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FORTRAN Computer Program Listings
Generalized Laser Kinetics Synthesis and Analysis
Boltzmann Electron Kinetics Analysis

TABLE OF CONTENTS

Program EASER . ... ieevssieonnsoeeissiansssssesie 1

Subroutines:
1) SINTE «.viivinsrnsssnsssessrsssssesssie I
2) ANALYZE ....ccc.osvsssscssssssssensse 4
3) DEEODE ......co0s ST SR T
4) UPBDATE .iiccocsssvsssverssassnvvns IR
8) PLABMA «.¢isvivcsvsnrososses s e sennsn - A
6) SHAPE ..ccivnconenns P e e 64
T) BONTBE(ivs sunsiarsnrivsssvosssasonssn B9
§) SMER ..viisvesirssssnsossvassssasnsss B3
9) GBAR . sossnsvinrssnvicssssabsrinsasss
10 PLOUT ..ovsvavsvevssnssshavasnsssssvasven 90
11) AXIS ccvosssvsnvansssscssssssnsassanses 104
12) INTERP ccocivevocsvoscssessncsscsscses 105
13) SIMPSON .ccvvescovscasssssncsnssvscsee 105
M) BIETOR .c.vovivsvsnobsvesanseunsnnsnns 106
15) COVER ¢ covsvvessssavsovssnssnscnsenee BUT
16) HEADINX .c.cvcocvoscescnssscscscessans 108

Program BLECT '.cicoossevavsessosssssovssosenss LU




PROGRAM LASER (INPUT,OUTPUT»TAPE2+TAPEI+TAPEGsTAPESs TAPE6=0UTPUT, LASER 2

1} TAPET,TAPES.TAPES+TAPE10=INPUT) LASER 3

c LASER %

c i = LASER 5

c LASER 6

c THIS PROGRAM 1S A GENERAL LASER KINETICS SYNTHESIS CODF WHICH CAN LASER 7

: c BE USED TO AUTOMATICALLY GENERATE SUBROUTINES REQUIRED FOR A LASER 8
§ c COUPLED ANALYSIS OF MOLECULAR AND ELECTRON KINETICS, OPTICAL Ex-  LASER 9
& c TRACTIONs AND EXTERNAL DRIVING CIRCUIT, THE MOLECULAR KINETICS LASER 10
4 c MECHANISMS ARE DEFINED BY AN ARBITRARILY LONG INPUT QUEUE OF SYM= LASER 11
2 c BOLIC REACTIONSs FOLLOWED BY THEIR FORWARD AND/OR REVERSE RATE LASER 12
§ c CONSTANTSe WHICH ARE AUTOMATICALLY TRANSLATED INTO COMPUTER-CODED LASER 13
; c EQUATIONS:. THE SYNTHESIZED SURROUTINES REQUIRED FOR THE COMPLETE- LASER 14
i c LY COUPLED ANALYSIS ARE COMPILED AND ADOED TO ALL OTHER REQUIRED  LASER 1S
P c SUBROUTINES FOR EXECUTION, A MULTISTEP GEAR INTEGRATION SCHEME LASER 16
; c FOR STIFF SYSTEMS OF DIFFERENTIAL EQUATIONS IS USED FOR THE FINAL LASER 17
k c ANALYSIS. THE TREATMENT OF ELECTRON KINETICS CONSISTS OF NUMERI- LASER 18
; c CAL SOLUTION OF THE BOLTZMANN TRANSPORY EQUATIONes WITH SUPERELAS- LASER 19
c TIC COLLISIONS AND ELECTRON-ELECTRON SCATTERING INCLUDED. THE LASER 20

c RADIATIVE EXTRACTION IS FORMULATED [N TERMS OF THE CAVITY PHMOTON  LASER 21

(A DENSITY (N = [/CoHeNU)y WITH A SPONTANEOUS EMISSION SOURCE TERM LASER 22

c AND AMPLIFICATION FROM STIMULATED EM SSION, LASER 23

: c LASER 26
§ c LASER 2s
3 c THIS CODE WAS DEVELOPED 8Y == LASER 26
£ c LASER 27
i c - LASER 28
- c 1 1 LASER 29
¥ c I  DR. WILLIAM B« LACINA 1 LASER 30
| c I  NORTHROP RESEARCH AND TECHNOLOGY I LASER an
b c 1  ONE RESEARCH PARK 1 LASER 32
i c I PALOS VERDES PENINSULAs CA 90276 I LASER 33
& c I TEL: (213) 377=-4811e EXT, 322 1 LASER 36
§ (o 1 I LASER 3s
: c - LASER 36
i c LASER 37
: c LASER 38
[ c COMPLETE DOCUMENTATION OF THE PRESENT CODE (INCLUDING A DISCUSSION LASER 39
¢ c OF THE MATHEMATICAL FORMULATIONs DESCRIPTION OF THE SUBROUTINES LASER )
i C AND NUMERICAL TECHNIQUESs AND INSTRUCTIONS FOR USAGE) IS AVAILABLE LASER 6l
g c IN pUBL ISHED REPORTS (1978). LASER 2
' c LASER %
c == - LASER s

c LASER '

c DECLARATION STATEMENTS -- LASER 6

c LASER a7

DIMENSION KF (200)s KR(200), GAS(200)+ RATEK(200)s FLAG(200), LASER 8

1 LEV1(2S)e LEV2(25)s N1(25)9 N2(2S)e VSLIG(2+25)9 POWER(2S)s U(2S)e LASER «9

2 NEL(25) e PROCESS(4925)s Q(501,25)¢ QM(S01), QMOM(SO01+2)e F(SO1)e LASER S0

3 S(S01)s G(SOL)s A(SOLe3)e B(SO1)s EV(S01)s NAME(I0)s MASS(30), LASER s1

4 F1(30)s E(30), PLOTS(30)s PMAX(30)y NTIME(30)s RPCT(30)¢ POP(32)9s LASER s2

S NO(32)s NDOT(32)9 ONYDTN(3I2¢8)s SCRTCH(32,12)s YMAX(32)s ERR(32)¢ LASER 53

6 PHI(32+65), NOUT(20142,32)9 TIME(201), ISUS(201,2)y COND(201+2)s LASER Se

7 IBEAM(201), RAD(20193)¢ ALPHA(201+6)9 TB(21)s JB(2]1)¢ COMMENT(S)s LASER sS

8 Y0(2), OY(2)s RATE(2)s RNAME(10)9 IMAGE(B8)s TITLE(3)s KAPTION(4) s LASER 56

9 10(10)e OUT(10)s DUM(S,2)s LABEL(5+2)¢ LINE(250)9 ERROR(10)+ LASER 57

s FATAL(10)» MOM(S0)s ITAU(30) LASER 58
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REAL NOs N1, N2y NDOTs KFs KRy NTOTs NOUT, NMOLs MASS, MOLWTe KB»
1 LDIDTe KTEs MUe ISUSs NE» IBEAM, INDUCTs KVOLTs LOSSe LENGTH»
2 JBEAMs JSUS, KVCMe [ONIZE» UB

