FORMAT(lHl,5X,*P= F/C, C= INTEGRAL(O TO*,F5.1,*) F SQRT(Z) =*,1 PE12.

1 4#ll,5x,* z P*,/)
CALL FPRNT(- 1)
ENCODE(42, 4,TITL)IT,FH2,FHE,FN2,FC02

4 FORMAT(* X, ITERATION *,13,*, H2/HE/N2/C02 *,3(2PF2.0,*/*), F2.0)
CALL PLOJB(X,D,ll,l,O,O,O.,l O.,l 0.,N~E,80,TlTL,42,1 HP,l )
REWIND 4
BUFFER IN (4,1) (X(l) ~(4000))

9003 I F(UN IT,4)8003,9004,9004,9004
9004 CONTINUE

IIM1=II- 1

DO 5 I=2,11M1

CALL CUEMX(X(I),CUE)

G(l)= R(l)*P(l)*ALOG(P( l+l)/P(l- 1))/(CUE*(R(l+l)- R(1- l)))
5 CONTINUE

G(l)=O.
G(II)=O.

CALL SIMPUN(R,G,il,ljZ)

C=z(ll)
E=SE

AMu=E*sQRT(2./(sK* BT*sM) )/(- 3.*BN) *c

DO 6 1=1,11
CALL CUEMX(X(I),CUE)

G(l)= (R(l) *P(l) )/CUE
6 CONTINUE

CALL SIMPUN(R,G,ll,lj?)

C=z(ll)
DMU=SQRT(2.*SK* BT/SM)/(3.*BN*AMU) ●C

EBN=(BE/BN)*l.E+17

EMU=BE*AMU
OUT(l,NNNN)=EBN
0UT(2,NNNN)=EMU
0UT(3,NNNN)=DMU

0UT(7,NNNN)=DMU*AMU *AMU

0UT(8,NNNN)=BN*AMU* 1. E- 16

FA=l./(sK*BT)**l.5
DO 100 1=1,11

R(I)=SE*X(I)
100 P(I)= FA*P(I)

FF=SK*BT

DO 11 I=2,11M1
CALL CUEMX(X(I),CUE)
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G(l)= R(l)*R(l)*CUE*(P(l)+ FF*ALOG(P(l+l)/P(l- l)))

11 CONTINUE

G(l)=O.

G(II)=O.
CALL SIMPUN(R,G,II,l,Z)

Co=z(ll)

SUMA=O.
UJCJ=O.
REWIND 4
BUFFER 0UT(4,1)(D(I),D(4000))

8005 IF (UNIT,4)9005,9006,9006,9006
8006 BUFFER 0UT(4,1)(F(1),F(4000))
8007 i F(UNIT,4)9007,8008,9008,9008
8008 CONTINUE

DO 13 J=l~J
LoC=IQJ+(J- 1)’400
CALL ECRD(XX,LOC,400,1 PAR)
JQJ=JQ(J)
ALFAJ=EXP(- SE*U (J)/(SK*BT))

DO 72 1=1,11
XK=X(I)

XKUJ=XK+U(J)
CUE1=AKNINT(XK,JQJ,I DEGRE,XX,QX,Z)
cuE2=AKNlNT(xKuJJQJ,l DEGREyx,Qx,z)
IF( XK.LT.XX(I).O. XK.GT.XX(JQJ))CUE1 =O.
IF(XKUJ.LT.XX(I ).O.XKUJ.GT.XX(JQJ) )CUE2=0.

GP(I)=P(I)*R(I) *CUEI
GM(I)=- P(I)*R(I)*U(J)*ALFAJ*CUE2
G(I)=P(I)*(R(I) *CUE1- ALFAJ*R(I)*U(J) *CUE2)

12 CONTINUE

CALL SIMPUN(R,GP,II,l,Z)
vP=sQRT(2./sM) ‘Z(II )* I .E+16

CALL SIMPUN(R,GM,II, I,Z)
vM=sQRT(2./sM)*z(l I )*1 .E+16

CALL SIMPUN(R,G,ll,l~)
VN=SQRT(2./SM)*Z (ll)*l.E+l6

0UT(J+8,NNNN+15 )=VP
0UT(J+8,NNNN+30)=VM
0UT(J+8,NNNN)=VN
SUMA=SUMA+VN
UJCJ=UJCJ+U(J)*Z(II )

13 CONTINUE

0UT(6,NNNN)=SUMA

REWIND 4

BUFFER lN(4,1)(D(l),D(4000))

9009 IF(UNIT,4)8009,801 O,9OI 0,9010

9010 BUFFER IN(4,1)(F(I),F(4000))

9011 IF(UNIT,4)901 1,9012,9012,9012
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9012 CONTINUE

UJCJ=SE*UJCJ
RHs=BN*sQRT(2./sM) *(2.*sM*co/BM+uJcJ)

LHS=SE*BE*BE*AMU

0UT(4,NNNN)=LHS* I. E- 7
0UT(5,NNNN)=RHS* I. E- 7
II= IISAV
RETURN

ENTRY SUMARY
PRINT 699

696 FORNiAT(/)
699 FORMAT(IH1)

PRINT 700, FH2,FHE,FN2,FC02,NNNN
PUNCH 700, FH2,FHE,FN2,FC02,NNNN

700 FORMAT(IX,*HANCOCK- JONES CODE MIXING H2/HE/N2/C02

1 ,F2.0,*,*,13,* RUNS*)
PRINT 6%
PRINT 702

702 FORMAT(* FRACTIONS H2/HE/N2/C02*)
PRINT 703, FH2,FHE,FN2,FC02
PUNCH 703, FH2,FHE,FN2,FC02

HAJ01113

HAJ01114
HAJ01115
HAJ01116

HAJ01117
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703

704

701

705

706

707

708

709

710

711

712

713

714

715

FORMAT (1P6E13.4)
NN1=l $ NN>NNNN

IF(NN2.GT.6)NN>6
CONTINUE
PRINT 701 ,(N,N=NN1,NN2)

FORMAT//,* RUN NO.*,6(I3,1OX))
PRINT 698

PRINT 705

FORMAT(* E/N VOLT-CM SQ., TOWNSENDS (X E- 17)*)
PRINT 703, (OUT(l,N),N=NNl~ N2)
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PUNCH 703, (OUT(I,N),N=NN1,NN2) HAJOI 147

PRINT 706 HAJOI148

FORMAT(* DRIFT VELOCITY CM/SEC, E MU*) HAJO 1149

PRINT 703, (OUT(2~),N=NNl,NN2) HAJ01150

PUNCH 703, (OUT(2,N),N=NNI,NN2) HAJ01151

PRINT 707 HAJ01152

FORMAT(* CHARACTERISTIC ENERGY VOLT, D/MU*) HAJOI153

PRINT 703, (OUT(3,N),N=NNI,NN2) HAJ01154

PUNCH 703, (OUT(3,N),N=NNI,NN2) HAJ01155

PRINT 708 HAJO1156

FORMAT(* POWER=IE=Q X W X E/N X N AT 1 ATM. WATTS/ELECTRON, LHS*) HAJOI 157
PRINT 703, (OUT(4,N),N=NNl flN2) HAJOI158

PUNCH 703, (OUT(4,N),N=NNI,NN2) HAJ01159

PRINT 709 c HAJ01160

FORMAT(* POWER ABS. BY IN ELASTIC COLL. WATTS/ELECTRON STP, RHS*) HAJ01161

PRINT 703, (OUT(5JI),N=NN1 JUN2) HAJO1162

PUNCH 703, (OUT(5,N),N=NNI,NN2) HAJ01163

PRINT 710 HAJO1164

FORMAT(* TOTAL COLL. RATE / ELECTRON / MOL, UNITS 10E16 MOL,SUMA*) HAJ01165
PRINT 703, (OUT(6,N),N=NN1,NN2)
PUNCH 703, (OUT(6,N),N=NN1,NN2)
PRINT 711
FORMAT(* DN DIFF CONST X MOL/CC, UNITS IOE16 MOL*)
PRINT 703, (OUT(7,N),N=NNlflN2)

PUNCH 703, (OUT(7fl),N=NNl,N N2)
PRINT 712

FORMAT(* MUN MOBILITY X MOL/CC, UNITS IOE16 MOL*)

PRINT 703, (OUT(8~),N=NNl ,NN2)
PUNCH 703, (OUT(8,N),N=NNI,NN2)

PRINT 698
PRINT 713, JJ
PUNCH 713, JJ

FORMAT(* COLL RATE EACH LEVEL FOR Q(J), UNITS 10E16 MOL,
PRINT 714, (N,N=NN1,NN2)

FORMAT(/,* LEVEL RUN NO.*,12,4X,5(7X,12,4X))
DO 718 l=l~J
K=I+8

NN3=NNI+15 $ NN4=NN2+15

NN5=NNI+30 $ NN6=NN21-30
PRINT 715, I,(OUT(K,N),N=NN3,NN4)

FORMATV,1X,13,* 1ST KlND*,lPE13.4~E13.4)

PRINT 716, (OUT(K,N),N=NN5,NN6)
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.

716 FORMAT(4X,* 2ND KIND*,1PE13.4,5 E13.4)

PUNCH 703, (OUT(K,N),N=NN3,NN4)
PUNCH 703, (OUT(K,N),N=NN5,NN6)

718 CONTINUE

PRINT 698

IF(NN2.GE.NNNN) RETURN
NN1=NN1+6
NN>NN2+6
IF(NN2.GT.NNNN) NN2=NNNN
GO TO 704
END
SUBROUTINE DUMPIC

1

2

3
4

5

6
7

8
9

10

11

COMMON A(4000,3),B(~l),i B(201),Fl(~OO),FlP l(WOO),U(~),lQB,
1 xx(200),Qx(200) JQ(200),x(4000),BE,BM, BN,BT,cl,c2,
2 c3,cll,coNE,EPs,ll,lDEGRE,lQJ,lQM,lT,iTMAx,lTPLoT,
3 ITPRNT,IXAXIS,I YAXISJJ,KK.NAME (8),SE,SK,SM,TIME,
4 TMAX,TlTL(8),PWR ~PC~0,Xll,l IB(4000),SUPRES, FH2,FHE,
5 FN2,FC02,NNNN,TH RU,0UT(60,50),PIC KUP,FSTOP,I ISAV,IEND

DIMENSION NMLS(8)
DIMENSION INARY(2)

ENTRY CDUMP
INARY(l)=l
INARY(2)=4LTAPE

ITAPE=O
CALL AFSREL(5LFSET3,1 NARy,lTAPE,0)

REWIND 3

BUFFER 0UT(3,1)(A(I),I END)
i F (uNIT,3)l,2,2~

LOC=O $ JJP1=JJ+l
DO 4 I= IJJPI
CALL ECRD(B,LOC,400,1 PAR)
BUFFER 0UT(3,1)(B(1),B(400))
I F(UNIT,3)3,4,4,4
LOC=LOC+400

DO 7 1=1,11
LNTH=2*IIB(I)
CALL ECRD(B,LOC,LNTH,IPAR)

BUFFER 0UT(3,1)(B(1),B( LNTH))

I F(UN IT,3)5,6,6,6
LOC=LOC+LNTH
CONTINUE

READ 9, (NMLS(1),I=1,8)

FORMAT(8A1O)
IF(EOF,I)12,10

BUFFER OUT(3,1)(NMLS(I ),NMLs(8))

lF(UNlT,3)ll,8~j3

HAJO1189
HAJOI180

HAJOI191
HAJO1192
HAJO1193

HAJO1 194
HAJ01185
HAJO 1196
HAJOI 197
HAJ01196
HAJO 1199
HAJO1200
liAJo1201
HAJO 1202

HAJO 1203

HAJO 1204

HAJ01205

HAJO 1206
HAJO 1207

l-iAJO1208
HAJO 1209

HAJ01210

HAJO1211
HAJ01212
HAJ01213

HAJ01214
HAJ01215
HAJ01216
HAJ01217

HAJ01218
HAJ01219
HAJO1220

HAJ01221
HAJO 1222
HAJ01223
HAJO 1224
HAJ01225
HAJO 1226
HAJ01227
HAJ01228

HAJ01228
HAJO 1230

HAJO1 231
HAJO 1232
HAJ01233
HAJ01234

HAJO1235
HAJ01236

HAJO 1237
HAJO 1236
HAJO 1239

HAJO 1240

HAJO 1241
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12 END FILE 3

REWIND 3
CALL SECOND(TIME)

PRINT 13, NNNN,IT,IEND,TIME
13 FORMAT////,* DUMP COMPLETED ON TAPE 3, RUN*,14,*, AFTER ITER

1 ATION*,15,*, IEND =*,I2,*,*,F1O.I,* SECONDS*)

RETURN

ENTRY RESTRT
REWIND 3

101

102

103
104
105

106
107

108

109
110
111

112

113

BUFFER IN(3,1)(A(I),IEND)
I F(UNIT,3)IOI,I02,102,102

LOC=O $ JJPI=JJ+l
DO 105 I=lJJP1
BUFFER IN(3,1)(B(I),B(400))
IF(UNIT,3)103,1 O4,IO4,1O4
CALL ECWR(B,LOC,400,1 PAR)
LOC=LOC+400

DO 106 1=1,11
LNTH=2”IIB(I)
BUFFER IN(3,1 )(B(I),B(LNTH))
i F(UNIT,3)I06,107,1 07,107
CALL ECWR(B,LOC,LNTH,IPAR)

LOC=LOC+LNTH

REWIND 1
BUFFER IN(3,1)(NMLS(I),NMLS(8))
IF(UNIT,3)110,1 11,I12,II1
WRITE(I,9)(NMLS( I),I=1,8)

GO TO 109

END FILE 1

REWIND 1

CALL SECOND(TIME)

PRINT 113, NNNN,IT,IEND,TIME
FORMAT(l HI,* PICKUP COMPLETED FROM TAPE 3, RUN*,14,*, AFTER IT

1 ERATION*,15,*, IEND =*, I2,*,*,F1O.I,* SECONDS*)
PICKUP=O.

RETURN

END
SUBROUTINE SIMPUN(XX,FX,NX,l@C)

c QUADRATIC INTEGRATIONOVER UNEVENLY SPACEDPOINTS
c

HAJO1242
HAJO 1243
HAJ01244

HAJO 1245

HAJO1246
.

HAJO 1247

HAJO1 248

HAJ01249

HAJ01250
HAJO1251

HAJ01252
HAJO1253
HAJO12!M
HAJO1255
HAJO1256
HA301257
HAJO 1258
HAJ01259
HAJO1260
HAJ01261
HAJ01262
HAK) 1263
I-IAJO1264
HAJ01265
HAJ01266
HAJOI 267
HAJO 1268

HAJO 1269

HAJO 1270
HAJ01271
HAJO1 272
HAJO 1273
HAJO 1274
HAJO 1275
HAJO 1276

HAJ01277

HAJO 1278

HAJO1279

HAJO1280
HAJO1281

HAJO1262
HAJO1283
HAJ01284
HAJO1285
HAJ01286
HAJO1287
HAJ01268

HAJ01289
HAJ01290

c XX ISSTRICTLYINCREASINGSINGLY DIMENSIONED ARRAY OF ABSCLSSASHAJ01291
c AT WHICH THE INTEGRAND WAS EVALUATED HAJ01292
c FX ARRAY OF INTEGRAND VALUES WHICH WERE EVALUATED AT XX(I),HAJ01293
c 1=1,2,...,NX I-IAJ01294
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c
c

c
c
c
c
c
c

NX NUMBER OF POINTSAT WHICH THE INTEGRAND WAS EVALUATED HAJ01295
L INTEGER WHICH DETERMINES THE DIRECTIONOF INTEGRATION HAJO1296

IF L 1SNON-NEGATIVE INTEGRATION 1SFORWARD HAJ01297
IF L 1SNEGATIVE,INTEGRATION 1SBACKWARDS HAJ01298
THIS1SSOMETIMES USEFUL FOR FUNCTIONS WHICH ARE SMALL WIT HAJ01299
RESPECT TO THE INTEGRAL ON THE LEFT PORTION OF THE INTERVAHAJO1300

AX ARRAY WHICHCONTAINSVALUES OF INTEGRALON SUBINTERVALS HAJOl301
L .GE.O AX(I)CONTAINS APPROX TO INTEGRAL WITH LOWER HAJO1302

c LIMITXX(I)AND UPPER LIMITXX(I)
c L .LT.O AX(I)CONTAINS APPROX TO INTEGRAL WITH LOWER
c LIMITXX(I)AND UPPER LIMITXX(NX)
c

DIMENSION XX(2),FX(2),AX(2)

IF (l: LT.0) GO TO 30
AX(1 )=0.0

DO 10 IX=2,NX,2

IXM1=IX- 1

IXPI=IX+l
DI=XX(IX)- XX(IXMI)

Ax(lx)=Ax(lxMl)+D1 /2.0*(Fx(lx)+Fx( lxMl))

IF (NX.EQ.IX) GO TO 20
D2=XX(IXPI)- XX(IXM1)

D3=D2/Dl
A>D3/6.0*D2**2/(XX( lXPl )- XX(IX))

A3=D212.O- A21D3
10 AX(IXP1 )=AX(IXMI)+(D2- A2- A3)*FX(IXM1)+A2* FX(IX)+A3* FX(IXPI )
20 RETURN

30 AX(NX)=O.O
DO 40 IX=2,NX,2
IC=NX+l- IX
ICM1=IC- 1
ICPI=IC+l
DI=XX(ICP1)- XX(IC)
Ax(lc)=Ax(lcPl )+D1/2.0*(Fx(lcPl )+ Fx(lc))
IF (NX.EQ.IX) GO TO 20
D2=XX(ICP1)- XX(ICM1)

D3=D2/(XX(lC)- XX(ICM1))

A2=D3/6.0*D2**2/Dl
A3=D2J2.O- A2fD3

40 AX(ICMI)=AX(ICPI )+(D2- A2- A3)*FX(ICMI)+A2* FX(IC)+ A3*FX(ICP1)
RETURN

END
IDENT FACTTD
ENTRY FACTTD
ENTRY SOLTDI
ENTRY SOLTDM

VFD 42/OH FACTTD,18/3
DATA O (N,A,IA)
SA2 B3 1A
SA5 ONE
SAI 62+X2 B(1)
FX6 X51X I I./u(l)
SA4 62+ 1 A(2)

FACITD

HAJO1303
HAJO1304
HAJO1305
HAJO1306
HAJO 1307
HAJ01306
HAJO 1309
HAJO131O

HAJ01311

HAJ01312
HAJO1313

HAJ01314
HAJ01315

HAJ01316
HAJ01317
HAJ01318
HAM 1319
HAJO 1320

HAJ01321
HAJO 1322
HAJOI 323
HAJ01324
HAJO1325
HAJO 1326
HAJO1 327
HAJ01326
HAJO1328
HAJOI 330

HAJO1331
HAJD1332
HAJ01333

HAJO1334
HAJO1335
HAJO 1336
HAJO 1337
HAJO 1336
HAJO1339

HAJO1340

HAJ01341

HAJO1342
HAJO1343

HAJO1344
HAJO1345
HAJ01346
HAJO1347
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. .

SB6
SA2

FX7
SB7

SA3

SB5

SA6
FACT SAI

FXO
SA4
FX2
SA3
NX1
FX6
SB5
SA7
EQ
FX7

SKIP SA6
GT
EQ

ONE DATA
VFD

SOLTDI DATA

SA4

SA5
BX7

SAI
SB7
SA2
SB5
SB6

SA4
SB4

FWD 1 FXO

SA2
FX5

SA4
NX6
FXI
SA2

FX3
Sxo
SA4
NX7

SA6
SB6
SA7
GT
EQ

FXO

SA2

x2,

BI
X6*X4

1

1A
N

L(1)

A1+B6
x2

Al
AI+B7
)(7*)(3

A4+B7
xl- Xo

A3+B7
x2
X51X1

B5- B7
A4- B7
B5,B7,SKIP
X6*X4

A6+B7
B5,B7,FACT
FACTTD
1.

42/0HSOLTDl,18/5
o

B4

85
x4

B1
1
B2+B7
x5
xl

A4+B5
2
X7*X2

A2+B7
x4- Xo

A4+ffl
x5

%6*X2

A2+B7
x4- xl

A4- B5
A4+B5
x3

Xo
B6- B4

M- B5
B6,B4,FWDI
B6,B7,0DD
x7*x2

A2+B7

c(1)

N

I./u(l)
B(1)

L(I)*C(I- 1)

A(l+l )
B(l)- L(I)*C(I- 1)

c(1)

I./u(l)

L(1)

L(l+l)
1.Iu(l )

(N,A,IA,Y,LY)
Y(1)

z(1)

L(2)
LY
N

Y(2)

L(I)*Z(I- 1)
L(l+l)
Y(i)- L(l)* 2(1- 1)
Y(l+l)
z(1)
L(I+l)*Z(I)

L(I+2)
Y(l+l)- L(I+l)*Z(I)

Y(I+2)
Z(l+l)

z(l)

Z(l+l)

SET A2 TO L(N+I)

HAJO1348

HAJ01349
HAJ01350

HAJ01351

HAJO 1352

HAJ01=3
HAJ01354

HAJO 1355

HAJO 1356
HAJO1357
HAJ01358
HAJ01359
HAJO1360
HAJO 1361
HAJO1362
HAJO1363
HAJO 1364
HAJO1365
HAJO1366
HAJO 1367
HAJO1368
HAJO 1369

HAJ01370

HAJO1371
HAJ01372
HAm1373

HAJ01374
HAJ01375

HAJO1376
HAJ01377
HAJO 1378
HAJO 1379
HAJ01360

HAJ01381
HAJO1382
HAJO1383

HAJO1364

HAJ01385
HAJO1386
HAJO1387

HAJO1388
HAJ01389

HAJO1380
HAJO1391
HAJO1392

HAJO1393
HAJO1394

HAJO1395
HAJO1396
HAJO1397
HAJO1398

HAJO 1399

36



.

