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pROGRAM LASER UNPUT.OUTPUT ,TAPE2 ,TAPE3.TAPE4 ,TAPE5,TAPE6.OUTPUT , LASER 2
I TAPE7,TAPEB,TAP(9.TAPEIOSINPUT ) LASER 3

C LASER 4
c — LASER 5
C LASER 6
C THIS PROGRAM IS A GENERAL LASER KINETICS SYNTHESIS CODE WH ICH CAN LASER 7
C ~E USED TO AUTOMAT ICALLY G(N(RATE SUBROUTINES REQUIRED FOR A LASER B
C COUPLED ANALYSIS OF MOLECUL AR AND ELECTRON KINETICS , OPTICAL Ex— LASER 9
C TRACTION , AND EXTERNAL DRIVING CIRCUIT. THE MOLECULAR KINETICS LASER 10
C MECHAN I SMS ARE DEFINED BY AN ARBITRARILY LONG INPUT QUEUE OF SYM LASER 11
C BOLIC REA CT IONS , FOLLOWED BY TH EI R FORWARD AND/OR REVERSE RATE LASER 12
C CO I ST ANTS , WHICH ARE AUTOMATICALLY TRANSLATED INTO COMPUTER —COOED LASER 13
C EQUATIONS. THE SYNTHESIZED SUBROUT I NES REQUIRED FOR THE COMPt.ETE LASER 14
C LY COUPLED ANALYSIS ARE COM PI LED AND ADDE D TO ALL OT HE R REQUIRED LASER 15
C SUBROUTIN ES FOR EXE CUT I ON . A M UL TIS T EP GEAR IN TE GRATION SCHE ME LASER 36
C FOR STIFF SYSTEMS OF DIFFERE NT IAL EQUA TIONS IS USED FOR THE FIN AL LASER 17
C ANALYSI S. THE TREATMENT OF ELECTRON K I NET ICS CONSISTS OF NUNERI LASER 18
C ~AL SOLUTION OF THE BOLTZMANN TRANSPO R T E QUATION , W ITH SUPERELAS LASER 19
C TIC CO L LI SIONS AND ELECTRON—ELECTRON SCATTERING INCLUDED. THE LASER 20
C R AD I AT I VE EXT R ACTION IS FOR MU LATED ZN TERMS OF THE CAV IT Y PHO TON LASER 23
C DEN SI TY (N I/C.H .NU), WITH A SPONTANEOUS EMISSION SOURCE TERM LASER 22

• C AND AMPLI FI CATION FROM STIMULAT ED (M SSION, LA SER 23
C LASER 24
C LASER 25
C THIS CODE WAS DEVELOPED BY —— LASER 26
C LASER 27
C — LASER 28
C I I LASER 29
C I DR. WI LLIAM 8. LACINA LASER 30
C I NORTHROP RESEARCH AND TECHNOLOGY I LASER 31
C I ONE RESEARCH PARK I LASER 32

• C I PALOS VERDES PENINSULA , CA 90274 I LASER 33
C I TEL l (213) 377—4511’ EXT. 322 1 LASER 34
C I I LASER 35
C — — LASER 36
C LASER 37
C LASER 38
C COMPLETE DOCUMENTATION OF THE PRESENT CODE (INCLUDING A DISCUSSION LASER 39
C ~F THE MATHEMAT ICAL FORMULATION , DESCRIPTION OF THE SUBROUTINES LASER 40
C AND NUwERI~ AL TECHN IQUES , AND INSTRUCTIONS FOR USAGE ) IS AVA ILABL E LASER 41

• C IN PUBLISHED REPORTS (1978 . LASER 42
C LASER 43
c - LASER 44
C LASER 45
C DECLARATION STATEMENTS —— LASER 46
C LASER 47

DIMENSION KF (200), KR(200), GAS (200), RATEK(200P , FLAG(200). LASER 48
1 LIV1 (23). LEV2 (25)’ Nl (25), N2(23), VSIG (2,2S1, POWER 2S), U (2S). LASER 49
2 NIL (2S), PROCESS (4.25). 0(501,25), QM (501), QMON (501,2). F (50L). LASER 50
3 S(5O~~. 6(501), A(501,3), 8(301), (V (SOL), NAM( (30). MASS (30), LASER 31

-• 4 ~~~~~~~ ((30), PL0TS(30), PNA*(30), NTIME(30), RPCT (3O)~ POP(32) . LASER 52
5 N0~3e~, NOOT (32), DNYOTN (32,8), SCRTCH (32,12). YMAX(32), ERR (32), LASER 33
6 PNI(32,bS), NOUT(201,2,32). TIME(201), ISUS(201,2), C0N0 201,2), LASER 54

• 7 IS AM 2O1). RAD (201.3). At.PMA (201 ,4), TB (21) , .18(21), COMMENT(S). LASER 55
8 Y0 (2), DY(2), RATE (2) , RN*ME (10), IMAGE (8), TITLE (3) , K A P T I O N ( 4 ~~, LASER 36
9 10(10). OUT (3o), flUMI3,2), LAREL (5,2), LINE (250), ERROR (L0), LASER 57
g FATAL (IO ), MOM(50). ITAU (30 ) LASER 38
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C LASER 59
REAL NO. Ni , N2, NDOT, KF . KR, NTOT . NOUT , NMOL, MASS, MOLWT. KB . LASER 60

1 LDIDT, KTC , MU. ISUS, NE. IBEAM , INDUCT , (VOLT , LOSS. LENGTH , LASER 61
2 JBE*M. J$U5. KVCM , IONIZE. JO LASER 62

C LASER 63
INTEGER GAS. TYPE. TITLE , RATE. LHS. RHS, TODAY. GEPIDATE. WARN , LASER 64

I wORo LASER 65
C LASER 66

LOGICAL CONVRGE . ERROR . REJECT , STOP , FATAL . LIST. OUT. ELECT. LASER 67
1 EXPAND ’ TEST. MISSING , OUTSIDE, STIM. END, MODIFY. ILLEGAL . LASER 68
2 ARC , F LAG , INTRP . PLOTS , REPEAT, ERRORS, FE LASER 69

C LASER 70
• EQUIVALENCE (B.QM) LASER 71

C LASER 72
C LASER 73
C LASER 74
C LAB ELED COMMON BLOCKS -- LASER 75
C LASER 76

COM MON / DATA / R ATEK , KF. KR, VSIG, E LASER 77
C LASER 78

COMMON / DISCH / INDUCT. CAPAC , RESIST. MU. AREA, 01ST LASER 79
C LASER 80

• COMMON / GA INS / GN(T. GAMMA, GAIN , ABSORB, OMEGA. LENGTH, CAVITY LASER 81
C LASER 82

COMMON / SOURCE / UPLUS, JBEAM , DVOX . FACTOR , ENERGY. SB. SO LASER 83
C LASER 84

CO~NON / CONST / NTOT . TMOL. FREQ. HNU LASER 85
C LASER 86

COMMON / TIMES / TR. TF, TFALI.. TC, TB , JB. INTRP , NPTS. UNITS LASER 87
C LASER 88
C — LASER 89
C LASER 90
C DA1 A INITIALIZATION —- LASER 91
C LASER 92

DA1 A MESH . ITMAX , METHOD , MAXOER. IDEG, 10, NSIZE. LIMIT. NCYCLE. LASER 93
1 (COUNT / 500. 100. 1. 7. 2. 10’,. 10. 2’200, 20 / LASER 94

C LASER 95
DATA EMAX . THAX . EPS. ETA. RE , ELIM IT . PCT, PER. WARN / 20.0. LASER 96

3 50.0. 3’o.ooi, 30.0. 2’S.O. BHWA RNIN G Z / LASER 97
C LASER 98

• DA I A K9, EE. P3 , ErMI , rEsT / 1.38E—23 . i.602E—19 , 3.14159. LASER 99
1 9H(IPEIO .2). 7H (F10 .2) / LASER 300

C LASER 101
0*1* OUT. EXPAND. REPEAT, FATAL . FE , ERROR . ERRORS. PLOTS , FLAG . LASER 102

1 LIST / 44’.FALSE.. 201’.TRUE. / LASER 103
C LASER 104
C — LASER 105
C LASER 106
C NA MELIST PARAMETERS —— LASER 107
C LASER 108

NAMELIST / CONTROL / EMAX , MESH , EXPAND, ITMAX , TMAX. EPS, 10(6. LASER 109
1 PCT. (COUNT. NCYCLE , LIM IT . MAXOER , METHOD. ETA , FATAL. 10 LASER 110

C LASER 111
NAMELIST / PARAM / TPULSE , TNOL , TE , PTOT , ATM LASER 112

C LASER 1*3
NAM EL I ST / RATES / (CF. iCR LASER 134

• C LASER 1*5
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NAMELIST / EBEAM / JBEAM, ENERGY, FACTOR, TR. TF, TC, TFALL. UA . LASER 136
1 US. .18. TB. UNITS LASER 117

LASER 1*8
NAMELIST / CIRCUIT / KVOLT, INDUCT. CAPAC, RESIST. AREA, 01ST LASER 11 9

C LASER 120
NA M ELIS T / OPTICAL / LOSS, REFLECT, GAMMA, AREA, LENGTH. CAVITY. LASER 121

1 OME GA LASER 122
C LASER 123c LASER 124
C LASER 123
C ARRAY STORAGE IS DEFINED BY THE FOLLOWING DIMENSION OECLARATORS —— LASER 126
C LASER 127

MAX ~ 200 LASER 128
MI z MAX.1 LASER 129

C (MA)~ • MAXIMUM VALUE OF’ NCYCLE. THE NUMBER OF INTERVALS INTO WHiCH LASER 130
C THE TOTAL PULSE DURATION IS SUBOIVIDED FOR BOLTZMANN CALCULATIONS LASER 131
C AND OUTPUT GENERATION.) LASER 132

MGRID • 5QQ LASER 133
C (MORID • MAXIMUM NUMBER OF BINS INTO WHICH THE ELECTRON ENERGY LASER 134
C RANGE MAY BE PARTITIONED IN THE (— KINETICS ANALYSIS.) LASER 135

KI4AX x 200 LASER 136
C (K MAX • MAXIMUM NUMBER OF REACTIONS) LASER 137

N$AX • 30 LASER 138
C ~HMp~ • MAXIMUM VALUE OF NTYPE, THE NUMBER OF SPECIES) LASER 139

NNAXP2 • NMA*.2 LASER 140
C (NNAXP2 IS MAXIMUM NUMBER OF EQUATIONS FOR SPECIES AND CIRCUIT.) LASER 141

NKMA X • 25 LASER 162
C (NKMAX • MAXIMUM VALUE OF P4K • NUMBER OF SECONDARY E— REACTIONS) LASER 143
C LASER 144
C IF IT IS DESIRED TO CHANGE DIMENSION STORAGE, THE ABOVE DECLARATOR LASER 145
C VALUES MUST BE MODIFIED, AND THE FOLLOWING MISCELLANEOUS ARRAYS LASER 146
C MUST 8( CHANGED lAS SHOWN) IN THE DIMENSION STATEMENT —— LASER 147
C LASER 148
C KF (MAX). KR (KMAX) . GAS(KMAX), LEVI (NKNAX,, LEV2(NKHAX) . N1 (NKMAX) LASER 149
C N2 (NKMAX). VSIG (2.NKMAX). pOW~p (NKpqAX), U (NKMAA), NEL NKNAX , LASER 150
C P140CE55(4.PIKNAX). QIMGRID.I,NKHAX), QM (MGRID.1,, QMOM(HGRID.I,2), LASER 151
C F(KGRID.1), G(MGRID’l). A (MGRID.1.3), 9(MGpIfl.1), EV (MGRID.1). LASER 152
C FI(NMAX). NAME a4MAX), HASS (NMAX), E (NMAX), PLOTS (NMAX), PMAX(NNAX ) LASER 153
C NTIME (NMAX), RPCT (NMAX), NO (NMAXP2), POP(NNAXP2 (, PIDOT (NMAXP2), LASER 154
C DNYOTN(PINAXP2.A). NOUT (MAX.1,e,NMAX.2l . YMAX(NMAXP2). ERR (NMAXP2), LASER 155
C SCRTCH(NMAAP2,12). PHI(PIMAX 2,2’NMAX.S,. S(MGRIO.1), TIME (MAX’l), LASER 156
C ISUS(MAX.1,2). CONO (MAX.1,2), IBEAM(MAX .1). RAD (MAX.1,3). LASER 157
C ALPHAIMAX.1,4), RATEK(KMAX) LASER 158

• C LASER *59
C NOTE ALSO THAT DIMENSIONS OF ARRAYS WHICH OCCUR IN LA BELLED COMMON LASER 160

• C BLOCKS MUST BE ACCORDINGLY MODIFIED IN ANY SUBROUTINE WHERE THEY LASER 161
C OCCUR. IN PARTICULAR , COMMON / DATA / CONTAINS DIMENSIONS IN THE LASER 162
C SYNTHESIZED SUBROUTINES •JACOB. AND ‘ONOT’. LASER 163
C LASER 164
C IF CERTAIN DIMENSION DECLARATORS DO NOT AGREE WITH THOSE ON AN IN— LASER 165
C PUT DATA FILE (NSCRTCH) ACCESSED DURING EXECUTION, AN EXIT OCCURS. LASER 166
C L ASER 167
c LASER 168
C LASER 169
C FILE USAGE -— LASER 170
C LAS ER 171

• C INPUT CARU F ILE —— LASER 172
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•

(CARDS • 10 LASER 173
C LASER 374
C SUBROUTINE ‘EDITOR’. WHICH EDITS THE INPUT CARD IMAGES, CREATES AN LASER 175
C EFFECTIVE INPUT FILE ON TAPE 5. WHICH IS THEN SUBSEQUENTLY USED. LASER 176
C LASER 177
C INPUT E CROSS SECTION F ILE —- LASER 178

INPUT • 8 LASER 179
REWIND INPUT LASER 180

C LASER 181
C FILE Or UPDATED E— CROSS SECTIONS LASER 182

NOATA • 9 LASER 183
REWIND NOATA LASER 384

C LASER 185
C SCRATCH TAPE USED IN PROGRAM SETUP —— LASER 186

NSCRTCH • LASER 187
C LASER 188

• C FILE FOR SYNTHESIS OF RATE SUBROUT INES —— LASER 189
NTAPE • 7 LASER 190
REWIND NTAP( LASER 191
MIAPE • 3 LASER 192
REWIND MTAPE LASER 193
LTAPE • 2 LASER
REWIND LTAPE LASER 195

• C LASER 196
C LASER 197
C LASER 198

• DO 7 NK • 1.NKHAX LASER 199
• 7 LEVI(NK) LEV2(P4K) • 0 LASER 200

DO I I • 1’NNAXP2 LASER 201
YMAX (II • 1.0 LASER 202
00 1 N • 1.8 LASER 203

• I ONYDTN(1.N) • o. LASER 204
c LASER 205
C C 15 JUST SOME ARBITRARY CONSTANT USED TO TAG RATES WHICH ARE NOT LASER 206
C EXPLICITLY INITIALIZED LATER BY INPUT — — LASER 207

C • —5QRT (1.259637$2) LASER 208
DO 62 (C • 1.KMAX LASER 209

62 (CF((C) • KR (K) • C LASER 210
c LASER 211

KB • KR/EE LASER 2)2
C — LASER 213

CALL DATE (TODAY) LASER 214
• C — LASER 215

C LASER 216
REWIND NSCRTCH LASER 217

• READ (NSCKTCH) TITLE. GENOATE LASER 218
IF (EOF (NSCRTC H)) 4.3 LASER 2)9

c LASER 220
c LASER 221
C SYNTHESIS OF’ MOLECULAR KINETICS SUBROUTINES LASER 222
C LASER 223
C LASER 224
C SYNTHESIZE SUBROUTINE •DNDT AND ‘JACOB’ TO CALCULATE THE VALUES LASER 225
C OF ONI/OT AND D/DNJ(DNI/OT I AS A FUNCTION OF TIME, AND SUBROUTINE LASER 226

• C ‘LEVELS’ TO DEFINE THE CORRESPONDENCE OF LOWER AND UPPER STATES IN LASER 227
C THE 

~~— KINETICS ANALYSIS WITH THE MOLECULAR SPECIES LABELS —— LASER 2?8
C LASE R 229
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C READ DATA BLOCK NO, 1 —— LASER 230
4 CALL EDITOR (KARDS,LIST) LASER 231

GENDATE TODAY LASER 232
C 

• 
LASER 233

• CALL SYNTH (LTAP E . MTA P f,  N TAPE , NSCRTCH . INPUT . NS IZE ,  NMA X , GAS. LASER 234
1 (MAX. NKMAX , LEVi, LEV2, TODAY) LASER 235

C LASER 236
C AT THE TERMINATION OF PROGRAM GENERATION. THE SYNTHESIZED SUBROU— LASER 237
C TINES ~8O BCD CHARACTER RECORDS) ARE STORED ON FILE •MTAPE. S 3. LASER 238
C WHICH IS USED AS A SOURCE FILE TO BE COMPILED (AND CATALOGED AS A LASER 239
C BCD UPDATE FILE. IF DESIRED). NUMERICAL DATA ASSOCIATED WITH RATE LASER 240
C CONSTANTS AND INFORMATION CHARACTERIZING THE REACTION SCHEME EN— LASER 241
C COUNTERED (UPON WHICH THE SYNTHESIZED SUBROUTINES ARE BASEDI IS LASER 242
C STORED ON FILE NSCRTCH’ • 4. IF FUTURE EXECUTION OF THE ANALYSIS LASER ?43
C IS INTENDED, .NSCRTCH• MUST ALSO BE CATALOGUED AND SAVED. LASER 244
C LASER 245

CALL E X I T  LASER 246
C LASER 247
C LASER 248

• C LASER 249
C GENERATE AN UPDATED ELECTRON CROSS SECTiON FILE -- LASER 250
C READ DATA BLOCK NO. 2 —— LASER 251

3 CALL EDI TOR (KAROS, LI ST)  LASER 252
CALL UPDATE (INPUT. NOATA , NTAPE , .NOT.LIST. TODAY) LASER 253

• C LASER 254
C — LASER 255

CALL COVER ( T I T LE ,2 )  LASER 256
C - . LASER 357• C LASER 258
C READ DATA BLOCK NO. 3 —- LASER 259

CAL L EDITOR (KAROS ,.NO T.LI ST) LASER 260
C LASER 261
C LASER 252
C GENERATE COMMENT CARD INFORMATION, IF ANY —— LASER 263
C — — — LASER 264

LC • 0 LASER 265
55 READ (5,101) IMAGE LASER 266

IF ( (OF (S))  56.59 LASER 267
59 IF ILC .GT.0)  GO TO 57 LASER 268

WRI TE (6.304) LASER 269
WRI TE (6.302) LASER 270

57 LC • LC.1 LASER 27*
WRI TE (6,303) IMAGE LASER 272
IF ( LC.NE.30) GO TO 55 LASER 273

WRITE (6,302) LASER • 2.74
LC • 8 LASER 275
GO TO 55 LASER 276

• 56 I~ ILC.N(.0) wRITE (6,302) LASER 277
c LASER 278
C READ DATA BLOCK NO. 4 —— LASER 279

CALL EDITOR (KAROS,LIST ) LASER 280
C LASER 281
C — LASER 282
C REAl) GENERAL CONTROL PARAMETERS THAT DEFINE ACCURACIES, SCOPE OF LASER 283
C CALCULATIONS, ITERATION LIMITS, INTERPOLATION ORDER. M(THOD OF LASER 284

• C IN TE GRA TI ON , AND OUTPUT OPTIONS —— LASER 285— LASER 286

5
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C LASER 287
c — LASER 288

READ (5.CONTROL ) LASER 289
• C — LASER 290

C LASER 29)
• i~ (METHOO.NE .0,AND.METHOO.NE.2) METHOD • I LASER 2Q2

I~ (NAXDER.GT .8l MAXOER = 8 LASER 293
IF HA XDER.EQ.8.AND.METHOD.NE.0 MAXDER • 7 LASER 294
i~ NC’vCLE.LE.O) NCYCLE • 1 LASER 295
IF (NCYCLE.GT.MAX ) NCYCLE • MAX LASER 296
I~ (LI MIT.LT.0) LIMIT • 0 LASER 297
IF ILIMIT.UT.NCYCLE) LIMIT • NCYCLE LASER 298

C LASER 299
READ (NSCRTCH) MA XGAS, NTYPE. MA*K, KTYPE, MAXNK , P4K, ERRORS LASER 300

C LASER 301
E R R O R ( 1)  • ERRORS LASER 302
ERROR (8) • IM AX GAS , NE .NM A X ) . O R . ( M A X N K . N E . N K M A X ) . O R . ( M A X K . N ( .K M A X )  LASER 303

C LASER 304
C I~ THE FOLLOWING CONDITION OCCURS, DIMENSION STORAGE IS INADEQUATE LASER 305
C LASER 306

ERROR (9) (NTYPE.GT .NMAX) .OR.(KTYPE.GT.KMAX).OR.(NK.GT.NKMAX) LASER 307
C LASER 308
C TRUNCATE DATA FILE ‘NSCRTCH’ IF NECESSARY —— LASER 309

IF (NT YP(.GT.NMAX) NTYPE • NMAX LASER 310
IF (KTYPE.GT,KMAX) KTYPE • KMAX LASER 311
i~ (NK .GT.NKMAX) P4K • NI(MAX LASER 312