INTEGER GAS, TYPEs TITLEs RATEs LHSe RHSe TODAYs GENDATEs WARN,
1  WORD

LOGICAL CONVRGE, ERRORy, REJECT, STOPs FATAL, LISTs OUT, ELECT,
1  EXPANDe TEST, MISSINGe OUTSIDEs STIMs ENDy MODIFYs ILLEGALs
2 ARC, FLAGs INTRPs PLOTS, REPEAT, ERRORS, FE

EQUIVALENCE (B.QM)

LABELED COMMON BLOCKS ==
COMMON / DATA / RATEK, KFe KRy VSIGy E

COMMON 7 DISCH 7 INDUCTs CAPACs RESISTe MUs AREAs DIST

COMMON SUURCE 7/ UPLUSs JBEAM, DVDXe FACTORes ENERGYs SBe SO

CONST 7 NTOTs TMOLs FREQe HNU

/
/

COMMON 7 GAINS 7/ GNET, GAMMA., GAIN, ABSORB, OMEGAs LENGTHs CAVITY
/
COMMON 7
/

COMMON TIMES 7 TRy TFe TFALL s TCy TBy JBy INTRPs NPTSe UNITS

DATA INITIALIZATION =--

DATA MESHs ITMAXs METHODs MAXDERs IDEGe IOy NSIZEe LIMITe NCYCLE.
1 KOUNT 7 S00s 1009 1o 79 25 10®1, 10, 2°200s 20 /

DATA EMAXs TMAXs EPSe ETAes RE, ELIMITe PCTy PERe WARN / 20.0s
1 S0.0¢ 3%°0,001s 30.0, 2°5.04 BHWARNING: /

DATA XKBs EEs Plo EFMTy FFMT 7/ 1,38E-23y 1.602E-19s 3.14159,
1 9H(IPELD,2), TH(F10,2) /

DATA OUTes EXPANDs REPEATs FATALs FEs ERROR, ERRORSes PLOTSy FLAG»
1  LIST /7 66% ,FALSE«s 201°,TRUE, /

NAMEL IST PARAMETERS =-

NAMELIST / CONTROL 7/ EMAXs MESHs EXPANDs ITMAXs TMAXs EPSy IDEG»
1 PCTys KOUNTs NCYCLEs LIMIT, MAXDERs METHODs ETAe» FATALe IO

NAMELIST /7 PARAM 7/ TPULSE, TMOL,s TE, PTOT, ATM
NAMELIST 7/ RATES 7/ KFy KR
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NAMELIST 7/ EBEAM 7/ JBEAMs ENERGYe+ FACTORe TRe TFe TCe TFALLs UA»

1 UBe JBe TBs UNITS

NAMELIST 7/ CIRCUIT 7/ KVOLTy INDUCT, CAPACs RESIST» AREAs DIST
NAMELIST 7 OPTICAL 7/ LOSSe REFLECT. GAMMA. AREAs LENGTHe CAVITY.

1 OMEGA

ARRAY STORAGE IS DEFINED BY THE FOLLOWING DIMENSION DECLARATORS ==

MARX = 200
Ml = MaXel

(MAx = MAXIMUM VALUE OF NCYCLE.2 THE NUMBER OF INTERVALS INTO WHICH

THE TOTAL PULSE OURATION 1S SUBDIVIDED FOR BOLTZMANN CALCULATIONS

AND OUTPUT GENERATION,)
MGRID = S00

(MGRID = MAXIMUM NUMBER OF BINS INTO WHICH THE ELECTRON ENERGY
RANGE MAY BE PARTITIONED IN THE E- KINETICS ANALYSIS.)

KMAX = 200

(KMAX = MAXIMUM NUMBER OF REACTIONS)

NMAX = 30

(NMAX = MAXIMUM VALUE OF NTYPE., THE NUMBER OF SPECIES)

NMAXP2 = NMAXe2

(NMAXP2 IS MAXIMUM NUMBER OF EQUATIONS FOR SPECIES AND CIRCVIT.)

NKMAX = 25

(NKMAX = MAXIMUM VALUE OF NK = NUMBER OF SECONDARY E= REACTIONS)

IF IT 1S DESIRED TO CHANGE DIMENSION STORAGE, THE ABOVE DECLARATOR

VALUES MUST BE MODIFIEDs AND THE FOLLOWING MISCELLANEOUS ARRAYS
MUST B CHANGED (AS SHOWN) IN THE DIMENSION STATEMENT --

KF (KMAX) ¢+ KR(KMAX) 9+ GAS (KMAX)s LEV] (NKMAX)o LEV2(NKMAX)+ N1 (NKMAX)

N2 (NKMAX) ¢+ VSIG(29NKMAX)s POWER (NKMAX) s U(NKMAX)e NEL (NKMAX) ¢
PROCESS (49sNKMAX) ¢ QIMGRID®19sNKMAX), QM(MGRIDe1)s QMOM(MGRID*1¢2)+»
F(MGRID*1)9 G(MGRID®*1)s A(MGRID¢193)y B(MGRID*1)9s EV(MGRID+1)»

FI(NMAX) s NAME (NMAX)» MASS (NMAX)+s E(NMAX) ¢ PLOTS (NMAX)¢s PMAX(NMAX)

NTIME (NMAX) o RPCT (NMAX) ¢ NO(NMAXP2)s POP(NMAXP2)s NDOT (NMAXP2),

DNYDTN (NMAXP2,8) ¢ NOUT (MAXel92,NMAX+2)y YMAX (NMAXP2)¢ ERR(NMAXP2)

SCRTCH(NMAXP2,12) 9 PHI(NMAX®2¢2%NMAX+S) e S(MGRID+1)s TIME(MAX*1)s
ISUS(MAX*]192)y COND(MAXel92)s IBEAM(MAX*l)y RAD(MAX+143)e

ALPHA (MAX+1,6), RATEK(KMAX)

NOTE ALSO THAT OIMENSIONS OF ARRAYS WHICH OCCUR IN LABELLED COMMON

BLOCKS MUST BE ACCORDINGLY MODIFIED IN ANY SUBROUTINE WHERE THEY
OCCUR, [IN PARTICULARy COMMON , DATA 7/ CONTAINS DIMENSIONS IN THE
SYNTHESIZED SUBROUTINES *JACOB® AND ®ONOTe,

1F CERTAIN DIMENSION DECLARATORS DO NOT AGREE WITH THOSE ON AN IN-
PUT DATA FILE (NSCRTCH) ACCESSED DURING EXECUTIONs AN EXIT OCCURS.

FILE USAGE -~

INPUT CARD FILE =-

LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
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LASER
LASER
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116
nr
118
119
120
121
122
123
126
125
126
127
128
129
130
131
132
133
136
135
136
137
138
139
140
lal
1642
143
146
145
146
1647
la8
149
150
151
is2
153
154
1S5S
1S6
157
1s8
159
160
l61
162
163
166
16S
166
167
168
169
170
171
172
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C
c
c
c
c
c
[~
c
C
c

KARDS = 10

SUBROUTINE ®EDITOR®s WHICH EDITS THE INPUT CARD IMAGES. CREATES AN

EFFECTIVE INPUT FILE ON TAPE S« WHICH IS THEN SUBSEQUENTLY USED.