.

.

ODD

BACK I

N

1A
LY
KY
A
Y

LM

FX5

BX6
NX7

SA7
SA3
SAI

SB2
SA2
FX7

SB3
SB6

SA2

SA3
SA4
SA7

FXO

SA3
FX5

SA4

NX1

FX6
SA2

FXO
SA3
FX5
SA4
NX1
FX7
SA2
SB6
SA6
SA7
GT

EQ

FXO
FX5

NX1
FX6

SA6
EQ

DATA
DATA

DATA
DATA
DATA

DATA
DATA

x4- Xo
x7
x5

A4
63
BI

A2- B7
B2+X3
X7*X2

x3
xl

A2- B7
B3+A2

A7- B5
A7
x3*x7

A> B7
x4- Xo

A4- B7
x5

XI*X2

A2- B7
X3*X6

A3- B7
x4- Xo
A4- B7
X6
XI*X2
A2- B7
B& B4
A7- B5
A6- B5
B6,B4,BACKI
B6,B7,SOLTDI

x3*x7

x4- Xo
x5
)(1*)(2

A7- B5
SOLTD1
o
0
0
0
0

0

0

Z(N- 1)
Z(N)
SET A7 TO ADDR( Y(N))

1A

N
ADDR( L(N))
I./U(N)
X(N)

l./U(N- 1)

C(N- 1)

Z(N- 1)

C(I)*X(I+l)

co- 1)
z(l)- c(i)*x(I+l)

Z(1- 1)

x(1)

U(1- 1)

C(1- 1)* x(1)
C(1- 2)

M DATA O
VFD 42/0HSOLTDM,18/7

SOLTD M DATA O (N,A,IA,Y,LY,KYM)
SAI BI

SA2 B3

HAJ01400
HAJO1401
HAJ01402
HAJ01403

HAJ01404

HAJO 1405
HAJO1406
HAJ01407
HAJ01408

HAJO1409
HAJO1410

HAJO1411

HAJ01412
HAJO 1413

HAJ01414

HAJ01415
HAJO1416

HAJO1417

HAJ01418
HAJO1419

HAJO 1420

HAJ01421
HAJO1422
HAJO1423
HAJO1424
HAJ01425
HAJ01426
HAJ01427
HAJO1428
HAJO1429
HAJ01430
HAJ01431
HAJ01432
HAJO 1433

HAJ01434

HAJ01435
HAJO 1436

HAJ01437
HAJO1438
HAJ01439

HAJ01440
HAJ01441

HAJ01442
HAJO 1443
HAJ01444

HAJ01445

HAJ01446
HAJO 1447

HAJ01448
HAJO1449
HAJ01450
HAJO1451
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BX6
SX7
SA6

SB7
SA7

SX6
SX7

SA6

SA7
SAI
SA2
BX6
SX7
SA6
SA7
SAI
SA2
BX6

SA6
LOOP RJ

SAI

SB7
SA2
SX6
SA3
ZR
1X7

SA6
SA7

SB4

SBI
SB3
SB5

SAI
SA2
SB2

SB4
EQ
END

xl
x2

N
1
A6+B7

B2

B4

A
A6+B7

B5
B6
xl
x2

LY

A6+B7
M
xl
x2
A1-B7

SO LTDI
LM

-1

Y
Xl +B7

KY

X6,SOLTDM

)(3+)(2

Al

A2

A2

N

B1+B7

B3+B7

A

Y

xl
x2

LOOP

Y

KY

M

M=M-l
Y=Y+KY

HAJO1452
HAJO1453

HAJO1454
HAJO1455
HAJ01456

HAJO1457

HAJO1458

HAJO 1459
HAJO1460
HAJ01461
HAJ01462

HAJ01463
HAJ01464
HAJ01465
HAJO1466

HAJ01467
HAJO1468
HAJO1469
HAJO1470
HAJ01471
HAJO1472

HAJ01473
HAJ01474
HAJO1475

HAJ01476
HAJO1477
HAJ01478
HAJO1479

HAJ01480

HAJO1481
HAJO1482
HAJ01483
HAJO1484

HAJO1485
HAJO1486
HAJO1487

HAJofi488

HAJO1489
HAJ01490

FUNCTION AKNINT(XBAR,N,IM,X,Y,T) HAJO1491
DIMENSION T(80),X(9),Y(9),MESI (6),MES3(6),MES4(6) HAJO1492
DATA (MEsl(i),i=I,6)/48HAKNlNTwARNiNG ORDER OF interpolation Too HAJo1493

1 LARGE /,( MES3(l),l=l,6)/48HAKNlNT N LESS THAN 2, YBAR RETURNED AS HAJ01484
2 Y(l) /,( ME84(l),l=l,6)/48HAKN[NT x(I) NoT SEQuENcED pROpERLy HAJO14B5

3/ HAJO1496
DOUBLE PRECISION T HAJ01497
M=IM HAJO1498
IF(M.GE.N)GO TO 100 HAJO1499

9 K=N.I .—
HAJO1500

IF(N.LT.2)G0 TO 300 HAJO1501

DO 10 I=l,K HAJ01502

10 IF(X(I).GE.X(I+I)) GO TO 200 HAJO1503
DO 20 1=1,N HAJO1504
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J=l
20 IF(XBAR.LE.X(I)) GO TO 11
11 K=M

M=M+l
J= J-M/2
J=MAXO (J,l)
J=MINO (J,N-K)
MEND=J+K
DO 12 I=J,MEND
KK=I-J+l
T(KK) = Y(1)

12 T(KK+M) =DBLE(x(I)I. - ‘DB,LE(XBAR)
DO 13 I=I,K

. .
. .

KK=I+I
DO 13 JJ=KK,M “. -

13 T(JJ)=(T(I)*T(JJ+M) -T(’,)*T(l+M))/(DBLE(x(JJ+J-l ))-DBLE(X(I+J-1))
1) .“

200
210

120

420

300

100

AKNINT=T(M)
RETURN
DO 210 I=l,K
IF(X(I).LE.X(I+l)) GO TO 420
DO 120 I=l,N
J=l
IF(XBAR.GE.X(I)) GO TO 11
GO TO1l
CALL LABRT(4,MES4,4)
CALL LABRT(I,MES4,4)
CALL ,~BRT(l,MES3,3)
AKNINT=Y(l)
RETURN

CALL LABRT(l,MESI,l)”
M= N-l

GO TO 9
END

HAJO 1505
HAJO1506
HAJO1507
HAJ01508
HAJO1509
HAJ01510
HAJO1511
HAJ01512
HAJ01513
HAJ01514
HAJ01515
HAJ01516
HAJO1517
HAJ01518
HAJ01519
HAJ01520
HAJ01521
HAJ01522
HAJO1523
HAJO1524
HAJ01525
HAJ01526
HAJ01527
HAJ01528
HAJ01529
HAJ01530
HAJ01531
HAJ01532
HAJO1533
HAJ01534

HAJ01535
HAJO1536
HAJ01537
HAJO1538

,.
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APPENDIX B

SAMPLE CALCULATIONS

The application of electron energy distribution functions to molecular

excitation rate integrals is illustrated in this Appendix. The function f(u) is

normalized to

1U+ f(u)du = 1 ,

and this f(u)“is folded into excitation cross sections developed by Frost and

Phelps.1 The’number of molecular excitations per electron per modecule per sec

from level i to j is

c1vij/N =+ Qij uf(u)du ,

where terms were defined above. Qij(u) values are tabulated below in Table B-I for

i= O.(ground state molecule) to the excited level j with electron energy loss

and reaction threshold as shown. The energy balance equation2 is

eEw = (2/m)3 2m/M
J“ ‘~(’) F(’)+ ‘T*I

+ (2/m)+ Zcj /Ef(E) [NQj(c) - ‘Q-j(s)] ‘E

j

where e is electron energy.

tion

as a

Here

Values for electron velocity w, characteristic energy D/v, etc., and excita-

rates for each of a number of excited levels are tabulated below in Table B-II

function of E/N (V-cm2 x 10-17) for several gas mixtures of He, N2, and C02.

the mole fractions of the component gases sum to unity (N = 1).

.
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TABLE B-I

ELASTIC AND INELASTIC SCATTERING CROSS SECTIONS.

.

.“

1085OOE-2O
2a7000E-20
3w5000E-20
4,2000 E-20”.

QJ FUNCl~CINS
OJf 11* 43 # LEVdL ~ , ENER13V LOSS =

9$ lHRLSHtiOLD ● 0,044 , MW = @
4,3900E-OZ 0.
4,7000E-02
5.0000E-02
5.5000E-02
6.0000E-02
6.5000E-02 4.8oooF-qo
7.0000E-02 5.3000E:20, ,’.’
R.0000E-02” 6.0000E-20
9.0000E-02 6.8000E-ZO
1.0000E-01 7.4000 E-20’
1.1 OOGE-O1 7.9000 E-2,0
103oooE-o1 R,9000E-20”’,
],5011GF-01 9,9000F-20
?,uouot-fll i,:oollt*19
20501JOE-01 1,3700 E-1.9
3.0000E-01 1.6000E-19
3.5000E-01 1.8500E-19
4.0000E-01 2.1OOOE-I9
4.5000E-01 2.3600E-19
S.0000E-01 2.6300E-19
6.0000E-01 3021OOE-19
7.0000E-01 3.8500E-19
8.0000E-01 4.5200E-19
9.0000E-01 S02000E-19
1,0000 E*otI 5.9200E-19
1025 OOE+OO 708100E-19
1,5000E*o0 9.6500E-19
2* OOOOE*O0 1*3020E-18
2*4500E*o0 1* S660E-18
2.7500E+o0 106’38OE-18
3.0000E*oo 1.7800E-18
3.2500E*o0 1.8140E-18
3.5000E*o0 1.8190E-18
3.7500E*o0 1*7990E-18
4* OOOOE*O0 197700E-18
4.4200E*O0 1.6880E-18
5.0000E*oo 105470E-18
5.5000E*o0 1.4550E-18
6.0000E*OO 1.3700E-18
6.5000E*o0 1.2960E-18
7.0000E*oo 1.2370E-lB
8.0000E*oo 1.1180E-18
1.0000E*o1 900200E-19

.,
.’

.

.

..
:.,

.

21 Q 44 2 LEVEL 2 t ENERGY LOSS =
70 THRESHHOLO = 00073 $ MW = H2

7-2700s-02 o-
7;5000ii-02
8.00U0E-02
8.5000E-02
9.0000E-02
9.5000E-02
1000OOE-01
1.1OOOE-O1
1.2000E-01
1.3000E-01
1.5000E-01
2.0000E-01
2.5000E-01
3.0000E-01
3.5000E-01
4.0000E-01
4.5000E-01
5.0000E-01
5.5000E-01

i;ooooE-20
1.7000E-20
2.1500E-20
2.5000E-20
2.7500E-20
2.9500E-20
3.3500E-20
3.8000E-20
4.1OOOE-2O
4.7000E-20
6.0000E-20
7.4000E-20
8.8000E-20
1.0250E-19
1.1750F-19
1.3300E-19
1.4900E-19
1065OOE-19

004300
0.2

6,0000E-01
6.5000E-01
7.0000E-01
8.0000E-01
9.0000E-01
1.0000E+OO
1.5000E.00
2.0000E.00
2.2500E*O0
2.4500E+O0
2.7000E+O0
2.9000E*O0
3.1OOOE*OO
3.3000E*O0
3.4500E.00
3.7500E*O0
4.0000E*OO
4,4200E*O0
5.0000E.00
5.5000E*O0
6.0000E*OO
7.0000E*OO
8.0000E+oO
9.0000E400
1.0000E*O1

1.81OOE-19
2.0000E-19
2.2000E-19
2.7000E-19
3.1600E-19
306400E-19
5.9000E-19
8.1 OOOE-19
9.0600E-19
9.6600E-19
1.0240E-18
1.0560E-18
1.0760E-lE
1.0880E-18
1.0920E-18
1.0920E-18
1.0780E-18
1.0480E-18
9.9200E-19
9.3500F-19
808300E-20
7.7900E-20
6.9300E-20
6.21OOE-2O
5.5800E-20

.07200
1-3

QJI 3)s 3544 LEVEL 1 , ENERGY LOSS ■ .08300
, THF+ESHhOLO ■ 0.084 t Mu = 44 010

8.2700E-02 o.
8.4400E-02 8.5000E-01
8.6200E-02 1*1600E*O0
9.3200E-02 1.8500E*O0
1.0350E-01 2.3000E*O0
1.2080E-01 2.6000E.00
1.3F120E-01 2.6800E+O0
1.7260E-01 2.6200E.00
2.0700E-01 2.4800E.00
2.7500E-01 2.1800E*00
3.4500E-01 1.9300E.00
5.0000E-01 1.4500E*O0
7.0000E-01 1.loOoE400
9,0000E-01 8.00o0E-01
1.1OOOE*OO 6.2000E-01
1,4000E*O0 4.6000E-01
1.6000E*O0 4.2000E-01
1*8000E*O0 4.4000E-01
2.3000E*O0 7.0000E-01
2.6000E*O0 9.3000E-01
3,0000E*O0 1.3400E*O0
3.2000E.00 1.5600E*O0
3.4000E.00 1075OOE*OO
3.6000E*O0
3.80GoE+o0

l.eOOOE*OO
1.7900E*O0

4.0000E*OO 1.7000E*00
4.2000E*O0 1.5ZOOE*O0
4.6000E*O0 1.0500E+O0
5.1OOOE*OO 5.7000E-01
S.5000E*O0 5.1OOOE-O1
6.0000E*OO 5.0000E-01
7.0000E*OO 4.8000E-01
8,0000E*O0 4.SOOOE-01
1.0000E+O1 2.0000E-01
2.0000E*OI o.



QJI 41, 2644 LEVEL
, THRESHHOLO _

1.6700E-01
2.0000E-01
i?,2000E-01
2.5000E-01
3.0000E-01
5.0000E-01
7.0000E-01
1.0000E*oO
1025OOE*OO
1.5000E+o0
2.0000E*OO
2.5000E*o0
3.0000E*oO
3*2000E*o0
3.4000E*o0
3.5500E*o0
3.7000E*O0
3.9000E*o0
4.1 OOOE*OO
4.5000E*o0
4.9000E*o0
5.2000E*O0
6* OOOOE*O0
8.0000E*oo
1.0000E+o1
2* OOOOE*OI

QJt 5), 744 LEVEL
o THREStWOLO =

2.SOOOE*OO
3.0000E*DO
3.5600E*o0
4.1 OOOE*OO
4.50(IOE+O0
5, 0600E*O0
6.0000E*OO

,.

+? , ENERGY LOSS = .16700
0.168 , Mu s 44 O2O*1OO

0.
6.0000E-01
7.6000E-01
amooooE-ol
7.EIOOOE-01
6.4000E-01
5.3000E-01
4.4000E-01
4.4000F-01
4.4000E-01
5.3000E-01
fl*6000E-ol
l*2aooE*oo
1.5700E*O0
1.7700E*O0
l*7aooE*oo
1.7500E*O0
1*6000E*O0
1*2800E*O0
@.8oooE-ol
3.9000E-01
3.3000E-01
2,7000E-01
2.5000E-01
201 OOOE-O1
o*

OJ( 6JC 332P LEVEL I
, Tt+RE*HoLD s

300000E-01
303000E-01

4 t ENERGY LOSS = 92s200
2.503 t Mti = 44 oNO+NoO

o.
9.2000E-01
5.4000E-01
3.4000E-01
1.6000E-01
4.4000E-02
o.

4.0000E-01
7.SOOOE-01
9.0000E-01
1.0000E+oo
1.1 OOOE. OO
1.1650E+O0
1.2000E.00
1.2180E.00
1.+OOOE*OO
1.SOOOE.00
1.600LIE+o0
1.6500E.oo
1.7000E*o0
1.800 GE*o0
1.9000E+O0
2.0000E*oo
2.1000E+oo
2.200GE*o0
2*3000E*o0
2*4000E+o0
Z.5000E*Oo
2,6000E*o0
2.7000E*oo
2.6000E+o0
2.9000E*o0
3* OOOOE*O0
3.1000E600
3.2000E.oo
3.3000E*o0
3.6000E*o0
s.000oE.oo

t ENERGY LOSS =
0.284 , MW = 28

!:OOOOE-21
3.0000E-21
5.0000E-21
6.50006-21
8.0000E-21
o.
1.2000F-20
1.3700F-20
1.5000E-20
6.7500E-20
9.5000E-20
~.2200E-19
1.3000E-19
1.6000E-19
3.3000E-19
1.5.?OOE-18
1.3ZOOE-18
4*6000F-19
1*6300E-18
1.2300E-la
4.6000E-19
b*6000F-19
1.0400E-18
2.7000E-19
4*2000E-19
4.2700E-19
403000E-19
!i08000E-19
3.8000E-19
2.9000E-19
2.9000E-19
o*

,29000
01

QJ[ 7), 1844 LEVEL
o THRESHHOLD =
2,91OOE-O1
2.9700E-01
3.0300E-01
3.2700E-01
3.6400E-01
4.2500E-01
4.8500E-01
6.070 (IE-01
7.2800E-01
9.6900E-01
1.21OOE*OO
2.4300E+O0
4.8SOOE*O0
9,6800E*O0
1.8200E.01
3.64110E*Ol
5.8200E*01
1.0000E*02

QJ[ 81, 844 LEVEL
s THRESHHOLD ●

1.5000E+O0
1,9500E*o0
2.5000E+O0
3.0000E.00
3.5600E*O0
4.1OUOE+OO
4.5000E*o0
5.0600E.00

QJ[ 9~s 544 LEVEL
, THRESHHOLO ●

2.5000E*o0
3.0000E*OO
3.5600E*O0
4.1OOOE.OO
4.5000E*O0

QJ(1OI, 564 LEVEL
THpEstItioLo =

‘2.5000E*o0
3.0000E*OO
3.S600E+O0
4.1OOOE*OO
6.5000E+o0

OJ(ll)Q Z7 2 LEVEL
O, THHESHHOLO .

S.1600E-01
5.6000E-01
600000E-ol
6.5000E-01
7.5000E-01
a.5oooE-ol
9.5000E-01
1.0000E*OO
1.0500E+O0
1.1OOOE.OO
1.151JOE*O0
1.2000E.00
1.3000E*o0
1*4000E*O0
1.6000E*O0
l*aoooE*oo
202000E*o0
2.6000E*o0
2.6000E+O0
3.0000E*oO
3.5000E*o0
4.0000E+oO
S.0000E*OO
6.0000E*OO
7.0000E*oO
a.000oE*oo
1.0000E*o1

..
3 * ENERGY LOSS *

o0286 t MU = 44
0,
4.0000F-01
5.0000E-01
6.2000E-01
7.1OOOE-O1
7.7000F-01
8.4000E-01
9.2000F-01
9.7000F-01
9.9000E-01
9.5000E-01
6.6000E-01
4.4000E-01
2.6000E-01
1.5000E-01
9.2000E-02
5.aoooE-02
0.

5 , ENERGY LOSS =
1.;~5 * MM = 44

7.0000E-02
2.0000E-01
4.1OOOE-O1
6.6000E-01
3.4000E-01
1055OOE-O1
o.

6 * ENERGY LOSS =
2.503 * Mu = 44

00
1.0500E-01
2oi?500E-01
l*OOOOE-01
o.

7 t ENERGY LOSS =
2,503 s KU = 44

0.
1.s600E-01
3.3000E-01
1.5600E-01
o.

3 J ENERGY LOSS =
0.516 , !lM = H2

0.
4.5000E-21
9.0000E-21
1.4500E-20
2.7000E-20
4.0000E-20
5.5000F-20
6.3500E-20
7.0500F-20
7.6000E-20
8.2000E-20
9.1OOOE-2O
1.1200E-19
1.4000E-19
2.030uE-19
2.5800E-19
3.4300F-19
4*oOOOE-19
4,4000E-19
5.4000E-19
6C3000E-19
6.8000E-19
6.8000F-19
6.0000E-19
3.0000E-19
1.0000E-19
0.

.291OO
001

.33900
oNO+NOO

.42700
ONO*NOO

.50500
ONOONOO

●51600
01

42



0J{12~s 1828 LEVEL 2 , ENERGY LOSS = ----

! THRESH}IOLD = 1,700 $ MU = 28
1.7000E*O0

0Jt161c 1328 LEVEL
~ THRESHHOLD ●

2.20110E*O0
2.3000E*O0
2,+000E+O(l
2.SOOOE*OO
2.6000E+00
2.7000E*O0
2.8000E.00
2.9000E.00
3.0000E400
3.1 OIJOE. OO
3.2000E.00
3,3000E*O0
3.4000E+O0

6 * ENERGY LOSS ●

2.197 ~ MU = 28
0.
1.1OOOE-19
3.7000E-19
6.0000E-19
6.0000E-19
3.7000E-19
1.5000E-19
9.000017-20
1.6000E-19
1.ROOOE-19
7.0000E-20
S,0000E-20
o.