C LASER 313
READ (NSCRTCH) (GAS (N), N • 1,NTYPE) LASER 314
READ (NSCRTCH) (LEVL(N) , L(V2(N), N • i.NK LASER 315

C LASER 316
• ~0 72 I • I.io LASER 317

72 OUT U) * IO(I).NE.o LASER 318
C LASER 319
C — L ASER 320

• C READ GENERAL EXPERIMENTAL PARAMETERS RELATING TO TEMPERATURE, LASER 321
C PRESSURE, PULSE LENGTH, AND MODIFICATION OF RATE CONSTANTS -- LASER 322
C — LAS ER 323
C LASER 324

pTOT • ATM * TPULSE • TE • 0. LASER 325
• THOL • 301). LASER 326

C LASER 327
C — LASER 328

READ lS.PARAM ) LASER 329
C — LASER 330
C LASER 331

IF (MES H.GT.MGRID) MESH • MGRID LASER 332
MESHP1 • MESH.1 LASER 333
IF (TMOL.LE .0.) TMOL • 300. LASER 334
IF (TE,LE.0.) TE • TMOL LASER 335
IF iPToT.EQ.0.p PTOT • 760.’ATM LASER 336

• AT M • PTOT/760. LASER 337
U NI T  • 1.0 LASER 338
IF (TP,JLSE.LE.0.)  GO TO 42 LASER 339
TT • TpULSE LASER 340

43 I~ (TT .GT.i) GO TO 42 LASER 341
TT • 1000.’TT LASER 342
UNIT • UNIT/b OO. LASER 343

6
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• GO TO 43 LASER 344
42 TOuT • TPULSE/NCyCLE LASER 345

DUNE • TOUT/UNIT LASER 346
C 

• 
LASER 347

• C  LASER 34$
C READ OPTICAL RESONATOR PARAMETERS (REFLECTIVITY. LOSS, LENGTH. LASER 349
C OMEGA, ETC.)  LASER 350
C LASER 351
C LASER 352

LOSS 2 REFLECT • GAMMA = 0. LASER 353
LENGTH • CAVITY • AREA • OMEGA • 0. LASER 354

C LASER 355
C • LASER 356

• READ (5,OPTICAL) LASER 357
C  LASER 358
C L ASER 359

~F (LENGTH.LE.O.) LENGTH z 0.01 LASER 360
P IF (CAVITYeLE.O.) cAVITY • LENGTH LASER 361

IF (CAVITY.LT.LENGTH) CAVITY • LENGTH LASER 362
STIM = REFLECT.GT.O. LASER 363
IF (REFLECT .LE.0.) REFLECT 2 LASER 364
3F (LOSS.LT .O.) LOSS • 0, LASER 365
R • REFLECT/IOO. LASER 366
LOSS • LOSS/100. LASER 367
IF (GAMMA.GT .0.) LOSS • 0. LASER 368
IF (ONEGA.LE.O.) OMEGA • AREA/CAVITY”? LASER 369

~F (GA MMA.(O.O .) GAMMA = (LOSS - O.5’ALOG (R),/L(NGTH LASER 370
TCAVITY • CAVITY/130.’L(NGTH’GAMt4A, LASER 371
PASS • 100.’LOSS LASER 372
OMEGA4P • OMEGA/4./PI LASER 373

C LASER 374
C - LASER 375
C READ EXPERIMENTAL ELECTRICAL AND CIRCUIT PARAMETERS  LASER 376
C  LASER 377
c LASER 378

TR • 0. LASER 379
IF’ 2 TC = *0000. LASER 380
TFALL * 1.0 LASER 3B1
DO 517 I * 1,21 LASER 382

5,7 TB (I) 2 JB(I) 2 0. LASER 383
UNITS = 1.0E 09 LASER 384
JBEAM = ENERGY • 0. LASER 385

• FACTOR • 1.0 LASER 386
SU • DU • O~ LASER 387
UA 2 ij~ 2 0. LASER 388
DEPOSIT 0. LASER 389

C LASER 390
C  LASER 39$

READ (5,EB(AM ) LASER 392
C  LASER 393

• C LASER 39~
IF (U8.GT.EMAX UB • ENAX LASER 395

C FOR THE SUUARE WAVE S(U) = 1. UA ~ U ! UB, THE AVERAGE ENERGY LASER 396
C UPLUS • cU., IS GIVEN BY -- LASER 397

‘PLUS • (UA • U8)/2. LASER 396
SMAX * JO (1I LASER 399
IF (SMAX. LT .O.) GO TO 519 LASER 400
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NPTS = 1 LASER 4n$
TO • TB (1) LASER 402
DO 515 I = 2,21 LASER 403

• Ti * TR (I) LASER 404
I~ (Ti.LE.T0) GO TO 518 LASER 4~5
NPTS 2 NPTS.1 LASER 406

* Jfl (I) LASER 407
• IF (SI.LT.0.) GO TO 519 LASER 408

IF (SI.GT.SMAX) SHAX • SI LASER 4fl9
515 TO • T$ LASER 410
518 INTRP = NPTS.GT.1 LASER 411

• C COMPUTE NORMALIZED E—BEAM CURRENT DENSITY SHAPE FUNCTION —— LASER 412
DO 521 I 2 1,NPTS LASER 4)3

521 JB(fl • JB(1)/SMAX LASER 414
GO TO 520 LASER 415

519 INTRP * .FALSE . LASER 416
C LASER 417
520 (CVOLT = 0. LASER ~)8

PDISCH * 0. LASER 419
A REA * 01ST • 1. LASER 420

I’ INDUCT • RESIST 0. LASER 421
CAPAC 2 1.0 LASER 422

C LASER 423
C — LASER 424

READ s,CIRcuIT) LASER 425
C — LASER 426
C LAS(R 427

VOLT 2 1000.’(CVOLT LASER 4.8
ELECT = KVOLT.NE.O, LASER 429
IF (DIST.EO .O,) 01ST * 1.0 LASER 430

C LASER 431
ELECT 2 ELECT.AND.NK.NE.0 LASER 432
P1(0 • NTYPE LASER 433
IF (ELECT) NEQ = N(O.2 LASER 434
NPI = NTYPE•t LASER 435
piP2 = NTYPE.2 LASER 436

C LASER 437
C — LASER 438
C READ UPDATED RATES FOR ALL PROCESSES — — LASER 439
C — LASER 440
C LASER 441
C READ NUMERICAL RAT( DATA PROVIDED AT THE TIME OF PROGRAM SYNTHESIS LASER 442
C (S1ORED ON TAPE NSCRTCH). AND (POSSIBLY) MODIFIED BY INPUT FROM LASER 443
C THE SRATES ... S CARD. NOTE THAT CERTAIN RATES ARE ABSENT IF THEY LASER 444
C DID NOT APPEAR AT PROGRAM SYNTHESIS. THESE PATES ARE NOT ACCES— LASER 445
C SIBLE BY INPUT, AND ARE IGNORED IF AN ATTEMPT IS MADE TO SPECIFY LASER 446

• C THEM ON THE SPATES ... S CARD. HOWEVER. FOR SECONDARY ELECTRON LASER 447
C COLLISIONS (FOR WHICH RATES ARE NORMALLY OBTAINED BY DEFAULT TO LASER 448
C E KINETICS CALCULATIONS), FIXED INPUT VALUES FOR RATES MAY BE LASER 449
C ASSIGNED BY THE SPATES ... ~ CARD IF THERE IS NO ELECTRIC FIELD LASER 450
C (I.(.. EVCM * 0 SPECIFIED ON THE FOREGOING SCIRCUIT •,. I CARD). LASER 451
C LASER 45?
C — LASER 453

READ (5,RAT~ S) LASER 454
• C — LASER 455

• C LASER 454
REWIND MTAPE LASER 457
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STOP = .FALSE. LASER 4~8• 
MO = 24 -LASE R 459
IF (KOLJNT.LE.O) MOUNT = KO LASER 460
IF (KOUNT.GT.K0) MOUNT = MO LASER 461
NS$.IP = MO — MOUNT LASER 462
I~ (NSKZP.LE.0 ) NS~ IP = 1 LASER 463
ENCODE U0.109.PAGE) NSKIP LASER 464
L L C 2 K N O  LASER 465
ILLEGAL • MODIFY • .FALSE. LASER 466

7) READ (NSCRTCH) LSUM, LSUM . LABEL , RATE, FM. PM. RNAME. COMMENT LASER 467
IF (EOF (NSCRTC H)) 70,91 LASER 468

9) NF’LAG • 1H LASER 469
TEST • .FALSE. LASER 470
K = K .L  LASER 47$
DO 84 I = 1.NTYPE LASER 472
N L s N R O LASER 473
DO 503 J = 1,5 LASER 474
IF ILABEL(J,1).EO.I) NL • NL•) LASER 475

503 IF (LABEL(J,2).EQ.1) NP • NR.1 LASER 476
NI • NP NL LASER 477
IF (1.EO.1.AND .NL.EQ.i.AND.NR.EQ.1) NI 2 1 LASER 478

84 NTIME (I) = P41 LASER 479
IMAGE (1) • RATE (L) LASER 480
IMAGE 2) • RATE (2) LASER 461
DECODE ( 1 . 1 0 0,RA T E ( I H  Rb LASER 482

• DECODE (l.IO0,RATE (2)) R2 LASER 483
• IF (P2,EQ.LHX) IMAGEI2) • III LASER 484

IF (R1 .NE.1MV.ANO.R2.NE.IHV) GO TO 73 LASER 485
= P4.1 LASER 486

VSI G ( L ’N )  • VSIG(2,N) • 0. LASER 487
C LASER 488
C COUNT NET NUMBER OF ELECTRONS (RHS—LHS) —— LASER 489
C LASER 490

N(L(N) = 0 LASER 491
DO 92 14 • 1.5 LASER 492
IF (LABEL(M,L).EO.2) NEL(N = NEL (N)—1 LASER 493

92 IF (LABEL(M,2).EQ.2) NEL (N) = N (L(Np•1 LASER 494
C LASER 495

• IF (.NOT.(LECT) GO TO 74 LASER 496
• IF (Rl.EO.1HV ) IMAGE(1) • IH LASER 497

IF (RZ,EQ,1,4V) IMAGE (2) • *H LASER 498
GO TO 73 LAS ER 499

C LASER 500
C ( I F  EVCM • 0’ AND IF KF OR KR ARE NOT SPECIFIED FOR A SECONDAR Y LASER SO)
C ELECTRON PROCESS, IT IS ASSUMED BY THE PROGRAM THAT THERE WAS AN LASER 502
C IM~LIED INPUT OF’ (F • 0 AND/OR KR = 0 FOR THAT PROCESS.) LASER 503
C LASER 504

74 IF (R1.NE.1HV) GO TO 76 LASER 505
IF IKF (K).EO.C) KF*K) • 0. LASER 506
V S I G ( l .N  = Mr (K) LASER 507

• 76 IF (R2 .N E , I H V )  GO TO 73 LASER 508
IF ( M R (K ) .E Q . C)  M R ( K )  • 0. LASER 509
vSI G(2 .N • K R ( K )  LASER SL O

73 IF KF K ) . EQ.C GO TO 67 LASER 51)
IF (ZNAG€ (Ll.P4(.1H P GO TO 67 LASER 5)2

KF (K) • C LASER 5)3
L • Lol LASER 5I4
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J • 11*’ LASER 515
NFLAG • 2)4” LASER 516
TEST • ILLEGAL • .TRUE. LASER 5j7
ENCODE (10,305,LINE(LIP J, K LASER 518
STOP = •TRUE. LASER 519

67 IF IMR (K).EQ.C) GO TO 68 LASER 520
IF (IM AGE(2).NE.IH ) GO TO 68 LASER 521

KR (K) • C LASER 522
L = L.1 LASER 523
j  = 1HR LASER 5.4
NFLAG • 2)4” LASER 525
TEST • ILLEGAL • .TRUE. LASER 526
ENCODE I10.305,LINE (L)) 1, K LASER 527
STOP • .TRUE. LASER 528

C LASER 529
C AT THIS POINT, WITH THE EXCEPTION OF CHANGES ENCOUNTERED AND PER— LASER 530
C PE R MITTED BY INPUT , VECTORS KF AND KR CONTAIN ALL C—VALUES. AND LASER 531
C LIN E IL )  CONTAINS NAMES OF RATES INACCESSIB LE BY INPUT FOR THE PRO— LASER 532
C GRAM EXECUTION. LASER 533
C LASER 534

68 1’ (MF(M).EQ.C) GO TO 63 LASER 535
ENCODE (5O,323,COMMENT) LASER 536

• MODIFY • .TRUE . LASER 537
IF (,NOT.TE5T, NFLAG = 2H ‘ LASER S38

ENCODE lb 0.30),RAT ((1)) KF (K) LASER 539
IF (MF(K).EQ.0.) RATE (1) • 1H LASER 540
G0 TO 64 LASER 54)

63 KF(K) = FM LASER 542
64 IF (MR(K).LQ.C) GO TO 69 LASER 543

ENCODE (SO.323,COMPIENT ) LASER 544
MODIFY .TRUE. LASER 545
IF (.NOT .TE5T) PJFLAG 2 2)4 ‘ LASER 546

ENCODE (1O.3 01,RATE (2), KR(K) LASER 5’.?
I~ (MR(K).E0.O.) RATE(2) = IH LASER 548
sO TO ~O LASER 549

69 K~~( K )  • PM LASER 550
10 WRITE (P4IAPE) (NTIP4E(I). I • 1,NTYPE). RATE, RNAHE LASER 551

IF (.NOT,O U T ( 1 O ) )  GO TO 11 LASER 552
IF (LC .NE.0) GO TO 2 LASER 553
jF ( K .( Q . i)  GO TO ~3 LASER 554

WRITE (6,102) LASER 555
IF MOOIFY WRITE (6,123) LASER 556
IF’ ( ILLEGAL ) WRI T E (6, 124) LASER 557

83 ILLEGAL = M ODIFY • .FALSE. LASER 558
WRITE (6,PAGE P LASER 559
wRITE (6,103) GENDATE LASER 560

• IF (ELECT) WRITE (6.219) LASER 561
WRITE (6,105) LASER 562

2 LC • LC•1 LASER 563
IF (LC .E0.MOUP4T) LC = 0 LASER 5~’.
WRITE (6,104) NFLAG, K. IRNAME (J). J = 1,5). RATE . COMMENT LASER 565
GO TO 71 LASER 566

C LASER 567
• 70 i~ (.NOT.OUT (10)P GO TO 93 LASER 568

wRI TE (6, 102) LASER 569
IF (MO fl IF Y)  W R I T E  (6.123) LASER 570
IF (ILLEGAL ) WRITE (6,124) LASER 571

10
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93 E~ROR(7) • STOP LASER 572
C LASER 573
C — LASER 574
C BEGIN GENERATION OF ERROR DIAGNOSTICS —— LASER 575
C — LASER 576
C LASER 577

LI NE S = 6 LASER 578
W~ ITI (6.212) LASER 579

C LASER 580
• I~ I .NOt.ERRORII)) GO TO 514 LASER 581

WORD = WARN LASER 582
IF IFATAL(1)) WORD = 6HFATAU LASER 583• WwIT( (6 ,20))  WORD LASER 584
LINES • LIN€S.S LASER 585

C LASER 586
IF’ (.NOT.(RRORI8)) GO TO 516 LASER 587

WORD = W ARN LASER S88
IF (FATAL(8), WORD = 6HFATAL LASER 589
WRITE (6,208) WORD. MAAGAS. MAXK , MAXNK LASER 590
LINES • LINES’S LASER 591

C LASER 592
5)6 IF (.NOT.ERROR(9) ) GO TO 525 LASER 593

WORD • WARN LASER 594
IF IFATAL( 9 ) WORD = 6HFATAL Z LASER 595
WRITE (6,209) WORD, NKNAX . KMAX , NMAX, P4K, KTYPE, NTYPE LASER 596
LINES = LINES•5 LASER 597

C LASER 598
525 IF I,NOT.ERROQ(7)) GO TO 75 LASER 509

WORD = WARN LASER 600
IF (F~TAL (7)) WORD • 6HF ATAL LASER 601
WRITE (6,207) WORD LASER 602
LINES • LINES • 5 • (L•7)/8 LASER 603
WRITE (6,108) tLIHE(1’~. I ‘ I’Ll LASER 604

C LASER 605
C LASER 606
C LASER 607

75 D0 S I = 1.NTYPE LASER 608
MAS5(I) = 0. LASER 609

5 E(1 • NO (1) • C LASER 6)0
C LASER 611
C READ INPUT DATA) NAMES, CONCENTRAT IONS. ENERGIES, MASSES -— LASER 61?
C LASER 613

L = NGAS = 0 LASER 6)4
• I pRE~~ • 0. LASER 6)5

IONIZE = 1.OE—12 LASER 616
20 READ (5.101) TYPE, RATE, DUMMY, DUMMY. NPLOT LASER 617

IF IEOF (S)) 11,31 LASER 618
31 BACKSPACE S LASER 619

READ (5,112) P0. (0. MOLWT LASER 620
)F (TYPE.NE .3I4RAD) GO TO 34 LASER 621

C SPECIES ‘1’ CORRESPONDS TO RADIATION — — LASER 622
N0(1) • P0 LASER 63
GO TO 20 LASER 624

34 IF (TYPE.NL4HE(’)) GO TO 39 LASER 625
C SPECIES ‘2’ CORRESPONDS TO ELECTRONS -— LASER 626

• N012) • P0 LASER 6??
pLOT5(?) • NPLOT.EQ.4HPLOT LASER 628

k •
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G0 TO 20 LASER 629
39 IF (TYP E .N E .6HI ONIZE )  GO TO 81 LASER 630

IOP.IZE • PG LASER 631
pLOTS(2) = NPLOT.(Q.4HPLOT LASER 632
G° TO 20 LASER 633

83 pR(~~ = pREss • P0 LASER 634
1F’ (PO.LE.0.) GO To 58 LASER 635
P40A5 • NGAS.) LASER 636
NAME (NGAS) = TYPE LASER 637
)4ASS4PIGA5) = I4OLWT LASER 638
FI (NGAS) = P0 LASER 639

58 DO 8 I = 3.NTYP ( LASER 640
I~ ITYPE.EO.GASII)) GO TO 9 LASER 641

P CONTINUE LASER 642
L • L’l LASER 643
L1NE (L) = TYPE LASER 644
ERROR(2) = .TRU(. LASER 645
GO TO 20 LASER 646

9 IF IRATEU).NE.IH ) NOW • PO•0.965E 19/TMOI. LASER 647
IF’ (RATE(2).NE.1I4 ) E(I) • (0 LASER 646
pLOTS (I) • NPLOT.EO.4HPLOT LASER 649

• GO TO 20 LASER 650
C LASER 651 •1

1$ IF (.NOT.CRROR (2)) GO TO 526 LASER 652
WORD • WARN LASER 653
IF (FATAL,2)) WORD = 6HFATAL P LASER 654
w~ 1TE (6,202) WORD LASER 655
LINES = LINES • 5 • (L’7~~’8 LASER 656
WRITE (6,108) (L1NE(I). I • 1,L) LASER 657

C LASER 658
526 DO 6 1 = 1.NGAS LASER 659
6 FIIn • FI(I)/PRESS LASER 660

IF (PTOT .E0.O,) GO TO 27 LASER 66!
D° 28 1 • 3,NTYPE LASER 662

28 IF (NO(1),NE.C) NO (I) 2 NO (I)’PTOT,PRESS LASER 663
GO TO 26 LASER 664

27 PTOT = PRESS LASER 665
26 NTMOL = NTOT = O.965E 19’PTOT/TMOL LASER 666

jF (NO(2).LE.O.) NO (2) • IOPIIZE’NMOL LASER 667
C LASER 668
C CHECK INITIALIZATION OF POPULATION DENSITIES — — LASER 669

L = 0 LASER 670

~
0 ~Z I = 1,NTYPE LASER 671
IF’ (NO(I).NE.C) GO TO 12 LASER 67?

ERROR(3) • ,TRUE. LASER 673
L = L.1 LASER 674
LINE (LI = GAS (I) LASER 67S
P40(I) = 0. LASER 676

12 DNTDTN(I,1) = P40(I) LASER 677
C LASER 678

IF .NOT.ERROR3) GO TO 527 LASER 679
WORD = WARN LASER 680
IF’ (FATA(,,(3)) WORD • GI4FATAL t LASER 681
WRITE (6.203) WORD LASER 68?
LINES • LINES • 5 • (L’?)/8 LASER 683

• WRITE (6,108) (LINEII,, I = 1,L) LASER 684
c LASER 685

ç~
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C CHECK I N I T I A L I Z A T I O N  OF ENE RGIES —— LASER 686
527 L • 0 LASER 687

EU) • E ( 2 )  o. LASER 688
0~ $5 I = 3,NTYPE LASER 689
IF (EII).N(.CI GO TO 15 LASER 690

• E I I P • 0. LASER 69$
ERROR I4) • .TRUE. LAS(R 692
L • L.1 LASER 603
LINE(L) • GAS (I) LASER 694

15 CONTINUE LASER 605
C LASER 696

~F (.NOT.ERROR (4)) GO TO 528 LASER 697
WORD • WARN LASER 698
IF IFATAL 4U WORD = 6HFATAL LASER 699
WRITE (6,204) WORD LAS(R 700
LINES = LINES • S • IL•7 ,’e LASER 7n~
WRITE (6.108) (LINE (I . I = 1,L) LASER 70?