INPYT €= CROSS SECTION FILE =~
INPUT = 8
REWIND INPUT

FILE OF UPDATED E- CROSS SECTIONS --
NOATA = 9
REWIND NDATA

SCRATCH TAPE USED IN PROGRAM SETUP ==
NSCRTCH = &

FILE FOR SYNTHESIS OF RATE SUBROUTINES ==
NTAPE = 7

REWIND NTAPE

MTAPE = 3

REWIND MTAPE

LTAPE = 2

REWIND LTAPE

62

DO 7 NK = 1,NKMAX
LEVI(NK) = LEV2(NK) = 0
DO 1 I = 1sNMAXP2
YMAX(I) = 1,0

DO 1 N = 1+8
DNYDTN(IsN) = 0,

Cc 1S JUST SOME ARBITRARY CONSTANT USED TO TAG RATES WHICH ARE NOT
EXPLICITLY INITIALIZED LATER BY INPUT --

C = =SQRT(]1,25963782)

DO 62 K = 1,KMAX

KFIK) = KR(K) = C

kB = Kp/EE

CALL DATE (TODAY)

REWIND NSCRTCH
READ (NSCRTCH) TITLEs GENDATE
IF (EOF (NSCRTCH)) 493

SYNTHESIS OF MOLECULAR KINETICS SUBROUTINES

SYNTHESIZE SUBROUTINE *DNDT® AND ®JACOB® TO CALCULATE THE VALUES
OF ONI/OT AND D/ONJIONI/OT) AS A FUNCTIUN OF TIMEs AND SUBROUTINE

sLEVELS® TO DEFINE THE CORRESPONDENCE OF LOWER AND UPPER STATES IN

THE E~ KINETICS ANALYSIS WITH THE MOLECULAR SPECIES LABELS ==

LASER
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LASER
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174
175
176
177
178
179
180
181
182
183
186
18S
186
1R87
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
20S
206
207
208
209
210
211
212
213
216
215
216
217
218
219
220
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222
223
226
225
226
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228
229
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READ DATA BLOCK NO, 1 ==

4 CALL EDITOR (KARDS.LIST)

1

GENDATE = ToDaY

CALL SYNTH (LTAPEs MTAPEs NTAPE» NSCRTCHs INPUTs NSIZE, NMAXs GAS»

* KMAXs NKMAX, LEvle LEV2, TODAY)

AT THE TERMINATION OF PROGRAM GENERATIONs THE SYNTHESIZED SUBROU-
TINES (80 HCD CHARACTER RECORDS) ARE STORED ON FILE *MTAPEe = 3,
WHICH IS USED AS A SOURCE FILE TO BE COMPILED (AND CATALOGED As A
BCO UPDATE FILE, IF DESIRED)+ NUMERICAL ODATA ASSOCIATED WITH RATE
CONSTANTS AND INFORMATION CHARACTERIZING THE REACTION SCHEME EN-
COUNTERED (UPON WHICH THE SYNTHESIZED SUBROUTINES ARE BASED) IS

STORED ON FILE ®NSCRTCH® = 4, IF FUTURE EXECUTION OF THE ANALYSIS

IS INTENOEOD, eNSCRTCH® MUST ALSO BE CATALOGUED AND SAVED.

CALL EXIT

SS
S9

S7

S6

GENERATE AN UPDATED ELECTRON CROSS SECTION FILE --
READ DATA BLOCK NO, 2 =~
CALL EDITOR (KARDSsLIST)
CALL UPDATE (INPUT, NDATA+ NTAPEs ,NOT.LIST, TODAY)

CALL COVER (TITLEs2)

READ DATA BLOCK NO, 3 ==~
CALL EDITOR (KARDSs +NOT.LIST)

GENERATE COMMENT CARD INFORMATIONe [F ANY -
tC =0
READ (S+101) [MAGE
IF (EOF(S)) S6,59
1IF «(LC,67.0) Go TO S7
WRITE (6,304)
WRITE (6+302)
LC = LCel
WRITE (6+303) [MAGE
IF (LC.NE«30) GO TO SS
WRITE (6,302)
LC =0
G0 TO SS
IF (LC.NE.O0) WRITE (64302)

REApD DATA BLOCK NO, & --
CALL EDITOR (KARDS+LIST)

REAND GENERAL CONTROL PARAMETERS THAT DEFINE ACCURACIES. SCOPE OF
CALCULATIONS, ITERATION LIMITS, INTERPOLATION ORDERs METHOD OF
INTEGRATIONy, AND OUTPUT OPTIONS ==

LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
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LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
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230
231
232
233
234
235
236
237
238
239
240
261
2642
243
246
24S
246
247
248