1.76000
06

.59000
02

0.
9.0000E-20
4.0000E-19
1oS2OOE-18

. l;eoooi+oo
1.9000E*O0
2.0000E*OO
2.1 OOOE*.OO
2.2000E.00
2.3000E*o0

i.4800E-10
6.2001W-19
6.0000E-19

1.3900E-18
1.1400E-18
3.1OOOE-19
4.9000E-19
S.1OOOE-I9
108000E-19
2.4000E-19
1.5000E-19
1.1OOOE-19
7.0000E-20
o.

3 , ENERGY LOSS ■

10700 0 MM = 28

2.6000E.00
2. SOOOE+OO
2.6000E*O0
2.7000E.00
2i2.000E+OO
2,9000E+O0
3.0000E+OO
3.1 OOOE+OO
3,2000E.00
3.3000E*O0
3.4000E.00

0J117Jt 1228 LEVEL ~ t ENERGY LOSS ■

. THRESHHOLO . 2.301 ~ NM = 28
2.30uoE+o0 0.
2.40(JOE*O0 7.0000F-20
2.501H3E*O0 1.EOOOF-19

2.06000
07

,aeooo
03

OJ{13~t 1728 LEVEL
, THRESHHOLO ■

1*8000E*O0
1.9000E*O0
2.0000E+OO
2.1OOOE+OO
2.2000E*o0
2.3000E*O0
2.4000E*o0
2.SOOOE*OO
2.6000E*o0
2.7000E*o0
2.8000E*o0
2.9000E*o0
3.0000E*oO
3.1OOOE*OO
3.2000E*o0

.3.3000E*O0
3.4000E*o0.

2.6000E.00
2.7000E*O0
2.8000E.00
2.9000E*o0
3.0000E*OO
3.1OOOE+OO
3.2000E*O0
3.3000E*o0
3.4000E&o0

2.9000i-i9
4.4000E-19
3.3000E-19
1.8000E-19
S.0000E-20
7.0000E-20
1.6000E-19
7.0000E-20
0.

0.
1.8000E-19
7.5000E-19
1.41OOE-18
1.6900E-18
9.5000E-19
2.9000E-19
7.7000E-19
1*1700E-18
6.4000E-19
206000E-19
4.0000E-19
4.0000E-19
1.6000E-19
1.6000E-19
1.6000E-19
0.

0Jf181t 544 LEVEL 8 , ENERGY LOSS = 2.50000
s THRESHHOLD = 20~03 0 MM = 44 oNo+Noo

-,5000~*oo .
;:OOOOE.00 lif3000E-01
3.6000E*o0 2.5000E-01
4,1OOOE*OO 1.i3000E-01
4.5000E*O0 o.

OJI 14) * 1628 LEVEL
s TFIRESW40L0 ●

1.9000Eb00
2.0000E*oO
2.1OOOE*OO
2,2000E*O0
2.3000E*o0
2.4000E*O0
2.5000E*O0
2.6000E*O0
2.7000E*O0
2.8UOOE*O0
2.9000E*O0
3.0000E*OO
3.1OOOE+OO
3.2000E*O0
3.3000E*O0
3.4000E+O0

ENERGY LOSS = 1017000
04

0J{19)t 828 LEVEL 8 0 ENERGY LOSS = 2.35000
, THRESHHOLD .

2.5000E+o0
2,507 * MM ■ 28 00

n.
2.6000E.00
2.7000E*O0

1.700 , Mw = 28
0.
1.6000E-19
4.6000E-19 7.0000E-20

I.1OOOE-19
1.8000E-19
2.4000E-19

1.5000E-19
7.0000C-20
o.

101OOOE-18
1s3000E-18
7.1OOOE-19
2.0000E-19
3.1 OOOE-19
6.0000E-19
4.9000E-19
1.8000E-19
1.6000E-19
106OOOE-19
1.1OOOE-19
7,0000E-20
o.

2.8000E*O0
2.9000E+o0
3.0000E.00
3.1OOOE.OO
3.2000E.00

0Jf201 , 944 LEVEL
Q THRE51+HoL0 s

3.8500E.00
4.3000E+o0
4.5000E.00
5.1000E.oo
6.6000E.00
7,2000E.00
8.2000E+o0
8,4000E+o0
8.9000E.00

9 * ENERGY LOSS ■ 3.85000
39847 * t4w 8 44 CO*OW

o.
1.4000F-03
1.4000E-03
o.
0.
7.0000E-04
4.5000E-03
4.2000E-03
1.0000E-03

OJIISI , 1528 LEVEL
, THRESHHOLO =

2.0000E*oo
2.1OOOE*OO
2.2000E*O0
2.3000E*O0
2.4000E.00
2,5000E.00
2.6000E*O0
2.7000E*O0
2, JIOOOE*O0
2.9000E+O0
3.0000E*OO
3.1OOOE6OO
3.2000E~O0
3.3000E.00

1.47000
0s

5 ~ ENERGY LOSS ■

10700 ? MM = 28

~:OOOOE-19
6.6000E-19
7.7000E-19
1.0400E-la .
1.O1OOE-18
5.1000E-19
2.7000E-19
3.7000E-19
6.2000E-19
4.2000E-19
2.7000E-19
3.5000E-19
3.1OOOF-19

0Jt211 * 728 LEVEL
, THRESHHOLO = 4.989 * Mu ● 28 09

5.0000E*oo 0.
5.7000E*O0 4.0000E-19
5.8000E*O0 4.2000E-19
6.1OOOE6OO 4.2000E-19
6.2000E*O0 4.0000E-19
7.0000E*OO 6.0000E-20
9.0000E*OO 0.

9 s ENERGY LOSS = 5.00000

.

.
3;4000E*O0 o.

43



QJ(221 * 828 LEVEL 10 * ENERGY LOSS = 6.70000

c THRESHHOLD ■ 6.69S ‘ Mw = 28 A3sup

QJ{29J * 828 LEVEL 14 t ENERGY LOSS = 14.00000
, TMRESHHOLD ■ 14.011 , Mw = 28 EXCO

1.4000E*01
1.4200E+01

0.
1.3000E-186,7000E*O0

7.1OOOE*OO
7.3000E*O0
8.0000E*OO

o.
5.0000E-19
5.6000E-19 li4400E*Ol 1.7000E-18

1.4700E*01
1.5600E*01
2.0500E*01
Z.5500E*01
1.5000E*02

1.7000E-18
2.0000E-19
2.0000E-19
2.8000E-18
2.8000E-18

5.6000E-19
5.0000E-19
2.4000E-19
1.0000E-19
o.

.
8.3000E*o0
8.7000E*O0
9:5000E*O0
2.0000E*O1

OJ130~9 2728 LEVEL 15 t ENERGy Loss ■

. THRESHMOLO ● 15.511 , Mn = 28
1s.50000

ION
1.5550E’01
1.6590E*Oi !:4600E-200J123~ s 444 LEVEL 10 * ENERGY LOSS ■

. THRESHHOLO = 7.006 s MU = 44
7.00000

;-EP

8.40000
klpQ

10.50000
E-EP

11.20000
C3PU

f 1:6760E*01
1.711OE*O1
1.6680E*01
2.0000E*O1
2.3000E*01
2.SOOOE*O1
2.8000E*01
3.0000E.01
3.4000E*01
3.7000E*OI
4.0000E*O1
4.3000E*01
4.6000E*01
4.BOOOE*O1
5.0000E*OI
5.4000E.01
6.0000E*O1
6.5000E*01
7.0000E*O1
7.5000E*01
8.0000E*O1
8.5000E*01
9.0000E*O1
9.5000E*01
1.0000E*02

4.0800E-20
5.1300E-20
1.161 OE-19
2.O1OOE-19
4.4000E-19
6.1600F-19
8.13000E-19
1.0490E-18
1036OOE-18
1.5730E-18
1.7720E-18
1.9640E-18
2.08fIOF-18
2.1660E-18

7.0000E*OO
8.0000E*OO

00
6.0000E-01
6.0000E-01
o.

8oSOOOE*O0
1.1OOOE+O1

0J[24~ * 528 LEVEL 11? ENERGy Loss ■

, THRESHHOLO = 8.401 # MU = 2a
8.4000E*o0 0.
8.7000E*O0 4.2000E-19
9.0000E*OO 6.2000E-19
1.0000E*O1 3.0000E-19
2.0000E*O1 0.

2.2Z70E-18
2.3700E-113
2.5300E-18
2.6200E-18
2.7000E-18
2.7600E-la
2.8100E-la
2.8500E-18
2.8700E-18
2.8900E-18
2.9000E-18

QJt25J * 944 LEVEL 11 * ENERGY Loss =
, THREsHHOLO = 10.500 , MM = 44 I

1.0500E*01
1.2000E*ol
1.2700E.01
1.3500E+01
1.5000E*01

“1.7000E*01
2.0000E*O1
4.0000E+O1
1.0000E*02

0.

6.9000E-01
7.3000E-01
7.8000E-01
e,8000E-ol
1.0400E*00
1.2400E*O0
3.6000E+O0
6.3000E*O0

4 * ENERGY LOSS = 13.600000Jf311 * 7 2 LEVEL
, THRESHHOLD s

1036 OOE*O1
2.5000E*01
3.0000E*o1
4.0000E*O1
5.0000E*O1
7.0000E*o1
1.0000E*02

13.6 , MW 8 2 H2+
0.
6.5000E-19
800000E-19
9.1OOOE-19

0J126~ s 72!3 LEVEL 12 ! ENERGY LOSS ■

. THRESHOLD = 11.193 * Mti = 28
1.1200E*01
1.3500E*01
1.4000E*Ol
1.4500E*01
1.51OOE*O1
2.0500E*01
1.000nE*02

aJ132~, 14 4 LEVEL 25 t ENERGy Loss ■ 19.aoooo
, THRESHHOLO = 19.fiol 0 MM = 4 EtIP

1.9800E*01 0.
2.0020E*01 4.1OOOE-2O
2.0240E*01 4.6000E-20
2,1450E+01 4.2000E-20
2.1800E*01 5.5000E-20

2.2450E*01 5.5000E-20
2.4220E*OI 7.3000E-20
2.5320E*01 9*2000E-20
Z.7530E*01 l*08001i-19
2.9750E*01 1*1600E-19

2i4000E-19
2.2000E-19
S.0000E-20

0J[271 s 52H LEVEL 13 ! ENERGY LOSS = 12.s0000
, THPESHHOLO = 12.511 0 MU = 2a Exe.

304180E*01 1.2100E-19
4.6300E*01 1.21OOE-19
1.0000E*02 1.1500E-19
2.0000E*02 1OOOOOE-19

1.2500E+01 o*
1.3000E*01 4.0000E-19
1.3500E*01 4.0000E-19
1.4000E*01 1.6000E-19
2,0000E+01 o,

0J(33J! 13 4 LEVEL 26 t ENERGY LOSS = 24.60000
, THRESHHOLD ● 24.;:9 ~ Mu = 4 HE*

i?.4600E*Ol
3.0000E*O1 701OOOE-2O
3.4000E*01 1021OOE-19

0J(2a) * 1144 LEVEL 12 ? ENERGY LOSS ● 13.30000
, THRESHHOLO = 13.306 0 Mw = 44 C02*

1.3300E*01
1,4500E+01 &OOOOE-02
1.5000E+01 1.0400E-01
1.6000E*01 1.8800E-01
l.aoooE*ol 3.5900E-01
2.0000E*O1 S.3200E-01
3.0000E*O1 1.6300E+O0
4.0000E*O1 2.2800E*O0
5.0000E*O1 2.7900E*O0
7.0000E*O1 3.4300E*O0
1.0000E*02 3.7900E*00

4.0000Eoo1
4.SOOOE*O1
5.0000E*O1
6.0000E*O1
7.0000E*O1
8.0000E*O1
9.0000E*O1
1.0000E*02

1.7800E-19
2.1200E-19
2.4200E-19
2.8900E-19
3.1300E-19
3.3200E-19
3,4400E-19
3.51 OOE-19

.

1.5000E*02
2.000uE*02

3.4600E-19
3.2400E-19
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HOHENTUl! TRANSFER CROSS SECTIONS FLX? H2*HE*N2. AND C02

52 2 HZ .SIBSON (UNIV. AUSTR. J ROT AND VIB
O.ooml .0010 .002 (1 .0030 .0050 .0070 .008S

.0300
.Aloo

.0400 .0 Scto .0700 .1OUO .1s00 . 20D0 . 2s00
.4000 .s000 .7000 1.0000 1.2000 A.3000 1-5000 ,A. 7000

2.2000 2.5000 2.8000 3.0000 3.3000 3.6000 *.0000 4.5000
7.0000 8.0000 LO.0000 12.0000 LS.00011 17.0000 20.0000 25.0000

75.0000200.0000
6.II 6.5 6.6 6.8 6.8 7.0 7..1 7.3
8.S 8.96 9.28 9.8S AO.5 11.35 12.0 a 2.5.
13.9 i4.7 16.3 17.38 17.8 18.0
17.8 17.45

18.2S
17.1 16.7

18.25
16.0 15.3 lQ.5

li. Q
J3.6

10.7 9. A 8.3 7.6 6.8 6.0 5.
. .

.0150 .0200

.3000 .3500
A-9000 2.JOOO
5.0000 6.0000

30.0000 50.0000

7.65 8.0

.15.6 13.45

18-1 17.9
12.8 12.0

4. 3.
L. A.1

52 Q HE PWLPS (N AT. BUR. STD.) VIB ExCIT. ANO IONIZATION
0.0000 .Ooio .D020 .0030 .00s0 .0070

.0300 .0400
.008S .nLoo .0150

.0500 .0700 .1000
.0200

.1s00 .2000 .2500 .3000 .3500
.6000 .5000 .7000 1.0000 1.2000 ka.3ooo .1. 5000 ,1.7000 1.9000 2.1000

2.2000 2.5oOO 2.8oOO 3.0000 3.3000 3.6000 Q.000o k 5DO0
7.0000

5.0000 6.0000
8.0000 10.0000 12.0000 15.0000 17.0000 20.0000 25.0000 30.0000 50.0000

, 7S.0000200.0000
4.9600 6.9800 5.0200 5.0700 S.1200 5.1500 5.1800 5.2100
S.4600

5.2800 5.3500
5.5400 5.6200 5.7400 5.8600 6.0400

6.4900
6.1600

6. S900
6.2700

6.7300
6.3S00

6.8s00
6.4200

6.9100 6.9200 6.9600 6.9700
6.9800

6.9800 6.9800
6.9600 6.9200 6.8900 6.8200 6.7300 6.6000 6.4900

5.5300
6.2600 6. D1OO

5.2400 Q.4SO0 4.0200 3.5800 3.3500 3.0s00 2.J1OO
1.4000

2.4S00
1.1500

2.8600

5228 C02 PHELPS (NA1. WR. STO:)’ VIB ExCIT. ANO IONIZATION
0.0000 .0010 .0020 .0030 .0050 .0070 .0085 .Dloo .0150 .0200

.0300 .0400 .0500 .0700 .1000 .1s00 .2000 .2500 .3000 .3500
.4000 .5000 .7000 1.00D0 1.2000 A.3000 11.5000 .1 .7000 J.9000

2.2000 2.5000
2.1000

2.8000 3.0000 3.3000 3.6000 4.0000 Q. 5000
7.0000

5.0000 6.0000
8.0000 10.0000 12.0000 A5.0000 17.0000 20.0000 25.0000 30.0000 50.0000

i 75.0000200.0000
1.0000 1.3600 k.k900 1.6200 2.8100 2.0000 2.1000 2.1900
3.4000 3.8600

2.5500 2.8500
4.3300 5.A300 6.0000 7 .J200 7.4500 8. 500D 8.8000

9-7/ 01
9.4400

9-940/ 9-970/ @-970/ OLPSOO/ OJ-0101 OU-9SOI IX+Q20! 0:9-820/ 16-3701
28.7600 29.6000 28.0100 2A.6300 i7.1901.l 14.6600 12.6200 11.5200 1A.1OOO 10.3000
10.2000 9.9000 9-5100 LU.A400 li3.JOOtl M.3000, 12.0000.1.1.7000 11.1000 9.3000

7.7000 6.6000

5244 C02 PHELPS (NAT.BUR.STDc) VIE ExCIT. AND IONIZATION
0.0000 .0010 .0020 .0030 .0050 .0070 .008S .0100 .0150

.0300
.0200

.0400 .0500 .0700 .JOOD .1500 .2000 .2500 .3000 .3500
.4000 .5000 .7000 1.0000 .1.2000 d.3ooo ,1.5000 ,1.7000 J.9000 2.2000

2.2000 2.5ooO 2.8000 3.0000 3.3000 3.6000 4.0000 4.5000 5.0000 6.oOOO
7.ooaa 8.000a ~o.aooo i2.oaoo i5.000ki7.aooo 20.0000 25.ocma 30.oaao so.000o

75.0000200.0000

6ao. S40. 380. 325. 247. 200. 185. Am. 145.
102.s

A20.
85. 79. 64. S2. 40. 3d.5 25.

13.
20. 16.5

7.7 .6.3 S.6 5.2 S@1 5.0 5.0
5.4

%1 5.3
6.5 7.6 9.0 ,lA.3 14.2 15.2 I*-8 13-2

10.2
10.3

1008 12.1 13.1 L*.5 1s.2 15.7 16.0 16-0
9.6

13.a
8.a

.
..-—— .—

.
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TABLE B-II

EXCITATION RATES, ELECTRON DRIFT VELOCITIES,

AND CHAIVICTERISTICENERGIES

HANCOCK-JONES COOE MIXING H21HEIN21C02 0/ 0/ O/@Os”10 RUNS

FRACTIONS u21HE/NZlC02

1.0000E-18 1.OiIOOE-18 1.0000E-18 1.0000E*OO

RUN NO. 1 ? 3 4 s 6

EZN VOLT-CM So.* TCIWWNDS (X F-17)
SeOOOOE*OQ 7.5000E600 I.0000E*O1 1.2SOOE*01 1.5000E+01

DRIFT VELOCITY CV/SECs E Mll
8.6659E+oS 1.36f3RE*f16 1.97s8E+06 2.8034E+06 3.68z7E*06

CHARACTERISTIC ENERGY Vf)LT, 0/MU
30S688E-02 4.492?E-(12 6.5612F-02 1.0i?92E-01 1074O8E-OI

POdER=IE=Q X k x E/N x N AT 1 4TM. WATTS/ELECTC70N$ L14S
108510E-10 4.3855E-10 8.4405F-10 104970E-oQ 204881E-09

POUER buS. BY INELASTIC COL~. WATTS/ELECTRON STP. RHS
3.O665E-10 5.L126E-10 9.5195E-10 1.S204E-09 2.3989E-09

70TAL COLLO RATE / ELECTRON / MOL* UNITS 10E16 MOL$SUMA
8.32z5E*06 1.+zR8E*07 2.2S55E*07 3.2074E*07 4.4073E*07

ON OIFF cONST X MOL/CCQ UNITS loElf) MOL

la5038E*@4 2.098RE*04 3.592~E*04 7.261OE*O4 1.6361E+05
NUN MOBILITY X POL/CCO UNITS 10EI6 MoL

107332E*o6 1.8z50E*06 1.975tIE+06 2*2627E*06 2.58f35E*06

1.7!500E*01

S.1872E+06

2.7908E-01

3.B780E-09

3.7131E-09

6.0543E*07

3.4396E”OS

2.9641E*06

COLL PATE EACH LEVEL FOR Q(J)S UNITS 10E16 MOL, Jm 33

LEVEL RUN NO. 1 2 3 4 5 6

1

2

3

4

5

6

7

8

9

10

46

1ST KIND
2N0 KIND

5.0774E-13
-704345E-15

7.4305E-13

-9.3021fF-15

1.2194E-12
.le3150E_14

2.21+3E-12

-2.1243E-14

1.1286E-12
-606S11E-15

407324E-12

-601612F-14
9.7996E-12

-8C2426E-14

1ST KINO
2ND KIND

1.5340E-13

‘2.2067E-15

207162E-13
-2.7873E-15

50Z854E-13
-4,0175E-15

2.IS556E-IZ

-1.3444E-14

5.7533E-12
-2e7032E-14

1ST KINO
~NO RIND

8.1459E*06

-9~5584E*04

1.3408E*07

‘1.0455F’05

I,9709E+07

‘1.1556E*05

2.5501E+t)7

-],2z56E*05

3.o71oE+O7
-1.z94nE*05

3.6793E~07

-103518E*(J5

1ST KINO
2ND KIND

2.5507E*05
-1 ●8f+15E*03

8.2512E+05
-2eli!51F”n3

2.1139E+06
-2.4752E*03

4.0292E~06
-207665E*03

609651E*06
-3.i?oo5E*n3

1.1036E*o7
-3e8278E*03

1ST KIND
2N0 KIND

1.8473E-07
-6.3487E-11

301340E-02
-3,6196F-t16

2.51192E*01

-1 ●6456E-03

1.2568E*03
-5~8356E-02

905990E-14

-609241E-19

1.7297E*04

-6.3382E-01
190544Ebo5

-3s2406F*o0

1ST KIND
2N0 KINO

5.o1o7E-17

-709320E-20

508867F-16
-9,886zF-zo

8.61108E-15

-1 ●7205E-19

508141?E-13
-300966F-16

2m0293E-l?
-903922E-lfl

8.4985E+oS

-3e3329F*01

2.6587E*06
04cI)140E*01

6,6412E+06

-5,0853E*01
102433E*07

-605690E*01
IST KIND
2ND KIND

].8922E*04
-2.3915E*oI

1.6196E*05

-2.7597E*01

6,3721E+Q4

-7.4014E-02

2.6120E*05

-207420E-01

1ST KIND

2ND KINO

800774E-04

-8.2051E-09
3e2939E*o0

-180153E-05
4,4360E602

-7.9161E-04

8.4109E*O3

-1oI435E-O2

].4772F*02

-3*0998F-05

!S7 KINO
2ND KINO

2.1086II-o8
-9.9570E-14

3.S8414F-03
-2*9993F=09

2.lw5weoo
-180148E-06

2.0f196Eo03
-3.1OB6F-O4

1.31Q6E+04
-la5245E-03

IST KIND 3.1327E-08 s.3257E-n3 4.3011E+o0 2.1936E*02 3.1016E*O3 1G9576E.04



.