C LASER 703
528 IF (.MOT,EL(CT ) GO TO 80 LASER 704

C LASER 705
C LASER 706
C LASER 707
C IF THE BOLTZMANN ANALYS IS BELOW DOES NOT CONVERGE . CONTROL RETURNS LASER 70$
C TO THIS POINT TO EXPAND THE ELECTRON ENERGY RANGE —— LASER 709
C LASER 730

TA * 0. LASER 7) 1
~F ( .NOT .REP EAT) GO TO 79 LASER 712

95 IF (EMAX.GE.5.) GO TO 87 LASER 713
(MAX = EMAX ’2 . LASER 714
IF (EMA X .b T .5.) (MA X = 5. LASER 715
~
O TO 99 LASER 716

87 EM~ X = (MAX • 5. LASER 7$?
89 IF (EMAX.LE.ELIMIT) GO TO 79 LASER 718

WRITE (6,220) EMAX. ELIMIT LASER 719
• GO TO 97 LASER 720

79 GE = EMAX/MESH LASER 72$
• 0. LA SER 722

NA • UA/DE • I LASER 723
NB = UB/DE • 1 LASER 724
IF ((UA.NE.UB).ANO. INA.(Q.P4B)) NB • NA.) LASER 725
UA = OE~~(NA—1) LASER 726
UB = OE’ (NB—l) LASER 727
DU = UR UA LASER 729
5)1 = 0~ LASER 729k IF (OU .GT.0 .) SO • 1./DU LASER 730
DO 29 I • 1,MESHP 1 LASER 73$

• QMOMII,1 * 014014(1,2) • 0. LASER 73?
EV (1) = (0 LASER 733
5(1) * 0. LASER 734
IF (I.LT.NA ,OR.I.GT.NB ) GO TO 29 LASER 735
S~ I • SU LASER 736

79 (0 = (0 • OE LASER 737
C LASER 738
C S I L I  IS THE NORMALIZED SOURCE (UPICT ION FOR SECONDAR Y ELECTRON LASER 739
C CREATION )  ZP4 T I DU 5 (U ) ) • 1. LASER 740
C LASE R 741

— 
~

‘ I RE W IND N SCRTCH LASER 74?

• 13
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READ (NSCRTCH) TITLE LASER 743
RE AD (P4 SCRT CH) LASER 744
READ (NSCRTCH) LASER 745
READ INSC RTCH) LASER 746

C LASER 747
C LASER 748

• C LASER 149
C IF THE SYNT HESIZED PRO GRAM WAS CONSTRUC TED TO DEFAULT TO ELECTRON LASER 750
C KINETICS CALCULATIO NS AS THE SOURCE FOR SECONDARY ELECTRON COLL I— LA SER 751
C SION RATES, AND IF THE EXPERIMENTAL SITUATION CORRESPONDS TO AN LASER 152
C ELECTRIC DISCHARGE (EVCM 0 0), THE ELECTRON CROSS SECTION FILE IS LASER 753
C PROCESSED -- LASER 154
C LASER 755

CALL SECOND ( T O )  LASER 756
IN = NTYP E LASER 757

K N = 0  LASER 758
J • 1 LASER 150
STOp • ,FALS( . LASER 760

14 READ 4N SCR TCH) LHS, RIg5 , LABEL . RAT E.  FM. RK . RNA M E LASER 761
IF (EOF IN SCRT CH ) )  60,505 LASER 762

505 DECODE I $ . 1 0 0 ,R A T E ( 1) )  RI LASER 763
DECODE ( 1, 1 00 .R A T E (2 ) )  R2 LASER 164
IF (R 1 .NE .IHV .AND.R2 .NE .1HV ) GO TO )4 LASER 765
N * N •l  LASER 766
ENCODE (4 0 . 101,PROCESS( 1,N ))  ( R N A M E ( L ) ,  L = 3 .4k LASER 767

C LASER 168
C - LASER 769
C PROCESS THE INELA STIC ELECTRON CROSS SEC TION FILE —— LASER 770
C — LASER 771
C LASER 172

CALL PLASMA (NDATA, MG R I O •1 .  MESH . LHS . RH5, RNAM( . Ey e  F, 6. LASER 773
1 O ( $ ,N . U0, UN, IN. GAS, MISSING. REJECT. OUTSIDE. IDEG. O U T ( 8 ) )  LASER 774

C LASER 775
TEST = MI SSING .OR .REJECT.OR.OUT SIOE LASER 776
IF ( .NOT .TEST) ~O TO 32 LASER 777
STOP • STOp.OR.TEST LASER 778
K • K.1 LASER 779
IF (J .GT .231) GO TO 33 • LASER 180
ENCODE (50 ,3 2 2 ,L IN E (J ) )  LASER 791
J = J.S LASER 782
ENCODE ( 5 0 , 12 9 . L I N E J )  K, (PR OCES S(L ,N) ,  L = 1.4) LASER 783
j  = J.5 LASER 784
IF (M ISSING )  EN CODE ( 50 , 1 15 ,L I N E ( J ) )  LA SER 7 .5
IF (MISS ING )  J 2 J•5 LASER 786
IF (OUTSIDE) ENCODE ( 5 0 , L 1 6 . LIN E ( J ) p  (MAX LASER 787
IF (OUTSID E ) J = J’S LASER 788
IF (REJECT) ENCODE ( 5O , 1 17 ,L IN E ( J ) )  (MAX LASER 780
IF (REJECT ) J = J.5 LASER 790
IF IJ.LE .225) GO TO 33 LASER 79)
ENCODE ( 100 , 12 8 . LIN E (J ) )  LASER 792

• j  = J•10 LASER 793
GO TO 33 LASER 794

C LASER 795
32 ~O 24 L • L ,M(5HP 1 LASER 7%
74 Q ( L , N )  = £V (L ) ’O (L ,N )  LASER 707

• • 33 u (N  = 0. LASER 798• L 1 • L E V 1(N )  LASER 799

is
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IF (L 1 .E Q .0)  GO TO 19 LASER 800
U ( s )  = — ( (L i )  LASER 801
GO TO 13 LASER 802

10 DO 21 L • 1.5 LASER 803
I = LABEL (L . 1)  LASER 804
IF (I .EO. 01 GO TO $3 LASER 805

?I U~~~1 • U ( N ) — E ( I )  LASER 806
13 L? = LE V2 (N)  LASER 807

I F (L2. EQ .0) GO TO 23 LASER 808
0(N )  = U (N )  • E (L 2 )  LASER 809
GO TO 38 LASER 810

73 DU 22 L = 1,5 LASER 811
I = L A B E L ( L ,2 )  LASER 812
I F (I .EQ . O) GO TO 38 LASER 813

22 U ( N )  • U ( N ) . E ( I )  LASER 814
38 CON TINUE LASER 8)5

Go TO $4 LASER 816
C LASER Bi i

60 E RR OR ( S)  • STOP LASER 818
FE • F A T A L ( 5) . A N D . E R R O R ( 5 )  LASER 819

C LASER 820
C — LASER 82)
C PROCESS THE M OMEN TU M TRANSFER CROSS SECTIONS —— LASER 822
C — LASER 823
C LASER 8 .4

= NTYPE LASER 825
TWOM • 2./1837. LASER 826
STOP • •FAL SE, LASER 827
DO 17 1 • 1,NGAS LASER 828

• IF ’ ( F I ( I ) . E Q . O .)  GO TO $7 LASER 829• FRACT = F I ( I )  LASER 830
MISSING • REJECT = OUTSIDE = .FALSE. LASER 831
ENCODE (4 0 , 106 ,RNAME ) N A M E ( I )  LASER 832

C LASER 833
ENC ODE (5O. 120 ,IMA GE ) N A M E ( I ) ,  N A M E ( I )  LASER 834
DECODE 150 , 100 ,IMAGE ) ( 140 14(L), ( = 1,So ) LASER 835
CALL DEKOOL (GAS. MOM , LHS, RH5. LABEL. DUM , 10. IN. 50) LASER 836

C LASER 837
CALL PLASMA IN DAT A,  M G R I D ’I ’  MESH. LHS, RH5. RNA ME , EV . F, 6. 014. LASER 838

I U0, UM. IN . GAS. MISSING. REJECT . OUTSIDE. IDEG. O U T ( 8 ) )  LASER $39
C LASER 840

TEST • MISSIN G.OR .REJECT,OR .OUTSIDE .OR .( MA S S( I ) . L E . O . ) . O R .  LASER 841
(UN .LT. EMAX ) LASER 842

IF ( ,NO T~~T~ 5T) GO TO 36 LASER 843
K = K.1 LASER 844

• IF (J.GT ,221) GO TO 17 LASER 845
ENCODE (50 ,322 ,LINE (J3)  LASER 846
J = J•5 LASER 847
ENCODE (S0 , 129,LINE (J) ) K, ( R N A M E ( L ) ,  L • 1.4) LASER 848
J • J•S LASER 849
IF ( MISS IN G) ENCODE (50 , i 15 ,LIN E (J ) )  LASER 850

• IF (M I SSIN G ) J = J.5 LASER 851
IF (OU TSIDE ) ENCODE (50 .116 .LIN E (J ) )  EMAX LASER $5?
IF (OUTSIDE ) J • LASER 853
IF (REJE CT ) ENCODE ( S0 , 1 1 7,L IN E (J ) )  EMAX LASER 854
IF (REJE CT) J = J.5 LASER $55
IF ( U R . L T . E M A X )  ENCODE ( 5 0 , 1) B . L IN E ( J ) )  (MAX LASER 856

-
-
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IF (UM.LT,EKAX) ~~ = ~~~~ LASER 857
IF (MASS(I),LE.O.) ENCODE (50.)19,LINE(J)) LASER 858
IF (M A SS( I ) .LE . 0 .)  J = J•5 LASER 859
IF IJ .LE.225) G0 TO $7 LASER 860
ENCODE (I0O , 128,LINE(J ) ) LASER 861
J • J•10 LASER 862
GO TO 17 LASER 863

C LASER 864
C  LASER 865
C CONSTRUC T TWO MOMEN TUM TRANSFER FUNCTIONS WHICH OCCUR )N THE LASER 866
C BOLTZMANN EQUAT ION  LASER 867
C  LASER 868
C LASER 869

• 36 ~O 44 L = i,MESHP1 LASER 870
FO = FRACT ’QM(L) LASER 871
Q$OM (L .I)  • O M O M (L ,I )  • FQ LASER 872

44 QMOM (~~,2) • QMOM (L ,2 )  • FQ/ MA SS(I )  LASER 873
C LASER 874

17 STOP = STOP.OR.TEST LASER 875
C LASER 876

ERR OR( 6) = STOP LASER 877
FE • FE .OR .(V ’A T A L ( 6 ) . A N D . E R R O R ( 6 ) )  LASER 878
ERRORS = ERROR (S) .OR.ERROR o LASER 879

C LASER 880
C  LASER 88)
C GENER ATE ADDITIONAL WARNING DIAGNOSTICS FOR E DA TA LASER 882

• C  LASER 883
C LASER 884

• IF ( .NO T.ERR OR 5 ) GO TO 98 LASER 885
WOR D • WARN LASER 886
IF (FE)  WORD • 6NFATAU LASER 887
J • J—1 LASER 686
LINES = LINES • 5 • (J’4 /5 LASER 889
IF (REPEAT.OR .OUT (8 ) .OR .OU T( 9) ,OR .(LIN E S.GT .55) )  LASER 800

1 WR I TE (6,2 12) LASER 601
LINES = 6 LASER 692
WRITE (6 ,205) WORD LASER 803
W R I T E  (6,206) ( L I N E ( L ) ,  L = 1,J) LASER 894

C LASER 805
90 F A I A L ( I 0 )  • .TRUE . LASER 896

00 46 L • 1,MESHP 1 LASER 897
X • E V ( L )  LASER 898
XSQ • TWO$ X ’X LASER 899

• E R R O R (I 0 )  • Q M O M (L , i ) . L E . O .  LASER 900
IF ( E R R O R I I O ) )  GO TO 41 LASER 901
A ( L , I )  = X/N M OL/ QN OM (L ,L )  LASER 902

46 A ( L .2) • ASQ’NMOL OMO$IL,2) LASER 903
C LASER 904

XBAR • OE/2, LASER 905
00 41 I = i ,MESH LASER 906
CAL L INTERP (2. XBA R, 014014( 1, ) ) ,  EV, A U . ) ) ,  1, I4ESHP I) LASER 9n7
CALL INTEMP (2, *BAR , 0140 14( 1,2), Ev. A ( 1,2 ) ,  1, MESH P I)  LA SER 908

4) XBAR • X8AR • DE LASER 909
QMO,4(MESHPI,l) • QMOM(M(SH,1) LASER 910
QMOM(MESHP1,2) = QMOM (M(SH,2) LASER 911

c LASER 912
47 WOR D = WARN LASER 9)3

16
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IF ( F A T A L ( 10 ) )  WORD = 6HFATAL : LASER 914
IF ( E R R O R ( i 0 ) )  WRITE (6 ,210) WORD LASER 9~ 5

LASER 916
CALL SECOND ( T I )  LASER 9$?
TA • TA • (T I  — TO) LASER 9$8

C LASER 919
KT ( • KB*TE LASER 920
(AeON = EXP(—DE/KTE) LASER 92$
FB • 1. LASER 922
00 37 1 = 1,MESHP 1 LASER 923

• F(I) • FB LASER 924
37 FB = FB EXPON LASER 925

C LASER 926
C PROHIBIT FURTHER PLOTS OR TABULATIONS OF E— CROSS SECTION DATA —— LASER 927
C LASER 9p8

OU T ( 8)  = OUT(9 • .FALSE. LASER 929
C LASER 930

• c - LASER 93$
C LASER 932
C TEST FOR ERROR CONDITIONS — — LASER 933

60 FE • ERRORS = .FALSE. LAS(R 934
C LASER 935

DO 94 1 • 1,10 LASER 936
ERRORS = ERRORS.OR.(RROR W LASER 937
rE • F’E.OR.(ERRORII).AND.FATAL(I)) LASER 938

C RESET ERROR FLAG —— LASER 939
94 ERROR ( ) = .FALSE. LASER 940

IF (FEp WRITE (6,300) LASER 94j
IF (FE ) GO TO 99 LASER 942

C LASER 943
IF (REPE AT ) GO TO 90 LASER 944
!F ( SU EQ.0 .) GO TO 45 LASER 945

C LASER 9~6
C PLOT OF’ NORMALIZED EXTERNAL IONIZATION SOURCE FUNCTION —— LASER 947
C LASER 948

WRI TE (6, 130) UPLUS LASER 949
• OY~ 1) * 0. LASER 950

CALL PLOT ( 1. NESH• 1, 1. S. Y~j. DY. E V , 0.. 0.. .TRUE..  .TRUE. ,  LASER 951
$ •1RtJE ,~ .TRUE ., •TRUE . .  TI TLE , 1. 0) LASER 952

W R I TE (6.131) LASER 953
C LASER 954

45 MU • 1000. LASER 955
TBOL TZ = NBOLTZ = 0 LASER 956

• YMA X s 0.9999•KVOL T LASER 957
NO (NPI) = CAPAC.VOLT LASER 958
p40 ( NP2) • 0. LASER 959
RD • 01ST/AREA, (EE.MU I LASER 960
IF (IN DUCT.E Q ,O .)  NO (NP2 )  = — V O L T / t R E S I S T  • PD) LASER 9 . )
DNYOTN (NPI.L) • P4O(NP1) LASER 962
DNYOTN (NP2.l) = NO(NP2) LASER 963
144IN z TOUT/b oo. LASER 964
HMAX • TOUT LASER 965
H • HMLN LASER 966
DELTA • (TA LASER 961
JST AR T • 0 LASER 568
T = TP • NP = 0 LASER 960
TT • TOUT LASER 970

17
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ENCODE (40.322,KAPTION) LASER 97$
C LASER 972
C LASER 973
C INTE GRATE EQUATIONS FROM T = 0 TO T • TPULSE —— LASER 974
C LASER 975
C LASER 976

30 END = NP .CQ . LI M I T  LASER 9fl
HOOT • TOUT — TT LASER 978
IF’ (H.LT.HOUT , GO TO 18 LASER 979

C LASER 980
C BEFORE IN TE GRATING FROM T ,. CT • N I .  WHICH WILL PASS THE CYCLE LASER 981
C TIM E ,  wE PAUSE TO GENERATE OUTPUT EXTRA PO LATED TO TIME NP~ TOUT -— LASER 982
C LASER 983

00 ~6 I = 1,9 LASER 984
OUTCI) • FALSE . LASER 985
IF ( I O ( I ) . EQ . 0)  GO TO 16 LASER 986
OUTII) 2 N P . E O . I O ( I ) ’(N P / I O ( I ) )  LASER • 987

16 CONTINUE LASER 988
NP • NP’1 LASER 989
TP = T • HOuT LASER 990
T I M E (N P ) = TP/UNI T LASER 991
IBEAM (NP ) • JBEAM SHAPE(T P) LASER 992
IF ( L I M I T . N E .O )  ENCODE (40, 12 1.KAPT ION ) TP LASER 903

C LASER 994
C CALCULATE EXTRAPOLATED VALUES OF THE POPULAT I ON DENS iTIES -— LASER 995
C LASER 9%

SH • HOUT/H LASER 997
= ~~, 

LASER 998
JPR = JSTART.1 LASER 999
00 25 ~ • 1.NP 2 LASER 1000

25 P U R ( I )  • 0. LASER $00 1
00 65 j  • 1,jp~ - LASER 1002
00 66 I • i ,NP2 LASER $003

66 P~~~I I )  • POP I I ) • DNY DT P4 (I , J ) SJ LASER 1004
65 5J = SJ~ SH LASER 1005

NC = POP(2) LA SER $006
LASER 1007

• C LASER 1008
c ELECTRON KINETICS ANALYS IS LASER 1009
c — LASER 1010
c LASER 1011

iF ’ (.N OT.ELECT) ~O TO 48 LASER 10)2
C LASER 1013
C CALL DNOT TO DE TERM INE SO AND SB PRIO R TO CALLING THE BOLT ZMANN LASER 1014
C ANALYSIS. THE ELECTRON SOURC( FUNCTION 151 SEXT(U) ~ SO DELT A(U ) LASER LOt S
C • S8.S(U). LASER 1016
C LASER 10)7

CALL DNOT (NE O, TP, POP , NOOT) LASER 1018
IF IDU .EQ.0 .) so • so • so LASER *0)9
IF (D U.EQ. 0 .) SB = 0. LASER $020

C LASER 102$
CHARGE • P O P (p dp b )  LASER 1022
CURRENT * POPINPZ) LASER 1023
RD • OIST/AREA/ EE.MU) LASER 1024
iF’ (NE.GT,O.) RD • RD/NE LASER 1025
VOL T = CU*(RENT .RD LASER 1026

- . ITER = IT MA X LASER 1027

18
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• IF (V0tT.EQ .0.) 1TER = 0 LASER 1028
EVCM = A8S (VOLT/DIST) LASER 1029
(SO = EVCM EVCM LASER 1030
DNEDT = NOOT(2) LASER 103!