250
251
asz
253

255
256
as7
258
259
260
261
262
263
264
26S
266
267
268
269
270
27
212
273
274
275
276
2717
278
279
280
281
282
283
284
285
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c LASER 287
c et eeeetetmencnaa= LASER 288
READ (59CONTROL ) LASER 289
c D LASER 290
: c LASER 291
£ 1IF (METHODNE.0+AND<METHOD . NE.2) METHOD = 1 LASER 292
: IF (MAXDER.GT,8) MAXDER = 8 LASER 293
IF (MAXDER.EQ.8.AND<METHOD.NE.0) MAXDER = 7 LASER 294
IF (NCYCLECLE.0) NCYCLE = 1 LASER 295
IF (NCYCLE.GT.MAX) NCYCLE = MAX LASER 296
IF (LIMIT.LT,0) LIMIT = 0 LASER 297
IF (LIMIT<GT NCYCLE) LIMIT = NCYCLE LASER 298
c LASER 299
READ (NSCRTCH) MAXGASs NTYPEs MAXK, KTYPE, MAXNK, NKs ERRORS LASER 300
c LASER 301
ERROR(1) = ERRORS LASER 302
ERROR(B) = (MAXGAS .NE.NMAX) cOR, (MAXNK «NE sNKMAX) cOR+ (MAXK «NE .KMAX) LASER 303
c LASER 30a
c IF THE FOLLOWING CONDITION OCCURSes DIMENSION STORAGE IS INADEQUATE ta:en 305
c ASER 306
ERROR(9) = (NTYPEGT<NMAX) ,OR, (KTYPE+GT«KMAX) ¢OR, (NK(GT.NKMAX) LASER 307
c LASER 308
i c TRUNCATE DATA FILE *NSCRTCH® IF NECESSARY == LASER 309
b IF (NTYPE<GT NMAX) NTYPE = NMAX LASER 310
: IF (KTYPE«GT KMAX) KTYPE = KMAX LASER 311
IF (NK,GToNKMAX) NK = NKMAX LASER 312
c LASER 3
READ (NSCRTCH) (GAS(N)y N = 1,NTYPE) LASER 31
} READ (NSCRTCH) (LEV1(N)y LEV2(N)y N = 19NK) LASER 315
E (o LASER 316
i 00 72 1 = 1,10 LASER N7
: 72 OUT (1) = 10(1).NE.O LASER 318
c LASER 319
(o -=- - - LASER 320
c READ GENERAL EXPERIMENTAL PARAMETERS RELATING TO TEMPERATURE, LASER 321
c PRESSUREs PULSE LENGTHy, AND MODIFICATION OF RATE CONSTANTS == LASER 322
c -=- - LASER 323
c LASER 326
PTOT = ATM = TPULSE = TE = 0, LASER 325
3 TMOL = 300. LASER 326
. c LASER 327
: c B e LASER 328
2 READ (SsPARAM) LASER 329
E c e teeceme "t acaaa LASER 330
c LASER 331
IF (MESH.GT,MGRID) MESH = MGRID LASER 332
MESHP]1 = MESHe+] LASER 333
1F (TMOL.LE.0,) TMOL = 300, LASER 33
IF (TE,LE.O,) TE = TMOL LASER 335
IF (PTOT.EQ.0,) PTOT = 760,%ATM LASER 336
ATM = PTOT/760, LASER 337
UNIT = 1,0 LASER 338
IF (TPULSE.LE.0.) GO TO 42 LASER 339
TT = TPULSE LASER 340
3 IF (TT,6T.1) GO TO 42 LASER 341
TT = 1000.°TT LASER 32
UNIT = UNIT/1000. LASER 363
6
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g GO 10 43 LASER 344
£ 42 TOYT = TPULSE/NCYCLE LASER 345
¥ OTIME = TOUT/UNIT LASER 346
: c LASER 347
g c N = - LASER 348
g c READ OPTICAL RESONATOR PARAMETERS (REFLECTIVITYs LOSSe LENGTH» LASER 349
C OMEGAs ETCe) == LASER 350
C e LASER 351
c LASER 352
LUSS = REFLECT = GAMMA = 0, LASER 353
LENGTH = CAVITY = AREA = OMEGA = 0, LASER 354
c LASER 355
P e LASER 356
READ (S+OPT]ICAL) LASER 357
C e - e LASER 3s8
c LASER 359
IF (LENGTH.LE.O0.) LENGTH = 0.01 LASER 360
I¥ (CAVITY.LE.O.) CAVITY = LENGTH LASER 361
IF (CAVITY.LT.LENGTH) CAVITY = LENGTH LASER 362
STIN = REFLECT.GTIOO LASER 63
IF (REFLECT,.LE.O0,) REFLECT = 1.E-20 LASER 364
IF (LOSS.LT,0,) LOSS = 0, LASER 365
R = REFLECT/100, LASER 366
LOsS = LOSS/100. LASER K7
- ' IF (GAMMA.GT,.0,.) LOSS = 0. LASER 368 |
! IF (OMEGA.LE.O0,) OMEGA = AREA/CAVITY®*2 LASER 369
‘ IF (GAMMA.EQ.0.) GAMMA = (LOSS - 0,S5*ALOG(R))/LENGTH LASER 370
TCAVITY = CAVITY/(30.*LENGTH®GAMMA) LASER 37
: PASS = 100.*L0SS LASER 372
. OMEGA4P = OMEGA/4./P1 LASER 3713
: c LASER 374 |
c - ———- LASER 371s |
[ READ EXPERIMENTAL ELECTRICAL AND CIRCUIT PARAMETERS =-- LASER 376 |
[ S -—- LASER 377 1
(9 LASER 378 |
TR = 0, LASER 379
TF = Tc = 10000. LASER 380
TFALL = 1.0 LASER 38!
00 S17 1 = 1,21 LASER 382
S17 18(1) = JB(]) = 0, LASER 383
: UNITS = 1.0€-09 LASER 384
§ JBEAM = ENERGY = 0, LASER a8s
: FACTOR = 1.0 LASER 386
4 sV =0y = 0, LASER 387
; ; UA = ug = 0, LASER 388
i DEPOSIT = 0, LASER 389
¢ LASER 390
c e et et LT LASER 39)
READ (Se+EBEAM) LASER 392
(o Eaae LD Lt D DD LASER 393
c LASER 39
IF (UB,GT.EMAX) UB = EMAX LASER 39s
: c FOR THE SWUARE WAVE S(U) = 19 UA € U € UBy THE AVERAGE ENERGY LASER 396
; c UPLUS = <U¢> 1S GIVEN BY -- LASER 397
j uPLys = (VA « yB)/2. LASER 398
‘ SMAx = JB(1) LASER 399
; IF (SMAX.LT,0,) GO TO S19 LASER «00
7
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NPTS = 1 LASER

70 = T8(1) LASER

DV 515 1 = 2,21 LASER

Tl = TR(I) LASER

1F (T1,LE.T0) GO TO S18 LASER

NPTS = NPTS«] LASER

sl = yg(l) LASER

IF (SI.LT.0,) GO TO 519 LASER

IF (SI.GT<SMAX) SMAX = S] LASER

S15 10 = T} LASER
518 INTRP = NPTS,.GT.1 LASER

c CUMPUTE NORMALIZED E-BEAM CURRENT DENSITY SHAPE FUNCTION == LASER
D0 521 I = 14NPTS LASER

$21 JB(]) = JB(])/SMAX LASER
60 10 520 LASER

519 INTRP = JFALSE, LASER

c LASER
S20 KVOLY = 0. LASER
POISCH = V. LASER

AREA = DIST = ), LASER
INDUCT = RESIST = 0. LASER

CAPAC = 1.0 LASER

c LASER
P o = LASER
READ (SeCIRCUIT) LASER

C - LASER
c LASER
voLT = 1000,*kvOLT LASER

ELECT = KVOLT,NE.O, LASER

1F (DIST.EQ.0,) DIST = 1,0 LASER

c LASER
ELECT = ELECT.AND+NK.NE.O LASER

NEQ = NTYPE LASER

1F (ELECT) NEQ = NEQ+2 LASER

NPl = NTYPEel LASER

NP2 = NTYPE+2 LASER

c LASER
(% - LASER
c READ UPDATED RATES FOR ALL PROCESSES == LASER
c i AN LASER
c LASER
c REAp NUMERICAL RATE DATA PROVIDED AT THE TIME OF PROGRAM SYNTHESIS LASER
( (STORED ON TAPE NSCRTCH)s AND (POSSIBLY) MODIFIED BY INPUT FROM LASER
c THE SRATES ,.. $ CARD. NOTE THAT CERTAIN RATES ARE ABSENT IF THEY LASER
c 0ID NOT APPEAR AT PROGRAM SYNTHESIS, THESE RATES ARE NOT ACCES-  LASER
c SIBLE BY INPUT, AND ARE IGNORED fF AN ATTEMPT IS MADE TO SPECIFY  LASER
c THEM ON THE SRATES eee $ CARD, HOWEVERs FOR SECONDARY ELECTRON LASER
c COLLISIONS (FOR WHICH RATES ARE NORMALLY OBTAINED BY DEFAULT TO LASER
c €= KINETICS CALCULATIONS)s FIXED INPUT VALUES FOR RATES MAY BE LASER
c ASSIGNED BY THE SRATES ... $ CARD IF THERE IS NO ELECTRIC FI1ELD LASER
c (IeEs9» EVCM = 0 SPECIFIED ON THE FOREGOING SCIRCUIT .,. $ CARD). LASER
c LASER
c s S LASER
READ (S5¢RATES) LASER