.

11

12 “

13

1*

15

16

17

1s

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

2ND KIND

1ST KIND
2ND KIND

1S1 KIND
2ND KIND

1s1 KINO
2ND KIND

1S1 KIND
2ND KIND

1S1 KIND
2ND KIND

1ST KIND
2ND KIND

1S1 KIND
2ND KIND

1S1 KIND
2ND KIND

1S1 KIND
2ND KIND

]S1 KIND
2ND KIND

1ST KIND
2ND KIND

1S1 KIND
2ND KIND

1s1 KIND
2ND KIND

1S1 KIND
2ND KIND

1ST KIND
2ND KIND

1S1 KIND
2ND KIND

1ST KIND
2ND KIND

1ST KIND
2ND KIND

1ST KIND
2ND KINO

1ST KIND
2ND KIND

1ST KIND
2ND KIND

1ST KIND
2ND KIND

1ST KIND

2ND KIND

-1.587RE-14

706t365E-18

-6.4653E-23

le6960E-21

-105612E-29

-1.0189F-21

-1 ●9035E-33

2.8449E-22

-1 ●2864E-37

1.0115E-22
-1ooI5RE-41

7.608?F-24
-2.4794E-46

1.2542E-24
-2.9496E-50

3.6145E-08
-8.4269E-38

6.5037E-26

-2*2285E-54

3,3938E-24
-7.0724E-63

0.
-2~9113E-98

o,
-5.1998-127

0.

-108229-11*

0.
-4.4436-156

0.
-1.4889-174

0.
-6.1677-205

0.

-1.3129-226

0.
-.le5590-223

00
-IC9741-251

0.

O*

0.
-102705-246

0.
08

0.’
0.

-3.5304F-1O

5.6659E-16

-9a4572E-23

1.6374F-17

-1 ●5935F-26

1.1367E-17
-801520E-31

4.5752E-18
-2m3893E-35

2.2624E-18
-&8371E-40

3.7022E-19
-1.o072E-44

9.2513E-20
-2a7270E-49

6,1365F-03
-1.1999F-37

1.0512E-20
-8.1426E-54

104691E-14

-100030F-62

1.8571E-36

-4m1528F-98

6.5121E-41
-7.3760-127

3.5358E-24

-2C6026-114

09
-6.2337-156

0.
-201261-174

O*
-8,8077-205

0.
-1.8669-226

0.
-2.2264-223

0.
-2.7234-251

00
0.

00
-1*8143-246

0.
00

09
0.

-1.0319E-07

1.1986E-1*

-lo67@oE-22

2e7480E-15

-9.2084E-25

2.1557E-15
-3-0379E-z9

1.0396E-15
-5.HITOE-34

602150E-16

-1oo399E-38

1.46137E-16

-101229E-43

4.6868E-17

-105267E-48

4.Q365Eboo

-1 .9240E-37

7.9905E-18
-2.4521E-53

3.5288E-09
-1.5517E-62

5~2643E-29
-6.7333E-98

7,0008E-32

-1.1569-126

8.7760E-15
-4.2800-114

4.3695E-36
-9.3779-I56

o.
-3*5207-174

o.
01o46o3-2o4

0.

-2*9529-226

o.
-3c7013-223

0.
-3c971O-251

0.

O*

0.
-3*0077-246

00
0.

0.
0.

-2,9006E-06

9.2974E-14

-3,5548F-22

5.3375E-14

-9.8533E-24

4,4688E-14
-2.54R2E-28

2.3718E-14
-3c8268F-33

1.5998E-14

-5039t33E-30

4.6182E-15

-4c7415E-43

1,7296E-15

-4*5952E-48

2,4957E+02

-301387F-37

307769E-16
-5C1111E-53

6,1568E-06

-202797E-62

1,5734E-24

-1c1z09E-97

1.3631E-26
-108053-126

2.4645E-09
-705341-114

7.1477E-30
-103586-155

1.2826E-15
-6043$1-174

2,6753E-35

-2.7027+04

09
-406306-226

09
-609612-223

0.
-Sm4843-251

09
O*

O*
-505521-246

09
00

00
00

-2.7564F-05

4.263UE-13

-8.7447E-22

3.8501E-13
-4,8453E-23

3.3536E-13
-1 ●072RE-27

1.8864E-13
-1.3696F-32

1.3833E-13
-1068OOE-37

4.5118E-14

-1c2636E”-42

1.8915E-14
-9.9556E-4B

3.4R35E*03
-5.2Q50C-37

408797E-15
-8.6656E-53

9.7324E-04
-3.2506E-62

1.6486E-21

-109?84E-97

4.5267E-23

-2.9107-126

1.0630E-05
-104351-113

907016E-26

-2*0128-155

9,7281E-11

-1*3238-173

3.3957E-3o
-5.7850-204

5.5655E-32

-7.3921-226

1.1569E-16

-1G5331-222

3.9652E-36
-7.5377-251

0.

00

3.321OE-35
-1c174S-245

o.
00

0.
00

-1.2980E-04

1.2827E-12
-Ie9736E-21

1.4553E-12

-104149E-22

1.3026E-12

-208251E-27

7.5895E-13

-302267E-32

509385E-13
-3*6299E-37

200996E-13
-2.4325E-42

905738E-14

-I06743E-47

2.1635E+04
-8*3445E-37

2.7879E-14

-ls22~4E-52

3.5717E-02
-4.2662F-62

2.2552E-19
-3.0840E-97

1.3196E-20
-404769-126

3.7795E-03

-2.5754-113

7.6407E.23
-2.9046-155

2.5213E-07
-2.5961-173

1.2522E-26
-1.2053-203

4.4057E-28

-1.1137-225

1,6679E-12

-3s2621-222

8.5362E-30 “
-9.8481-251

9.8797E-35

(1.

5.9155E-31
-2.3919-245s

o*
09

0.
0.

47



RUN NO. 7 8 9 10

E/N VOLT-CM S9.O TOWNSENOS (x E-17)
2.0000E+O1 3.0000E*O1 7.0000E+O1 1.0000E*02

DRIFT vELOCITY CMISECV E Mu
6.5379E*06 9.6986E+06 1.2894E+07 1.3588E*07

CHARACTERISTIC ENERGY VOLT* D/MU
4.0610E-0~ 7.9779E-ol 1.Q451E*00 2.7803E+O0

POWER=IE@ X W X E/N X N AT 1 ATM. WATTS/ELECTRON~ LHS
5.5860E-09 1.2430E-08 3.9558E-08 5.8046E-08

POWER ABS. FIY INELASTIC COLLO UATTS/ELECTRON STP9 RHS
5.3428E-09 1.0490E-08 3.0137E-08 5.1909E-08

TOTAL COLL. RATE / ELECTRON / MOL~ UNITS 10E16 MOLQSUMA
7.8411E+07 1.2606E+08 2.3550E*08 2.6241E*08

ON DIFF CONSTX MOL/CC, UNITS 10E16 MI)L
6.0874E*05 1.1696E+06 9.2579E*05 7.2002E*05

MUN MOBILITY h MOL/CCS UNITS IoE16 MOL
3.2690E*06 3.232QE+06 1.B420E*06 1.3588E*06

COLL RATE EACH LEVEL FOR Q(J)9 UNITS 10EI6 MOL9 J= 33

LEVEL RUN NO. 7 8 9 10

1

z

3

4

5

6

7

8

9

10

11

12

13

14

15

48

1ST KIND 1.7565E-11 4.4961F-11 1.O634E-10 1.2807E-10
2N0 KINO -104482E-13 -3.6297E-13 -8.4202E-13 -1.0083E-12

1sT KINO 1.0536E-11 2.7407E-11 5.9321E-11 6.4262E-11

2N0 KIND -4.7795E-14 -101988E-13 -205097E-13 -2c6890E-13

IST KINO
2N0 KINO

4.1199E*07
-1.4015E*05

4,9384E+07

-195499E*05

7.6341E+07
-2.3985E+05

8,4807E~07
-2,6297E*OS

6.3808E+07

-104Q25E*o4

7.0081E+07

-1.5986E*04
1ST KIND
2N0 KIND

1.6049E*07
-4.6743E*03

3.0603E+07
-7,6969E*03

3.7034E+05
-9.9444E*O0

3.1475E*06
-601436F*01

105217E+o7

-290295E*02

1c6B01E+07

-290790F*02
1ST KIND
2N0 KINO

IST KIND
2N0 KIND

6.7576E-12

-20015QF-17

1.6197E-11
-508251E-17

2.7211E-11

-8.2622E-17
2.5318E-11

-702361E-17

2.0041E*07
-803082E*01

3.7528E+07
-1oI921F*o2

5.253NE*07

-104942E+O2

5,4599E*07

-105314E*o2
1ST KIND
2ND KIND

1.3769Ei07
-8.I087E*o0

1sT KIND
2N0 KIND

7.0045E*05
-6s8461F-01

3.6297F*06

-Z,975BE*O0

1.5027E+07

-8*0963E+O0

1ST KIND
2ND KIND

4.8279E*06

-495884E-03

4.8441E*05

-2,8284E-02

3.09Q2E*06
-9.3756E-02

3.5568E*06
-9e3309E-02

1ST KIND
2ND KINO

7.15B4E*04

-3m7887E-04
7.1739E*05

-2.1636E-03

6.6040E+06

-ike4678E-03
5.2925E+06

-603150E-03

1ST KIND
2N0 KINO

2.7925E-12

-307094E-21

9.4130E-12
-1co132F-?O

3.0589E-11
-2~4934E-20

3.8408E-11

-2.8749E-20 I

1ST KINO
2N0 KINO

3.!5570E-12
-298735E-22

1.2674E-11
-7.0773F-22

1.9964E-11
-7.8032E-22

1.6592E-11
-5.98R4E-22 I

1s1 KINO

2ND KIND
3.2429E-12

-5.3492E-27
1.2080E-11

-Io1544E-26

1.9585E-11

-1oI195E-26

1.6842E-11

-8.S553E-27 .

.

1ST KIND
2ND KINO

1.9361E-12
-5.6594E-32

7.5279E-12

-]c0535F-31
1.2759E-11

-9.0562E-32
1.0878E-11

-6c6193E-32

1ST KINO
2N0 KINO

1.5908E-12
-6.0161E-37

6.9798E-12

-IO0177F-36
1.3644E-11

-8.1253E-37
1.1987E-11

-508645E-37



16 1ST KIND 5.9295E-13 2.8696E-12 5.7R74E-12 5,1235E-12
2ND KIND -3*6966E-42 -5*2854F-42 -3.6135E-42 -2*5271E-42

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

1ST KIND
2ND KIND

208793E-13

-2*3237E-47

1.S992E-12
-2.8364E-47

3.8037E-12

-1*6983E-67

3.3973E-12
-101468E-47

.

1ST KIND
2ND KIND

7.7707E*06
-le1714E-36

7.3042E*05
-1.6460E-36

4.3550E+06

-102096E-36

4.9811E+06
:8.6277E-37.

1sT KIND
2ND KIND

9.1665E-14
-le5017E-52

6.1292E-13
-1.4720F-52

1*6520E-12
-7.2443E-53

1.529BE-12
-406806E-53

1ST KIND
2ND KIND

5.0854E-01

-501026E-62
1.0187E*02

-5*597SF-62

1.5301E*04

-103882E-61

3.4766E*04

-1*8060E-61

1ST KIND
2ND KIND.

8.2804E-18
-4.378sE-97

8.4721E-15
-6*3629E-97

2.263SE-12
-590784E-97

4.6487E-12

-3c7465E-97

1ST KIND
2ND KIN()

802766E-19

-602664-126
2.3523E-15

-9.3628-126
2.02~8E-12

-9.0411-126
5,7257E-12

-708276-126

1ST KIND

2ND KIND

2.7F!23~-01

-4*0578-113

1.1737E*03

-7.5284-113

1.6916E+06
-R.0995-113

5.244BE*06

-6c4B09-113

1ST KIND
2ND KIND

1ST KIND

2ND KIND

104764E-16

-6*0579-155

7.5745E*O0

-1.00a9-172

9.5015F-19
-6.0774-203

704944E-13

-7.9609-155
3.093SE-12

-800692-155
1.0113E-20

-3.9357-155

8.0046E-05

-404290-173

5.2040E-26
-2.1953-203

3.0805E*05

-293163-172

2.1878E+06
-3*2308-172

1ST KIND
2ND KIND

907056E-14

-1*3450-202
802877E!-13

-la4732-202

1S1 KIND
2ND KIND

3.1653E-25

-1*5267-225

1.7240E-19

-2*2214-225

3,4720E-14

-292988-225
3.060RE-13

-2.0139-225

1S1 KIND
2ND KIND

109015E-09

-5.9869-222
3.3252E-03

-] .6438-221

4.3796E603

-608R61-221
7.4932E*04

-1.2509-220

1ST KIND
2ND KIND

IST KIND

2N0 KIND

1sT KIND
2ND KIND

1ST KIND

1.2611E-26
-1*1980-250

3.730BE-31

00

7.C4019E-28

-4~2363-245

2.2058E-39

3.4108E-2O

-1.3720-250

9,5684E-24

o*

1.8532E-21

-1oO776-244

3.6757E-14

-103747-25o

4.5432E-13

-109707-25o

2.3050E-16

00

705557E-15

O*

3.0624E-15
-3~7990-244

5.3145E-14
-6.4700-244

1.2341E-28 1.5890E-18 1.7533E-1,6

2ND KIND o* 00 0. O*

1sT KIND
2ND KIND

0.
00

401264E-37

0.
1.8309E-22
09

2.3525E-19

00
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14ANCOCK-JO~ES CODE MIXING H21HE/N2/c02

FRACTIONS h2/HE/N21c02

5*ooooE-y9 5.0000E-01 5.0000E-19

RUN NO. 1 2 3

E/N VOLT-CM SQO* TOWNSENDS (X E-17)
5,0000E+;0 7.5(100E+00 1000OOE+ol

ORIFT VELO~ITY CM/SECO E M(J
305746E*~6 4.7071E*06 S.5597E*06

cHARACTER1~TIC ENERGY VOLTO O/MU
8.6158E-;2 1.3769E-01 202970E-01

0/501 0!50v 10 RUNS

5.0000E-01

4 5

1.2500E*01 1.5000E*01

6.2708E+06 6.7203E*06

3.6624E-01 4.8805E-01

.

6

1,7500E*01

7.0448E~06

6,3335E.01

5.2667E-09

4,9018E-09

6.1382E*07

1.4397E*06

4.0256E~06

5 6

.

POWiR=IE=O”X W X“E/N i N AT 1 ATM.-”WATTSlELECTRONV LHS
7.6354E-70 1oSO82E-O9 2.3751E-oQ 3.3486E-09 4.3064E-09

POWER ABS.-8Y INELASTIC COLL. WATTS/ELECTRON STP~ RHS
8.1102E-10 1,5025E-09 2.3701E-09 3.1928E-09 4.0426E-09

TOTAL CoLL, RATE ! ELEcTRON / MoLc UNITS 10EI6 MOL,SUMA
108590E*07 208971E+07 3.8963E*07 4.6818E+07 5c4193E*07

ON DIFF CONST X MOL/CC. UNITS 10E16 MOL
601772E*65 7.5970E*05 9.9597E*05 1.2223E*06 1.3742E*06

MUN M081LITY X MOL/CC~ UNITS 10E16 MOL
7Q1492E+~6 6.2762E*Q6 5Q5S97E*06 5.0166E+06 404802E*06

COLL RATE kACH LEVEL FOR Q(J)9 UNITS 1QE16 MOL* J= 33

LEVEL RUN NO. 1 2 3 4

1

2

3

4

5

6

7

8

9

10

11

12

1ST ~INo
2N0 RIND

9,0865E-13
-809529E-15

1.9914E-12
-1.7819E-14

407047E-12
-309877E-14

8,9868E-12
-7c4350E-14

1.433RE-11
-1.1714E-13

1,9664E-11
-I05949E-13

1ST KIND
2N0 ~IND

4,2840E-13
-207600E-15

IO071?E-12
-506740E-15

2.7253E-12
-1.3023E-14

5.3690E-12
-204537E-14

8.6784E-12
-308781E-14

1.1965E-11
-5c2794E-14

IST RINO
2N0 EINO

1.5648E+07
-606351E*04

2.0899E*07
-7,2241E+04

2.3580E*07
-7.4071E*04

2.4238E*07
-7*3300E+04

2.4417E*07
-7.3157E+Q4

2.4967E+07
-7c4755E*04

lsT iINO
2N0 RINO

2.2202E+06
-1.5072E+03

4.7684E+06
-107943E+03

7.4715E*06
-201100E*03

9.7731E+06
-2.4723E+03

1.2136E*07
-2,947SE+03

1.4481E*07
-304850E003

1ST kINO
2N0 ZINO

306208E005

-8,9261E+O0

8.6646E*05

-108653E~01
2,4781E-02

-30404BE-Q6

1.3805E*02

-802641E-03

9,9173E.03

-3.8379E-0]
9.3113E*04

-207567E*O0

1ST RIND
2ND ~INO

2.8747E-15
-809584E-20

4.0485E-14
-3m5847E-19

4,6873E-13
-207203E-18

1.8103E-12
-806338E-18

3,9924E-12
-1Q6916E-17

6.3620E-12
-2.4901E-17

1,6532E*07
-5.5987E*01

IST ~INO
2N0 RIND

7.8995E+05
-291085E*01

3.3754E*06
-209015E*01

7,9262E+06
-3.9196E*01

102512E*O7
-408270E*01

1.9444E*07
-6*1600E*01

lsT RINO
2N0 ~INO

6.0113E*O0
-2,6004E-05

2c1901E+03
-4,0044E-03.

4,5982E*04
-5,8609E-02

2.2912E*05
-204485E-01

6,1927E*05
-5.9244E-Q1

1,18+8E*06
-1.0427E+O0

1ST ~IND
2N0 ~INO

2,8339E-03
-3*,2270E-09

1.6057E*01
-5*o038E-06

102031E*03
-1.9481E-04

102014E*o4
-1.3072E-03

5,0143E*04
-4.1344E-03

I,2886E*05
-805975E-03

1ST FINO

2N0 ~INO

4.2102E-O3

-400843E-10

203849E+01

-5~0527E-07

1.7857E+03 1.7817E*04 7.4313E*04 1.9091E*05

-1.7648E-05 -1c]106E-O4 -3.3622E-04 -6*7591E-04

.]ST ~INO
2ND ~INO

2.7805E-15
-102453E-22

602066E-14
-3.2362E-22

4.1320E-13
-8.8966E-22

102o79E-12
-108441E-21

2.3884E-12
-3c0771E-21

3.7127E-12
-403357E-21

IST EINO
2ND ~!NO

20468?E-17
-4a4799E-26

1.3356E-14
-4m7538E-24

2.8279E-13
-4.5909E-23

1.2657E-12
-1*3465E-22

2.9668E-12
-2~4209E-22

4.8628E-12
-3*3245E-22

.
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15T EIND
2ND RIND

1ST FIND
2ND kIND

1ST KIND
2ND ~IND

1s7 RIND
2ND RIND

1ST ~INO
2ND ~IND

lsT RIND
2ND ~ IND

IST iiIND
2ND RIND

1ST ~INo
2ND RIND

1ST iiIND
2ND RIND

1s7 ~IND
2ND ~ IND

1ST ~IND
2ND ~IND

1ST iiINl)
2ND ~IND

1ST EIND
2ND EIND

lsT i71N0
2ND iiIND

lsT iiINO
2ND EINII

1ST EIND
2ND ~IND

IST RIND
2ND ZIND

1ST RIND
2ND RIND

1.5954E-17
-2,9080E-30

508069E-18
-1oO4O1E-34

2.6277E-18
-3a5675E-39

lco429E-14
-1*6036E-28

500039E-15
-3*0908E-33

2.4034E-13
-1.1263E-27

103o52E-13
-1 .5865E-32

101255E-12
-2m7956E-27

6.4952E-13
-3c3166E-32

SO0321E-13
-3*7907E-37

2.7138E-12
-4.5403E-27

1.6226E-12
-4a8226E-32

1,3457E-12
-5c1049E-37

5.0485E-13

‘301124E-42

2.51715E-13
-1.8807E-47

7.875:~E*04
-8.9367E-37

8.3165E-14
-1,0939E-52

3.8643E+O0
‘3.5027E-62

2.2183E-16
-3c3667E-97

3.9771E-17
-4.7011-126

1.7080E*01
-302208-113

1.521RF-18
-2.8418-155

6.2390E-02

-3.5845-173

7.8619E-21

-1-8022-203

1,4808E-21
-101391-225

2.S385E-05
-4.9219-222

2.7286E-22
-8~099S-2Sl

4.5402E-12
-508331E-27

2.7696E-12
-5,7567E-32

2.4245E-12
-5,8176E-37

9c4981E-13
‘3.2732E-42

5.0374E-13
-1.8454E-47

1.9702E*05
-9~54s6E-37

107994E-13
-9.8472E-53

2.8134E*01
-303496E-62

2.5766E-15
‘306333E-97

606634E-16
-501495-126

3.3136E*02
=3c8457-113

4,43?3E-17

-301583-155

3.2292E*o0
-4.6659-173

500994E-19
-295444-203

102199E-19
-1.2273-225

4.0365E-03
-609561-222

4.3878E-20
-8.0109-251

13

14

15

16

17

18

19

20

21

.22

23

24

25

26

27

28

29

30

31

32

33
.