C LASER $032
NOUT IMP,1.NPL) ~ VC = CHARGE/CAPAC/1000 . LASER 1033

• NOUT(NP,2.NP1) • KVOL T = VOLT/ 1000. LASER 1034
NOUT(NP,1.NP2) = VR = CURRENT*RESIST/1000. LASER 1035
NOUT(NP,2.14P2) = LOIOT • VC — VR — ICVOL T LASER 1036

C LASER 1037
CALL LEVELS (NI’ N?, POP) LASER 1038

C LASER 1039
IF (NP~ EQ . 1) GO TO 90 LASER 1040

= NE (LASTIC • EE (UBAR.DNEOT — NE•MU•ESO — UPLUS SB) LASER 1041
DEPOSIT • IBEAM (NP) DVDX LASER 1042
p015CM • NE•EE.MU•(SQ LASER 1043
PCOLL = 0. LASER 1044

~O 524 J = 1.NK LASER 1045
jF (NEL(J).GE.O) GO TO 530 LASER 1046
pWR • N1 (J) POWER (J) LASER $047
GO TO 524 LASER 1048

530 PWR • EE U(J).(N1IJ) VSIG (i,J) — N2(J).VSIG(2,J)) LASER 1049
524 PCOLL = PCOLL • PWR LASER 1050

= OP • NE.PCOLL LASER 1051
BEFORE = 100. .DP,(POISCH • DEPOSIT ) LASER 1052

C LASER $053
00 CALL SECOND ( T O )  LASER 1054

C LASER 1055
C LASER 1056
C LASER 1057

CAL L BOLTZ (M GR I D ’b ,  MESH, 14K, NAM E , Fl ,  N GA S. NMOL . TMOL , I TER.  LASER 1058
I TN AX, EPS. CAPTION . TODAY. OUT. EVCM , NE, PROCESS, U, N I .  142, LASER 1059
2 Nt~.. s~ S~ , S~ , (V. 0. 0MOI~, F ,  6, 4, 8. VS)G, POWER . PCOLL. LASER $060
3 ~~~~~~~~ DEPOS IT , DEOT. ELASTIC . DNEDT , DLN EDT , IONIZ E , ATTACH. LASER 1061
4 VD, Mu, 0, EK , AMPS. UBAR, T(, CONVRGE . PERCENT ) LASER 1062

C LASER 1063
C LASER 1064
C LASER 1065

E~
2) = UBAR LASER 1066

CALL SECOND ( T i )  LASER 1067
TBOLTZ = TB OL TZ • (T i  — TO) LASER 1068
NBOLTZ = NBOLTZ ‘ 1 LASER 1069

C LASER 1070

I F ( I T E R .LE .0) PERCENT • 0. LASER 1071
REJECT • ( .NOT .CONVR GE) .OR .(PERCEN T.G T .PCT ) LASER 1072
REPEAT = RLJ(CT.ANO.EXPANO LASER 1073
IF (REPEAT) GO TO 95 LASER 1074
IF (REJECT) GO TO 99 LASER 1075

C LASER $076
C OBTAIN ELECTRON PARAMETERS, NORMALIZED WIT h Ou T POPULATION DENSITY LASER 1077

L IF (NE.NE.O.) ELASTIC • ELASTIC/NE LASER 1078

~O 523 J • 1~ NK LASER 1079
IF (NEL(J).GE .0) GO TO 523 LASER 1080
IF (N1(J),NE.O.) POWER(J) = POWER (J)/N1(J) LASER 1081

5;~ IF (NE.NE.O.) POWER(J) = POWER(J)/NE LASER 1082
-‘ C LASER 1083

C — LASER 1084

19
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C LASER 1085
C THE RATES PRODUCED BY SUBROUTINE RATES HERE ARE USED FOR OUTPUT LASER 1086
C INFORMATION ONLY -— LASER 1087
c LASER 100$
C — LASER 1089

48 CALL ONOT (NEQ, TP, POP, NDOT) LASER 1090
C — LASER 1091
C LASER 1002
C (NOTE$ DO NOT INTERCHANGE POP AND p

~O.) LASE R 1093
RD • DIST/AREA/(EE*MU) LASER 1094
iF’ (NE.GT.0.) RD = RD/NE LASER IOQS
COND(NP,i) = SIGMA * EE*MU•NE LASER 1096
COND(NP,2) • RD LASER 1097
JSUS • (E’NE.VD LASER 1098
ISU S N P . l )  • SIGNA .EVCH LASER 1099
ISO S(NP ,2 ) * — NDOT (NP2)/AREA LASER 1100

C LASER 11 01
( ( 1 )  • 1414$.) LASER 11 02

C CAV I TY PHOTON DENSI TY —— LASER 1103
PHO TON • POP( 1) LASER 1104
ONP iDT * 14007( 1) LASER 1105

c LASER 1106
C EFF EC TIVE PHOTON DENSITY IN MEoIUM -— LASER $107

NDOT (1) = (cAVITY/LENGTH) NDOTU) LASER 1108
pOP~ $~ • (CAVITT/L(NGTH)•POP(l) LASER 1109

C LASER 111 0
(TOT • 0001 • 0. LASER Li l t
DO 86 I • 1,NTYPE LASER 1112
ITA tJ(I) • 114 LASER 1113
TAO * 0. LASER 1114
iF (NDOTII).NE.0.) TAU = POP(I)/NOOT(I LASER tIC S
TAO • ABS (TAU) LASER 1116
TA O * TAU/UNIT LASER 1117
IF’ (TAU.NE.O.) ENCODE (1 0,FFNT,ITAU(1)) TAO LASER 1118
1F (TAU.G T. 1.E 04) ENCODE (1O,EFMT,ITAU (I)) TAU LASER 1119
N O U T (N P , i . I )  • POP(1) LASER 1120
NOUT ( N P ,2 , I )  • P J D O T ( I )  LASER 1121
(TOT = (TOT • E ( I ~~~POP( 1) LASER 1122

86 DUOT • DUO T • EhI)*NDOT(I) LASER 1123
ETOT = EE ETOT LASER 1124
000T = EE DUDT LAS(R 1125

C LASER 1126
N O OT (1 )  = ONPHOT LASER 1127
p U P I l )  = PHOTON LASER 1128
RAO(NP,1) = R A D I A T E  • 3.OE 1O.s*IU P,sOTON LASER 1129
RAO (NP.2) • 3.OE I0 HNU~0NPHO T LASER 1130
RAO ( NP ,3) • PBEAM • DVDX~ IBEAN NP) LASER 1131
p51 114 • GAN MA •RADIAT E LASER 113?
HEAT • P015CM • PBEAM — DUOT P ST IM LASER 1133
P • PBEAM LASER 1134

C LAS(P 1135
ALPNA (NP.1) • GNET LASER 1136
ALPHA(NP.2) • GAMMA LASER 1137
ALPMA INP,3) = GAIN LASER 1138
ALPNA *NP,”) = ABSORB LASER 1139

- 5-
, C LASER 1140

- 

‘ I~ 
l.NOT.UUT(6)) GO TO 61 LASER 1141
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C LASER 1142
C LASER 1143
C OUTPUT OF POPULATION DENSITIES AND THEIR RATES OF CHANGE, AND LASER 11’.4
C MISCELLANEOUS ELECTRICAL AND OPTICAL PARAMETERS —— LASER 1145
C LASER 1146
C LASER 1147
C ENCODE OPTICAL AND ELECTRICAL PARAMETERS -— LASER 1148

L = 1 LASER 1149
ENCODE (120,307,LINE (L ) IBEAM (NP), FACTOR. ENERGY LASER 1150
L = L’12 LASER 1151
1F’ (EN(RGY.LE,O,) L = L—4 LASER tic?
DVD X = DVOX/1000. LASER 1153
PB(AM • PBEAH,1000. LASER 1154
ENCODE (80,325,LINE(L)) OVOX, PSEAM LASER lLss
L = L R  LASER 1156
ENCODE (80,308,LINE (L)) SB, SO LASER 1157
L * L’R LASER 1158
ENCODE (40,322,LINE(L)) LASER 1159
L = L 4  LASER 1160
IF .NOT.ELECT GO TO 53 LASER 1161

C LASER 1162
KVCM • KVOLT/OIST LASER 1163
P015CM • PDISCH/1000. LASER 1164
p * P • POI5Cu .~ LASER 1165
IF (P.NE.0.) AFTER = PERCEND(DEPOSIT • PDISCH)’P LASER 1166

C LASER 1167
ENCODE (120,317,LIt4E(L)) AREA, DIST, CONO (Np,1) LASER 1168
1 = L•12 LASER 1169
ENCODE 14 0 , 3 0 9 ,L IN E (L ) )  RD LASER 1170
L = L 4  LASER 1171
ENC ODE ( 120 , 3 10 , L I N E (L ) )  CHARGE. CURRENT LASER 1172
1 = L.12 LASER 1173
ENCODE (120,311.LIP4E(L)) JSUS, KVCM, PDISCH LASER 1174
L = L.12 LASER 1175
ENCODE (1~ O,312,LlNE (L)) VC~ KVOLT LASER 11 76
L = L.12 LASER 1177
IF’ (RESIST.EO.0,) GO TO 52 LASER 1178
ENCODE (40.313,LJN( (L)) VR LASER 1179
L * L 4  LASER 1180

52 I~ (INDUCT.EQ.0.) GO To 53 LASER 118!
ENCODE (40s314,L1N((L)) LDI0T LASER 3182
L * L 4  - LASER 1183

S3 IF (.NOT.STIM) GO TO 54 LASER 1194
ENCODE (120,31 8,LINE(L)) REFLECT, PASS LASER 1185
L = L’12 LASER 1186
IF ( C A V I T Y . E O . LE N G T H )  GO T~ 504 LASER 1197
ENCODE (80,324,LINE (L)) TCAV ITy, CAVIT Y LASER 1188
L • L’8 LASER 1189

504 ENCODE (120,3%q,LLpiE (L)) LENGTH, OMEGA4P. GAMM A LASER 1190
L * L•12 LASER 1191
ENCODE (U0,321.LINE(L) GNET, GAIN, ABSORB LASER 1192
I. * L’12 LASER 1193
ENCODE ( 4 O . 3 2 2 , L IN E ( L ) )  LASER 1194
L = L 4  LASER 1195
IF (p.(O.0.) p • 1.E 99 LASER 1196
PSI IM • PSTIM/1000. LASER 11 97
(FF • l00. PSTIM/P LASER 1198
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ENCODE 1120,315,LINE (L)) RADIATE, PSTIM’ EFF LASER 1199

1 L’12 LASER 1200
IF (ABS(EFF).GT.IOO.) L = 1—4 LASER 1201

C LASER 1202
54 DEDT = 0(1)1/1000. LAS(R 1203

DUCT = 000T,1000. LASER 1284
HEAT HEAT/b OO. LAS (R 1205
ENCODE (120,3I6,LINE (L)) DEOT. DUCT. (TOT LASER 1206
L ‘ L.12 LASER 1207
ENCODE (40.327.LINE(L)) HEAT LASER 1208
L • L’~ 

LASER 1209
IF (.NOT.ELECT) GO TO 529 LASER 121 0
ENCODE (80.326,LINE4L)) BEFORE, AFTER LASER 1211
L = L 9  LASER 1212

529 ENCODE (40,322,LINECL)) LASER 1213
L = L•4 LASER 1214
ENCODE (120,320,LINE (L)) LASER 1215
LMAX = L•3 LASER 1216

C LASER 1217
L • 0 LASER 1218
WRITE (6.110) KAPTION. UNIT LASER 1219
DO 35 ~ • 1,NTVPE LASER 1220
WRITE (6.400) I. GAS (I), E(I). POP(I). NDOT(I), ITAU (I). LASER 1221

1 (LINE (L’K), K = 1,4) LASER 1222
35 IF (L.LT.LMAX ) L • L•4 LASER 1223

LC * NTYPE•6 LASER 1224
WRITE (6,401) (LINE (L•K), K = 1,4) LASER 1225
L • L 4  LASER 1226
5TEp • H/UNIT LASER 1227
WRITE (6.107) STEP, (LINE(L•K), K • 1.4) LASER 1228
L • L’k LASER 1229
wRITE (6.114) JSTART, (LINE (L•K). K = 1.4) LASER 1230
I = L’4 LASER 1231
WRITE (6.401) (LINE (L’K), K = 1,4) LASER 1232
L = L•4 LASER 1233
WR ITE (6,111) (LINE (L’K), K = 1,4) LASER 1234
L = L•4 LASER 1235

51 IF n..GE.LMAX ) GO TO 77 LASER 1236
WRITE (6.401) (LINE(L•K), K = 1,4) LASER 1237
LC = LC•1 LASER 1238
I • L’4 LASER 1239
G0 TO ~1 LA5(R 1240

77 NSK~P = 4J—LC LASER 1241
IF (NSIcIP.LT.1) NSKIP • I LASER 1242
ENCODE 180.500,IMAGE, NSKIP LASER 1243
WRITE (6.IMAGE) TODAY LASER 1244

c LASER 1245
C — — LASER 1246
C SENSITIVITY ANALYSIS OF REACTION SCHEME —— LASER 1247
C — LASER 1248
C LASER 12~9

61 IF (OUT (7).ANO.NP.NE.l) CALL ANALYZE INTYPE, KTYP(, RATEK, NTIME. LASER 12S0
1 RPCT. FLAG, PMA*. GAS, PER. KAPTION, LTAPE. MTAPE. NTAPE ) LASER 1251

• C LASER 12S2
ARC = NE/NTOT.GT.RE LASER 1253
END • EMD.OR.ARC LASER 1254
IF I .NOT.END) GO TO 78 LASER 1255

~
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NF • NP— i LASER 1256
wRITE (6,225) NF. TP LASER 1257
IF’ (NB OLTZ.NE.0) WRITE ( 6 , 1 2 1)  TA ,,  N dOLTZ.  TBOLTZ LASER 1258
IF (ARC ) WRITE (6,224) NE ,  RE LASER 1250
GO TO 97 LASER 1260

C LASER 1261
C — LASER 1262
C CONTINUE TO INTEGRATE THE FUUATIONS FROM A o(AO START FROM THIS LASER 1263
C CYCLE POINT —— LASER 1264
C — LASER 1265
C LASER 1266

78 T = TP LASER 1267

~° 49 I • 1,N(Q LASER 1268
49 ~NY~~ N (I,1) • POP(I) LASER 1269

JST ART • NFLAG • LASER 1270
DELTA 2 ETA LASER 1271

c LASER 1272
C LASER 1273

18 CALL GEAR (N(Q, T. ONYDTN, SCRTCH, H, HMIN, HMAA. DELTA. METHOD. LASER 1274
I YN~~ , ERR, KF(.AG, JSTART, MAXD (R. NMAXP2, PHI LASER 1275

c LASER 1276
c LASER 1277

TT = T - tP LASER 1278
IF (KFLAG.tO .1) ~O TO 30 LASER 1279
JS1 IRT = 0 LASER 1280
N FLA G = NFLAG .1 LASER 1281
IF’ (NF’LAG.EO.1) GO TO 18 LASER 1282
H H/IOO . LASER 1283
IF (NFLAG•~ E.5) GO TO 18 LASER 1284
DELTA * 2.DELTA LASER 1285
iF’ (NFL AG.L(.l0) GO TO 18 LASER 1286

C LASER 1287
07 IF (PIP.LT.15) GO TO ~~ LASER 1288

C LASER 1289
c LAS (R 1290
c OUTPUT GENERATION LASER 1291
C LASER 12Q2

LAS(R 1293
C SUMMARY OF UNIMPORTANT REACTIONS -— LASER 1294
C LASER 1295

REWIND MTAP ( LASER 1296
KOUNT • 2b LASER 1207
IC 0 LASER 1298

~O c07 ~ 1,KTYPE LASER 1299
READ (MTAPI) (NTIME (I). I * l.NTYPF), RATE, RNAME LASER 1300
IF (.NOT.FLAG(K)) r,O TO 507 LASER 1301
IF (LC.EO.0) WRITE (6,402) PER LASER 1302
IC LC’L LASER 1303
IF’ (LC.EO.KOUNT) LC = 0 LASER 1 304
WRITE (6.403) K~~ RA TE, (WNAME (L,. 1 2 1,4) LASER 1305

507 CONTINUE LASER 1306
C LASER 1307
C SUMMARY OF IMPORTANT REACTIONS —— LASER 13n9
C LASER 1309

REWIND MTAP ( LASER 1310
• IC 0 LASF~ 13)1

DU 501 8 2 1. TYPE LASER 1312
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READ (NTAPE ) INTIME (l), 1 * 1,NTYPE), RATE, RNAME LASER 1313
IF (FL AG (K)) GO TO 501 LASER 1314
IF (LC .EO.O) WRITE (6,404) P(R LASER 1315
LC • LC•1 LASER 1316
IF (LC ,E0.KOUNT) LC • 0 LASER 1317
WRITE (6,403) K. RATE, (RNAME(L), I • 1,4) LASER 1318

50! CONTINUE LASER 1319
C LASER 1320

WRITE (6,216) LASER 1321
CALL PLOT (Ml, NP, 1. IBEAM, 0.. 0.. TIME, 0.. DTIME. .FALSE., LASER 1322

1 •TpuE,, ,TRUE., .TRUE., .TRUE,. KAPTION. 1. 0) LASER 1373
WRITE (6,306) UNIT, TODAY LASER 1324

C LASER 1325
IF (.NOT.STIM) GO TO 40 LASER 1326
KAPTION (L) = 1OHINTENSITY LASER 1327
KAPTION (2) = SHOI/OT LASER 1328
WRITE (6,218) LASER 1329
CALL PLOT (Ml, NP. 1. RAD. 0., 0.. TIME. 0., DTIME, .FALSE.. LASER 1330

I .IRUE ,, .TRUE., .TRUE., .TRUE., KAPTION, 2, 0) LASER 1331
WRITE (6,306) UNIT, TODAY LASER 133?

C LASER 1333
40 KAPTION (1) * 1OHNET GAIN LASER 1334

KAPTION (2) = 1OHTHPESHHOLD LASER 1335
NPLOT = 2 LASER 1336
IF’ (.HOT.STIM) NPLOT • 1 LASER 1337
WR ITE (6,113) LASER 1338
CALL PLOT (Ml. NP. 1. ALPHA’ 0.. 0.. TIME , 0.. DTIME, .FALSE., LASER 1339

* .TRUE., •TRUE.. .TRUE.. .TRUE., KAPTION, NPLOT. 0) LASER 1340
WRITE (6,306) UNIT, TODAY LASER 134*

C LASER 1342
KAPTION (1) * IOHLASER GAIN LAS (R 1341
KAPTIONI2) = IOHABSORPTION LASER 1344
WRITE (6,126) LASER 1345
CALL PLOT (N), NP. 1. ALPHA (1,3),0., 0., TIME, 0.. OTIME, .FALSE.. LASER 1346

I .TRUE.. .TRUE.. .TRUE., .TRUE., KAPTION, 2. 01 LASER 1347
WRITE (6,306) UNIT, TODAY LASER *348

C LASER 1349
NI = 0 LASER 1330
IF (.NOT .S~ IM) GO TO 502 LASER 1351
NI = NI.1 LASER *352
K A P T I O N ( I )  • 1OHOPTICAL LASER 1353
DO 82 1 • 1,NP LASER *334
A L P H A ( I .3 )  * A L P H A ( I , 4 )  • 0. LASER 1335
R A D I I , ) )  • ALPMA~~I . 1) ’R A D ( I . 1)  LASER 1356

*2 A L P H A ( I , 1)  = R A D ( I , I ) / b 0 0 0 .  LAS(R 1357
SO? IF’ (.NOT.ELECT) GO TO 511 LASER 1358

NI = N 1 1  LASER 1359
KA P T I O N (N I )  = 1OHELECTRICAL LASER 1360
DO 88 I = 1,Np LASER 1361
KVCM = NOUT (I,2,NP1)/OIST LASER *362
AMPS = ISUSU,1 LASER 1363
ALPNA (I,4) * KVCM ANPS LASER 1364

*8 RAD (I.Nl) = 1000. ALPHA(I,4) LASER * 365
Sti IF (JBEAM.EO.0.) GO TO 96 LAS(R 1366

-
‘ 

NI * Nl•1 LASER 1367
KAPTIONINI) • 1OHE—8EAM LASER 1368
DO 512 1 • I ,NP  LASER 1369

-5 -
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RAD(I,N1) • RAO (1,3) LASER 1370
51? ALPHACI,3) * RAD (I,3)/1000. LASER 1371
96 IF (NI.EQ.O) GO TO 508 LASER 1372

NPLOT • NI LASER 1373
WRITE (6,122) LASER 1374
CALL PLOT (Ml. NP. I, RAD, 0., 0.. TIME , 0.. DTINE. .FALSE.. LASER 1375

1 .TRUE .. .TRUE., .TRUE., .TRUE., KAPTION, NPLOT. 01 LASER *376
WRITE (6,306) UNIT, TODAY LASER 1377

C LASER 1378
IF .N0T.STIM GO TO 509 LASER 1379

C COMPUTE POWER EFFICIENCY -- LASER 1380
~
O 510 I = l,NP LASER 1381
P • RAI~(I.3) LASER *3*2
IF (ELECT) P • P • RAD (I,2) LASER 1383
IF (P.(0.0.) P * I.E 99 LASER 1384
ALPHA(1,2) • L00.’RAD (hi)/P LASER )385

510 IF (ABS(ALPHA (I,2)).GT .IOO.) ALPHA(I,2) • 0. LASER 1386
C LASER 1387
C  LASER 1388
C INTEGR ATE POWER DENSITIES  LASER 1389
C  LASER 1300
C LASER 1391
509 DO 506 I = 1,3 LASER 1392

• RAD (1,I) LASER 1303
R A O ( b , I )  • 0. LASER 1394
DO 506 K = 2 .NP LASER 1395
K I  • K — b  LASER 1306
82 • B) LASER 1397
B1 • RADIK.I) LASER 1308

506 RAO K,I) • RAD(K1.I) • O.5E 03*TOUT’(Bl • 821 LASER 1309
C LASER 1400

WRITE (6,125) LASER 140*
CALL PLOT 4$), NP. 1. PAD. 0.. 0.. TINE, 0., DTIME. .FALSE.. LASER 1402

I .TRuE.. .TRUE.’ .TRUE., •TRUE., KAPTION, NPLOT, 0)  LASER 1403
WRiTE (6,306) UNIT, TODAY LASER £404

C LASER 1405
c  LASER 1406
C TAMULAR SUMMARY OF MISCELLANEOUS ELECTRICAL AND OPTICAL PARAMETERS LASER 1407
C - LASER 1408
C LASER *409

12 = LASER 1410
5~ 7 *1 • I? LASER 141)

12 • 12’SO LASER 1412
I F’ ( I2 . GT.NP ) 12 • NP LASER 14 13
W R ITE (6,223) UNIT LASER 14 *4
W R I T E  (6,226) (TIME (I). IBEAM (1), ALPHA (I,3), NOUT(l,2,NPI), LASER 14)5

I ISUS (I’I), ALPHA (I,4). ALPHA (I,1). ALPHA (l,?), 1 = 11’I2) LASER 1416
IF’ (I2.LT.NP) ~O TO 522 LASER 1417

C LASER 1418
IF .NOT.SIIM GO TO 508 LASER 1419
o~ ç13 I • LiMP LASER 1420
ALPHA (I,3) • RAD (1.1) LASER 1421
p = RA~~(I .3)  LASER 1422
IF (ELECT) P = P • RAD (I,2) LASER 1423
IF’ (P.E0.0.) p • I.E 99 LASER 1424

5)3  ALPHA (~~.4) = 100. RAO I 1.1)/P LASER 1425
C LASER 1426

- 

- 
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C — - LASER 1427
C PLOT OP TICAL POWER DEN SITY AND EF FICI ENCY -— LASER 1428
C — LASER 1429
C LASER 1’J0

K A P T I O N ( L )  = IONPOWER/VO). LASER 1431
K A P T I O N (2 )  = 1OHEFFIC IEN CY LASER 1432
W RI TE (6,221) LASER 1433
CALL PLOT (M I .  NP. 1. ALPHA , 0., 0.. TINE. 0.. DTIME , .FALSE.. LASER )434