c s e P e LASER
c LASER
REWIND MTAPE LASER

40y

4n2
4903
404
490S
“06
“Q7
408
©n9
410
411
412
413
414
415
4l6
©17
&18
419
20
621
w22
“23
@24
©25
426
“27
428
429
430
431
32
433
436
&35
436
©37
438
439
460
sl
462
443
TN
4S
446
a7
448
449
50
“s]
452
453
5S4
4SS
456
4s7




sTOP = FALSE,
X0 = 24
IF (KOUNT.LE.0) KOUNT = KO
IF (KOUNT.GT.X0) KOUNT = K0
NSKIP = KO = KOUNT
IF (NSKIP.LE.O0 ) NSKIP = 1
ENCODE (100109,PAGE) NSKIP
B LE2LC=sK=N=0
ILLEGAL = MODIFY = JFALSE.
71 READ (NSCRTCH) LSUMe LSUMs LABELs RATE, FKy RKs RNAME., COMMENT
IF (EOF (NSCRTCH)) 70,491
Q)1 NFLAG = IH
TEST = JFALSE, .
K = Kol
DO 84 | = l,NTYPE
i NL =2 NR =0
‘ 00 503 J = 1,5
IF (LABEL (Je1) EQeI) NL = NLe)
503 IF (LABEL (Je2) ,EQ.I) NR = NRe}
NI = NR=NL
IF (1.EQeleAND.NL<EQ.1.AND.NR.EQ,1) NI = ]
86 NTIME(I) = NI
INAGE (1) = RATE(1)
IMAGE (2) = RATE(2)
DECODE (19100.RATE(1)) RI
DECODE (1+100,RATE(2)) R2
IF (R2,EQ.1HX) IMAGE(2) = IH
IF (R1,NE«IHV,AND.R2.NE.1HV) GO TO 73
N = Nel
VSIG(leN) = VYSIG(2sN) = 0,

I e TR

- AT

‘ c

! ¢ COUNT NET NUMBER OF ELECTRONS (RHS-LHS) ==

; c

! NEL(N) = 0

DO 92 M = ),S

i IF (LABEL (M¢1)<EQ.2) NEL(N) = NeL(NI=1

¢ 92 IF (LABEL (M¢2) eEQe2) NEL(N) = NEL (N)ol

; c

| IF (NOT.ELECT) GO TO 7«

§ IF (R1.EQ.1HV) IMAGE(1l) = 1IH

: IF (R2.EQ.1HVY) IMAGE(2) = 1M

% G0 10 7

¢ c

1 : c (IF EVCM = 0+ AND IF KF OR KR ARE NOT SPECIFIED FOR A SECONDARY

c ELECTRON PROCESSs IT IS ASSUMED BY THE PROGRAM THAT THERE wAS AN
c IMPLIED INPUT OF KF = 0 AND/OR KR = 0 FOR THAT PROCESS.)
c

76 IF (R1,NE.1NV) GO TO 76
iF |KF(K).ED-C’ KF(K) = 0,
VSIG(1eN) = KF(K)
76 IF (R2,NE.lHV) GO TO 73
IF (KR(K),EQ.C) KRIK) = 0,
vSIG(2+N) = KRI(K)
b 73 IF (KF(X),EQ.C) GO TO 67
IF (IMAGE (1) (NE.IH ) GO TO &7
KF(K) = C
L = Lel)




5 J = INF LASER 515
& NFLAG = 2Hee LASER S16
& TEST = ILLEGAL = .TRUE. LASER 517
% ENCODE (10430S«LINE(L)) Jy K LASER S18
4 STOP = «TRUE. LASER 519
§ 67 IF (KR(K).EQ.C) GO TO 68 LASER 520
: IF (IMAGE (2) ,NE.1H ) GO TO 68 LASER 521
g KR(K) = C LASER 522
: L = Lel LASER S23
i J = IHR LASER 526
g NFLAG = 2H®e LASER S2s
§ TEST = ILLEGAL = +TRUE. LASER 526
3 ENCODE (10430SesLINE(L)) Jo K LASER st
; STOP = «TRUE. LASER 528
- c LASER $29
c AT THIS POINT, WITH THE EXCEPTION OF CHANGES ENCOUNTERED AND PER= LASER S$30
c PERMITTED BY INPUT, VECTORS KF AND KR CONTAIN ALL C-VALUES, AND LASER $31
c LINE(L) CONTAINS NAMES OF RATES INACCESSIBLE By INPUT FOR THE PRO=- LASER 532
c GRAM EXECUT]ION, LASER $33
c LASER S36
68 IF (KF(K).EQ.C) GO TO 63 LASER S3s
ENCODE (509323,COMMENT) LASER 536
: MODIFY = ,TRUE. LASER 537
g IF (oNOT,TEST) NFLAG = 2H « LASER S38
; ENCODE (1093014RATE(1)) KF (K) LASER 539
g IF (KF(K).EQ.0,) RATE(]l) = 1IN LASER 5S40
£ GO TO 64 LASER Sa]
i 63 KF(K) = FK LASER Su2
k 66 IF (KR(K).EQ.,C) GO TO 69 LASER S43
$ ENCODE (S09323,COMMENT) LASER Sea
¢ MODIFY = ,TRUE. LASER S4S
£ IF (oNOT,TEST) NFLAG = 2H ® LASER S46
g ENCOOE (109301,RATE(2)) KR(K) LASER Sa7
i 1IF (KR(K).EQ.0.) RATE(2) = IH LASER S48
£ G0 10 10 LASER S49
§ 69 KR(K) = RK LASER Sso
§ 10 WRITE (MTAPE) (NTIME(I)s I = JoNTYPE)s RATE, RNAME LASER SS1
5 IF (.NOT.OUT(10)) GO TO 71 LASER ss2
g IF (LC.NE.0) GO TO 2 LASER Ss3
: IF (K.€Q.1) GO 1O 83 LASER S84
WRITE (6,102) LASER S&S
IF (MOVIFY) WRITE (64123) LASER 556
IF (ILLEGAL) WRITE (6+124) LASER S87
83 ILLEGAL = MODIFY = +FALSE. LASER 558
WRITE (6+PAGE) LASER 559
WRITE (6¢103) GENDATE LASER S60
1F (ELECT) WRITE (6+219) LASER S61
WRITE (6+105) LASER Se2
2 LC = Lcel LASER S63
IF (LC.EQ.KOUNT) LC = 0 LASER See
WRITE (69104) NFLAGY Ky (RNAME(J)s J = 195)s RATEs COMMENT LASER SeS
G0 10 71 LASER 566
c LASER Se7
70 IF (.NOT.OUT(10)) GO TO 93 LASER Se8
WRITE (6+102) LASER 569
IF (MODIFY) WRITE (6+123) LASER S70
IF (ILLEGAL) WRITE (64126) LASER 571