.

300019E-15
‘504125E-38

9.1658E-14
-2Q0777E-37

3.6067E-19
-506766E-44

803040E-20

-1c3608E-48

4,8532E-03
‘104826E-37

f3,3674E-21
-2.5738E-53

6.9014E-14
‘102224E-62

0.
-501648E-98

7.2020E-16
‘5*6774E-43

2c3657E-16
-6#3729E-48

2.726RE*01
-3.0495E-37

403027E-17
-6.8395E-53

6,1059E-O7
-202335E-62

2.7671E-25
-1c0975E-97

1.4428E-27
-1~7305-126

2.8216E-14

‘106776E-42

101365E-I4

-1.3377E-47

2.0019E+03
-5*4742E-37

2.8037E-15
-100536E-52

2.1452E-03
-3.1873E-62

1.3968E-20

-2-0209E-97

6.0483E-22
-2.9073-126

1.64141E-04
-1.4938-113

1.7581E-13

‘2*5952E-42

800445E-14
-1*7434E-47

1*9436E+04
-7*5528E-37

2c3734E-14
-1.1478E-52

2.0894E-01
-305313E-62

504017E-18
-208191E-97

5.6389E-19
-309318-126

1.9965E-01
-2.3835-113

9c7714E-21

-204060-155

1,5886E-04
-2.4016-173

1.1176E-23
-101077-2O3

00
-9*8062-226

O*
-2*9994-222

00
-8.9838-127

10354OE-10
-7*2077-114

0.
-3c2439-114

0,
-7,2697-156

0,
-l~2*98w155

o*
-600163-174

09
-2*5014-204

o*
-4.5184-226

0.
-683740-223

O*
-4c9219-2S1

2,9548E-24
-1.8794-155

‘ o.
-103546-173

0.
-5,8217-204

0.
-7.4948-226

0,
‘206509-174

09

‘100982-204

00
‘2,2966-226

00
-297761-223

00
-3*0226-251

0.
-1s5337-222

0.
-6.8099-251

0.
-7.7816-251

06
0.

0.
0,

0.
0.

0’.
0,

3c2125E-23
O*

O*
00

lsT RIND
2ND KINO

lsT iiIND
2ND EIND

1s7 i71ND
2ND i?IND

0.
-202621-246

00
00

00
0.

0,
‘1Q1890-245

o.
0.

0.
0.

0.
-2,2044-24S

00
o*

00
0.

1.3228E-23
-394572-24S

0.
0,

00
Ob

2,4958E-21
-4.7186-245

09
-!3*1506-246

0.
0.

00
00
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RUN No. 7 8 9 10

E/N VOLT-Cti SQ.O TOMNSENDS [X E-17)
2.0000E+;l 300000E.01 7.0000E+o1 100000E*02

oRIFT VELO;ITY CM/SECQ E MU
703403E+~6 8.5089E+06 1.2583E~07 1.5R72E+07

CHARACTERISTIC ENERGY vOLT* D/MU
7.6733E-Iil 101994E+OO 2.6891E+O0 305920E+00

POWER=IE=Q X W X E/N X N AT 1 ATM. wATTS/ELECTRoNO LHs
6,2716E-~9 1.0905E-08 3.7629E-08 6.7806E-08

POWER ARSO BY INELASTIC COLLO WATTS/ELECTRON STPS RHS
5.7598E-i9 9.4060E-09 3.4322E-06 6.5673E-08

70TAL COLLI RATE / ELECTRON f MoLo UNITS 10E16 MOLtSUMA
608213E*07 9.3221E*07 102885E*O8 103216E*O8

DN DIFF cONST X MOL/CCS UNITS 10E16 MoL
1.4499E*~6 1,3535E+06 1,2189E*06 1,2694E*06

MUN MOBILITY X MOL/CC, UNITS 10E16 MOL
3.6702E*;6 2.8363E*06 1c7976E*06 1.5872E+06

COLL RATE FACH LEVEL FOR Q(J)J UNITS 10E16 MoLt J. 33

LEvEL RUN NO. 7 8 9 10

1

2

3

4

s

6

7

8

9

10

11

12

13

14

15

lsT ~IND
2ND ~IND

1ST EIND
2N0 RIND

IST RIND
2N0 iiIND

IST iiINp
2N0 RINO

1ST RIND
2ND ~IND

1ST ~INO
2ND ~INO

1ST FIND
2NI) ~INO

lsT iIND
2ND RIND

1ST RIND
2N0 EINO

lsT RIND
2ND ~IND

1ST RIND
2ND RIND

lsT RIND
2N0 RIND

1ST RIND
2ND RIND

1ST RINO
2N0 RIND

1ST EIND
2ND ZINO

2,4381E-11 3,8942E-11
-109685E-13 -301094E-13

1.485~E-11 203140E-11
-6c5010E-14 -9c9333E-14

2e5769E+07 301287E*07
-7a7851E*04 -906619E*04

1.6724E*07 2,4562E*07
-4.0235E+t)3 w5.8593E+03

1.5621E*06 4,5739E+06
-2*9944E*01 -609986E+ol

804177E-12 1.2705E-11
-3c1190E-17 -4m2022E-17

2.1445E*07 2e4952E*07

-6e5393E*01 -7m2109E*01

1.8388E+06 4.4318E*06

-1,5111E+o0 -2.9930E+o0

2,4485E+05 8.5736E*05
-lm3827E-02 -302416E-02

3.6276E~05 10272oE*O6
-1 .0592E-03 -2e3319E-03

5.0093E-12 9c8701E-12
-5.4763E-21 -9.0970E-21

6.4917E-12 9.5368E-12
-3a9239E-22 -4,5001E-22

6.1443E-12 903391E-12
-6.595RE-27 -609620E-27

3.8005E-12 509132E-12
-6c2079E-32 -509673E-32

304612E-12 5.9312E-12
-6*0895E-37 -5*5462E-37

6.3934E-11

-5c0240E-13

3.0779E-11
-1.2855E-13

4.1279E*07
L1.2784E*05

3.3766E+07
-7m6363E.03

7@6631E+06
-9.3647E*01

1.1098E-11
-3.2492E-17

207150E+07

-7.6272E*01

608946E*06
-3,6453E*O0

106281E+06
-4.1625E-02

2.4241E*06
-2.8029E-03

1.9075E-11
-1.401OE-2O

7.S326E-12

-2e8213E-22

704560E-12
-3.9953E-27

408675E-12
-3,1775E-32

5,3444E-12
-2.8192E-37

6.5530E-11
-501341E-13

2.8452E-11
-1c1802E-13

400440E*07
-lo2466E+05

302602F+07
-7.2884E+03

6,9317E*06
-8*1574E*01

902869E-12
-2.5985E-17

2e6946F*07
-7m5503E+01

6c1928F*06
-3,1262E*O0

1,4876E+06
-3e5420E-02

2.2168E*06
-2e3655E-03

109264E-11
-1,3492E-20

5.7616E-12
-2.0404E-22

508738E-12
-20898SE-27

30795t3E-12
-2e2247E-32

402396F-12
-109598E-37

.

.

.

.
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16 IsT EINO
2ND EIND

17 1S1 RIND
2ND ~ IND

18 1s7 RIND
2ND ~ IND

19 IST ?IND
2ND EIND

20 1ST ZIND
2ND EIND

21 1ST ZINO
2ND kIND

22 1ST RIND
2ND EIND

23 lsT ~IND
2ND RIND

24 lsT RIND
2ND RINO

25 1ST iiIND
2ND EIND.

26 lsT RIND
2ND EIND

27 1ST RIND
2ND iiIND

28 1s7 EIND
2ND EIND

29 1s7 RIND
2ND EINO

30 IST EIND
2ND EIND

31 1ST EINO
2ND EIND

32 lsT ZIND
2ND klND

33 IST RIND

2ND RIND

1.3914E-12
-302401E-42

7.7120E-13
-107456E-47

3.6620E*05
-9~64f12E-37

2.9061E-13
-8.7686E-53

1.155?E*02
-3w2693E-62

1039o7E-14
-307117E-97

4.7140E-15
-5.3588-126

2.6306E*03
-4024711-113

407173E-16
-3.3761-155

5.2499E+01
-5.5647-173

9.8728E-18
-3.2345-203

2.7335E-18
-102697-225

1.2537E-01
-8.9310-222

103332E-18
-7.7684-251

1.9684E-21
08

8,1025E-2O
-!388905-245

5.8490E-08

09

0.
0.

2.4773E-12
-206516E-42

105131E-12
-103116E-47

102265E*O6
‘803681E-37

603232E-13
-5,8912E-53

2.0373E*03
-4*3934E-62

3.2402E-13
-3*3460E-97

109913E-13
‘502324-126

104482E*O5
-405931-113

4.8411E-14
-3.7954-155

1.421oE*O4
-803060-173

4.0563E-15
-5~2229-203

1.4028E-15
-102678-225

1.5477E*02
-108111-221

1.3326E-15
-6,9187-251

7.6829E-18
0.

1oO748E-I6
-1*0844-264

S07996E-02

0.

1.1896E-05
0.

2.2599E-12
-102191E-42

1.5186E-12
-5.5662E-48

2,2809E+06
-4, 1287E-37

6.6893E-13
-2.2424E-53

2C0052E+04
-900014E-62

2.6269E-12
-1D7725E-97

3.5313E-12
-307886-126

3.2675E*06
-2,9910-113

2.2350E-12
-3*9393-155

204211E,06

-1.7957-172

906619E-13
-7.2128-203

3,5011E-13
-9.5630-226

1.8659E+05
-7.6780-221

6,8772E-13
-1.2362-25o

3,5682E-14
o,

1,3071E-13
-3*8139-244

2.2270E*03
0.

401515E*01
o.

I08063E-12
-803211E-43

102122E-12
-307181E-48

200851E*06
-2s8604E-37

5.4828F-13
-104697E-53

2.721OE*O4
-13*8078E-62

302078E-12
-1c2588E-97

5.4184E-12
-3,1837-126

5.1257E*06
-2-2424-113

4.3314E-12
-3.6606-155

7.2512E*06
-2c4016-172

208090E-12
-7-4285-203

9,7871E-13
-7.8178-226

906287E*05
-102209-22O

2.5184E-12
-2*0156-250

2,6065E-13
o*

6.5809E-13
-5.6712-244

202864Ee04
09

le2792E+03
0,

53



HANCOCK-J@iES cOOE MIXING

FRACTIONS ti21HEIN21c02
3.3333E-i9 606667E-01

H2/HE/N2/co2 0/67/ 0/330 10 RUNS

3.3333E-01

4 5

1.2500E+01 1,5000E*01

5.5906E+06 5,8676E*06

501077E-01 6.7638E-01

303333E-19

3

.

RUN NO. 1 2 6
.

E/N VOLT-CM SQ.* ToWNSENDS (x E-17)
5,0000E*i)0 7.5noOE*O0 1000OOE+O1

DRIFT VELO;ITY CM/SECO E MU
3.R339E*A6 4.7346E*06 5.?I139E*06

CHARACTERISTIC ENERGY VOLT! D/MU
1.1866E-nl 2.0664E-01 . 3.5264E-01

1,7500E+01

6.1278E*06

8.3364E-01

4,5812E-09

4,2368E-09

4.8356E*07

1,4338E*06

30SO16E+06

POWER=IE=Q” X W x E/N x N AT 1 ATMo wATTs/ELEcTRoN* LHs
8,18~2E-iO 10517oE-o9 20?231E-09 2.9R54E-09 3.7600E=09

POWER AflSo RY INELASTIC COLL. wATTS/ELECTRON STP~ RHS
8.4496E-~0 1.492RE-09 2.1947E-09 2.8279E-09 3.S043E-09

TOTAL COLLI RATE / ELECTRON / MOL9 IJNITS 10E16 MOLOSUMA
lo7312E+07 2.5249E+07 3.1964E*07 3.7283E+07 4.2693E*07

ON DIFF CONST X MOL/CCt UNITS 10E16 MoL
907869E*;5 1.1552E+06 1,3388E*06 1,4331E*06 1,4518E*06

MUN MORILIYY X MOL/CCO uNITS 10E16 MOL
7.6678E*;6 603128E*06 S02039E*06 4.4724E*06 309117E*06

COLL RATE FACH LEVEL FoR o(J)o UNITS 10E16 MOLO J. 33

LEvEL RUN NO. 1 2 3 4 5 6

1

2

3

4

5.

6

7

8

9——

10

11

12

13

1S7 ;INO 9.8579E-13 ?.5753E-12 6.0028E-12 1.0095E-11 1.4211E-11 107974E-11
;ND :IND

1ST EI)4D
2No RIND

1ST ~INO
2ND EINO

lsT iiIND
2N0 EIND

lsT FINO
2N0 ~INO

1ST ~INO
2ND EINO

1ST RINO
2ND ~IND

1ST kINO
2N0 EIND

1ST EINo
2ND ~INO

1ST KINO

2ND FINO

lsT kIND
2ND ZINO

1ST ~INO
2ND EIND

IST ZINO
2ND FIND

-9.0781E-15 -4;9705E-14

3.5825E-12
-I,6403E-14

1.6419E*07
-4.904!5E+04

-8*2407E-14 -1.1s1oE-13 -1.4480E-13

5.0826E-13
-2.8541E-15

1.4705E-12
-7c1663E-15

1.5839E*07
-4e9743E*04

601150E-12
-2.7288E-14

806S11E-12
-308071)E-14

100931E-11
-4.7663E-14

1.6451E+07
-4,8797E*04

1.6806E*07
-S.0334E*04

10767oE+o7
-5.3462E*04

1.3214E*07
-4.7586E*04

6.7080E*06
-106581E+03

502116E*04
-1,5680E*O0

1.IISIE-12
-5.4977E-18

804164E+06

-2-0161E*03

1.0214E*07
-2.4419E*03

1.20s4E*07
-2.8891E+03

2,65&E*06
-1.1437E+03

4.7567E+06

-1 03677E*03

1.9774E*03

-806415E-02

105821E-13
-1 ●0405E-18

2,6836E+05
-604239E*O0

700939E+oS
-104530E*01

1.3250E*06
‘2.4212E*01

108575E+00

-106489E-04

6.2078E-12
-202581E-17

7.4534E-15
-1.0003E-19

2.8076E-12
-I01899E-17

4.6520E-12
-1.8001E-17

8.671oE+o6
-3.2977E+01

1.3639E*OS
-1 ,4941E-01

6C7346E+03

-7.4953E-04

9.9874E*03

-6,4091E-05

7.7670E-13
-102247E-21

7.6408E-13
-8.7593E-23

6.7420E-13
-108723E-27

1016ooE+O7
-3.B505E+01

1.3660E’07
-4.2367E*01

104991E*o7
-4.4914E*01

10488oE+O6
-1.7S32E*01

4.6875E*06
-2.5023E*01

10326OE*O4
-1*9093E-02

2.3669E*02
-4c6105E-Os

30S137E*02

-4a3214E-06

4.441SE+OS
-4s2135E-01

9.1866E*05
-7.8694E-01

1.4922E+06

-] c1755E*o0
1.1143E*02

-3c1S64E-04

2.1355E-01
-1c2344E-07

3.8001E*04

-209805E-03
1.0964E+oS

-6.7122E-03
2.2064E*oS

-101203E-02

301723E-01 ●

-1.3944E-o~

506314E+04

-2*4094E-04

1.6244E*05

-S.2190E-04

302698E+o!%

-8.4558E-04

30f34RoE-li
-400723E-21

1.2514E-14
-1 .4876E-22

1.7428E-13
-406806E-22

106943E-12
-2.1716E-21

2.7545E-12
-3.1523E-21

.

3.5482r-12
-2*3703E-22

407688E-12
‘2.7769E-22

S.7491E-16
-408051E-25

8.2604E-14
-107841E-23

608153E-14
-6.9113E-28

2.080sE-12
-107089E-22 .

303252E-12
-401344E-27

40S472E-1~
-4.60RSE-27

4,075QE-16
-2.2733E-29

1,9046E-12
-3.2151E-2?
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

3)

32

33

1ST iiINO
2ND ~INo

1ST FIND
2ND ~ I NO

lsT EINO,
2ND ~IND

lsT FIND
PND RIND

]ST RIND
2ND ~IND

1s7 EIND
2ND ~INO

1ST iiINO
2ND ~IND

1S1 ~INO
2ND EIND

10698IE-16
-S,9875E-34

8.7761E-17
-1 04313E-38

1.6025E-17
-108467E-43

3,5474E-14
-7.7273E-33

203601E-14
-101069E-37

607199E-15
-907565E-43

2.5421E-15
-R04656E-48

3.9638E+02
-303632E-37

5c75$18E-16
-7.0852E-53

2.4071E-04

‘2,1097E-62

IS0791E-21
-1.2372E-97

1092o6E-23
-108072-126

3.8541E-13

-2.2816E-32

2.9447E-13

-2.6488E-37

1.oli?3E-13
-1.8493E-42

4,5724E-14

-1 924R9E-47

100889E*o4
-S.2625E-37

1.3300E-14

-801703E-53

104562E-01

-2.4809E-62

4.3444E-18
-1.9654E-97

1.1379F-i2
-3c4251E-32

904786E-13

-306178E-37

305641E-13
-2c2009E-42

1,7924E-13
-1c3141E-47

509185E*04
-6m2284E-37

509997E-14
-7.4782E-53

4.7080E*o0

-204000E-62

303696E-16
-2.34F38E-97

608265E-17
‘302666-126

2.0374E-12
-600482E-32

1.8018E-12
-4.058UE-37

7.I025E-13
-202521E-42

3.8334E-13
-1 ●2482E-47

1,6550E*05
-6.5432E-37

i.3966E-i3
-6.4696E-53

4,1502E+ol

-2.2619E-62

4.6341E-15
‘2.4972E-97

1.4023E-15
-3.5445-126

208239E-12
-4,2684E-32

?06189E-12
-4~1462E-37

I,0605E-12
-2* 162RE-42

4.4040E-lq
-2*787?E-48

306475E-01
-1 o61O7E-37

6.0603E-19
03.6373E-53

5.2129E-10

‘102688E-62

6.0120E-13
-101416E-47

3.2543E*05
-6*4633E-37

2.3190E-13
-5.5538E-53

108057E+02

‘2.2524E-62

2.5121E-14
-2.49Q6E-97

1.0067E-14
-3.6387-126

-!:7072E-98

lsT ~IND
2ND KINo

1S1 EINO
2No RIND

lsT ~INO
2N0 ~INO

1ST iiINO
2ND ~INO

lsT EINO
2ND ~INO

IST EINO
2N0 ~INO

0s
-9,4472-]27

4.6763E-19
-2.7233-126

1.6785E-01
-1.6353-113

7.6906E-21
-1.6557-155

200334E-06
-807263-114

3~1061E+Ol
-2.2566-113

7,5303E*02
-2.6940-113

1.2424E-16
-2.1808-155

1.2566E*01
‘3.3383-173

2s2712E-18
-1.8496-203

601O64E*O3
-209490-113

O*
-306313-114

00
-7.16S3-156

09
-1.1927-155

0.
-7*6256-174

09

-3*2174-204

O*
‘4*7146-226

3.2960E-18
-1.9641-155

1.4422E-01
-2.5199-173

1.2459E-20
-102706-2o3

0.
-789070-226

0.
-3.4716-222

103535E-15
-203287-155

2.1352E*02
-490393-173

4.7305E-17
-2.3994-203

104589E-17
-806251-226

809688E-01
‘6*7973-222

o.
‘2.9798-174

o.
-106229-173

o*
-7.3875-204

0.
-192349-204

O*
‘2.4540-226

-;:1255-223

6.1828E-19
-8,4297-226

1.6050E-02
-5*0882-222

1.9879E-19
-5*3777-251

00
00

9.0511E-21
-3*4225-245

0.
-6.8245-226

0.
-109950-222

1ST iINO
?No RIND

lsT iINO
zNO ~INO

lsl iiINO
2ND iiINo

IsT ijIND
2ND KINO

iST iiINO
2No kINO

1ST i?INO
2ND ~INO

00
-8*3545-223

9.38$12E-18
-5*1276-251

1.5815E-20
0.

5,991oE-19
-4.4103-245

0.
-2.8811-251 -~:4513-251

0.
-5,4075-251

0,
00

0.
-10478o-245

0.
0.

0,
0,

O*
-5.5440-251

0.
0.

00
0,

-;:4351-24S

0.
0,

-&6049-246
0,

‘2*5436-246

o*
0.

O*
0.

00
0.

00
0.

0.
0.

09
00

00
00

0,
0,

Oc
0.

0.
0.

.