1 .TPUE .’ .FALSE ..  .TRU E..  .TRUE..  KAPT I ON , 2, 0) LASER 1435
W RI TE (6.306) UNIT. TODAY LASER 1436

C LASER )437
C — LASER 1436
C PLOT OPTICAL ENERGY DENSITY AND EFFICIENCY —— LASER 1439
C — LASER 1640
C LASER 1441

K A P T I O N ( 1)  • IOHENERGY/VOL LASER 1442
KAP T I ON (Z)  = 1OHEF ’FICIEN CY LASER )4~ 3
WRITE (6,222) LASER )444
CALL PLOT (Ml. NP, 1. ALPHA (1,3),0., 0.. TIME. 0,. OTIME, .FALSE.. LASER 1445

1 •TRUE.. .F’ALSE.. •TRUE., .TRUE.. KAPTION. 2. 0) LASER 1446
WR ITE (6.306) UNIT, TODAY LASER )447

C LASER 1448
5o~ 1F’ (.HOT.ELECT) GO TO 85 LASER 1449

KAP T I ON ( 1)  = 4HISUS LASER 1450
KAPTION (2) = BHDISUS/OT LASER 1451
WRITE (6,214) LASER 1452
CALL PLOT ( M I ,  NP. 1. ISUS. 0., 0., TIME,  0.. O T INE ,  .FALSE., LASER 1453

I .TRUE., .F’ALSE., .TRIJE.. ,TRUE., KAPTION , 2. 0) LASER 1454
WRITE (6,306) UNIT, TODAY LASER )455

C LASER 1456
KAPTIONU) = 6HSIGMA LASER 1457
KAPTION (2) * 10)180 (OHM) LASER 1458
y0(I) = Y O ( 2 )  * DY (1 • 0. LASER 1459
DY12 = 0.5 LASER 1460
WRITE (6,215) LASER 1461
CALL PLOT (Ml, NP. I, COND, YQ, DY. TIME, 0.. DTIME, .FALSE.. LASER 1462

1 ~~~~~~~~ ‘FALSE.’ •TRtJE., .TRUE., KAPTION, 2. 0) LASER 1463
WRITE (6,306) UNIT, TODAY LASER 1464

C LASER 1465
NPLOT • 4 LASER 1466
KAPTION (1) = 1ONCAPACITOR LASER 1467
K A P T I O N ( 2 )  • 1OHDISCHARGE LASER 1468
K A P T I O N ( 3 )  = IQHRESISTAP4CE LASER 1469
K A P T I O N ( 6 )  IOHINOUCTANCE LASER 1470

C LASER 1471
IF’ (INDUCT.E Q.0.) NPLOT • 3 LASER 1472
VNIN • 0. LASER )473
IF’ (NOUT (NP .1,NPI).LT.VNIN) VMIPI = NOUI4NP,),NPI) LASER 1474
IF (NOIJT(NP,2,Npb).LT.V)4IN) VMIN • NOUT (NP,2,NPI) LASER 1475
IF ’ (N OU T(NP ,1,N P 2 ) . L T , V M I N )  Vpq tN = NOUT (NP,L,NP2) LASER 1476
IF (NOU T (N P ,2 ,N P 2 ) . L T ,V M I N )  V MI N • NOUT (NP,2,NP2) LASER 1477
CALL AXIS (.TRUE., VMAX, VMIN . yo, DY. YOC) LASER 1478
yO(2) = DY(2) • o. LASER )479
TEST • YDC.NE.0. LASER 1480

C LASER 1481
wRITE (6,217) LASER 1482
CALL PLOT (141. NP. 1. N O U T ( 1, I . N P I ) .  YO. DY. T I M E .  0., D T I M E ,  LASER )483
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ii
I •FALSE.’ TEST. .TRUE,. .TRUE., •TRUE.. KAPTION, NPLOT. 0) LASER )484
WRITE (6,306) UNIT, TODAY LASER 1485

C LASER 1486
85 00 50 1 * 2,NTYPE LASER 1487

IF’ (.NOT.PLOTS(I)) GO TO 50 LASER 1488

= ENCODE (20,Zli,KAPTION) I. I LASER 1489
W R I T E  (6,227) G A S ( I )  LASER 1490
CALL PLOT (Ml, NP. 1. NOUT (b.l,I), 0.. 0., TIME, 0.. OTIME. LASER 1491

1 .FALSE.’ .TRUE.. .FALSE., .TRUE., .TRUE,. KAPTION, 2, 0) LASER 1492
WRITE (6,306) UNIT. TODAY LASER 1493

SO CONTINUE LASER 1494
C LASER 1495
C FORM AT STAT E MEN TS LASER 1696
C LAS ER )497

100 FORMAT (80A1) LASER 1698
C LASER 1499

10) FORMAT (8A10) LASER lSnO
C LASER 1501

102 FORMAT (/IX ,I34(1N—)//) LASER *502
C LASER 1503

103 FORMAT (1BX,~ SUMMARY OF UPDAT ED RAT ES FOR INPUT REACTION SCHEME OF’ LASER 1504
1 SYNTHETIC K I N E T I C S  CODE GENER ATED ON AIO/2SX OR. WILLIAM 6. LACIN LASER *505
2A ’ NORTHROP RESEARCH AND TECHN~~OGy CENTER, PALOS VERDES. CALIFORN LASER 1506
31A’) LASER 1507

C LASER *506
104 FORMAT (/1X,A2,I4,3X,4A10.A5,2X,AIO,3A,Al0,5X.5A10) LASER 1509

C LASER *510
105 FORMAT (/ 6X•I .6X• REAC T1ON ( I) 3 6 *aK F ( I ) 8X *K RU ) 20X•REF ’ERENCES OR LASER 1511

2COMMENTS /IX,134(1H )) LASER 1512
c LASER 1513

106 FORMAT (•MOMENTUN TRANSFER FOR •,A1 0) LASER )5$4
C LASER I SIS

107 FORMAT 143A.INT EGRATION STEP SIZE •~ FI0.3 .6*.4A10) LASER 15)6
C LASER 15*7

108 FORMAT ( ( 3 0 X .8A 1 0) )  LASER 1518
C LASER 1519

109 F ORMAT 1 ( I H I ’I Z ’( / ) ) ’)  LASER 1520
C LASER 1521

110 FO RMAT 4lH1/5 5X .4AIO// /24A*POPULAT ION DENSITIES AND RATES OF CHANG LASER 1522
1E 2OX ELE CTRICAL AND OPTICAL PARAMETE RS //13X ’!’SX•SPECIES.6X ’E(I) LASER 1523
2.$*.N(I).7*.N(I)/DT•7x’TAU(I).,20X*NAME•8x.(EV)e7x’(CM—3)’5*•(CM— LASER 1524
33/SEC)’IPEIO.l SEC 7XSPARAM(TER.6X*VALUE 5X*UNITS’/9X,70 UH— ) ,3X. LASER 1525
440(114—)/) LASER 1526

C LASER 1527
111 FORMAT (9A.70(1H—),3X.4A10) LASER 1328

C LASER 1529
*12 FORMAT (1O X ,3E10.3) LASER 1330

C LASER 1531
113 FORMAT (I HI/S3X INSTAN TANEOUS NET GAIN COEFFICIENT (CN—1)~~//) LASER 1532

C LASER 1333
11 4 FORMAT (44AeOROER OF’ INTEGRATION •.IIO,6X,4A10) LASER 1534

C LASER 1335
115 FOR MAT (I0A•NO E- CROSS SECTION DATA WAS FQUND.•) LASER *536

C LASER 1337
11 6 FORMAT (I0A•SIGM A = 0 IN THE RANGE IO,.F4.1.I EV. ) LASER 1538

C LASER *539
- •  1) 1  FORMAT (I0A’EPRORS OCCURRED IN CROSS SECTION DATA. ) LASER *540

27
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C LASER 1541
lie FORMAT (10X.CRO5S SECTION DOES NOT SPAN £0 .~~F4.1~~J EV.’) LASER 1542

C LASER 1543
11 9 FORMAT (IOX’T)1E MASS ENTERED FOR THIS SPECIES IS 5 0’) LASER 1544

C LASER 1545
120 FORMAT (A i D .  • E # E • ‘A b O )  LASER 1546

C LASER 1547
121 FORMAT (8X’TIME T = .IPE1O.3’ SEC.) LASER 1568

C LASER 1549
I?? FORMAT 41 H1,56x.POWER DENSITY (WATT/C143)’//) LASER 1550

C LASER 1551
123 FORMAT (45X�’ THE ORIGINAL RATE CONSTANT(S) HAVE BEEN NODIFIEDs LASER 1562

C LASER 1553
124 FORMAT (44A*’. ILLEGAL ATTEMPT TO MODIFY RATE CONSTANT(S) WAS REJ LASER 1554

IECTED#) LASER 1555
C LASER 1556
125 FORMAT (1 H1,56X’ENERGY DENSITY (JOULE/LITER).//) LASER 1557

C LASER 1558
126 FORMAT (1H1,42X’LASER GAIN AND MEDIUM ABSORPTION COEFFICIENTS (CM - LASER 1569

LASER 1560
C LASER 1561

127 FORMAT (40X .THE PROCESS ING OF ELECTRON CROSS SECTIONS REQUIRED’, LASER 1562
1r5.i’ CP SEC..,40X.ANO.I3. 8OLTZMANN ELECTRON CALCUI.ATIONS CONSUME LASER 1563
20”F6.I’ CP SEC.•) LASER 1564

C 
- LASER 1565

128 FORMAT (50*•NO FURTHER WARNING DIAGNOSTICS WILL BE ISSUED.’) LASER 1546
C LASER 1567

129 FORMAT (12’) .4A 10.SX) LASER 1568
C - LASER 1569

130 FORMAT (1H1,24X..NORNALIZED EXTERNAL SOURCE FUNCTION FOR CREAT I ON LASER 1570
IOF ELECTRONS IN THE ENERGY RANGE (U. U • DU)’/43X AVERAGE ENERGY 0 LASER 1571
2F’ CREATED ELECTRONS • U. = •F6.2’ EV’/) LASER 1572

C LASER 1573
131 FORMAT (/62X’ELECTRON ENERGY U (EV)’) LASER 1574

C LASER 1575
201 FOR MAT (//1SX,*10’(RRORS WERE DETECTED IN PROCESSING THE INPUT PEA LASER 1576

1TION SCHEME. MODIFICATIONS OF THE REACTION./25X.SCNEME. CORRECTIO LASER 1577
2NS IN REACTION SYNTAX, CHANGES IN DIMENSION STORAGE, OR ADDITIONS LASER 1578
3T0 THE E—’/25X.CROSS SECTION FILE MAY BE REQUIRED TO REMOVE ALL OF’ LASER 1579
4 TNF’ ERROR CONOITIONS.’) LASER 1580

C LASER 1581
202 FORMAT (//15X,AI0’THE FOLLOWING SPECIES WERE INITIALIZED BY INPUT LASER 15*2

IDAIA. BUT 010 NOT OCCUR IN THE sINETIC SYSTEM.’/2SX’IF THE PROGRAM LASER 1583
2 iS EXECU TED, THEY WILL BE IGNORED. BUT £NCLUOEO IN THE TOTAL PRES LASER 1584
35U8t (AS WU,FEP./2SX GASES IN 3—BOOY COLLISIONS) AND FOR MOMENTUM LASER 1585
4TRANSFER IN E— KINETICS ANALYSIS)’,) LASER 1586

C 
- LASER 1587

203 FORMAT (/ / 15X,A 10’ IN I TIAL POPULATION DENSITIES FOR THE FOLLOWING S LASER 1588
IP E CTES WERE NOT DEFINED. IF THE PRO GRAM IS EXE ’/25X’CUTED. NO (I) LASER 1589
2 • 4) W ILL BE ASSUMED)’,) LASER 1590

L 

C LASER 1591
204 FORMAT (//15X,A30’ENERGIES FOR THE FOLLOWING SPECIES WERE NOT DEF I LASER 1592

INED. IF PROGRAM IS EXECUTED, EU) = 0 WILL RE’/25X’ASSUMED /) LASER 1593
C LASER 159’ 

-

205 FORMAT (/ ‘ISX .AbO ’ERROR S OCCURRED FOR THE INPUT CROSS SECTIONS FOR LASER 1595
1 THE FOLLOW ING ELEC TRON COLLISION PROCESSES . ’/25X’IF THE PROGRAM I LASER 1596
2% EXECUTEU, A ZERO CROSS SECTION OVER ALL ENERGY WILL RE ASSUMED) ’ LASER 1597
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3/) LASER 1596
C LASER 1599