10
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93 ERROR(7) = STOP

Si1e

S16

$2s

BEGIN GENERATION OF ERROR DIAGNOSTICS ==

LINES = 6
WRITE (6+212)

1F (.NOT.ERROR(1)) GO TO Si4
WORD = WARN
IF (FATAL (1)) WORD = 6HFATAL?
WRITE (6,201) WORD
LINES = L INES.S

IF (.NOT.ERROR(8)) GO TO S16
WORD = WARN
IF (FATAL(8)) WORD = 6HFATAL?
WRITE (6,208) WORDs MAXGASe MAXKs MAXNK
LINES = LINESS

IF (NOT.ERROR(9)) GO TO S25
WORD = WARN
IF (FATAL(9)) WORD = 6MFATAL?S
WRITE (6+209) WORD, NKMAXe KMAXs NMAXs NKes KTYPE. NTYPE
LINES = LINES+S

1F (,NOT.ERROR(7)) GO TO 7S
WORD = WARN
IF (FATAL(7)) WORD = G6HFATAL:
WRITE (6+207) WORD
LINES = LINES ¢ S + (L*7)/8
WRITE (6,108 (LINECI)s T = 1,L)

75

20
k)|

36

DU S I = 1yNTYPE
MASS(I) = O,
E(I) = NO(I) = C

READ INPUT DATA: NAMES., CONCENTRATIONS, ENERGIESe MASSES =--

L = NGAS = 0

P“ESS = 0.

IONIZE = 1.0E-)2

READ (S5¢101) TYPEy RATE, ODUMMY, DUMMYs NPLOT
IF (EOF(S)) 11,31

BACKSPACE S

READ (5¢112) POs EO» MOLWT

IF (TYPEJNE,.3HRAD) GO TO 36

SPECIES *1* CORRESPONDS TO RADIATION --
NO(]) = PO

G0 10 20

IF (TYPE.NE . 4HE(=)) GO TO 39

SPECIES ®2°® CORRESPONDS TO ELECTRONS =<
NO(2) = PO

PLOTS(2) = NPLOT.EQe4HPLOT

LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER

572
S713
S74
S7S
S76
S17
S78
579
580
S81
sa2
SA3
S84
58S
S86
S87
Sas
Sa9
S90
591
S92
S93
S94
595
596
S97
598
S99
600
601
602
603
604
60S
606
607
608
609
610
611
612
613
6la
615
616
617
618
619
620
621
622
623
624
625
626
627
628
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60 10 20 LASER 629
39 IF (TYPE.NE.6HIONIZE) GO To 81 LASER 630
10N12E = PO LASER 631
1 PLOTS(2) = NPLOT.EQ.4HPLOT LASER 632
60 10 20 LASER 633
A1 PRESS = PRESS ¢+ PO LASER 634
4 1F (PO,LE.0,) GO TO S8 LASER 635
3 NGAS = NGAS+) LASER 636
' NAME (NGAS) = TYPE LASER 637
¢ MASS (NGAS) = MOLWT LASER 638
3 FI(NGAS) = PO LASER 639
p 58 0O 8 I = 3¢NTYPE LASER 640
§ 1F (TYPE.EQ,GAS(I)) GO TO 9 LASER 641
: 8 CONTINUE LASER 642
: L = Lel LASER 643
§ LINE(L) = TYPE LASER 644
i ERROR(2) = ,TRUE. LASER 645
! GO 10 20 LASER 646
g 9 IF (RATE(1) ,NE.JH ) NO(]) = P0®0.965E 19/TMOL LASER 647
& IF (RATE(2) .NE.1H ) E(]) = EO LASER 648
; PLOTS (1) = NPLOT.EQ.4HPLOT LASER 649
2 60 10 20 LASER 650
c LASER 651
11 IF (.NOT.ERROR(2)) GO TO S26 LASER 652
: WORD = WARN LASER 653
3 IF (FATAL(2)) WORD = 6HFATAL:? LASER 654
5 WRITE (6,202) WORD LASER 655
4 LINES = LINES ¢ S ¢ (L*7)/8 LASER 656
B WRITE (64108) (LINE(I)y I = 1,L) LASER 657
c LASER 658
$26 DO 6 1 = 19NGAS LASER 659
6 FI1t1) = FI(1)/PRESS LASER 660
1f (PTOT.EQ,0,) GO TO 27 LASER 661
: DO 28 1 = JJNTYPE LASER 662
3 28 IF (NO(I)eNE.C) NO(I) = NO(I)*PTOT/PRESS LASER 663
% 60 710 26 LASER 664
i 27 PTOT = PRESS LASER 665
26 NMOL = NTOT = 0,.965E 19*PTQOT/TMOL LASER 666
IF (INO(2)<LE.O0,) NO(2) = IONIZE®NMOL LASER 667
3 c LASER 668
h c CHECK INITIALIZATION OF POPULATION DENSITIES =-- LASER 669
L=o0 LASER 670 -
DO 12 1 = LloNTYPE LASER 671 |
IF (NO(I)eNE.C) GO TO 12 LASER 672
ERROR(3) = ,TRUE. LASER 673
L = Lel LASER 674
LINE(L) = GAS(I) LASER 67S
NO(I} = 0, LASER 676
12 DNYDTN(Is1) = NOUD) LASER 677
ﬁ IF («NOT.ERROR(3)) GO TO S27
WORD = WARN
IF (FATAL(3)) WORD = HFATAL:
WRITE (6,203) WORD
LINES = LINES * S » (L*7)/8
WRITE (6,108) (LINE(Idy 1 = 1, L)
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S27 L

15

Sa2e

CHECK INITIALIZATION OF ENERGIES =--
=0
E()) = E(2) = o,
00 1S [ = 3JNTYPE
IF (E(1).NE.C) GO TO 15
E(I) = 0,
ERROR(4) = ,TRUE.
L = Lel
LINELL) = GAStI)
CUNTINUE

IF (NOT.ERROR(4)) GO TO 528
WORD = WARN
IF (FATAL(4)) WORD = 6HFATAL?
WRITE (6,204) WORD
LINES = LINES * S + (L*T)/8
WRITE (6+108) (LINE(I)e I = 1,L)

IF (<NOT.ELECT) GO TO 80

9S

87

89

79

29

IF THE BOLTZMANN ANALYSIS BELOW DOES NOT CONVERGE+ CONTROL RETURNS
TO THIS POINT TO EXPAND THE ELECTRON ENERGY RANGE =~

TA = 0,

1F (.NOT.REPEAT) GO TO 79

IF (EMAX.GE,S.,) GO TO 87

EMAX = EMAXe2,

IF (EMAX.GT,.S5,) EMAX = S,

60 TO 89

EMAX = EMAX + s,

IF (EMAX.LELELIMIT) GO TO 79
WRITE (65220) EMAXs ELIMIT
GO 10 97

DE = EMAX/MESH

€0 = 0,

NA = UAZDE + 1)

NB = UB/DE + |

IF ((UASNE.UB) ,AND. (NA,EQ.,NB)) NB = NA«l

UA = DE®(NA-)})