.
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RUN NO. 7 R 9 10

E/N VOLT-c~ SQ,O ToWNSENI)S (X E-17)
200000E+61 300000E+01 700000E+01 1,0000E+02

DRIFT vELO~ITY CM/SEC? E MU
604093E+i)6 7.5708E+06 lo2B14E*07 1.7016E*07

cHARACTERI~TIC ENEPGY VOLT, D/MU
9.7678E-~1 1.5044E*O0 3,2074E*O0 4.2057E*O0

POWER=IE=Q x W x E/N x N .AT 1 ATM. WATTS/ELECTRONs LHS
504761E-69 9.7027E-09 3.8318E-08 7.2692E-08

POWER ABSO By INELBSTIC COLLO WATTS/ELECTRON STP* RHS
500077E-~9 8,6774E-09 3.6316F-08 7.1399E-08

TOTAL COLL~ RATE / ELEcTRON / MOL* UNITS 10E16 MOL,SUMA
5.3871E+n7 7,1582E+07 807041E*07 8.9361E+07

DN DIFF cO@T X MOL/CC, UNITS loE16 MOL
l@4071E+fi6 ~.3440E+06 1.5076E.06 1.7082E+06

MUN MORILI;Y X MOL/CCS UNITS 10E16 MOL
3.2046E*;6 2.5236E+06 1.8305E+06 1.7016E+06

COLL RATE FACH LEVEL FOR f3(J)~ UNITS 10E16 MOL, J. 33

LEvEL RUN NO. 7 R 9 10

1

2

8
3

4

s

6

7

8

9

10

—11

.

12

13

14

15

1ST RIND
PND RINO

1ST EINO
2ND ~IND

IST RIND
2ND FINO

lsT RINII
2ND ’RIND

lsT tixND
2ND ~lNn

IST ~INO
2ND RIND

1ST RIND
2ND EIND

IST RINO
2ND EIND

lsT RINO
2ND ~INO

1ST KINO
2ND RIND

1ST iINO
2ND ~IND

1ST ~INO
2ND KIND

1ST ~IND
zND ~IND

1ST ~INO
2ND iiIND

lsT IiINO
zNO EINO

2.1295E-11
-1.7088E-13

102868E-11
-505721E-14

1.8782E+07
-5*7415E*04

1.3ROQE*07
-303073E*03

1.9919E+06

‘303422E+01

7.3212E-12
-2.5506E-17

1.5865E+07
-4.6576E*01

2.0729E+06

-1.5230E+o0

3.5176E+05
-1.5484E-02

5.2155E*05
-1. 142$3E-03

409227E-12
-408987E-21

5.W390E-12

-2.9606E-22

5.3992E-12
-407620E-27

3.3792E-12
-402602E-32

3.2415E-12
-4.0545E-37

3.1840E-11
-Z.5284E-13

1.8065E-11
-706798E-14

2.3527E*07
-7m2872E*04

1.9151E*07
-4.4890E*03

4.0828E*06

-507004E*01

t3.874zE-12
-208211E-17

1.7438E+07
-4c9636E*01

3.8130E*06

-2*3444E+O0

8,1270E+05
-2.6117E-02

1.2074E+06
-1*8326E-03

8,8112E=12
-7c4471E-21

6.4059E-12

-2.8102E-22

6.3490E-12
-4024QoE-27

4.0432E-12
-3.5431E-32

4.1967E-12
-3m2421E-37

4C3355E-11

-3-3975E-13

1.9476E-11
-8.0Q96E-14

2.7105E*o7
-8.3708E+04

2.l~43E*07
-4.9179E*03

4.7480E.06

-5.6530E*01

6.4211E-12
-1.8520E-17

1.7997E+07
-5.o51oE*o1

4.2600E*06

-2.1792E*o0

1.0173E*06
-2.4776E-02

1.5156E+06
-1.65SSE-03

1.2822E-11
-9.116RE-21

4.2301E-12

-105512E-22

402030E-12

-2.1817E-27

2.7469E-12
-1.7201E-32

300478E-12
-1.5188E-37

4.1860E-11
-302736E-13

le7068E-11
-700585E-14

2.5432E*07
-708265E+04

2.037SE*07
-405299E*03

4.0493E+06

=w406880E*01

501974E-12

-1c4405E-17

1.7650E*07

-4*9511E+01

3.6115E+06

-10785oE+oo

8.7148E+05
-2*0132E-02

1.2992E*06
-la3383E-03

102O66E-11
-8-2627E-21

3.1575E-12
-1oIO34E-22

3.2267E-12
-1.5608E-27

200864E-12
-101917E-32 ‘

2.3457E-12
-1oO468E-37
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16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

1ST EIND
2NCI ~IND

IST ~IND
2ND RIND

1ST ~IND
zND RIND

1ST EIND
2ND iiIND

IST EIND
2No ~INO

1ST ~IND
2ND EIND

1ST EINO
2ND ~ IND

lsT EINO
2No EINO

1ST ZIND
2ND EINO

IST PINO
2ND ~IND

IST RINO
zND ~tNO

IsT FIND
2ND i?I.NI)

1ST EIND
2ND RIND

1ST PIND
2ND iiIND

1ST ~IND
2ND iiINO

1ST RINII
2No iiIND

1ST RIND

2ND iIND

lsT KIND
2ND RINO

‘10332QE-12
-200286E-42

7.8Z!03E-13
-1oO376E-47

5.1062E*o5
-6.2047E-37

3.1324E-13
-4*8338E-53

5.0555E*02
-i?.4289E-62

7.7Q46E-14
-204300E-97

3.8631E-14
‘3m6299-126

20S693E*04
-3.0630-113

7.0481E-ls
-2.4304-155

1.5441E*03
-4.652Q-173

3.9333E-16
-288668-203

103OO9E-16
-8.6472-226

1.1125E+01
-8.6805-222

1.0430E-16
-4,9029-251

4.02B9E-19
o*

7.6177E-18
-5.4649-265

7.8205E-05

00’”

00
0,

107615E-12
-104955E-42

1011I3E-12
-701808E-48

101497E+o6
-408197E-37

4.7754E-13
-3907R9E-53

307730E+03
-4*0200E-62

509570E-13
-1 09648E-97

4.8154E-13
-3027R1-126

309018E+05
-2,8827-113

107OQ2E-13
-2.6335-155

8.1909E*04
-6c963Q-173

208154E-14
-4.0362-203

1.0215E-14
-8.1042-226

109826E*O3
-109108-221

1032O4E-14
-4.7071-251

1.7555E-16
0.

1.4001E-15
-190744-244

7.3480E*O0

00

l~0356E-02
0.

1.2878E-12
-6.4863E-43

$3,7265E-13
-2.9306E-48

1.4247E+06
-2.2155E-37

3.8647E-13
-101602E-53

106591E*04
-5.9654E-62

2.0291E-12
-9.6120E-98

3.1B76E-12
-202672-126

209960E*06
-1.66.21-113

2.3955E-12
-2.5061-155

306472E+06
-1~4580-172

1.4271E-12
-4,8795-203

5.0164E-13
-5.6155-226

4.3989E*05
-7.0687-221

1.2167E-12
-1015S3-25O

1.1242E-13
0.

3.0234E-13
-3.3454-246

1.8806E+04

o,

8,7568E+02
o.

909870E-13
-404121E-43

6c739RE-13
-1 ●9602E-48

102218E*O6
-10524RE-37

3.0559E-13
-796720E-54

1.9698E*04
-5*3834E-62

2.1885E-12
-607604E-98

4.2133E-12
-1,8797-126

3.9739F*06
-10223O-113

308592E-12
-2*2439-155

9.0687E+06
-109516-172

3.2437E-12
-4*9952-203

1.0714E-12
-4.4727-226

107376E*O6
-1 ●0879-220

3.7122E-12
-108402-25O

5.8972E-13
09

10151OE-12
-4,7946-244

1.2043E*05

00

1.3398E*04
00
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tiANCOCK-JONES cooE MIXxNO H2/Hc/N2/co2 0/?5/ 0125* 10 RUNS

2.5000E-01

4 5

1,2500E+01 1,5000E601

5.0224E+06 5.2921E*06

6.3991E-01 8.1757E-01

FRACTIONS H2/HE/N2/C02
2.!!OOOE-19 7.!3000E-01 2.5000E-19

RUN NO. 1 2 3

E/N VoLT-CN SQOO TOwNSENDS (X E-17)
S.000oE+oo 7.5000E*O0 1.000oE*oi

DRIFT VELOCITY CM/SECS E MU
3.7626E*06 4.4354E*06 4.

P
63E+06

CHARACTERISTIC ENERGY VOLT~ 0/ U
1c4796E-01 2.7153E-01 4,5860E-Oi

.

.

6

1,7500E*01

!%.5626E&06

9,E755E-01

4,J586E-09

3.8509E-Q9

400B60E*07 .

1.3Q96E*06

3c1786E+06

5 6

POUER=IE=Q X W X E/N X N AT 1 ATM. WATiS/ELECTRON* LHS
8.0368E-10 “1.4z11E-09 2,0148E-09 2068?!OE-09 3.3912E-09

POWER ABSO Bk INELASTIC COLL. wATTS/ELECTRON STPO RHS
8.2OO6E-10 1,3916E-09 1.9753E-09 2.5298E-09 3.1521E-09

+07AL COLL. RATE / ELECTRON / MOL~ uNIiS 10E16 MoLvSUMA
105529E+o7 201685E+07 Z.6744E+07 3,1164E+07 3,5914E+07

ON OIFF CONST X MOL/cCo uNITS 10E16 MOL
1s1753E+06 1.3321E*06 104309E*O6 1.4491E+06 1.4275E+06

MUN NOBILITY X MOL/CCo UNITS 10E16 MOL
7.5251E*06 5,9139E*06 4.7163E+06 4.0179E+06 3.5280E+06

COLL RATE EAcH LEvEL FOR @(J)c uNITS iijE16 MOLS J= 33

LEVEL RUN NO. 1 2 3 4

1

2

3

4

5

6

7

e

9

io

il

i2

i3

58

1ST KINO 1.OS1lE-12 2.9844E-i2 6.4688E-12 909629E-12 1.3226E-li 106223E-11
2N0 KINO -9.3687E-15 -2.5079E-i4 -5.3032E-14 -800821E-14 -1c0660E-13 -103Q12E-13

1ST KIND
2ND KINo

5.6707E-13
-2.9838E-15

1.7489E-i2
-8c2247E-i5

3.9032E-12
-1.7554E-14

600603E-12
-2,6747E-14

8.0422E-12
-3.5093E-14

9.78!58E-12
-4,2345E-i4

1ST KIND
2ND KIND

I.101oE+O7
-3,6859E*Q4

1.2309E407
-3.7256E*04

1.2352E+07
-3.6493E+04

1.2538E*07
-3g7328E*04

I,3174E*07
-3.9818E*04

1.4197E*07
-4.3372E+04

1ST KIND
2N0 KIND

2.6s34E+06
-9,2587E*02

4.3338E*06

-1.1228E+03

5.8992E+06

-1.4106E*O3
7*3626E*06

-le7539E*03

8.9209E*06

-2.1334E+03
1.0492E*07

-205083E+03

1ST KIND
2ND KINo

2.1890E*01
-1.4831E-03

8.2424E*03
-209636E-01

1.1856E+05
-3.0545E*o0

4.3789E+05
-9*2033E*O0

9g4430E~05

-107294E*O1
1.5395E+06

-2~5544E+01

1ST KINO
2ND KINO

1.5312E-14
-1 .4705E-19

3.3249E.i3
-1.B994E-18

1.5851E-12
-7.1118E-18

3.1485E-12

-102455E-17

4,5233E-12

-106591E-17

5,5228E-12

-10923oE-17

1ST KINo

2N0 KIND

109020E+06

-1.S248E*01

5.0349E606

-2.1897E+Ijl

8.1180E*06

-2.7B27E+01

1,0004E*07

-3.1342E*01

I01215E*07

-3.361oE+O1

1.1979E*07

-305083E*01

1ST KINO
2ND KINO

5.6450E+02
-1.2377E-03

3.3652E+04
-4.2232E-02

2,2728E*05
-2.2703E-01

5.9267E+Q5
-5c1838E-01

1.0733E*06
-8.4864E-01

105936E*o6
-1*1601E*O0

1ST KINO
2ND K!NO

2.5377E*O0
-9.6800E-07

100207E*o3
-1.4855E-tj4

1.6288E+04
-1.4291E-03

6.6876E+04
-402565E-03

1.5750E+05
-8.0045E-03

2,744BE*05
-Io1829E-02

1ST KINO

2N0 KINO

307693E+QQ

-1.0196E-07

1,S145E+03

-i.3293E-fj5

4.0703E+05

-8.7072E-04

2.4142E+04

-1,1777E-04

9.9087E+04

-3*3326E-04

2.3342E~OS

-6.0495E-04

1ST KIND
2N0 KIND

2.7548E-14

-1.6981E-22

2,88Q2E-i3
-5,7709E-22

9m9875E-13

-1.3683E-21

1.8717E-12

-2019S5E-21

2.8083E-12

-2.9912E-2i

3.7800E-12

-3.7363E-21
.

.

1ST KINO
2N0 KIND

3.2412E-15
-106651E-24

2,0318E-13
-3,2350E-23

1,1451E-12
-1.0666E-22

2.3841E-12
-1.6812C-22

3.4618E-12

-2.0568E-22
4.2033E-12

-2,2297E-22

iST KINo
2ND KINO

l,7322E-i3
-7.8778E.28

2.4311E-15
-6.4663E-29

1.0337E-12
-2.1044E-27

2.2221E-12
-2~9904E-27

3.2Q34E-12
-3.4436E-27

400603E-12
-3.S862E-27



9,4484E-i4 2,5453E-12i4

is

i6

ir

ia

i9

6.0792E.13
-2.3536E-32

4.9051E-13

-2C5640E-37

1.7889E-13
-1.6358E-42

8.6698E-14

-1oO119E-47

2.567SE*04
-4.5655E-37

2.7720E-14
-5.9785E-53

103215E+O0

-1.8715E-62

7,7169E-i7

-107I54E-97

1.2936E-17
-2.3672-126

5.4344E+o0
-1.5612-113

3.8395E-19
-1.4160-155

1ST KIND 1.1oO4E-15
2ND KIND -104090E-33

1ST KIND 6.2115E-16

2ND KIND -2,7385E-38

1.3526E-12
-2,9934E-32

2,0443E-12
-3.2188E-32

1.8836E-12
-3.1371E-37

7,6002E-13
-1.6487E-42

4.2962E-13
-8.7344E-40

203225E*05
-4.8946E-37

1.6489E-1.3
-4,2578E-!53

1.3403E*02
-lt7072E-62

1.8749E-14
-1.8893E-97

7.4786E-15

-2.7384-126

4.S495E+03

-202027-113

1.0183E-ls
-107421-I55

1.6134E+02

-2.9879-173

3.511oE-17
-107578-203

1oO942E-17
-6.491o-226

3.4069E-01

-4.9903-222

4.4560E-18

-3.8850-251

0.
0,

1*9811E-19
‘3.2468-24s

0.
0.

0.
0,

-1,0948E-32 -3.2040E-32

2.4469E-12

-3.0479E-37

1oOO55E-12
-1c5227E-42

5.9215E-13
-7.7635E-48

3.9758E+05
-4.6518E-37

2.3766E-13
-305963E-53

4.3689E*02

-108659E-62

608192E-14
-1oI3229E-97

3.4660E-14
-2.7268-126

2.3406E*04
-203028-113

606727E-15
-10a321-15S

6.7221E-i4

-1,4049E-37
1018O7E-12

-3.0347E-37

1ST KIND
2ND KINLi

103449E-16
-3.0800E-43

2.llOIE-i4
-Ic1OS7E-42

406064E-13
-1c7212E-42

8.7308E-i5
-8,3720E-48

1S7 KIND
2ND KIND

4,1504E-17
-3.6573E-48

2.4!513E-13
-906615E-48

iST KIND
2ND KIND

4,3166E+O0

-1.6543E-37
1.6823E+03

-3.3004E-37
1C0138F*OS

-4m9376E-37

lST”KIND
2ND KIND

6.9152E-18
s-3.9307E-53

2.2565E-i5
-6,1181E-53

8.7960F-14
-5u0822E-53

20 6.3242E-03

-lo8i08E-62
1ST KIND
2ND KIND

8,4176E-08

-1*2281E-62
2,2846E+01

DI07361E-62

21

22

23

26

25

1ST KIND
2ND KIND

0.
-5.9546E-98

8,4903E-20
-102257E-97

2.4429E-15
-10878OE-97

2.5682E-21
-1*7247-i26

1ST KIND
2ND KIND

o.
-9.3997-127

6.9328E-16
-2w6452-126

2.8653E-04
-9.2707-li4

1ST KIND
2ND KIND

o.
-3.8714-114

3.6430E*02

-1c9681-113

1ST KIND.
2ND KIND

0,
-6.7618-156

5,6460E-17
-106115-155

0,
-100818-155

1ST KIND
2ND KIND

0.
-3.2079-174

0,
-1,6648-173

0.
-8.0400-204

0,
-5,7965-226

0.

-2.1921-222

0,
-4.2247-251

0,
0,

00
-1,5697-245

0,
0.

0.
0.

3.8366E*O0
-203752-173

1.5684E*03
-3.5428-173

401422E-16
-2.1773-203

1.3915E-16
-6.5003-226

1c1915E*01
-6s7067-222

1.1767E-16
-3.6782-251

2.9098E-19
o*

0,
-8.5271-174

26

27

28

29

1ST KIND
2ND KIND

0.
-1.3312-204

0.
-3e6878-204

3,60365-19
-10285o-2O3

1ST KIND
2ND KIND

o.
-2.4651-226

0.
-4.4360-226

0;
-6e3103-226

iST KIND
2ND KIND

o,

-3.3811-223
o,

-9,7590-2~3

0.
-3.8273-2s1

00

-305311-222

1ST KIND
2ND KIND

o.

-206601-251
O*

-4.1062-251

30

3i

32

33

1ST KIND
2ND KIND

o.
0.

O*
0,

o*
0.

1S7 KIND
2ND KIND

0.
-2,7418-246

06
-7.5164-246

o*
-2*3988-245

8.1866E-18
-401880-245

00
00

0.
0,

1ST KIND
2ND KIND

0,
0.

0,
0,

0.
0.

1ST KIND
2ND KIND

0,
0.

08
0.