206 FORMAT ( 4 4 0 X , SA I O ) )  LASER 1600
C LASER 1601

207 FORMAT (/ / ISX,AIO ’AN ATTEMP T WAS MADE TO ENTER. BY $RATES ... S IN LASER 1602

~~~~~ THE FOLLOWING RATES, WHICH AR( NOT ACCES— ./25X.SIBLE BY INPUT LASER 1603
2 FOR THE SYNTHETIC PROGRAM THAT WAS GENERATED. IF THE PROGRAM EK E LASER 1604
3CU1ES. THE AT—./23X’TENPTED MOOIFICATIONS WILL BE IGNORED, ANO THE LASER 1605
A ORIGINAL RATES USEO* /) LASER 1606

C LASER 1607
208 FORMAT (//15X.Ab0’SYNTHESIZ(D SUBROUTINES AND DATA FILE WERE GENER LASER 1608

lATIn WITH DIMENSION DECLARATORS NMAX •.14’,’/25X’i(WAX =‘14’, AND N LASER 1609
2KMAX .14’. THESE MUST AGREE WITH THE CORRESPOMOING DIMENSION DEC LASER 1610
3LARATORS /25X.IN THE M A I N  PROGRAM (LASER) . EXEC UTION MAY BE POSS LASER 1611
4161E IF’ PRESENT STORAGE EXCEEDS ORIGINAL , BUT•IZ’SK’CAUTION IS ADVI LASER 1412
5VISED TO IN SURE THA T LABELED COMMON BLOCK S AGREE W I T H  THOSE IN THE LASER 1613
6 SY NT HE T I C /25X .SUBROUTINE S AS SOCIATE D WITH THE OATA FILE GENERATE LASER 1614
70 ON TAPE4.’) LASER 1615

C LASER 1616
209 FORMAT (//ISX.Ab0’TAPE4 DATA FILE VECTORS EXCEEDED DIMENSION STORA LASER 16)7

1GE IN MAIN PROGRAM. AND WERE TRUNCATED DURING’/?SX’READ. NKMAX • LASER 1618
2I~~~

, ((MAX *I4,. AND NMAX •‘I4e. TAPE4 CONTAINS MC ‘14’. ((TYPE • LASER 1619
3*14., AND /25X ’NTYPE *‘IA’. CAUTION IS ADVISED.’) LASER 1620

C LASER 1621
210 FORMAT (//15X,Ab O’MOMENTUM TRANSFER COLLISION FREQUENCY IS ZERO AT LASER 1622

I SOME POINT . E— ANALYSIS CONTAINS 1/ON TERMS..) LASER 1623
C LASER 1624
2)1 FORMAT (2HN(,I2,1H),5X,~HON (,1?.4H)/OT,1X ) LASER 1625

C LASER 1626
2)2 FORMAT (1H1/55X’SUMMARY OF POSSIBLE ERROR CONDITIONS’/,//lSX’SEVER LASER 1627

IITY.45X’DESCRIPTION ‘/15X,105(1H—)) LASER 1628
C LASER 1629

214 FORMAT (IH1 ,25X ’DISCHARGE CURRENT DENSI TY JSUS ( AMP/CM ?) .  AND ITS LASER 1630
iR AT E OF CHANGE D/DT(JSUS ) (A/( 442/S) ’//) LASER 1631

C LASER 1632
215 FORMAT (IHI,2OX*PLASMA CONDUCTIVITY SiGMA = E’NE’MU I/CM/OHM), AND LASER 1633

I DISCHARGE IMPEDANCE RD = 0/AREA/SIGMA (OHM)#//) LASER 1634
C LASER 1635

216 FORMAT (1H1/40X’E-REAM CURRENT DENSITY (AMp/CM2) AS A FUNCTION OF LASER 1636
ITIME ’/ / )  LASER 1637

C LASER 1638
2) 7  FORMAT ( 1H 1/56X ’CIRCUIT VOLTAGES (ICVOLT) ’//)  LASER 1639

C LASER 1640
2 18 FORMAT ( 1H 1/27X *INT RACA V I TY RA D IATION INT ENSITY I (W/C142) AND ITS LASER 1641

IRA1E OF CHANGE 01/10 (V/CM2/SEC)’//) LASER 1642
C LASER 1643

219 FORMAT (/13X’(VSIG(K,I) ARE FORWARD (((*1) OR REVERSE (((=2) RAT ES F LASER 1644
iON THE 17)1 INELASTIC PROCESS IN THE E KINETICS ANALYSIS)’) LASER 1645

C LASER 1646
220 FOR MAT (RP4I,20(, .40X’ELECTRON ENERGY RANGE EMAX •‘.OPF6.2’ EXCEED LASER 1647

IS NAXINUN VALUE =‘OPF6.2) LASER 1648
C LASER 1649
221 FORMAT (IHI,40X’OPTICALLY EXTRACTED POWER DENSIT Y (((V/CM)) AND EFF LASER 1654)

IIC1ENCY (S)~ //) LASER 1651
C LASER 1652

22? FORMAT I IHI ,35X ’OPTI CALLY EXTRACTED ENERGY DENSITY (JOULE/LITER ) A LASER 1663

I 1ND EFFI CIEN CY (S) // )  LASER 1654
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C LASER 1655
223 FORMAT (lHl,45XØSUMMARY OF’ ELECTRICAL AND OPTICAL PARAMETERS•// LASER 1656

123X.TIME’7X.JBEAM’7X’PHEAM’6X*VOLTAGL 7X’JSUS’7*’DISCH’7X•OUTPUT’ LASER 1657
26X’OPT EFF ’/l 8x’(’ ,1PE8.2.’ SEC) ’ 1X ’(A/CM2 .4X’ K W/ CM 3P ’7X ’(KV ) ’ . LASER 1658
36K’ (A/ CM2 ) ’4X* (KW/CM3 ) *5X ’ (KW/ CM3,.7X ’(S) ’, 18X,99 ( 1H ) / )  LASER 1659

C LASER 1660
224 FORMAT (40*.ELECTRON DENSITY NE =‘)PEIO.3’ EXCEEDS LIMIT NE/NMOL S LASER 1661

1 IPEIO.3) LASER 1662
C LASER 1663
225 FORMAT (/40X.CALCULATION IS TERMINATED AT CYCLE NP =‘I3’. T = •1PE LASER 1644

110.3,’ SEC.’) LASER 1665
C LASER 1666

226 F ORMAT (18X ,,9.2,5F12.2,F 13.2,Fl1.2) LASER 1667
C LASER 1668

227 FORMAT ( 1H1/32X, ’POPULATION D ENSITY N (CN—3 AND RATE OF CHANGE ON LASER 1669
1,01 (CM 3/S) FOR ‘.A I O/ )  LASER 1670

C LASER 1671
300 FORMAT (///25X ’PROGRAM IS TERMINATED FOR ERRORS SPECIFIED FATAL.’) LASER 1672

C LASER 1673
301 FORMAT ( 1PE1O,4) LASER 1674

C LASER 1675
30? FORMAT (///?5X,86(lH~)///) LASER 1676

C LASER 1677 -

303 FORMAT (2 8X.8AIO )  LASER 1678
C LASER 1679 —

304 FORMAT (IHb,5 /~~ LASER 1680
C LASER 1681 -

305 FORMAT (“C’,A 1, ’(’,13,’)’) LASER 1482
C LASER 1683

306 FORMAT (/ 62X’TIME (‘1PE9.3’ SEC ’/)00X .DR . WILLIAM B. LACINA,’AlI/ LASER 1684
1100X *NORTHROP RESEARCH AND TEC,4p~oLoGY’ ) LASER 1685

C LASER 1686
307 FORMAT (3K’JB(AN’SX’ = ‘OPFIO.2’ AMP/CM2’.8X’DEPOSITION * •F10.2. LASER 1687

li7A’ENERGY’AX’ = ‘FlO.O’ KEV’,9X) LASER 1688
C LASER 1689

30$ FORMAT (3X ’S(U ‘ 0 = ‘IPEIO.3’ CN— 3/SEC.7X ’S(U = 0) * ‘ LASER 1690
1P~~~Ø 3 •  CM—3/ SEC’AX) LASER 1691

C LASER 1692
309 FORMAT (3X’R(OISCH)’2X’ = ‘IPE 1Q.3. OHM ’) LASER 1693

C LASER 1694
310 FORMAT (43X’Q*qX’ * •.IPEID.3’ COtlLOMH’BX.1 OISCH).2X’ = ‘,IPE ZO .  LASER 1695

13 AMP ’9X) LASER 1696
C LASER 1697

3ii FORMAT (3K ’JIOI SCH) ’2X ’ = •IP()4),3 . AMP/CM2.8X’ESUS’bz* * •OPFIO. LASER 1698
13’ KVOLT/CN ’TX *ESU S’JSUS = •OPFIO .2 ’ KW/CM3 ’ ) LASER 1699

C LASER 1700
312 FORMAT (43X’Q/C’7X’ * ‘QPFIO,3’ KV OLT *L OX ’VIOI SCH) ’2(( ’  • ‘OPFIO.3 L ASER 1701

1. ((VOLT ’) LASER 1702
C LASER 1703

313 F’ORMAT (3X’V(RESIST) ‘OPF 1O.3’ ((VOLT ’) LASER ~~~~
C LASER 1705

3)4 FORMAT (3X*L’DI/OT*3X ’ = *OPF’b0.3 . ((VOLT ’) LASER 1706
c LASER 1707

315 FORMAT (3X’INTENSITY = ‘1PE1O.3. WATT/CN2’,7X’OPTICAL’3X’ = ‘, LASER 1708
LOPFLO.2’ KW/CM3’SX’EF’FICIENCY * ‘,OPF ’L0.2 ’ 3.1 LASER 1709

C LASER 1710
316 FORMAT (3X$ECU,DNE,DT * •IPE1O.3’ KW/CM3’R*.DE (TOT)/DT = ‘tb .). LASER 1711

30
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1’ KW/CN3’9X’E(TOT)’4X’ = ‘E10.3’ J/CM3’7X) LASER 1112
C LASER 1713

317 FORMAT (3X’AREA’6X’ * ‘OPF 1O.2’ CM2’12X ’DIST’6X• • ‘OPF’10.2’ CM’ LASER 1114
113*.CONOUCT’3X. = •IPEIO.3’ /0MM/CM’) LASER 1715

c LASER 1116
3ie FORMAT (AJX’REFLECT’3K’ • •OPF’10.2’ %‘14X’LOSS’6X’ • •OPF’10.2* B LASER 17)7

1/PASS.) LASER 11)8
C LASER 1719

319 FORMAT (3A ’LENGTH’AX’ z ‘OPF’10.2’ CM’13X.OMEGA/4/PI • ‘1PEIO.3, LASER 1720
117X.THRESH’AX’ * ‘IPE1O.3’ CM—i’ ) LASER 1721

c LASER 1722
320 FORMAT (40(1H—),60X) LASER 1123

C LASER 1724
321 FORM AT (3X ’NET GAIN * ‘I PE1O . 3.’ CM—l ’l lx .LASE R GA IN = ‘IPE 1O.3 LASER 1125

1’ CM 1’IlX’ABSORPTION = ‘.1PEIO.3’ CM 1’) LASER 1726
C LASER 1727
3? FORMAT 110K) LASER 1728

C LASER 1729
323 FORMAT (0” THE ORIGINAL RATE HAS BEEN MODIFIED “0) LASER 1730

j  C LASER 1731
324 FORMAT (3X’T (CAVITY) • •Ft0.i’ NS’13X’L (CAVITY) • •F10.2’ CM’) LASER 1732

C LASER 1733
325 FORMAT (3X’OVOK’6X’ • ‘F tO.Z’ ((V/CM.IOX’P(BEAM).3X. • ‘F1O.2. LASER 1734

I • KW/CMJ ’6X) LASER )735
C LASER 1736

326 FORMAT 13K’DP(REFORE ) s •F10.2’ %‘ 14X ’OP(AFTER) = ‘FIL.2 ’  R ’i lX )  LASER 1737
C LASER 1738

327 FORMAT (3X ’H(AT • SP = ‘IPE 1O.3’ ICW/CM3 ’oX) LASER 1739
C LASER 1740

400 FORMAT (9X ,I5 ,5x, A 10,OPF ’7.2 ,lP2Eb4.3 ,2X.A 10,6X,4A10 )  LASER 1741
C LASER 1742
401 FORMAT 162K,4A101 LASER 1143

c LASER 1744
402 FORMAT (IHI,36X’TPIE FOLLOWING REACT’ONS CONTRIBUTE LESS THAN ‘F3.0 LASER 1745

1’ %‘//29X*K’8X’KF (K)’1OX’KR (K)*15X’p~~ACTION(K)*/27K,75UM—)/) LASER 1746
C LASER 1747
403 FORMAT (25X,I5,SX.A10.5X,AI0,5*.AAIO/ ) LASER 1748

C LASER 1749
404 FORMAT (1HI,40X’THE FOLLOWING REACTIONS WERE IMPORTANT I’ ‘F’3.0. LASER 1750

1 %).//29X’K*SX’KP (K)’ROX’KR(K)’ISX’REACTIONIK)’/27X,75(IH—)/) LASER )75)
C LASER 1752

Soo FORMAT ( 1H( ,I2 ,, ( /)90 *’OP . W I L L I A M  B. LAC INA , ’Abl/OOX ’N ORTHROP RES LASER 1753
1EARCH AND TECMMOLOGY’~~~) LA SER 1754

C LASER 1755
C LASER 1756
C LASER 1757

99 CALL E X I T  LASER 1758
ENO LASER 1759

~
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SUBROUTINE SYNTH (LIAP (, MTAP E , NT aPE .  NSCRTCH, P4DATA, N5’IZE. SYNTH 2
1 MAXOAS. GAS, KMAX, P4KMAX, LEVI. LEV2, DATE) SYNTH 3

C SYNTH 4
C .. . ... . . .....s.............. ..•... .... . .~~~•.... ~~~~~~~~~~~~~ ., .•..,.... SYNTH S
C SYNTH 6
C THIS SUBROUTINE WILL EDIT THE INPUT FILE OF KINETIC REACTIONS AND SYNTH 7
C AUTOMATICALLY GENERATE SUBROUTINES REQUIRED FOR THE MOLECULAR c l —  SYNTM 8
C NETICS ANALYSIS ANO ITS LINEAGE TO COUPLED ELECTRON KINETICS CAL— SYNT)1 9
C CULATIONS . SYMBOLIC REACTIONS ARE TRANSLATED INTO COMPUTER CODED SYNTM 10
C EQUATIONS. SUBROUTINES SYNTHESIZED ARE : (1) RATES OF CHANGE ONI/OT SYNTH Ii
C OF POPULATION DENSITIES, (2) THE JACOBIAN O(ONI/DTI/OINJI. ANO 13) SYNTH 12
C DEF INITION Of THE CORRESPONOE NCE OF MOLECULAR STATES WHICH OCCUR SYN TH 13
C jN THE ELECTRON—MOLECULE SCATT ERIN G PROCESSES FOR THE E— KINETICS. SYNTH 14
C INPUT CONSISTS Of AN ARBITRARILY LONG SEQUENCE OF CARD PAIRS OF SYNTH 15
C THI FORN SYNTH 16
C SYNTH 17
C fl Al • *2 • A3 • ... • B) • B? • 83 • ... SYNTH 18
C 2)  ( (F ’.  KR. (COMMENT (2E10.3.SX ,5A 10) SYNTH 19
C SYNTH 20
C WHE RE A l .  A2, ,.., 81. 82, ... ARE THE PHYSICAL NAMES OF THE RE— SYNTH 21
C ACIANT SPECIES (FOR ANY SPECIES NAME. THE FIRST •NSIZE’ CHARACTERS SYNTH 22
C ARE RECOGNIZED. AND OTHERS IGNORED). EaCH Sj~( OF’ Tii( REACTION MAY SYNTH 23
C CONTAIN UP TO ‘MAX’ SPECIES. THERE ARE NO RESTRICTIONS ON THE SYNTH 24
C REACTION FORMAT (WHICH MAY INCLUDE EMBEDDED BLANKS) EXCEPT FOP SYNTH 25
C THE FOLLOWING -- SYNTH 26
C SYNTH 27
C 1) ELECTRONS ARE DENOTED BY EITHER E, E—. OR E l- ) .  SYMTH 28
C SYN TH 29
C 2) HIGH ENERGY ELECTRONS ((—BEAM ) ARE DENOTED BY H E .  SYNTH 30
C SYNTM 31
C 3) BUFFER GASES ARE DENOTED BY N. SYNTH 32
C SYNTH 33
C 4) NOISE PHOTONS ARE DENOTED BY )~4U. IF HNIJ APPEARS ON THE SYNTN 34
C LEFT HAND 5IDE . IT IS REJECTED . ALL PROCESSES WHICH CON— SYNTH 35
C TRIBUTE NOI SE TO THE BUILDUP OF’ STIMULATED EMISSION ARE SYNTH 36
C TO BE DESCRIBED WITH HNU ON THE RIGHT HANO SIDE OF THE SYNTH 37
c REACTION. SYNTH 3$
C SYNTH 39
C 5) STIMULATED EMISSION OR ABSORPTION PROCESSES ARE DESCRIBED SYNTH 40
C IN TERMS OF PHOTON NUMBER DENSITY, AND ARE RECOGNIZED BY SYNTH Al
C THE APPEARANCE OF RAD . SYNTH
C SYNTH 43
C 6) THERE ARE NO SPECIAL REST R ICT IONS ON SPECIES MIMES EXCEPT SYN TH 44
C THAT IONS MUST EXPLICITLY EXHIBIT THEIR CHARGE IN THEIR SYNTH 45
C NAME (E.G. F—. CR24.), ARI..)’ CO—, ETC.). IF AN ION SYNTH 44

t C ~S POSITIVES THE ‘ SYMBOL MUST BC IMMEDIATELY FOLLOWED BY SYNTH 47
C EITHER ANOTHER • OR ) .  IN ORDER T~ AVOID CONF USION WITH SYNTH 4$
C THE NORMAL USAGE OF • IN WRITING THE REACTION AS ABOVE. SYNTH 49
C SYNTH 50
C IF ((F ’ = 0 (KR a 0 ) ,  NO TRANSLAT ION OF THE FORWARD (REVERSE) RE— SYNTH 51
C AC 1 ION TERM OCCUR S ITMUS , NULL OPERATIONS CONTA ININ G UNNECESSARY SYNTH 52
C MU; TIPL ICAT IONS BY ZERO) APE ELI MINAT ED.  RATE CONSTANTS USED FO R SYN TH 53
C SYNTHESIS CAN BE CHANGED IN SUBSEQUENT EXECUTION, HOWEvER. SO A SYNTU 54
C NONZERO VALUE SHOULD BE USED DURING SYNTHESIS FOR ANY REACTION SYNTH 55
C pRO~~5~ WHICH IS NOT TO BE PERMANENTLY NEGLECTED. SYNTH 56
C SYNTH 57
C REACTIONS ARE SUBJECTED TO SEVERAL TESTS TO DETERMINE WHETHER THEY SYNTH 58

-5 - -
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C S~~ULD BE RETAINED FOR CONSTRUCTING THE KINETIC EQUATIONS IN THE SYNTH 59
C SUBROUTINE WHICH IS GENERATED. THESE INCLUDE THE FOLLOWING: SYNTH 60
C SYNTH 61
C 1) HIGH ENERGY ELECTRONS MUST BALANCE ON LNS AND PHS. SYNTH 62
C SYN TH 43
C 2) BUFFER GAS M MUST BALANCE ON BOTH SIDES OF EQUATION. SYNT Ii 64
C SYNTH 65
C 3) CHARGE CONSERVATION MUST NOT BE VIOLATED. SYNTP 66
C SYNT i 67
C 4) NO REVERSE PROCESS FOR SPONTANEOUS R A D I A T I O N  ALLOWED. SYNTH 68
C SYNTH #9
C 5) DUPLICATE REACTIONS (EVEN WRITTEN BACKWARDS) ARE IGNORED SYNTH 70
C SYNTH 71
C 6) DE TA IL BALANCE FOR BINARY MOLECUL AR COLLISIONS ENFORCED. SYNTH 72
C SYNTH 73
C 7) SECONDARY E— COLLISION PROCESSES NA Y HAVE FIXED RAT E CON - SYNTH 74
C STANTS, OR ZERO MAY BE ENTERED , IN WHICH CASE THEY WILL SE SYNTH 75
C AUTOMATICALLY LINKED BY DEFAULT TO AN E— KINETICS ANALY SYNTH 76
C SIS. DURING SYNTHESIS, THE ELECTRON CROSS SECTION FILE SYNT q 77
C WILL BE SCANNED TO DETERMINE WHE THER DA TA FOR THE PROCESS SYNT H 78
C IS AVAILA BLE , AND IF NOT, AN INF ORMATIVE DIAGNOSTIC ISSUE D SVNT H 79
C SYNTH 80
C 8) STIMULATED (MISSION (AND ABSORPTION) ARC DENOTED BY THE SVNT~ *1
C SYNTAX : B • PAD • A • PAD. ( I T  IS ASSUMED THAT THE F’OP— SYNTN 82
C WARD REAC T I ON DENOTES EMI SSI ON. ) ABSORPTION PROCESSES CAN SYNTSi 83
C BE ENTERED AS) * • PAD . V. (ONL Y THE FORWARD REACTION IS SYNTN $4

C RECOGNIZED , AND CORRESPONDS TO ABSORPTION. ) SYNT M 85
C SYN TN $6
C THERE ARE A VARI E TY OF ERRORS RELATED TO EXCEEDED LIMITS, BAD SYNTN $7
C SYN TAX , BAD PHYSICS . ETC. WHI CH ARE RECOGNIZED AND FtAGG(D. BOTH SYN TM $8
C FAT AL AND NON-FATAL WARNIN G CONDI TI ONS AR( GENERATED DURING STh114— SYNTs $9
C sIS, AND ARE PROVID ED IN AN EDITE D OUTPUT SUMMARY OF THE REM~~ICN SYNTN 90
C SCH~ M( WHICH WAS PROCESSED. A CROSS. REFERENCE LI STING Of THE SYNTH ~ 1
C OCCURRENC E OF SPECIES IN THE REAC TI ON SCHEME IS AL SO GENERATED . SYWTN 92
C THE SYNTHESIZED SUBROUTINES ARE DOCUMENTED WITH COMMENT CMOS. SYNTN 93
C SYNTH 94

C ..................................... ....~~~~..............e........... SYVI TH 95
C SYNTH 96

DIMENSI ON I M A G E ( $ 0 ) ,  K A R ( 1 0) ,  REF ’ER I4O . LI N E U O 0 , NetjF’F12). SYN TM 97
1 NIi((2),  GA S ( l ) ,  ((I N E T I C ( l O ) ,  LABEL(5.2) ’  LL( 160) .  F ORM ( S) ,  SYNTH 98
2 L I V I ( ) ) .  LEV 2 ( 1) .  VSIG 2) ,  T I T L E ( 3 , N AN E ( 1 00 ) ,  COMN (5 . KOOE ($) .  SYNTH 99
3 LDtjN(~ 0) SYNTH 100

C SYNT H 10)
REAL ((F, KR, KB SYNT N 102

C SYNTH 103
INTEGER GAS. SIGN’ RATE (2), E’ HNU. RAD, LHS. RHS, HE. TITLE. DATE SYNTH 10*

C SYNTN LOS
LOGICAL ELECT(2), RADIATE. REJECT, REVERSE, FORWARD. DET A IL ,  E *IT .  SVNTH 106

I SOURCE . BUFFER , PH O TO(2 ) .  OPTICAL ,  LASER, TEST SYNT H 107
SYNTH 10$

DAT A E. HE. HHU, RAD , F. R . SKIP / 4HE1 ) ,  514H((—) . 3e.NU, 3HRAD . SYNTH 10,
1 7HFORWARD, 7HREVERSE, SH(1ps1 / SYNTH 110

C SYNTH 111