UB = DE®(NB-1)

oV = UBR=VA

sV = 0,

1f (DU,6T.0,) SU = 1.70U

00 29 1 = l.MESHPI

QMOM(I,1) = QMOM(1+2) = 0,

EVII) = EO

stl) = 0,

IF (I1.LT.NA,OR,I.GT.NB) GO TO 29

s{l) = su

€0 = EO0 ¢ OE

S(l) Is THE NORMALIZED SOURCE FUNCTION FOR SECONDARY ELECTRON
CREATION: INT(DU S(U)) = 1,

REWIND NSCRTCH

LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER
LASER

To06
707
708
709
710
711
na2
713
T1a
ns
T16
n?
718
719
720
121
722
723
124
128
726
727
728
729
730
L&
732
733
734
738
736
737
738
739
740
761
762




Cc
Cc
C
Cc
Cc
{ c
§ Cc
. c
i Cc
5
3 c
1 : C
4 C
b c
C
c

READ (NSCRTCH) TITLE
READ (NSCRTCH)
READ (NSCRTCH)
READ (NSCRTCH)

14

Sos

1 Q(1,N)s VO, UM,y

IF THE SYNTHESIZED PROGRAM WAS CONSTRUCTED TG DEFAULT TO ELECTRON
KINETICS CALCULATIONS AS THE SOURCE FOR SECONDARY ELECTRON COLLI-
SION RATESs AND IF THE EXPERIMENTAL SITUATION CORRESPONDS TO AN

ELECTRIC DISCHARGE (EVCM # 0), THE ELECTRON CRNSS SECTION FILE IS

PROCESSED ==

CALL SECOND (T0)
IN = NTYPE
K=N=0

J =]

S'OP = JFALSE,

READ (NSCRTCH) LHSe RHSs LABEL, RATE» FKe RK, RNAME

IF (EOF (NSCRTCH)) 609505
DECODE (1+100,RATE(1)) RI1
DECODE (1+100,RATE(2)) R2

1IF (R1,NE<«1HV,AND+R2.NE.1HV) GO TO 14

N = Nej
ENCODE (409101,PROCESS(1+N))

(RNAME (L) s L = 144)

PROCESS THE INELASTIC ELECTRON CROSS SECTION FILE =--

CALL PLASMA (NDATAs MGRID*1l» MESHe LHSs RHS, RNAMEs EVs Fs Go
INs GASy MISSINGs REJECTy OUTSIDEs IDEGe OUT(8))

TEST = MISSING.OR.REJECT.OR,0UTSIDE

IF («NOT,TEST) GO TO 32
STOP = STOP,OR.TEST

K = Kel

IF (J.67,231) GO TO 33

ENCODE (S0,322+LINE(J))
J = JeS

ENCODE (S504129+LINE(J)) Ko (PROCESS(LeN)s L = 1o4)

J = JeS

IF (MISSING) ENCODE (S0+11S+LINE(J))

IF (MISSING) J = J+S

IF (OUTSIDE) ENCODE (S0+116.LINE(J)) EMAX

IF (OUTSIDE) J = J*S

IF (REJECT) ENCODE (SO0s117.LINE(J)) EMAX

IF (REJECT) J = JeS

IF (J.LE,225) GO TO 33
ENCODE (100,1284LINE(J))
J = Jell

GO TO 33

32 00 264 L = l.MESHPL
26 Q(LyN) = EV(L)®Q(LN)
33 UiN) = 0,

Ll = LEVIIN)
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i

L

00000

19

21
13

23

22
38

60

1IF (L1.EQ.0) GO TO 19
UiN) = = E(LD)

60 70 13

OV 21 L = 1,5

I = LABEL(L,1)

1IF (1.£Q.9) GO TO 13
UIN} = UIN)=E(])

L2 = LEV2(N)

1IF (L2,EQ.0) GO TO 23
UIN) = UIN) « E(L2)
GO 1O 38

D0 22 L = 1,5

1 = LABEL(L,2)

IF (1.£Q.0) GO TO 38
UIN) = UIN)+E(T)

CONT INUE

G0 10 14

ERROR(5) = STOP
FE = FATAL(S) ,AND.ERROR (S)

PROCESS THE MOMENTUM TRANSFER CROSS SECTIONS =--

IN = NTYPE

TWOM = 2.118370

STOP = JFALSE,

00 17 1 = 1,NGAS

1IF (FI(I).EQ.0.) GO TO 17

FRACT = FI(])

MISSING = REJECT = OUTSIDE = ,FALSE.
ENCODE (409106sRNAME) NAME (1)

ENCODE (5091204 IMAGE) NAME(I)s NAME(I)
DECODE (509100, IMAGE) (MOM(L)y L = 1+50)
CALL DEKODE (GASs MOMs LHSe RHSe LABEL., DUM, 10¢ INs S0)

CALL PLASMA (NDATA, MGRID*1s MESHe LHSs RHSs RNAMEs EVe Fe Go QMo
1 Uo, UMs IN, GASs MISSINGs REJECTs OUTSIDE, [DEGs OUT(8))

TEST = MISSING.OR.REJECT+OR,0UTSIDE ,OR, (MASS(]) .LE.0.).OR.
1 (UM, LT .EMAX)

IF («NOT,.TEST) GO TO 36

K = Kel

IF (J.6T7,221) GO TO 17

ENCODE (S50,322+LINE(J))

J = JeS

ENCODESlso.IZO-LlNE(J)) Ko (RNAME(L)e L = 1464)

Jd = Je

IF (MISSING) ENCODE (S0411S,LINE(J))

IF (MISSING) J = Je¢S

IF (OUTSIDE) ENCODE (S0+1164LINE(J)) EMAX

IF (OUTSIDE) J = JeS

IF (REJECT) ENCODE (SO0.117,LINE(J)) EMAX

IF (REJECT) J = Je§

IF (UMLT.EMAX) ENCODE (SO0+118¢LINE(J)) EMAX
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98

&6

61

&7

IF (UMLTLEMAX) J = JoS

IF (MASS(]).LE«Oe) ENCODE (S0+119+LINE(J))
IF (MASS(]).LEeOe) J = Jo5

IF (J.LE,225) GO TO 17

ENCODE (100,128,LINEtD))

J = Jel0

G0 10 17

CONSTRUCT TWO MOMENTUM TRANSFER FUNCTIONS WHICH OCCUR IN THE

BULTZMANN EQUATION ==

DU 46 L = 1,MESHP]
FQ = FRACT®QM(L) Gigts
1) = QMOM( .
g:g::t:z) = onon«L:2» + FQ/MASS (1)

sTOp = STOP,OR.TEST
ERROR(6) = STOP

FE = FE.OR. (FATAL (6) cAND.ERROR (6))
ERRORS = ERROR(S) «OR.ERROR (6)

GENERATE ADDITIONAL WARNING DIAGNOSTICS FOR E= DATA

IF («NOT.ERRORS) GO TO 98
WORD = WARN
IF (FE) WORD = 6HFATAL?
S S S + (J%4)/S
NES = LINES ¢ S )
%; (RE;EAY.OR.007(0).OR.OUY(9).OR.(LINESoGT.SSD)
WRITE (69212)
LINES = 6
WRITE (64205) WORD
WRITE (64+206) (LINE(L)s» L = 140)

FATAL(10) = ,TRUE.