0.
0.
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RUN NOO 7 8 9 10

E/N VOLT-CM SQ.* TOwNStNOS [X E-17)
200000E*01 3.0000E*O1 7.000oE*oi 1.0000E*02

DRIFT VELOCIiY CM/SEct E MU
5.8S58E*Ob- 7,1073E*O6 1.3022E*07 1.7701E*07

CHARACTERISTIC ENERGY V0L70 OjMU
I01481E*O0 1,7617E*O0 3.603BE+O0- 4.6854E+O0

PoUER=IE=Q X W X E/N X N AT 1 ATM. WATTS/ELECTRONo LHS
5.0032E-09 9.1087E-O9 3.8942E-08 7.5621E-08

POWER ABS, Bi INELASTIC COLL. WA7TS/ELECTRON STPo RHS
406051E-09 8,364EiE-09 3.7490E-08 7.4655E-08

TOTAL COI.L, RATE / ELECTRON / NOL, UNITS 10E16 MOLOSUMA
405419E*07 5,7634E*07 6.5842E*07 6e8620E+07

ON DIFF cONS~ X MOL/CCo UNITS 10E16 MOL
!.3807E*06 1.3870E*06 1,7496E+06 2.0594E+06

MUN PORILITY X“MOL/CC~ UNITS 10E16 MOL
2,9279E*06 203691E*06 1.8604E+06 1.7701E*06

COLL RATE EACH LEVEL FOR Q(J)? UNITS 10E16 MOLS Jm 33

LEVEL RUN NO, 7 8 9 10

1

2

3

4

5

.6

7

8

9

io

il

. i8

i3

it

is

1ST KIND
2ND KINO

1,8891E-11

-105095E-13

2.6670E-il

-2c1111E-13

3.2206E-11

-2,5197E-13
209991E-11

-203429E-13

1S1 KIND

2ND KIiD

1.1223E-11
-408z42E-14

1.4525E-il
-6,1391E-i4

1.3847E-11
-5,7449E-14

1.1764E-11
-4s8564E-14

1.5313E+07

-4.7143E+04
1.8832E*07

-5.8336E+04
1.9831E*07

-6.11S7E*04
1ST KINO
2ND KINO

1.8]31E*07

-5a5745E+04

lo1904E+07
-2,8319E*03

105447E+o7
-3.5788Ea03

1ST KIND
2N0 KINO

1.5970E*07
-3.5631Ed03

I04495E*07
-3s2135E*03

1ST KIND
2ND KIND

2.0970E+06
-3.2382E+01

3.4340E+06
-4.5763E*iJl

3.3278E*06

-3.9083E*01
2.7468E*06

-3c1517E*01

1ST KIND
2ND KIND

6,1305E-12

-2.0577E-17

6.5652E-i2
-2.0392E-i7

4.3350E-12

-1.23Q2E-17
3.4397E-12

-9c4769E-18

1ST KINO
2ND KIND

1.2475E~07
-3.6039E+01

1,3336E+07
-307724E+tjl

1.3390E+07
-3.7S8ZE*01

103044E+O7
-3a6627E*01

iST KIND

2ND KINO

3.1628E+06

-1w8468E+o0

2.0642E*06

-1.4065E*o0

2.9805E*06

-lc4982E*o0

2.4467E+06

-I01953E*o0

1ST KIND
2N0 KINO

3.9229E+05

-1.496RE-02
7.0179E*05

-2*0762E-02

7.1555E*OS

-1,6994E-02
5.9182E*05

-lt3451E-02

iST KIP!D
2ND KIND

100434E*Ij6
-lm4377E-03

I,0664E+06
-1.1308E-03

5.8211E+05

-1oO8O6E-O3

8,8249E+05

-8m9180E-04

7.6727E-i2

-601773E-21
1ST KIND
2ND KIND

4.7267E-12
-4,3981E-21

904266E-12
-6.5851E-21

Q,nn7ilt-!8
-l,OISOE-?2

8.5218E-12
-507621E-21

SO0641P91S
-70144SF-23

4,6070s=1?
-1,9398!!-22

1ST R:ND
2ND KIND

6,!W7S?-18
w2m2562f-22

4.5972E-i2
-2*8948E-27

2,7956E-12
-104210E-27

201126Z-12

-1oOO76E-27
1ST KINO
2ND KINO

4,4835E-12
-3,5397E-27

2,9362E-i2
-203761E-32

1,828SE-12

-101141c-32

1,3667F-12
●7~6644E-33

1ST K!NO
2N0 KINO

206313E_12
-3e07b2E-32

3.lo63E-i2
-2.1555E-37

1,5430E-12

-6c7206E-38
1ST KIND
2ND KIND

2,8031E-12
-208804E-37

2.0414E-12
-9,8061E-38
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ib 1ST KItJD
2ND KIND

i7 1ST KIND
2ND KIND

ia 1ST KIND
2ND KIND

i9 1ST KIND
2ND KIND

20 1ST KIND
2ND KIND

21 1ST KIND
2N0 KIND

22 1ST KIND
2ND KIND

23 1ST KIND
2ND KIND

26 1ST KIND
2ND KIND

25 1S7 KIND
2ND KIND

26 1ST KIND
2ND KIND

z? 1S7 KIND
2ND KIND

28 1ST KIND
2ND KIND

1.1637E-12
-1c3912E-42

1.3059E-i2
-907400E-43

8,6236E-13
-4,1573E-43

60S677E-13

-2c8197E-43

7,0485E-13
-6.9209E-48

8,3813E-13

-4.6017E-48
5,8722E.13

-1,8675E-48
4,4475E-13

-1*2488E-48

5.6186E*05
-4.3424E-37

9,8884E+tj5

-3,1822E-3?
1,0021E+06

-1.4279E-37
8,2987E*05

-907804E-38

3.6505E-i3
-109241E-53

2.9118E-13
-3.0968E-53

2,6087E-13
-7,3262C-54

200i98E-13
-4.8626E-54

9,8408E*02
-2.1743E-62

4.5705E+03
-3,5690E-62

1.3640E+04
-4,3z56E-62

105079E*O4
-307378E-62

1,5907E-13

-1.7245E-97

6.9518E-)3

-10314OE-97

1.5977E-12
-602381E-98

1.6156E-12
-4.3583E-98

907292E-14

-2.6641-126

6,5666E-13

-2.3174-126

2,7563E-12

-105729-I26

3.3685E-12

-102898-126

7.0930E+04
-2,3086-113

5.5985E+i)5

-2@0051-ii3
2.5989E606

-1.0953-113
3.1574E+06

-7*9650-114

204111E-;4

-1.8944-155

2.8350E-13

-200026-1S5

2.2829E-12
-1.7981-155

,3.3343E-12
-105711-155

l,7826E.iJ5
-6,0996-173

7.5485E*03
-4.0686-173

4.2933E+06

-1.2466-172

9.7465E+06
-106747-172

6.6096E-i4

-3,2382-203
2.2352E-15

-205098-203

1,6207E-12

-3.6910-203
302516E-12

-3.7776-203

708204E-16

-6,4181-226
2,4202E-i4

-5.7917-226

5.5427E-13
-3.8307-226

1c0288E-12
-2-9996-226

9.5705E+01

-8.7512-222
6.5680E+03

-1.9343-221

6.5863E+05
-6.4794-221

202705E+06

-908026-221

29 1ST KINO
2ND KIND

30 1ST KIND
2ND KIND

31 1ST KIND
2ND KIND

32 1ST KIND

2ND KIND

33 1ST KIND
2ND KIND

7.9314E-16

-3,5435-251

3.6344Ewsi4

-3.8442-2sl

1,5764E-12

-100800-250

4,4640E-12

-106674-25O

5.0735E-18
o.

7.7592E-i6
o.

1C9516E-13
0.

8,6490E-13
o*

6.6820E-17
-5.2598-24S

4,6476E-15

-100466-244

4,4549E-13
-2,9673-244

104686E-12
-4*1683-244

706230E+01

00

2,3803E-03

0,

5.5000E+04

o,

2.7879E*05

o*

o.
0,

2,6748E-61
o.

400006E003

0.
4.3604t!b04

00

61



HANCOCU-JONES CODE MIxlNG H2/HE/N2/C02

FRACTIONS H2/HF/N2/C02
2.0000E-19 6*OOOOE-01 2.noooF-ol

RUN NOO 1 2 3

E/N VOLT-CM S(3., TodNSFNDS (X F-17)
!5.0000E*OO 7.5(100E.00 l.OnOoE.ol

DRIFT VELOcITY CM/SEc, E MU
3.4856E+06 4.0218E+06 4.3735E*06

cHARAcTERISTIC ENERGY VOLT, O/MU
1.7092E-01 3.0271E-01 4.5707F-01

O/60/20/20, 10 RuNS

2eooooE-01

4 5

1.2500E*01 1.5000E+01

4.8637E+06 5.3263E+06

6

107500E+01

5.8037E*06

7.5739E-01

4*33fiRE-09

4.1333E-09

3.1356E*07

101685E*O6

303164E+06

5 6

5.7107E-O1 6.7250E-01
POwiR=IEi(J X w x i/N x N-AT 1 ATi.-WATTS/ELECTRON, LHS

7.44%3E-10 “lo2886E-09 1.86R4E-09 20S972E-09 3.4131E-09
POWER Af3S. PY INELASTIC COLLO WATTS/ELECTRON STP* RHS

7.5590E-10 10257RE-O9 1oR372E-O9 2.4695E-0~ 3.2525E-09
TOTAL COLL. RATE / ELECTRON / MOLO IINITS 10EI6 MOL,SUMA

1.3688E+07 I08455E*07 2.2078E*07 2.4Q49E*07 208049E*07
ON DIFF CONST X MOL/CC, UNITS 10E16 MOL

1.l~52E*06 1.2210E+06 1,2264E+06 1.212RE*06 1.1B94E*06
MUN MOBILITY X MOL/CCT UNITS 10E16 MOL

6.9713E+06 503623E*06 4*3735E*L16 3.891oE*O6 305509E*06

COLL RATE EACH LEVEL FOR Q(J)* UNITS 10E16 MOL* J= 33

LEvEL RUN NO. 1 2 3 4

1

2

3

4

5

6

7

8

9

10

11

12

13

62

1ST KIND
2ND KIND

1ST KIND
2Nf) KIND

1ST KIND
2Nl) KIND

IST KIND
2ND KIND

1.026aE-12
-9.0?13E-15

5.6507E-13
-2.B917E-15

9.2820E*06
‘20994RE*04

2.4477E*06
-707402E.02

2.6~58E-01
-5.0560E-05

2.5772E-12

-?*1644E-14

4,4394E-12
-30667?E-14

5.R444E-12
-4.7939E-14

7011013E-12

-S.8037E-14
R.2641E-12

-6c7175E-14

500279E-12
-202277E-14

Q.4637E*06

-?*7749E+04

5.8308E+06
-I,3509E+03

2.0345E+05
-309389E+o0

1.5134E-12
-7.1105E-15

2.6644E-12
-1.2150E-14

3.5366E-12
-105922E-14

4.3209E-12
-1 .9282E-14

9.9599E*06
-?.Q624E*04

9,7%R5E*06

-2.8274E*04
9.48?4E+06

-2*7492E*04

9.3664E*06

-2.730?E*04

4.4580E*06
-1.036BE*03

3.6711E*06
-901314E+02

4.9233E*06
-1.1330E+03

5.363FIE*06
-1.2362E*03

lsT KIND
2ND KIND

IST KIND
2ND I(INO

1ST KIND
2ND KIND

1ST KIND
zND KIND

1ST KIND
2ND KIND

1ST KIND
2ND KIND

1ST KIND
2ND KIND

1ST KIND
2ND KIND

1,RRS6E*02
-1.241UE-02

4047~RE+03
-107228E-01

206444E*04
-7.3577F-01

8,762RE+04
-1.96tiIE*O0

1.5347E+04
-1.6131E-01

106344E*o5
-1 ●4252E+O0

5.7205E+05
-4.0960E*O0

100728E*o6
-605992E*O0

1.6291E+06
-8.9032E+O0

201620E*06
-1 ●0729E*01

~.9705E+06
-1 ●3307E+01

405600E*06
-I,8609E*01

6.6237E+06
-2.2531E+01

7.7354E*06
-2.4577E+01

8.4841E*06
-2.5950E*01

8.9570E*06
-2.6845E+01

3.3509E+05

‘3c2309E-01

4.4044E+02
‘1.4568E-03

3.0958E-02
-7.5044E-08

4.5990E-02
-1 .2282E-08

3.4711E-14
‘107140E-22

1.0888E+04
-202467E-02

4,7376E+04
-7.5191E-02

1.0725E+oS
-1.4060E-01

2.0180E+05
‘202429E-01

2*2628E*01
-Q.6350E-06

S.8905E*02
-1.0146E-04

3.8681E*03
-3.8444E-04

1.4083E*04
-9.7393E-04

3051f32E+04
-1 ●8982E-03

502177E*04
-1.5028E-04

1.4508E-12
-108053E-21

3.3592E*01

-1.138f)E-06

8.7358E+02

-100086E-05
5.7335E*03

-3.4355E-05

2.0877E+04
-8.109oE-o5

2.3104E-13
-499724E-22

505]OOE-13
-9.103oE-22

8.401oE-13
-1.2314E-21

1.1383E-12
‘105277E-21

1.515RE+03
‘2.3554E-06

8.2382E+02
-9.2200E-11

5.78R~E+04
-2*9057E-05

2.8513E+05
-7.8430E-OS

6024]5E+05
-101793E-O4

100365E*O6
-1 .6f3H5E-04

1,4503E+06
-1 ●6953E-04

102637E*O6
-3. 1882E-09

1ST KIND
2ND KIND

3.FJI?37E*04
-708379E-10

2.1414E*OS
-1C7894E-09

5.020r3E+05
-2.4651F-09

8.7314E+05
-2.9275E-09



.

14 1ST KIND
zND K~Nl)

15 1S1 KIND
2ND KIND

16 1ST KIND
#JD KTNII

17 IST KIND
2ND KIND

18 1ST KIND
2ND KIND

19 lsT KIND
2NII KIND

20 1ST KINO
2ND KIND

21 1ST KIND
2ND KIND

22 1ST KIND
2ND KINO

23 IST KINO
2ND K I NO

24 1ST KINO,
~Nll KIND

25 ~sT KINO
2NI) KINO

26 1S1 KIND
2ND KIND

27 1ST KINO
2ND KINO

28 1ST KINO
2ND KIND

29 1ST I(INO
2N0 KIND

30 1ST KINO
2ND KIND

31 1ST KINO
2N0 KINO

32 1ST KINO
2N0 KIND

33 1ST KINO
2N0 KINO

2.2362E+02
-1.8999E-15

7.7P98E*OI
-303804E-%o

5,7882E+O0
‘3.%30E-25

1.0819E*O0
-3.13040E-30

5.290RE-02
-],5757E-37

e.9992E-02
.-3.7349E-35

S*O195E-10
-1 ● 1223E-62

O*
-5,7200E-80

00
-807799-109

00
-3.7710-114

0.
-6.12a4-13a

0.
-3,1416-174

o*
-1.3032-186

00

-2.3111-208

0.
-303142-223

0.
‘2-3816-233

0.
-303306-261

0.
-2.6864”246

o*
0,

00
0.

1.4687E*04

‘1.1156E-14

7.011FE+03
-1.3906E-19

1.1459E+03
‘1.0601E-24

3.2928E*02
-7e5R49E-30

307858E+01
-2,9f399E-37

5.6004E+01
‘50208aE-35

1.0467E-04
‘105498E-62

100262E-03
-1.1106E-79

104857E-O5
-105255-108

1.5507E-06
-q03502-114

09
-Q.Z985-138

o.
-7*5303-174

n.
-3,1632-186

0.
-3.9082-208

0.
-fl,3059-223

0.
-3a2770-Z33

0.
-8.8688-261

0.
-6.5130-246

0.
0.

O*
0.

906446E+04

‘2.156BE-14

5,5767E*04
-2.3478E-19

103094E*04
-1.49%E-24

4.7985E*03
-8.9823E-30

9.4658E+02
-4m0479E-37

1.1514E*03
-5.07138E-35

4.0555E-02

-1 ●60?2E-62

1.4785E*o0
-105025E-79

1,0934E-01
-200045-108

3.6828E-02
-1.?674-113

1.5974E-03
-1.1456-13?

o.
-1.?342-173

0.
-5.3108-186

0.
-408867-208

0.
-1,4393-222

0.
-3s6043-233

o.
-1.5239-260

0.
-1.0895-245

0.
0.

0.
0.

2.5024F+05
-207348E-14

1.6486E”05
-2081O7E-19

4.7083Ee(14

‘1.6351E-Z4

200102F+04
-9.018RE-30

s.9662E+03
-4,50R9E-37

5.8455E+03
-4.5f394E-35

lelllf3E+o0
-1 ●5240E-62

7.818F!E+Ol
-1.6711E-79

1.120qE*Ol
-202339-1OR

4.$1291E*O0
-105215-113

4.5433E-01
-1.2S39-137

1.5733E-02
-105657-173

1c3664E-03
-6.9584-186

0.
-5.2718-208

o*
-1.9196-222

09
-3-6176-233

0.
-2.0021-260

O*
-1.4141-265

09
0.

0.
0.

4.6483E+05

‘300648E-14

3.3707E+05
-3.0461E-19

1.0823E*05
‘1.6622E-24

5.1245E*04
-8.7146E-30

2.105s~+04
-4,7139E-37

1.6765E+04
-401350E-35

9.51)54E+OII

-1 .4404E-6%

9.7089E+02
-1.7489E-79

2.1585F+02
-203619-108

100979E*O2
-1.6960-113

1.5902E*01
-1.326Q-137

1.2749E*O0
-1.R393-173

2.1217E-01
-8.530R-186

5.2922E-02
-5.4563-208

9.9484E-04
-2*3652-222

1.0352E-02
-3.5488-233

0.
-2*4556-260

5.1376E-22
-1.7107-245

0.
0.

0.
0.

7.0195E605
‘302049E-14

5.4913E*05
-?-1213E-19

1.8995E+05

‘106333E-24

q,6729E*04
-802908E-30

5.1499E*04
-4e7408E-37

3.4232E+04
-3.7628E-35

401731E+oI
-1 ●3972E-62

502866E*03
-1.7650E-79

1.6062E+03
‘2.4155-108

9.2369E+02
-lc8026-113

1.7988E*02
-1.3761-137

2.2719E*01
-z.f)67t)-173

4.4896E+O0
-1 .0053-185

1.2969E*O0
-5.526R-208

4.7353E-02
‘2,8693-222

4.7252E-01
-3*4518-233

6.2226E-04
-299284-260

2.92f19E-20
-1.9995-245

00
o*

00
0.
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RUN NO. 7 8 9 10

E/N VOLT-CM sQ.Q TowNSENOS (x E-17)
~.0000E+Ol 3.0000E+O1 7.0000E+O1 1,0000E+02

DRIFT VELOCITY CM/SECO E MU
6c2687E*06 70925qE*06 l*30@6E*07 1.7n65E+07

CHARACTERISTIC ENERGY VOLT. tI/MIJ
8.3571E-01 1.1554E+O0 2.6352E+I)0 3.5704E+O0

POWERZIE=O X W X E/N X N AT 1 ATM. WATTS/ELECTRONS LHS
%.3560E-09 1.0158E-08 3.9125E-08 7029R9E-08

POWER ARS. $?Y INELASTIC COLL. wATTS/ELECTRON STP~ RHS
5.0969E-09 9.4f154E-09 3.7707E-08 7,1875E-08

TOTAL cOLI.. RATE / ELEcTRON / NOL, UNITS loE16 MOL.SUMA
3.4874E+07 4.R631E+07 6.8f330E+07 7,2c)57E*07

DN DIFF CONST X MOL/CCC lJNITS IOE16 MOL
1.1517E+O~ 1.1312E+06 1.2914E*06 1.4620E+06

MUN MORILITY X MOL/CC* UNITS 10E16 MOL
301343E*06 2*6420E+06 1.8691E*06 1.7085E+06

COLL RATE EACH LEvEL FOR Q(J)? IJNITs 10E16 MOL, J= 33

LEvEL RUN NO, 7 8 9 10

1

2

3

4

5

6

Y

8

9

10

11

1?

13

14

15

lsT KIND
zND KIND

1ST KINO
2ND KIND

IST I(INCI
2ND KIND

]S1 KIND
2ND KIND

]sT KINO
2ND KIND

1S1 KIND
2ND KIND

1ST KIND
2ND KIND

1ST KIND

2ND KIND

1ST KIND
2ND KIND

1ST KIND
2N0 KINO

1ST KIND
2N0 KIND

1ST KINO
2ND KIND

1ST KIND
2ND KIND

1ST KJND
2ND K).NO

1ST KIND
2ND KINO

9.4262E-12
-7-6331E-14

5.7242E-12
‘2.5193E-14

9.7127E+06
‘2.8741E+04

6.367RE+06
-1.4822E*n3

3.7553E+05
‘6.5461E+o0

?.65R7E+06
-1.2190E+01

903047E*06
-z.7495E+ol

S.0739E.05

‘6.3516E-01

6.8495E+04
-3. 1058E-O3

1.0164E+f)5
-2.3733E-04

1.8055E-12
-200917E-21

1.8343E+06
-1.R202E-04

1.6376F+06
-3.3117E-09

9.3806E*05
-3.234tiE-14

7.7762E*05
-3,1049E-19

1.437PE-11
‘1.1496E-13

R03961)E-12

‘3*6163E-14

10I75IE+o7
-3.5642E*04

$1.EMI13E+06
-200654E+03

1.3251E*06
‘I08790E*01

4.0053E+06
-1.5107E*O1

1.00135E*07

-209001E+01

1.352?E*o~

‘80864sE-01

2.672nE*05
-Re6274E-03

3.971QE+05
-6. 14i?&E-04

3,5722E-12
‘3c3188E-21

2.8116E*06
-1.8821E-04

?.660?E*06
-3.149?E-09

106I7RE+o6
-2.85R1E-14

].5380E+06
-?.659FE-19

2C6558E-11
-1.9294E-13

101615E-11
-4*8529E-14

105836E*o7
-408831E+04

1.2777E+07
-2.8732E*03

2.7153E.06

-302713E*01

4.0447E+06
-1.?264E+01

1.0776E*07

-3.0307E*01

2.4730E+06

-10?927E*oO

5.H167E+05
-1.4384E-02

8.66cJ3E*05
-9.6635E-04

7.2422E-12
-5.3071E-21. .

2.7035E+06
-1.1446E-04

2.6492E+06
-1.6824E-09

I07112E*06
-1.31374E-14

1.U464E+06
-1.2412E-19

205045E-11
‘1.9623E-13

1.0775E-11
-4e4723E-14

1.5527F+07
-407762E*04

1.2442E*n7
-2.77b2E+03

2.5300E+f)6
-209655E+01

3.4f332E*06
-909769E*O0

1.0675E+07
-209949E+01

2.2764E+06

‘1*1466E+O0

5.4402E+05
-102RO3F-O2

801O91E+O5
-8.5500E-04

7.2852E-12
-5-1081E-21

2.1572E+06
-8.2816F-05

2.1825E+06
-1.20R13E-09

1.4022E+06
-9.5480E-15

].fjj4@~+t)()
-8.4867F-20

.

9
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16 lsT KIND
7N0 KIND

17 IST KIND
2ND KIND

18 1ST KIND
2ND KIND

19 1ST KIND
2ND KIND

20 1S1 KIND
2N0 KIND

21 1ST KIND
2ND KIND

22 1ST KIND
2ND KIND

23 1ST KIhJO
#Jfl KINO

24 1ST KIND
2ND KIND

25 1ST KIND
2ND KIND

26 1ST KTNO
2ND KIND

27 1ST KIND
zNO KIND

28 1ST KIND
2ND KIND

z~ 1ST KIND
2ND KYNO

30 1ST KIND
2ND KIND

31 1ST KIND
2N0 KIND

32 1ST KIND
2ND KIND

33 1ST KIND
?NO KIND

2.8249E.t15
‘L0576ME-24

1.5159E*05
-7.8364E-.30

Q.8911E*04
-4.6653E-37

506590E*04
-3.4b96E-3S

102193E+o2
-104113E-62

1.7439E*04
‘].7456E-79

6.7213E+03
-2,4256-] 08

4.2456E+03

‘1.8650-113

100277E+o3
-104140-137

10R181E+O2
-?.2R45-173

4.0973E.01

‘1.1613-la5

1.2971E*01
‘5.5336-208

6.8126~-01
-3.4511-?22

6,3?89E.00
-3.3471-?33

2.0919E-02
-305121-?60

4.4?61E-19
-2.32~9-245

7.1816E-06
00

O*
0.