DAT A KB. (0, H, C / 1.38 (—23 , 1.602 (—1 9 , 6.625 (—34 , 3.0 E 10 / SYNTPI 112

C SYNT H 113
C NTAP( • FILE FOR GENERATION OF SUBROUTINES RAT ES . LEVEL S SYNTH 114
C M TAPE • FILE FOR GENERATION OF SUBROUTINE JACOB SYNTH 115

‘
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C ITAPE • SCRATCH FILE FOR EDITING REACTION STRUCTURE SYNTH 1)6
C AT THE TERMINATION OF THE SYNTHESIS, NTAPE IS COPIED ONTO MTAPE. SYNTH 117
C PIDATA = FILE CONTAINING UPDATED ELECTRON CROSS SECTION DATA SYNTH 118
C NSCPTCH = SCRATCH FILE FOR STORING REACTIONS AND RATE DATA SYNTH 119
C SYNTH 120

KB = KB/C0 SYNTH 121
EXiT = REJECT = •FALSE . SYNTH 122
IN MTYPE • 2 SYNTH 123
N A M E ( 1)  = GA S( 1)  RAD SYNTH 124
N A N E (2 )  • GA S(2 )  = ( SYNT H 125
LAS ER .FALSE. SYNT H 126
NPHOTON = 1 SYNTH 127
READ (5.102) TITLE SYNTH 12$
CAL L COVER (TITLE , ?)  SYN TH 129
REWIND N5CRTCp~ SYNTH 130
W R IT E (NSCRT CI) TITLE. DATE SYNTH 131

C SYNTH 132
C GEN ERATE SYMBOLIC RAT E SUBROUTINE TO BE EXECU TED —- SYNTH 133
C SYNTH 134

WRI TE (NTAPE,400) SYNTH 135
WRITE (NTAPE,1O5) SYNTH 136
WRITE (NTAPE,406) SYNTH 137
W R IT E (N TAPE , 10 5)  SYNTH 138
WRITE (NTAPE,605) SYNTH 139
WRITE (NTAPE,1O5) SYNTH 140
WRITE (NT APE,A6O) SYNTH 141
WRITE (NTAPE,406) SYP4TH 142
WRITE (NTAPE,105) SYNTH 143
WRITE (MTAPE,510) SYNTH 144

5- WRITE (MTAPE,105) SYNTH 145
WRITE (MTAPE,406) SVNTpI )~~
WRITE (NTAPE,1 05) SYNTH 147
WRITE (NTAPE,5OS) SYNTH 148
WRITE (MTAPE,1 05) SYNTH 149
WRITE (MTAPE.44O) SYNTH 150
WRITE (MTAPE,406) SYNTH 151
WRITE (MTAPE,105) SYNTN 152
ENCODE (8O.401.KOOE) SYNTH 153
WRITE (NTAPE,1 02) ((ODE SYPITH 154
ENCODE (80.504,KODE) SYNTH 155
WRITE (NTAPE,102) ((ODE SYNTH 156
WRITE (NTAPE,402) SYNTH 157
WRITE (NTAP E,lOS) SYNTH 158
WRITE (P4TAPE,LO4) ~MAX, ((MAX, ((MAX. NKMAX, I4AXGAS SYNTH 159
WRITE (NTAPE,512) SYNTH 160
WRITE (MTAPE.4O2) SYNTH 161
W R I T E  (NTAP E , 1O5)  SYNTH 162
WRITE 4MTAPE,1OA) ((MAX, ((MAX, ((MAX. NKMAX. )4A*GAS SYNTp 163
wRITE (NTAPE,512) SYNTH 164
WRITE (NTAPE,42)) KB. E0, H, C SYNTH 165
WRITE (MTAPE.421) xB, (0. H. C SYPI TH 166

C SYNTH 167
WRITE (NTAPE.403) SYNTH 168
WRITE (NTAPE,401) SYNTH 169
WRITE (NT APE,105) SYP4TH 170
WRITE (NTAP (,4l5) SYNTH 171
WRITE (NTAPE,105) SYNTH 172
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WRITE (NTAPE,422) SVNTH 173
WRITE (NT APE,406) SYNTH 174
WRITE NTAPE.105) SYNTI4 175
ENCODE (80.208,KODE ) SYNTH 176
WRITE (NTAPE,102) ((ODE SYNTH 177
WRITE (NTAPE,1O5) SYNTM 17$

C SYNTH 179
WRITE (MTAPE,4O3) SYNTH 180
WRITE (MT APE.507) SYPITH 181
WRITE (MTAPE,1 05) SYNT H 1R2
WRITE (NTAPE .422) SYNTH 1R3
WRi TE (MTAP E ,406 ) SYN Tp 184
W RI TE (MTAPE , 105 )  SYNTH 185
W RI TE ( MTA PE , 102)  ((ODE SYNTH 106
WRITE (MTAPE,105) SYNT H 187

C SYNTH 18$
C FORWARD DEFAUL T FOR SECONDARY ELECTRON COLLISIONS —— SYNTH 189

Ml = 1 SYNTH 190
H? 2 SYNT H 191
INTEGER • 4H(I1) SYNTH 192
IN I T I A L  • THR = K F (  SYNTH 193
NTOT • 5HaNTOT - SYNTH 194
MULT • 4H~NO ( 

SYNTH 195 -

LAST • 6(4 — ( (R(  SYNTU 196
IF (NSIZE.GT.lO) NSIZE = 10 SYNTH 197
MAX = SYNTH 198
MO a 5 SYNTN 199
(410 • ~0•(40 SYNTH 200

L H20 = 2 M10 SYNTH 201
L C O  SYNTH 202
NK a 0 SYNTH 203
INPUT 0 SYNTH 204
K 1  SYNT H 205

1 (C • ((— 1 SYNTH 206
C READ HOLERITH STATEMENT OF REACTION NUMBER K —— SVNT H 207

10 K * ((‘I SYNTH 208
READ (5,100) IMAGE SYNTH 209
IF ((OF(S)) 5,74 SYNT H 210

76 READ (5,101) VSIG. COMM SYNTH 211
DO 61 L = 1,M0 SYNT H 212

61 R EF ER (L )  * CO$M(L) SYNTH 213
INPUT = INPUT .) SYNTH 214
EXIT • E*IT.OR.REJECT SYNTH 215
RE W IND LT AP E SYNTH 216
ENCODE (10,209,NUMBER) K SYNTH 2 17
REJECT • DETAIL = .FALSE. SYNTH 2 18
RAIE (1) = RATE (2) = 1H SYNTH 2)9
MESS • MO • 1 SYNTH 220
IF (REF (R(1).(O.iH ) NtSS = 1 SYNTH 221
BUFFER = SOURCE • RA D I A T E  = ELECT (1) * ELECTI2 • .FAI.SE. SYNTH 2 22
PMOTO (1) = PHOTO (2)  = .FALSE. SYNT H 223
o~ 9 L • 

1.MA* SYNT H 2 74
00 9 N • 1’2 SYNTH 225
NdUFF(M) = P4H((M) = 0 SYNTH 2.6

9 L~ BEL ( L ,M)  = 0 SYNT H 227
DO 22 L = 1,100 SYNTH 228

22 LIN((L) = 1(4 SYNTH 2 9
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DO 21 1 = 1.160 SYNTH 230
21 LL ( L )  • 1(4 SYNTH 231

ttiI’-Ap • 6 SYNTH 232
DECODE (7.100,INITIAL ) (LL (NKAR.L), L • 1,7) SYNTH 233
NKAR = NKAR.7 SYNTH 234
((2 • ((/10 SYNTH 235
((3 = K — IO’K2 SYNTH 236
((1 • ((2/10 SYNTH 237((2 = ~2 — 1O*i(i SYNTH 238
IF (((1.EQ.0) GO TO 11 SYNTH 239
NKAP = NKAR.) SYNTH 2~0
ENCODE (10.INTEGER,LL(NKAR)) ((1 SYNTH 241

11 IF (K ).K2.EQ.O) GO TO 29 SYNTH 242
p~KAp = NKAR.1 SYNTH 243
ENCODE (10,INTEGER ,LL (NKAR)) K2 SYNTH 244

29 N((AR = NKAR.~ SYNTH 245
ENCODE (10.INTEGER,LL(NKAR)) ((3 SYNTH 246
NKAR = NKAR.1 SYNTH 247

— LL(N((AP) = 1H) $yNTH 248
H a l  SYNTH 249
NO = NTYPE SYNTH 250
NE = NCH = 0 SYNTH 251
NH 1 SYNTH 252
L~ = I = J N a 0 SYNTH 253

C SCAN THE 80 BCD CHARACTERS TO DETERMINE SPECIES —— SYNTH 254
2 IF (I.EO.BO) GO TO 4 SYNTH 2~5

= 1•1 SYNTH 256
C IMBEDDED BLANKS AR( IGNORED. SYNTH 257

IF (IMAGE (ILEO.1N I GO TO 2 SYNTH 258
IF IIMAGE (I).NE.1H,) GO TO 3 SYNTH 259

SYNTH 260
GO TO 4 SYNT H 261

C SYNTH 262
3 IF ( I M A G E ( I ) .N E . 1 H . )  GO TO 4 SYNTI4 263

IF (IHAGE (I.1).EO.LH) .OR.IMAGE(I.1).EQ.IH.) GO TO 6 SYNTH 264
MM Z O  SYNTH 265
GO TO 4 - SYNTH 266

C SYNTH 267
C CONTINUE TO ADD NONBLANK BCO CHARACTERS To THE GAS NAME. NAMES SYNTH 268
C ARE TRUNCATED TO iGNORE ALL BUT THE FiRST NSTZE CHARACTERS. SYNTH 269
C SYNTH 270

6 IF (J.EQ.NSIZE) GO TO 2 SYNTH 271
J = J•1 SYNTH 27?

= LP’l SYNTH 273
LINE(LP) • KAR(J) a IMAGE(I) SYNTH 274
IF (KAR(J).EQ.IH.I NCH = NC)) • NH SYNTH 275
jF (KAR(J).EO.1H ) NCH a NC)) — NH SYNT)) 276

~° TO 2 SYNTH 277
C SYNTH 278
C DUMP THE CONTENTS OF THE NAME AFTER A DELIMITER (• . •. OR COL. 80) SYNT)) 279
C (4AS BEEN ENCOUNTERED —— SYNT)) 2R0
C SYNTH 201

a ~F (J.(O.0) GO TO 60 SYPITH 2o2

~
F (M.G T.2) GO TO 60 SYNTH 283

1F (I.EO.80 .AND.N.NE.2) GO TO 60 SYNT)) 284
IF (N.LT.MAX) GO TO 38 SYNTH 205

r ENCODE IMIO,214,REFER UIESS , MAX SYNTH 206

36
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MESS • NESS • MO SYNTH 287
V.0 REJECT • ,TRUE. SYNTH 28$

ENCODE (M lo .2 16,REFER (N E SS))  SYNTH 289
a M~S~ .NO SYNTH 290

LB • 0 SYNTI4 29)
DO 53 L • 1,80 SYNTH 292
IF UN AG E (L ) .E Q .1H ) GO TO 53 SYNTH 293
LB a LB’l SYNT)) 294
IH A GE ( LB )  • IMAGE (L) SYNTH 295

53 - CONTINUE SYNTH 296
LB a LB’I SYP4TH 297
IF (LB.GT.80 ) LB • 80 SYNTH 298
DO 55 L LB.80 SYNT)) 299

55 INAGE (L) = 1)) SYNTH 300
PILJMRER • 1H SYNT)) 301

C ENCODE UNRECOGNIZABLE REACTION —— SYNTH 302
ENCODE (100.100,KINETIC) (IMAGEIL), L • 1,80) SYNT)) 303
GO TO 26 SYNTH 304

38 ENCODE (10,100,NGAS) (KAR(L ). I a 1.J) SYNTH 305
IF INGAS.EO.IHE) NC)) NC)) PIN SYNTH 306
L~ (NGAS.EG .1HE.OR.NGAS.EO.2HE ) NGAS • E SYNTH 307
I~ )NGAS.E

Q.3HHE ) NGAS * HE SYNTH 308
£ IF (NGAS. E O .HE) NC)) • NCH • NN SYNTH 309

J 0  SYNTH 310
IF (NGAS.EQ .1HM ) GO TO 8 SYNTH 311
I~ (NGAS.EQ.HE) GO TO 8 SYNTH 312
1r (NGAS.NE .HNU ) GO TO 30 SYNTH 313- 

IF N.EQ .1) GO TO 67 SYNTH 314
IF (RADIATE) GO TO 67 SYNTH 315
IF (PHOTO(1).OR .P H O T O (2 ) )  GO TO- 67 SYNTH 316

L RADIATE * .TRUE. SYNTH 317
VSIG(21 * 0. SYNTH 318
GO TO 16 SYNTH 319

30 IF (NGAS. NC ,RAO ) GO TO 45 SYNTH 320
IF (P H O T O I M ) )  GO to 67 SYNTH 321
PHOTO(M) a .TRUE. - SYNT)) 322
IF (RADIAT ~ .AND.(PHOTO(1).OR .PHOTO(2))) GO TO 67 SYNTH 323
GO TO 45 SYNTH 324

67 REJECT • .TRUE. SYNTH 325
ENCODE (M10,227,REFER (NESS)) SYNTH 326
MESS a NESS • NO SYNT)4 327
GO TO 16 SYNT H 328

45 N a N.) SYNTH 329
JF (NGAS.EQ.E) NE a NE.) SYNTH 330
DO 15 L • 1,N0 SYNTH 331
~F I GAS ( L) .NE.N OAS )  GO TO 15 SYNTH 332
LA BE L (N ,N)  • I SYNT II 333
GO TO 8 SYNTH 334

IS CONTINUE SYNT 4 335
~F (N0.NE .MAXGAS) GO TO 39 SYNT)) 336

IF (REJECT ) GO TO 16 SYPITH 337
REJECT .TRUE. SYPJTH 338
ENCODE (M20,2 13 ,REFER(MES S~~ NAX GAS SYNTH 339
NESS a MESS • 2.M0 SYNTH 340
GO TO 16 SYN Tp i 3a)

39 NO a NO • I SYNTH 342
GAS(N0 ) = NGA S SYNTH 343

37
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IABEL (N,N) a NO SYNTH 344
A NEW a NKAR — 80.(NKAR/8O) • 7 SYNTH 345

IF NEW,LE.72 GO TO 17 SYNT)) 346
NEW a NEW.8 SYPITH 347
NKAR a e0’(N(W/eO) • 6 SYNTW 348
LL(NK AR I a IHS SYPITH 349

17 DECODE (4,100,MULT) (LL (NKAR .LI, I a 1,4) SYNTH 350
IF (NG AS.NL1HM) GO TO 70 SYNTH 35)
P4BUFF(M) a NOUFF)M) • 1 SYNTH 352
ØUF F(R = .TRUE. SVNTH 3~3
DECODE (5.100,NTOT ) ILL (N (CAR.I,, L a 1,5) SYNT)) 354
PIKAR • NKAR .5 SYNTH 355
G~ TO 16 SYNT)4 356

70 IF (NGAS.NE .HE ) GO TO 20 SYNTH 357
N H E ( M P  • NH((NI • I SYNT)) 35$
SOURCE • .TRUE . SYNTs 359
GO TO 16 SYNT H 360

20 P4KAR • NKAR.4 SYNTH 36)
Ni • LAB (L(N,4 /1O SYNTH 362
N? • LABEL (N,M) - )0 N1 SYNTH 343
)F (NI.EQ.O) GO TO 13 SYNTH 364
P4KAq a N (CAR . 1 SYNTH 365
ENCODE (10.INTEGER,L.L (NKAR)) NI SYNTH 366

13 PIKAR a NKAR.) SYNTH 367
ENCODE I )0.INTEGER ,LL (NKAR)) N2 SYNTH 36$
NKAR a NICAR.) SYNTH 349
LLIN ((AR) a I))) SYNT)) 370

16 ~F (I.EO.80) GO TO 27 SYNTH 371
C SYNT H 372
C DELIMITERS (•, •) ENCODED INTO HOLERITH LINE TO DEFINE REACTION —— SYNTH 373
C SYNTH 374

L~ 
a LP.1 SYNT)) 375

LI PJE (LP )  • *14 SYP4T)) 376
LP a Lp•I SYNTH 377
LI N C ( L P )  = I N A G E I I )  SYNTH 378
L~ a LP•1 SYNT H 379
LI Ü E (L P )  a 1H SYNT)) 380
N a M . M M  SYNTH 38)
IF (MM .EQ.0) GO TO 2 SYNTH 3$?

P4*. • NE SYNTH 303
IF (.NOT .SO(JRCE) GO TO 62 SYNT)) 304
IF (NHE)1).(O,1) GO TO 62 SYNTH 305
REJECT a .TPUE. SYNT)) 386
ENCODE oM1O,226,REFER (MESS~~ SYNT H 387
MESS • M(55 • Mo SYNTN 380

A? IF .NOT .(PHOTO(1).AND.NE.N(.O)) GO TO 64 SYNT)) 3$9
REJECT a •TRUE. SYNTH 390
ENCODE (M1O,227.REFER (NESS )) SYNTH 3Q)
HESS • NESS • -MO SYNTH 3~264 EIECT(l) a .P40T.(PHOTOII).OR.SOURCE .OR .BUF F(R) SYNT)) 393
DE TAIL • ..40 T. (PP4OT O () ? .OR.SOURCE) SYNTH 3q~
D E T A I L  DETAIL.AND.(NE.EO.O),AND.(N.NBUFF(1).EQ.2) SYNT)) 395
ELECT (1) a (NE.EQ.i).ANO. (P4.EO.2),ANO.ELECT(1) SYNTH 3%
IF (VSIG (1).NE.0.) ENCODE ()0,1O3.RATE (1)) VSIG (1) SYNTH 397
FORWARD • (VSIG(1).NE.0.).AP4D.(NE.LE.1) SYNTps 398
FORWA RD a FORWARO.OR .ELECT()) SYNTH 3q~
LEFT • NKAR SYNTH aOO 
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PIN * - 1 SYNTH 4fl)
N E a N O SYNTH 602
IF (.NOT .FORWARD) NKAR • 9 SYNTH 403

c SYNTH 404
C CONSTRUCT REVERSE RE ACT IO N TERM -— SYNT)) 405 - -

c SYNTI4 406
IF (RE JECT ) GO TO 2 SYNT )) 407
DECODE )6,100,LA5T) (LL(NKAR.L), L = 1,6) SYNTH 408

• NKAR a NKAR .6 SYNTH 409
IF (K1 ,f0.0) GO TO 24 SYNTH 410
NICAR a NICAR.1 SYNT)) 411
ENCODE (1O.INTEGER,LL (N pcAR)) (() SYNTP) 412

24 IF (K1.K2.EO.0) GO TO 28 SYNTH 413
NKAP = NICAR.) SYNTH 414
ENCODE ( 1O . IN T E O ER , L L (N ( (A R ) )  ((2 SYNTH 415

28 pillAR • NK AR.1 SYNTH 616
ENCODE U0 ,IN T E GER,LL (NII A R ) )  K3 SYNT)) ~ 1?
PIllAR a NICAR.1 SYNTH 418
LL (N KA R )  a )))) SYNT)) 419
GO TO 2 SYNTH 420

C SYNTH 421
27 i~ (LP .G T .L O O )  IP • 100 SThTH 422

ENCODE (*0O.100,((INETIC) (LINE(L). L a 1,LP) SYNTH 423
OPTICAL • PNOTO(1).OR.PNOTO(2) SYNTH 424

C SYNTH 425
IF (HSUFF(1).EQ.NBUFF(2).AND.N$LJfF(1).LE.*) GO TO 56 SYNTH 426

ENCODE (M10,224,REFER(NESS)) SYNTH 427
MESS • MESS • MO SYNT)) 428
ENCODE (M10,2 )6,REFER(NESS)) SYNTH 429
NESS a N(~ S • NO SYNTH 430
REJECT .TRUE. SYNTH 431
GO TO 23 SYNTH 432

C SYPITH 433
56 IF (NH((l).EQ.NHE(2).AND.N14E(1).LE .1) GO TO 57 SYNT)) 434

ENCODE (M 10.225 ,REFER (MESS ))  SYNTH 435
MESS a N~ 5~ • MO SYNTH 436
ENCODE (M10,216,REFER (MESS)) SYNTH 437
MESS = TMESS • MO SYNT)) 418
REJEC T .TRUE. SYPI TH 439
GO TO 23 SYNT H 440

C SYNTPi 461 
-

57 gF (.NOT. ((SOURCE.AND.(RAOIATE.OR.OPTICAL)).OR .(.NOT.P HOTO(1). SYNT)) 442 - -

* ANO.PHOTO(2)))) GO TO 66 SYNTH 443
ENCODE (M10,227,REFER(MESS)) SYNTH 444
NESS a MESS • NO SYNT)) 445
REJECT • .TRUE . SYNTH 446

C SYNTH 447
C GENERATE CHECKSUM IDENTIFIER -— SYNT)) 44$
C SYNTH 449

66 IF (REJECT) GO To 23 SYNT H 450
K! a K? a N B U F F ( 1) ’ ( MA X G A S . l)  • N H E ( 1) ’ ( M A X GA S .2 )  SYNTH 45)
KLSQ • ((25W • ((10K) — 2 ON B U F F W . (M A X G A S . l I .N H E ( 1) *( M A X G A S .2 )  SYNTH 452
DO 3* 1 * 1.5 SYNTH 453
(( 1 * K) • L A B ( L ( L , l )  SYNTH 454
((2 • K? • LABEL (L.2) SYNTH 455

• ((1SQ a • LAIICL (L.l) LABEL (I.1) SYNTH 456
3) ((250 • K2SU • LABEL (L.?)~ LABtL (L,Z) SYNT)) 457
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ENCODE (I0.)07,LHS K). KiSO SYNTH 458
ENCODE (1O.107,R))S) K2. ((2SQ SYNTH 459

C SYNTH 460
C C~~C(( FOR DUPLICATiON -- SYNTH 461
C SYNTH 462

1F (K.F:O.l) GO TO 23 SYPITH 463
(CML * K 1  SYNT)) 464
DO 25 1 a *.KMI SYNTH 465
READ (LTAPE) LI, L2 SYNTH 466
IF (REJECT) GO TO 23 SYNTI4 467
REJECT a IHS.EQ.Ll.ANO.RHS.EO.L2 SYNTH 468
REVERSE a LplS.~ Q.I2.AND.RHS.EO.L1 SYNTH 469
1F (RADIATE) REVERSE a .FALSE. SYNT)) 470
REJECT • REJECT.OR .REVERSE SYNTH 671
1F (,NOT.REJECT) GO TO 25 SYNTPI 472
ENCODE (M10,210.REFER (MESS)) I SYNTH 473
1F (REVERSE) ENCODE IM1O,211,REFER(MESS)) I SYNTH 474
NESS a NESS • 140 SYNTH 475

25 CONTINU E SYNTH 476
C SYNTH 477

23 EL(CT(2) = (N E.E O . 1) .AND.(N .E O .2)  SYNTH 47$
a Hf SYNTH 479

REVERSE = •NOT.(RADIATE .OR.IPHOTOI )).AND.VSIG(1).EO.0.)) SYNTH 480
IF (.NOT.R (VEQSE ) VSIG(2) a 0. SYNTH 48*
IF (PHOTO)1).ANO..NOT.PHOTOI2)) VSIGI2 • 0. SYNT)) 402
ELECT (2~ • .NOT. (BUFFER .OR.RAOIATE.OR.OPTICAL. SYPITH 4$3
I OR.5OURCE).ANO,EL(CT(2) SYNT)) 404
i~ 

(VSIG(2).NE.O.) ENCODE (lO,l03,RATE (2)) VSIG(2) SYNT)) 485
IF (VSIG(1)•VSIG (ZIeNE.O.) ELECTIL) = ELECT(2) • •FALSE . SYP4TH 486
IF (ELECT(1).AND.ELECT(2)) VSIG (I) a VSZG(2) • 0. SYNTH 487
(LE C T ( 1)  = ELECT(1).AND.VSIG(1).EO.0. SYNTH 408
ELE CT (2 )  = ELEC T(2 ) .AN O.VSIG(2 ) .E Q .0. SYPITH 4$9
DE 1A IL a (V S IG ( 1) ,N E . O .).Ap40.(V 5I G(2 ) ,E Q .0 .) . AND. (NE .EQ .0). AND . SYNTH 490

1 (N .N BUFF (2 ) .EQ.2) .APID.DE TAIL.ANO. REVERSE SYNTH 49* -
REV(RS( a REVERSE.A N D .(U ETA IL .OR .I V S I G (2 ) . N E . 0 . ) . OR . EL E C T ( 2 ) )  SYNTH 4Q2
RE JECT a .NOT.(FORWARD .OR.REVERSE).OR.REJECT SYNTH 493