D0 46 L = 1,MESHPI

X = EV(L)

XSQ = TWOM®xex

ERROR(10) = QMOM(Le+1) LE.O.
IF (ERROR(10)) GO TO &7
AflLo1) = X/NMOL/QMOM(L+1)
AlLo2) = ASQeNMOL*QMOM(L+2)

XBAR = OEIf.

0 = lyMESH

gAL:llLVERP'(Z. XBARe QMOM(1el)s EVe Atlel)s 1o MES:SI)
CALL INTERP (2, XBARy QMOM(I42)4 Eve A(l92)y 1s MESHP])
XBAR = XBAR ¢ DE

QMOM (MESHP 1 ,1) = QMOM (MESH.1)

QMOM (MESHP 1 42) = QMOM (MESH.2)

WORD = WARN

- . v =
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IF (FATAL(10)) WORD = 6HFATAL: LASER 914
IF (ERROR(10)) WRITE (6+,210) WORD LASER 915
c LASER 916
CALL SECOND (T1) LASER N7
TA = TA ¢ (T] = TO) LASER 918
" LASER 919
KTE = KB*TE LASER 920
EXPON = EXP(=DE/KTE) LASER 921
F8 = 1, LASER 922
00 37 I = l,MESHP] LASER 923
Ftl) = FB LASER 924
37 F8 = FB®EXPON LASER 925
Cc LASER 926
b c PROHIBIT FURTHER PLOTS OR TABULATIONS OF E- CROSS SECTION DATA == LASER 927
; c LASER 928
: oUT(g) = OUT(9) = ,FALSE. LASER 929
c LASER 930
: c L - LASER 931
: c LASER 932
; c TEST FOR ERROR CONDITIONS -- LASER 933
, 80 FE = ERRORS = ,FALSE. LASER 934
i c LASER 935
é 00 96 1 = 1,10 LASER 936
; ERRORS = ERRORS.OR.ERROR(I) LASER 937
H FE = FE.OR« (ERROR (1) +AND.FATAL (1)) LASER 938
f c RESET ERROR FLAG =- LASER 939
3 % EﬂaOR(;) = ,FALSE. LASER 940
g IF (FE) WRITE (64300) LASER 91
€ 1f (FE) GO TO 99 LASER 92
* (% LASER 93
¥ 1F (REPEAT) GO TO 90 LASER 944
f} 1F (SU.EQ.0,) GO TO &S LASER 945
& c LASER 96
i C PLOT OF NORMALIZED EXTERNAL IONIZATION SOURCE FUNCTION =< LASER 9%7
i [ LASER 948
: WRITE (6+130) UPLUS LASER 949
y0t1) = OY(1) = 0. LASER 950
3 CALL PLOT ()y MESHele 19 Ss Y0o DYe EVe 0oy Oes «TRUE.s «TRUE., LASER 951
1 . 1 «TRUE.,» «TRUE.s» «TRUE.s» TITLEs 1v O) LASER 952
i WRITE (64131) LASER 953
g c LASER 954
¢ 4S5 MU = 1000. LASER 955
TEOLTZ = NBOLYZ = O LASER 956
i VMAX = 0,9999exVOLT LASER 957
NO(NPL) = CAPACeVOLT LASER 958
NO(NP2) = O, LASER 959
RO = DxST/ARCAI(EEONUi LASER 960
IF (INDUCT<EQ.0.) NO(NP2) = =VOLT/(RESIST + RD) LASER 9%1
ONYQOTN(NPLls1l) = NO(NPI) LASER 962
ONYDTN(NP291) = NO(NP2) LASER 963
HMIN = TOUT/1000. LASER 964
HMAX = TOUT LASER 965
H = HMIN LASER 966
DELTA = ETA LASER 967
JSTARY = 0 LASER 968
T=TP =NP =0 LASER 969
7T = TOUT LASER 970
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o000

(2 X2X2)

aO0On an0an

INT

ao

16

25

66
6S

e o W 1
ENCODE (40+322,KAPTION) LASER 971
LASER 972
-- LASER 973
EGRATE EQUATIONS FROM T = 0 TO T & TPULSE == LASER 974
- - - LASER 975
LASER 976
END = NP.EQ.LIMIT LASER 977
HOUT = TOUT - TT LASER 978
IF (H.LT.HOUT) GO TO 18 LASER 979
LASER 980
BEFORE INTEGRATING FROM T o (T o H), WHICH WILL PASS THE CYCLE LASER 981
TIMEs WE PAUSE TO GENERATE OUTPUT EXTRAPOLATED TO TIME NP®*TOUT == LASER 982
LASER 983
00 16 1 = 1,9 LASER 984
OUT(I) = ,FALSE. LASER 985
IF (10(I),EQ.0) GO TO 16 LASER 986
OUT(I) = NP,EQ.10(1)*INP/10(I)) LASER 987
CONT INVE LASER 988
NP = NPe] LASER 989
TP = T ¢ HOUT LASER 990
TIME(NP) = TP/UNIT LASER 991
IBEAM(NP) = JUBEAM®SHAPE (TP) LASER 992
IF (LIMIT.NE.O) ENCODE (40,121+KAPTION) TP LASER 933
LASER 994
CALCULATE EXTRAPOLATED VALUES OF THE POPULATION DENSITIES =-- LASER 995
LASER 996
SH = HOUT/H LASER 997
s =1, LASER 998
JP1l = JSTARTe]) LASER 999
00 25 | = l.NP2 LASER 1000
PUP (1) = 0. LASER 1001
p0 65 4 = 1,0P) LASER 1002
00 66 I = 1.NP2 LASER 1003
POP (1) = POP(]) « DNYDTN(I,J)®SJ LASER 1004
sJ = Sy*SH LASER 1005
NE = POP(2) LASER 1006
LASER 1007
-- LASER 1008
ELECTRON KINETICS ANALYSIS LASER 1009
-maeea LASER 1010
LASER 1011
IF (.NOT.ELECT) GO TO 48 LASER 1012
LASER 1013
CALL *pNOT® TO DETERMINE SO AND S8 PRIOR TO CALLING THE BOLTZMANN LASER 1014
ANA_LYSIS. THE ELECTRON SOURCE FUNCTION ISt SEXT(U) ¥ SO®DELVTA(U) LASER 1015
+ SpeS(U). LASER 1016
LASER 1017
CALL ONDT (NEQs TP, POP, NDOT) LASER 1018
1f (DU,EQ.0,) SO = SO + SB LASER 1019
iF (DU,EQ.0,) SB = 0. LASER 1020
LASER 1021
CHARGE = POP (NP1) LASER 1022
CURRENT = =POP (NP2) LASER 1023
RD = DIST/AREA/ (EE*MU) LASER 102¢
IF (NE.GT«0,) RD = RD/NE LASER 1025
VvOLT = CURRENT*RD LASER 1026
1TER = ITMAX LA