6.0893E+05
‘1.2685E-24

306522E+05
‘600456E-30

3.778~E+05
-3.927?E-37

I05096E+05
-2m5247E-35

10177SE*O3
-1 s958HE-62

I08657E*05
‘1050QIE-79

1.2607E+05
-2.259Q-10a

9.84f13E+04

-108509-113

3of3r199E*l)4
-1051s5-137

1.5257E+04
-3.2575-173

4.714QE,*ly3

-1.7638-185

10704AE+O3
‘5.275?-20R

2.419sE+02
-7.3172-222

1.6328ff+03
‘3.0502-233

201237E*01
-7.806]-260

1.6827E-16
-6,3424-245

1.4919E*o0
0,

I01619E-03
0.

7.7077E*05
‘5.4673E-25

5.136RE*05
-2.4905E-30

8,1497E*05
-1,H121E-37

2.2475E*05
-9.8961E-36

8.?o06E+03
-3.4949E-62

1.0453E*06
-7.S340E-80

1.4$129E*06
-lo5411f)-lQa

1.3853E*06

‘1.1821-113

1.019SE*06
-1.54?s-137

1.341OE*O6
-“?,4062-173

5.1371E+05
‘2m7392-1115

1.H224E+05
-3.[1093-208

1.4750E+05
-3.2997-221

4.0582E+05
-5.5509-233

3,711oE*o4
-4,0881-259

1.01S8E-13
-106067-244

9,1460E+03

0.

2.9989E~02
o,

6.5353E*05
-3.67B3E-25

4.3563E+05
-1 ●6527E-30

7.6289E+OS
-1.2387E-37

1.9596E*05
-6-5458E-36

1.063?E+04
-3e3543E-62

1.2293E+06
-5.3050E-811

2.1640E*06

-1.2*16-10~

200439E+06
-Fi.9197-114

108394E*o6
-1c4221-137

3.R256E*06
-1.0100-172

103734E*o6
‘2.R965-185

4.58f32E+05
-300933-208

6.@257F*OS
-5.3140-221

1.4617E+06
-89959]-233

2.2266E+t)5
-6.8670-259

405604E-13
-294045-244

6.6859E+04

0.

5.6994E*03
O*
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HANCOCK-JONES COOE MIXING H2/HF/N2/C02

FRACTIONS H2/HE/NZ/C02
106667E-19 !5.0000E-01 3.3333E-01

RUN NO. 1 2 3

E’/N VOLT-CM SQ.O TOWNSENOS (X F-17)
5.noonE.0(1 7.%(JoOE+OO l.f)oooE+ol

DRIFT VELOCITY CN/SECS E MU
302496E*06 3.6877E+T16 4.0114E*06

CHARACTF.RISTIC ENERGY VOLTO D/llu
1.9175F-01 3.”4500E-01 4.R872E-01

0/50/33/170 10 RUNS

1.6667E-01

4 5

1.2500E+01 1.5000E*01

4.4999E~06 4.~587E*06

50Q1U9E-01 6.M060E-01

6

1075ooE*O1

5.4504E+06

7.4QOQE-01

4.0748E-09

3,8643E-09

2.7537E+07

1.0193E*06

3.114SE*06

5 6

POWER=IE=(J X w X F/N X N AT 1 ATM. wfiTTS/FLECTRON~ LHS
6.939IE-10 1.1815E-09 1.7137L-09 ZO+029E-09 3.1775E-09

POWER ARS. IIY INELASTIC COLL. wATTS/ELECTRON STPS RHS
7.tl?llE-lr! 1.14i37E-n~ 1.Fi793E-09 a0,?4SOE-i)9 30013HE-09

TOTAL COLLO RATE / ELEcTRON / MOLS UNITS IoElb WOL,SUM4
1.2?47[+07 1.61791:+07 1.9%7SE*07 2.1805E*07 2.461OE*O7

DN I)IFF CONST X H!IL/CC, (JNITS )OElb MOL
1.13’3%E*r)6 1.1361E*I)6 l.l IJ31E*oe I,U745E+06 100433E+06

MUN MORILITY X MOl_/CC9 UNITS lnElb MOL
6.41473E+06 4.9]70E+I)6 4.f!l14E*06 3.5999E*06 3.3058E*06

COLL RATE EACH LF.vEL FrIN Q(J)* UNITS 10FI6 ~OLO J= 33

LEVEL RU!d NO. 1 2 3 4

1

2

3

4

s

6

7

8

9

10

11

12

13

1s1 KIND

i?Nl) KINO

1.00QQE-12

-R07R25E-1%

?.4099E-12

-z.01b9E-14

.].H67RE-1%

-3.1936E-14

4.9329E-12
-3.96H4E-14

5.6619E-12
-4.631OE-14

60347EE-12

-5.1763E-14

5.63Y5E-13
-70R2’46E-15

2.3237E-12
-1.0588F-14

2.9231E-12
-1.31H4E-14

3.4381E-12
-1.5401E-14

3.8623E-12
-1.721OE-14

1sT KIND
2ND KIND

7.’98alE*ofi
-2.’5l53E*ll4

13.325?E*I)6
-2.4b05E*04

13.0526E*06
-2.3284E+fi4

7.R279E+06
-2.2592E+04

7.6772E*06
-2.2?40E~04

7.6576E+06
-202261F+04

1ST KIND
2NII KIND

2.2564E+06

-606689E+UZ
3.220HE*06

-7.8031E+!)2

3.”rf378E+06

-13. r137E+f)i?

4.0M16E*06

-’J.3164E*02
4.3357E+06

-9.Qn37E+02
4.5735E+06

-1.06Q?F403

2.4n90E+04

-6.4436E-01

1sT KIND

2ND KINI)
3.092QE-02

-1.2039F.-O5

2.’?y25E*ol
-3.1399E-03

13,350SE*f12

-4.7074E-02

6.2195E*03
-2.I,994E-01

6.3h93E+04

-1.40R5E+O0

2.R781E*05
-2.7620E*O0

8.6449E+OS
-7.05011z*oo

1.%OOOE+IJ6
-1.0624E+01

2.2039E+06
-1.39211E*Ol

2.8775E+06

-1*64R3E401

1sT KINII

2ND KIND
3.440?E*04

-3.7005E-01

4.207tiE*n6

-106311E*01

5.r95nE+n6

-1.9Z97E+01
6.5U31E+fi6

-2.0r38E*Ol
7.1212E*06

‘2.1720E+01

7.4452E+06

‘2.2370E+01

1sT KIND
2NII KINII

I09891E+06

‘I01880E*01

1sT KINU
7hjrJ KINO

5.3251E*02
-1.903nE-n3

9.1378L*f)3
-2.1286E-n2

3.234VE*04
-5.Q575E-n2

b.3242E+04

-Y.8419E-f)2
1.0769E+05

-104390E-01

1.6775E+05

-1.9429E-01

1sT KINI)
2ND KIND

3.5402E-03
-300702E-08

30530BL*O0
-3*42~OE-06

1.1297E+oZ
-3.4350E-05

M.8040E*02
-1.3040E-04

3.7587E*03
-3.4502E-04

100743E404
-7.1ZR6E-04

1sT KIND

2N0 KINO

S02595E-U3

-6.4926E-09

S02430E+O0

-4.R409E-07

1.67bOE+02

-3.Q206E-n6

103054E+O3

-1.,2967E-05

5.5733E*03

-3.1222E-05

1,5935E+04

-6.0206E-05

1.0251E-12
-lc3bR2E-21 .

1sT KIND
2ND KINII

4.1781F-14
-107319E-22

?.263HE-13
-4*7~2-fk-22

4.7608E-13
-7.9434E-22

b.6M61E-13
‘i,0140E-21

8.5?70E-13
-10205~E-21

1sT KIND
2ND KIND

8.2114E+04
-5.91BoE-05

3.6274E+05
-1.4166E-04

7.5931E+05

-Z.0129E-04
1.2545E+06

-2,4922E-04

10768oE+O6

-?*B1 79E-n4

Z08459E*03

-6*3108E-O6

1sT KIND 4.9161M4114 Z.4812E*05 5,6485E+05 9.8813E+05 1.4526E+061.3411nE+03
2N0 KIND -204O3HE-1O -1.6038E-09 -30i?913E-@9 -~.3.243E-09 -50f1601E-09 -5.4Bf31E-09
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14 1ST KINII
2ND KIND

15 1sT KIN()

2ND KIND

20H924E+02
-606950E-15

1.543SE*04
-2.2396E-14

9ob330E*04
-3.Y554E-14

Z.4971E*05
-4.13364E-14

4.7696E+05
-5.3723E-14

7.4403E+05

-506215E-14

7.9297F*01
-“!.7884E-20

6.1167E+03
-2.7U55C-19

4.7260E+04

-402393E-19
1.4190E+05

-4.9351)E-19
3.0?44E*OS

-5c3220E-19
5.1515E+05

-5D4727E-19

16 1sT KIPJD

i?Nil KIND

300747E+o0
-7e776?E-25

6.5391E*02

-I .99Z1E-24

ti.zl13E*03
-%.l151111E-24

3.2J71YE+94

-2.R~u2E-24
8.1737E+04

-2.8R90E-?4

1.5570E.05

-2*8625E-24

17 1sT KIND
2Nf) KINU

402675E-01
-“?.6463E-30

1.5016E*02
-1 c3628E-29

2.5113E*03

-1.5435E-29
1.1907E*94

-1.5389E-29
3.4166E+04

-1.49S3E-29
7013%8E*04

-lo44nnE-29

18 1ST KIND
2ND KIND

6*U602E-03
-1.504RE-37

5.9557E+no
-z.7d56E-37

1.H3Y6F*92

-3.55H1F-37

1.3763F*03
-3.9U67E-37

5.6R24E*03
-4.0859E-37

1.5864F*04

-4.1362E-37

19 1s1 KINIJ
2ND KIND

?*l?51E-n?
-60991YE-35

1.9~31E+ol
-R.9obsE-3s

4.0374E*02
-8.4U02E-35

2.9399E+i13
-f.6302E-35

9.8497E+03
-6.9506E-35

2.2928E+04
-6.4345E-35

20 1s1 KIND
2ND KINI)

IO21O8E-11
-).02YOE-62

1.?626E-05
-1 .33?2E-62

boH527E-03

-1.346~E-62

2.3304E-01
-.1 .2803K-62

2.3419E*O0
-1 .2109E-62

101578E*O1
-1.1632E-6.?

21 1sT KIND
2ND KINL)

flo
-leI)999E-79

i?.2jllE-04
-2.04b6E-79

4.z220E-nl
-2.6356E-79

2.7370E*01
-Z.8M48E-79

4.0695E*02
-3.0140E-79

2.5733E*03
-3e0547E-79

22 1s1 KIND

2ND KIND
0.

-1 .64R9-1OR
?.1U15E-06

-?.7451-198
loY562E-n2

-3.4I37O-1OR
4.6/N3E*oo

-3.8230-108
605123E*01

-4.0251-108
5.8508E*02

-4.1199-lof3

23 1sT KIND
?Nf) KINI)

n.
-3.6793-114

1.0+43E-07
-7.733+-114

209231E-113

-1.1144-113
5,1J99E-01

-102~85-113
1,4923E+01

-1.42$31-113
1.5306E*02

-1.5075-113

24 151 KIND

2ND KTW

n.
-1.1221-137

n.
-1.6419-137

1,83Z1E-04
-1.9652-137

7,1b54E-iJ2

-2.1153-137
3,3392E*O0

-2.%173-137
4,7557E*01

-2.2S21-137

25 1sT KIND
2N[~ KIND

00
-7.1121~-176

0.
-1.0814-173

7,86HOE-04
-1.3166-173

8.7331E-02
-1.%n16-173

200734E*O0
-1.6425-173

26 Isr KIND
2ND KIND

0.
-2.5611-186

0.
-s.f3’J07-186

o.
-9.2205-186

1.2662E-04
-1.1417-185

2,5267E-02
-1.3344-185

7.1241E-01
-1.5070-185

27 1sT KINLl
2NI) KIND

n.
-4e346d-20B

n.
-6,9868-208

0.
-d.4393-2otj

o.
-U.9~29-%I)B

5.7124E-03
-9.2469-20tl

1.8149E-nl
-9.3538-?O$I

09
-3.7633-?23

o.
-1.?471-222

o.
-1.5706-2?2

306872E-05
-1.9617-222

2.141OE-O3
-2.1255-i!22

29 1sT KIN()
2ND KIND

09
-4.3123-233

0.
-5.6945-233

0.
-6.1266-233

0.
-6.1291-233

6.45913E-04
-6.0347-233

4.041)4E-02
-5.9100-233

30 1sT KIND

2NI) KIND

o*

-+.3077-260

n,

-1 06~35-260

0.

-2.b564-?611

o.

-3.9787-260

3.3155E-OS

-4.39R9-?611

31 1sT KIND 0. n. 00 0. 1.7484E-23
2ND KIND

102117E-2I
-2.6378-246 -6.0664-246 -9.4853-246 -1.l/04-245 -1.3611-245 -1.5241-P45

32 1s1 KIND O. no i). o, 0. 0.
2ND KIND n. o. a. 00 0. 0.

33 1sT KIND 0. n. o. 0. 0.
2ND KIND n.

O*
0. 0, 0. 0. 09
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RUN NO. 7 8 9 10

EZN VOLT-CM SQO$ TO@NSENDS (X E-17)
2,0000E+01 3.9000E.01 7.0000E+O1 1,0000E+02

DRIFT VELOCITY CM/SECO E MU
5.9426E+06 ?.7833E*O15 1.2901E*07 1.6560E*07

CHARACTERISTIC ENERGY VOLT, O/MU
8.0777E-01 1.0246E+O0 Z.2420E*o0 3.0936E+o0

PO#ER=IE=Q X W X F/N X N AT 1 ATM. tiATTS/ELECIRONo LHS
500774E-09 9.9751E-09 30P579E-08 7.0746E-08

POWER AqS. RY INELASTIC cOLLo WAT~S/ELECTI?ON STP* RHS
4.8099E-09 Yo2640E-Oq 3.7112E-08 6.95+2E-08

TOTAL COLL. RATE / ELECTRON / VOLS UNITS ]oE16 MOLoSUMA
3.0%36E*07 4.q621E+(17 6.Q783E+07 7.52SOE*07

ON DIFF CONST X ML)L/CC, UNITS 10E16 MOL
1.nr)04E*06 9.6741E+05 1.fJ6f12E+06 1.19~)OE+06

MUN MOBILITY X“MOL/CCo “UNITS 10E16 YOL
?.9713E+n6 2.5944E+06 1.Q430E*06 1.6S60E*06

COLL RATE EACH LEVEL FOR Q(J)o UNITS 10EI6 40L0 Js 33

LEVEL RUN NO. 7 8 9 10

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Is

1sT KIND

2ND KINO

1sT KIND
2ND KIND

1sT KIND
2ND KIND

1sT KIND

2ND KIND

1ST KIND
2ND KIND

1sT KIND
2ND KIND

1sT KIND
2N0 KIND

1ST’ KIND
2ND KIND

1sT I(TNO
2ND K~NU

1sT KINO
2ND KIND

1sT KIND
2ND KYNO

lsT KINI)
2ND K!ND

1sT KIND
.2Nl) KINo

1ST KIND

2N0 KINO

ISr K[ND
2No KINO

“?.0032E-12
-506947E-16

4.2628E-12
-I08900E-14

707183E*06
-2e259QE+04

4.8387E+06
-Is1155E*03

1.3167i+05
-7*5463E+ofI

3.5265E*06
-1.8595E+01

70680RE+06
-?e2765E+u1

2.4796E*05
-205216E-01

2.3S23E+04
-1s2472E-03

304908E+04
-1oOO29E-O4

102104E-12
-1 ●527?E-21

?@?734F*on
-’3a0311E-04

1.9263E+06
-5*7244E-09

1.0309E+06

-S0711$4E-14

7.6S19E+05
-5.4975E-19

9.9~39E-12
-709880E-14

5.~267E-12

-2c5?TUE-14

I?.7719E+06
-2.6271E+04

602917E*06
-10461OE+O3

6.50$7E*05
-Q.694QE+no

5.611OE+O6
-2.3697E*01

6.2207E+06
-20379bE*01

7.3780E*05
-5.3343E-01’

1.2975E*05
-Q*4979E-03

1.92e6E*05
-3.2~99E-04

20?156E-12
-2.25U9E-21

laaf??ton~
-3*28v9k-04

3.5423E*06
-5.7Z82E-09

?.t1753Eoo6
-503523E-16

1.8306E*06
-500074E-19

1.9213E-11
-105I34E-I3

9.5036E-12

-3.9880E-14

1.2762E*07
-3.9315E+04

1.0269E+07
-203195E*03

2.1322E*06
-2.6099E+01

6.9962E+06
-202092E*01

8.9465E+06
-2.5214C*01

109696E+o6
-1.0565E+O0

4.5536F+05
-1.1537E-02

6.7825E*05
-7.H017E-04

5.6189E-12

-4.2443E-21

00??$13F*06
-202259E-04

4.b028E+06
-3.3557E-09

?.~641E*n6

-2,M”+36E-14

3.0997E*06
-205513E-19

2.0695E-11
-1c6241E-13

903023E-12
-3.8729E-14

1.3059E*07
-4,0163E004

10047OE*O7
-Z.3447Et03

2.1596E*06
-d.5b22E+n1

b.3302E+06
-1.8604E+01

8.9514E+(16
-2.5117F+OI

1.9580E*06
-1.Q042E+O0

4.6349E+05
-1.l120E-02

6.9075E*05
-7.4b91E-04

6.0518E-12
-4.3”328F-21

J.QM60c+06
-106J49E-(I4

+.0(J06E*06
-Z.4307E-09

205571E*06
-1,9355F-14

207715E*06
-1074QOE-19

s

.

I
.
.
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#

.

16 1s1 KIND 2.4962E*05 6.886@E~05 1.2808E+06 1.1659E+06
2ND KIND -208008E-24 -2c4149E-24 -1.1398E-24 -7.671OE-25

17 1ST I(INO 1.2242E+05 3.9192E+05 8.4031E*05 7.6892E*05
2ND KIND -1 .3833E-29 -) .la02E-29 -5.2124E-30 -3.4b20E-30

18 1s1 KIND 3.4203E*04 1.8404E+n5 6.3836E+05 6.50]2E+05

2ND KIND -401173E-37 -3.6952E-37 -1.8639E-37 -1.2167E-37

19 1sT KIND 4021O?E*LJ4 1.5520E*05 3.6345E*t15 3.6353F+05

2ND KIND -6*0172E-35 -4.7836E-35 -2.0769E-35 -1.3771E-35

20 1sT KIND 3.7224E*01 4.8340Eo02 5.5289E*03 ?.9$94E+03

2ND KIND -I01432E-62 -1.370BE-62 -2.776?E-62 -2.8461E-62

21 151 KIND 9,6646E+03 10525OE*O5 1.4704E*(16 109113E.*O6
2ND KIND. -3.n488E-79 -2.7U65E-79 -1.5139E-79 -1.or19F-79

22 1s1 KIND 20~685E*03 R.52iot+04 1.H804E*06 3.oM24E+06

2ND KIND -4*1562-108 -400011-ln8 -2.8472-108 -Z*3626-108

23 1sT KIND 8.3142E*02 3.13M91z+04 8,6E138E+05 1.4550E+06

2ND KIND -105585-I13 -1.5955-113 -1.1200-113 -8.6159-114

24 1sT KINO 302917E*02 2.ls43E*04 1.1685E*06 204088E+06

2ND KINO -203306-137 -2.4647-137 -2.6104-137 -2.4721-137

25 1sT KIND 2.0953E+01 3.2981E*03 6.3046E*05 2.0790E+06

2ND KIND -107699-173 -2.3~80-173 -5.2786-173 -7.2761-173

26 1sT KINO 802440E+O0 1.82U4E+03 4.7948E*05 1.5312E*06
2ND KIND -1,6773-185 -?04180-185 -4.2903-185 -4.6751-185

27 1sT KINO 2.3747E*O0 6.4350E+02 1.731OE*O5 5.2473E*05

2ND KIND -903813-208 -9clIb7-208 -6.9523-208 -5.7443-2otl

28 1sT KIND 3.9766E-02 ?.0511E+01 5.5226E*04 3.1438E*05

2ND KINO -?.4139-222 -4.33b0-2?2 -2.1365-2?1 -3.5744-2#1

29 1sT KIND 7.4912E-01 4.6061E+02 3.3532E*05 1.4355E+06

2ND KINO ‘5.7763-233 -5a2931-233 -7.5637-233 -1.2064-232

3n 1sT KIND 1.5262E-03 4.2031E*O0 2.5230E+94 1.f3MOf)E+n5

2ND KIND -6c9537-?60 -~.n593-26n -5.1R40-259 -9.0452-259

31 1sT KIND 204134F-20 ?.0777E-17 3.8?88E-10 2,1283E-13

2ND KIND ‘1.6~27-245 -2~71G7-245 -1.0741-244 -1.6fO0-244

32 1sT KIND 2.7J189E-07 1.1561E-01 2.f1307F+03 2.6642E+04

2ND KIND 0. il. 0. 0.
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33 1sT KIND 0. 3.3150E-05 5.4783E+01 1.5168E+03
2ND KIND 0. 0. 0. 0.

ALT/jh:3@50)