REJECT • REJCCT.OR.(K .GT.KNAX ) SYNTPI 494
IF ((C.LE.~~ A*) GO TO 43 SYNTH 495
ENCODE (M10,215,REFER(NESS)) ((MAX SYNTH 496
MES S • MESS • MO SYNTH 497

C SYNT)) 49$
C TEST FOR CHARGE CONSERVATION -- SYNT~ 499
C SYNT)) 500

43 IF (NCPI.EQ.0) GO TO 85 SYNTH 501
REJECT •TRUE . SVNTH 502
ENCODE (M10,204.REFER (MESSn SYNTH 503
NESS a M~55 • NO SYNT)) 506

85 ~F (REJECT ) GO TO 51 SYN T)) 505
I~ (.NOT.(ELECT (I).O R . E L E C T I 2 ) ) )  GO TO 51 SYNT H 506
IF IN((,LT.NICMAX ) GO TO 48 SYPITH So?
REJECT a .TRUE. SYNTH 50$
ENCODE (M20.218,REFER(MESS)) NKNA* SYNTH 509
NESS a MESS • 2M0 SYpITH 510
GU TO ~I SYNTH 5*1

C SYNTH 512
C SEARCH FILE OF ELECTRON CROSS SECTIONS —— SYNTH 513
C SYNTN 514

ç ~-~~~%i
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4$ CALL DEKODE (NAME , IMAGE, 11. L2, IDUN, ((AR. 10. IN, 60) SYNTH 5~5
REWIND NOATA SYNTH Sio

74 READ (NDATA.100) IMAGE SYNTH 5)1
I~ (E O F (N O A T A ) )  79,72 SYNTH ~~~

72 CALL DEKODE (NAME. IMAGE, LL1, 112, LOUM, ((AR. 10. IN. 60) SYNTH 519
I F (I1.NE .LLI .OR .L2.NE.LL2) GO TO 77 SYNT 4 520

14* a I SYNTH 521
M2 * 2 SYNTH 522
GO TO 52 SYNTH 523

C SYNTH 524
77 I~ (L1 .NE.LL2.OR.L2.NE.LL1) GO TO 7$ SYNTH 525

141 a 2 SYNTU 526
N? a 1 SYNTH 527
GO TO 52 SYNT)) 528

C SYNTH 529
C EXh AUST NUMERICAL DATA FOR THIS PROCESS —— SYNTH 530
C SYPI TH 531

• 7$ READ INDATA, )OO) SYNTH 532
73 REA D )PI DATA, 102 )  LETTERS SYNTH 533

IF (LETTERS ,EO.1H ) 60 TO 74 SYNTH 534
READ (P1DATA,102) SYNTH 535
GO TO 13 SYNTH 536

C SYNT H 537
79 ENCODE (Mi0,219,REFER (NESS)) SYNTH 538

NESS • NESS • MO SYNTH 539
GO TO 52 SYNTH 540

C IF DESIRED. LACK OF E— CROSS SECTIONS CAN BE MADE SUFFICIENT FOR SYP4TH 5~)
C REJECTION OF THE REACTION ~Y THE REMOVAL OF THE ABOVE CARD, ANO SYNTH 542
C THE REMOVAL Or •C ON THE FOLLOWING THREE CARDS —— SYNTW 543
C ELECT (1) ELECT (2) a .FALSC. SYNTH 544
C REJECT a •TRUE. SYNTH 545
C GO TO ci SYNTH 546

52 READ IN O A T A , 10 2 )  ( R E F E R ( L ) .  1 = i.MO) SYNTH 547
P4K * P4K.) SYNTH 54$

— C KOLL(P4(() • SYNTH 549
1F (.NOT.ELECT(1)) GO TO 54 SYNTH 5So

PATE (1) a IOH (COMPUTED) SYNTH 551
LEVI (NK) a ((1—2 SYNTH 552
ENCODE (M*o,223,REFERCNESS,) F SYNTH 553
N(SS a NESS • NO SYNTH 554

~~ ~F ( . PIOT , EL E C T (2 ) )  GO TO 51 SYNTH 555
RATE)?) • 1ONICOMPUTED) SYNTH 556
LEV 2 (NIC ) * ((2—2 SYNTH 557
ENCODE (N1O,223,REFER (N(SS,1 P SYNT)) 558
NESS a TMESS • NO SYNTI4 559

C SYNT H 560
51 IF (NL .EQ.NR) GO TO 98 SYPIPs 561

NE = NP—NI SYNTps 562
1F (ELECT (1).ANO .NE.LT.O) GO TO 98 SYNTH 563
IF (SOURCE ) EN CODE (M 1O ,3 1~~.REp (R l N E 5 5 ) )  SYNTH 564
IF (.NOT.SOURC E ) ENCODE (N) O,3 13 , REFER (M C SS) )  SYNTH 565
NESS • NESS • MO SYNT)) 566

98 IF (REJECT) NUNBER • 1)) SYN T H 567
IF (FORWARD) GO TO 46 SYPITH 568

ENCODE (MI0.220,REFER U4ESS~~ SYNTH 569
NESS a 14(55 • ,40 SYNTU 510

46 IF (REVERSE) GO TO 47 SYNTH 57!

-  
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IF (.NOTJ0RWARD) GO TO 49 SYNTU 572
ENCODE (M 1O,222 ,REFER (NES 5))  SYNT)) 573
NESS • MESS • NO SYNTH 574
IF (.NO T.RADIATE) GO TO 26 SYNTH 575
ENCODE (NL0,221,REFER (NE55)) SYNTH 576
MESS a MESS • MO SYNTH 577
GO TO 26 SYNTH 578

69 MESS • MESS—MO SYNTH 579
ENCODE (M1 0,212,REF(R(NE5S)) SYNTH 580
NESS = NESS • MO SYNTH 581
IF (.NOT.RADIATE ) GO TO 47 SYNT)) 582
ENCODE (N 10 ,221 ,REF E R ( M E S S ) )  SYNT~f 503
NESS a NESS • NO SYNTH 504
GO TO 26 SYNTP$ SOS

47 IF (.NOT.DETAIL) GO TO 26 SYNTH 584
RAT E) ? )  a 1QI4~ E ( E /K T)  SYNTH 587
ENCODE )MiO,2O3,QEFER)NES5)) SYNTH 508
MESS a NESS • NO SYPITH 509

26 IF (I C. GT .0) GO TO 7 SYNTH 590
I~ (((.GT.!) WRITE (6.202) SYNTH 591
I~ (K. GT. 1)  WR I TE (6,470) OAT( SYNTH 592
WRITE (6,200) SYNT i 593

7 iF (NE5S. (O .1) MESS NO . 1 SYNTU 594
REF ER (NESS )  a SYNTH 595
IC a IC.1 (NESS I ) / M 0  SYNTH 596
i~ (LC.GT.40) IC 

a 0 SYNTH 597
IF (REJECT.AND.VSIG (1).EO.0.) RATE(1) • 1H SYNTH 598
IF (REJECT.AND .VSIG (2).EO.O.) PATE(2) • 114 SYNTH 599

C THE REACTION IS STORED IN LINE (L), WITH BLANKS NEATLY EMBEDDED —— SYNTH 600
WRITE (6,20)) NUMBER, (LIPIE(L), I • 1,45), RATE. (REFER(L), 1 • SYNTH 6n)

I 1.14(S5) SYNTH 602
iF (REJECT) GO TO I SYNTH 603 -

NTYPE • NO SYNTH 604
((TYPE = K SYNTI4 605
IF (ELECT(l)) ENCODE (1O,1L0.RATE (1)) (4 *. NIC SYNTM 606
IF (ELECT(2)) ENCODE (10,11O,R ATE (?)) 142,N(( SYNTH 607
((F a ((p a UNDEr SYNTH 608
IF (,ORWARD .AN D . V S I G ) *) . NE. 0 .) (CF • VSIG (1) SYNTH 609
IF )REVERSE .AND.VSIG(2).NE.0.) KR a VSIG (2) SYNTM 610
W R I TE ILTA PE ) INS’ RH$, LABEL , R A T E ,  ((F, KR,  K IN E T I C ,  ( R E F E R ( L ) ,  SYNT H 6 1)

1 = ~~5) SYNTH 6)2
PI4OTO(2) a Pp OTO (2).ANQ.PHOTO (1) SYNTH 613

C SYNTH 6)4
C GENERATE RAT E EXPRE SSIONS — — SYNT)) 6)5
C SYNTH 616

IF .NOT.RLVERSE) NKAR = LEFT SYNT)) 6)7
WRITE (NTAP(,404) K. (KINETIC (L). I a 1.6) SYNTH 61$
WRITE NTAPE,105 SYNTII 619
WRITE (MTAPE,404) K. IKINETIC(I), L • 1,6) SYNTI4 620
WRITE (MTAPE.I05) SYNTP( 621
IF (ELECT(1)) WRITE (NTAPE,405) K’ Ni. NK SYNTII 622
I~ ( E L E C T ) ) ) )  WRITE (MTAP E.40 5) ((. Ml’ NK SYNTH 673
IF EL(CT(2)) WRITE (NTAP( ,4O9~ K . Ii?. NK SYNTH 624
I~ (ELECT)?)) WRITE (NTAPE ,409 K, M2. NK SYNTH 625
I~ (ELECT(1).OR .(LECT(2)) WRITE (NTAPE, iOS) SYNT)) 6.6
I, (ELE C T ( 1) .O A . (L E C T I 2 ) )  WRITE INTAPE ,105) SYNT)) 677
IF (SOURCE) GO TO 65 SYNTH 628

42
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IF (.NOT.DLTAIL) GO TO 44 SYNTH 629
C WRITE EXPRESSIONS FOR DETAILED BALANCE RELATION —— SYNTH 630

WRITE (NTAPE.408) SYNTH 63*
WRITE (NTAPE,1O5) SYNTH 632
WRITE (NTAP (,4O8) SYNTH 633
WRITE (NTAP (.105) SYNTH 636
GO TO 65 SYNTH 635

44 IF (,NOT.PI4OTOI1)) GO TO 35 SYNTM 636
IF (PHOTO (2)) WR ITE (NTAfl,412) NP qOTON SYNT)) 637
IF (.NOT.PHOTO(2)) WRITE (NTAPE ,413) NPHOTON SYNTH 638
IF (P11070 (2)) WRITE tMVAPE,412 NPHOTON SYNT)) 639
IF (.NOT.PHOTO2) WRITE NTAPE,413 NPHOTOW SYNTH 640
IF (.MOT.PNOTO(2)) GO TO 35 SYNTH 641
IF (LASER ) GO TO 35 SYNTH 642
LASER • ,TRUC. SYNTH 643

65 GO 41 14 a 1,2 SYNTH 644
ENCODE U0.)0o,LINE) N SYNTH 6~,5
D° 42 L 1,5 SYNTH 646
J LABEL (L.M) SYNTN 64?
IF (J.EO.0) GO TO 92 SYNTH 648
Li a 1.1 SYNTH 649
ENCODE liO,108,LINE (L*H J SYNTH 650

42 CONTINUE SYNTH 651
92 jF (DETAIL) WRITE (MTAP(.109) (LINE(N). N a 1’L) SYNTH 652
41 WRITE (NTAPE,1O9) (LIN((N), N • 1.1) SYNTH 653

IF (SOURCE) GO TO 35 SYNTH 654
IF (DETAIL) GO TO 58 SYNTH 655
WRITE (NTAPE.41?) SYNTH 656
WRITE (NTAPE,)05) SYNT)) 657
GO TO 35 SYNTI4 658

58 WRITE (NTAP (.410) K, K SYNTH 659
WRITE (NTAPE,1O5) SYNTH 660
WRITE (MTAPE,41O) K, ~ SYNT H 661
WRITE (MTAPE.)05) SYNTH 662

35 WRITE (NTAPE,100) (LL(L), I = i,NKAR) SYNTH 643
I~ (SOURCE) WRITE (NTAP (,311) SYNTH 644
IF (PHOTOI1)) WRITE (NTAPE,416) SYNTH 665
WRITE (NTAPE,1 05) SYNTH 666
WRITE (NTAPE,217) K SYNT14 667
DO 18 1 a l,NTYPE SYNTH 666
Ni • P42 • 0 SYNTH 669
D~ )4 I • i,MAX SYNTH 670
IF (LAREL)L,1).E0.I) Ni a N1.1 SYNTM 671

14 IF (LABEL(L,2).EO.I) N2 • Pi?.) SYNTH 672
N * N2 —N 1 SYNTH 673

C SYPITH 674
C IT IS UNDERSTOOD THAT, IF PAD APPEARS ON BOTH SIDES OF THE EOUA— SYNTH 675
C TI~ )l. A NET INCREASE 1)1 RADIATION RESULTS.) SYNT)) 676
C SYNT)) 677

1F (I.EO .NPHOTON.AND.Ni.EO.1.ANO.N2.EO.1) N a 1 SYNTH 67$
IF (N.E Q.O) GO TO *8 SYNTH 679
IF (N,GT.0) SIGN a 114. SYNT)) 600
IF IN.LT.O) SIGN a iH— SUIT)) 681
ENCODE ( 10,20 5 ,NSI GN ) SIGN SYNTH 682
N a IABS (N SYNT)) 603
INO a 1 SYNT)) 4$4
~F (1.07 .9) I’io • 2 SYNTH 605

43 
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~F U.GT.~9) INO 
a 3 SYPITH 686

ENCODE I5O,500,F0RMI IND. IPID. MAX SYNTH 687
WRITE (NTAPE,FORN) I. I. (NSIGN . J • i,P4) SYNTH 688

18 CONTINUE SYN TH 609
C SYNT)) 690

IF (.NOT.SOURC() GO TO 95 SYNTH 691
14R1c( (NTAP(.305) SYNTH 692

C DETERMINE IF SOURCE TERN CORRESPONDS TO IONIZATION —— SYNTH 693
00 94 1 • i.MAX SYNTH 694
J a LAREL (L,?) SYN TH 695
IF (J.EO.O) GO TO 97 SYNTH 696
IF IJ.EQ.?) GO TO 96 SYNT)) 691

94 CONTINUE SYNT)) 698
C 50,,RcE TERM WAS IONIZATION —— SYNTH 699

96 WRITE (NTAPE.310) SYNTH Too
97 WRIT (NTAPE,)05) SYNTH Toi

WRITE (NTAPE,309) SYNTH 702
WRITE (NTAPE,304) SYNTPI 703
GO TO 90 SYNTH 7fl4

95 NE • Np—NI SYNTH 1OS
i’ (ELECT (1).OR.ELECT (2).OR.(NE.EO .0)) GO TO 90 SYNT)) 7o~
WRITE (NTAPE,1 05) SYNTH To?
1F (NE.GT.0) SIGN a SYNTH 708
1F (NE.LT.O) SIGN ~ 111— SYNTH 709
)F (pIf.GT.O) WRITE (NTAP(.424) SYNTH 710
IF (NE .LT.0) WRITE (NTAPE,425) SYNTp 7)1
WR ITE (NTAPE,105) SYNTH 7)2
NE a IABS (NE ) SYNTH 713
WRITE (NTAPE,426) (SIGN. I a 1,NE) SYNTH 714

90 IF (RADIATE) WRITE (NTAPE,618) SYNTH 715
C SYNTI4 716
c ..... ...... .............................................e............. SYNTH 1*7
C SYNTH lie
C GENERATE JACOSIAN -— SYNTH 719
C SYNTH 720
C THE RATE Fop REACTION K. ENCODED INTO THE VECTOR IL ABOVE. IS R. SYNTH 721
C IF SPECIES I OCCURS NP TIMES ON THE RIGHT , NI TINES ON THE LEFT. SYNTH 722
C OF REACTION K, THEN THE CONTRIBUTION OF REACTION K TO PiDOT(I) IS SYNTH 723
C NI’R. WHERE N • (NR - PIL). THE FOLLOWING LOOP CALCULATES THE SYNTH 774
C DERIVATIVE S a DS/ON(J) FOR EVERY SPECIES J WHICH OCCURS. FOR SYNTH 725
C (VERY SPECIES ~~

, REACTION K MAKES A CONTRIBUTION OF NI•S TO TIlE SYNTP4 7?6
C JACOBIAN P~ I(1.J) 

a DNOOT(I)/DN(J). SYNTH 72?
C SYNTH 728

DO 89 J a 1,NTYPE SYNTI4 729
= Jp a 0 SYNTH 730

• 1111 SYNTH 731
PillAR a 1 SYN TH 732
N JPI • NJ • 0 SYNTH 733

03 N a N.) SYNTH 734
— - 1F (N.G T. 2) GO TO 82 SYNTH 135

1F (M.(Q.2) 00 TO 88 SVNTH 736

~F (.NOT.FORWAPO) GO TO 83 SYNTH 737
NS1GN • 114 S’rNTH 138

a SYNTH 139
G0 TO 8~ SYNTH 7~o

0$ IF (.NOT.REVEQSE) GO TO 82 SYNTH ~~~
NSIGN • 1H SYPITH 742

44
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• )(4$ SYNTH 743
C NJ IS THE NUNRER OF TIMES SPECIES J APPEARS (ON LHS OR P115) -— SYNTH 744

$4 NJ SYNTH 145
00 63 1 • 1.MAX SYNTW 146
jL a LABEL (L,M) SYNTH 747
IF (JL.NE.J) GO TO 63 SYNTH 748
NJ a NJ.1 SYNTH 749
U • U SYNTU 7~0

63 CONTINUE SYNTH 751
JN JN• PIJ SYNT)) 752
IF (NJ~(Q.0) GO TO 63 SYNTI4 753

a IP’l SYNTH 154
pillAR a N((AR.) SYNTH 755
LINF~(NKAR) a NSIGN SYNTH 156
PIllAR • NKAR.I SYNTII 757
ENCODE (L0,306,LINE (NKAR)) KJ, K SYNTH 738
IF (NJ.GT.1) ENCODE (i0,307,LINE (NKAR)) NJ, KJ, K SYNTH 759
oO 91 L a 1,NAX SYNTH loo
IF (I.EO.LJ) GO TO 9) SYNTH lol

a LAB E L (L ,M)  SYNTH 162
1F (JL ,EQ.0) GO TO $3 SYNTH 763
NKAR • NKAR.l SYP4TH 744
ENCODE ( I O , 3 0 8 ,L IP 4 E (N K A R ))  J).. SYNTIi 165

91 CONTINUE SYNTH 166
GO TO 83 SYNTH 167

82 IF (JN ,EO.O) GO TO 89 SYNT)) 168
IKAR • NKAR a P4I(AR.1 SYNTH 169
LINEINKAR ) a ill) SYNTII 770
IF (NHE(1).EQ.0) GO TO 68 SYNTH 171
NKAR a PIllAR.) SYNTH 172
LINE (NKAR) a 9H•IBEAM/EO SYNT)4 773
jP • IP SYNTH 774

68 IF (NBUFF(1).EO.0) GO TO 69 SYNTH 175
PIllAR • NKAR.1 SYNT)) 176
LINE (N)CAR) a NTOT SYNTH 777
jP • IP SYNTH 778

69 IF (JP.NE.Z) IINE (1) a LINE (LKAR) • iN SYNTH 779
LKAR a 0 SYNTH iso

~0 01 1 1,NI(AR SYNTH 701
DECODE ltO’IOO.LINEIL)) ((CARIII). LI • 1.10) SYNTH 762
00 93 L2 • 1.10 SYNTH 783
IF (((AR(L2).EO.1P) GO TO 93 SYNTH 784
LKAR • LKAR.1 SYNTH 705
LLIL)(AR) • K*R(12) SYNTM 786

93 CO~TINl)E 
SYNTH 787

$1 CONTINUE SYNTH 788
WRITE (NTAPE.5 03) (LL(L), I a 1,IKAR) SYNTH 759
IF (PHOTO)))) WRITE (NTAPE ,416) SYNT H 790
WRITE (NTAPE,I05) SYNTH 79)

C SYNTH 792
DO 86 1 • l,NTYPE SYNT 4 793
Ni * N2 • 0 SYNTH 794
DO 87 1 * i,N A X SYNTH 795
IF (LANEL (L.i).EQ.I) N) a Ni.1 SYNTH 7%

07 IF (LABEL(I,2).EQ.I) N2 a P42 .1 SYPI TH 797
N a N2-Pd1 SYNTH 79$
IF (I.EQ.NPWOTON.ANO.N1.EO.1.APIO.N2.EQ.i) N a I SYNTH 799
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I~ (N. (O.0) GO TO R6 SYNTH 800
IF (N.GT.O) SIGN a ))4~ SYNTH 801
IF (N.LT.0)  SIGN a 111— SYNTH 802
ENCODE (10,205,NSIGN ) SIGN SYPITH 803
N IABSIN) SYNTW 804
WRITE (MTAPE,502) r. J, I. J. (NSIGN . L • l.N) SYNTH $05
IF (I.N(.1.OR .J.NE. 1) GO TO 86 SYNTH 806

WRITE )NTAP(.)05) SYNTN 807
WRITE (PITAPE,503) (11(L). 1 • i.IKAR) SYNTH 808
IF (PHOTO(2)) WRITE (NTAPE,411) SYNTH 809
WRITE (NTAP (.420) NSIGN SVNTH 810

86 CONTINUE SYNTH 8)1
IF (RADIATE) WRITE (NTAPE,419) J. J SYNTH 8)2
WRITE (MTAPE,105) SYNTH 8)3

C SYPI TH 814
09 CONTINuE SYNTH 8i5

C SYNTH 816
WRITE (NTAP (,105) SYNTH 8)7
GO TO 10 SYNTH 8~ 8

S WRITE (MTAP (,423) SYNTH 839
WRITE (6,202) SYNTH 820
W R ITE (6.470) DATE SYNTH 8 )
NREJ • INPUT—KTYPE SYMIN 822
~F (EXI T.AN D .LC.GT. 30) WRITE (6,S~~IP )  SYNT H 823
WRITE (6,302) )NPUT. ((TYPE, ((MAX, NREJ, P4K, NTYP(, NAXGAS SYPiTH 874
IF (EXIT) WRITE (6,303) SYNTH 825

C SYNTH $26
C EDIT THE REACTIONS TO DETERMINE WHERE EACH SPECIES OCCURS —— SYNTH 827
C SYNTH 828

LC • 0 SYNTH 829
(COIiNT • 40 SYNTH e30
TEST • .FALSE. SYNTH 83)
00 50 I • I,PITYPE SYNTM 832
N 0  SYNTH 833
R~~~1NO LTAPE SYNTH 834
~O ~3 ~ 

a 1,((TYPE SYPiTH 835
TEAD ILTAPE) UHS. Pt4S, LABEL SYNTH 836
~0 34 ~ 

a 1,2 SYNT)) $37
~0 34 U a 1,5 SYP1T14 838
‘F (LA8EL (L,M).EQ.I) GO TO 36 SYPITH 839

34 ,UNTJNUC SYNT)) 840
60 TO 37 SYNT H $4)

36 N ~ N’) SYNTH 842
L~~

E(
~
I) a (C SYNTH 843

37 ~F (N.LT.1GO.AND.I(•LT.KTYPE) GO TO 33 SYPITH 844
)F (t4,(Q.O) GO TO 33 SYNTII 8~5
I~ (LC ,NE.O )  GO TO 32 SYNTH 846
)F (TEST) WRITE (6.202) SYNTH 847
1F (TEST) WRITE (6,470 ) DATE SYNTp 848
TEST • .TRU(. SYNTH 849
W~ 1TE (6,300) NTYPE SYNTW 850
W~ 1TE (6,~ O2) SYNTH 851

32 IC a IC • 2 • P4/20 SYNTPI 852
WRITE (6,301) 1. GAS (I), (LINE(L), L • I.N) SYNTH 853
IF (IC.GT.KOUPIT) UC a 0 SYNTH 854
N a O  SYNTH 855

33 CONTINUE SYNTH 836

46
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50 CONTINUE SYNTH 857
WRITE (6,202) SYNTH 858
WHITE (6.470) DATE SYNTH 859

C SYNTH 660
WRITE (NSCRTCH) MA XOAS, NTYP (, ((MAX. ((TYP(, PIKNA*. P4K, EXIT SYNTH 86)
WRITE (PISCRTCH) (GAS(I), I a 1.P4TYPE) SYNTU $62
WRITE (NSCRTCH) (LEV1(I), LEV2(I). I a ).N1c SYNTH 8#~3

C SYNTH 864
C COPY ITAPE ONTO NSCRTCH -- SYNTH 865

REW IND ITAPE SYNTU 866
DO 59 K • 1,KTYPE SYNTII 867
R(AØ (1TAPE) IllS. RHS. LABEL, RATE. ((F, KR, KINETIC, COMM SYNTH 848
WRITE (NSCRTCH) INS’ RHS, LABEL, RATE ’ ((F. KR. KINETIC, CORN SYNTH 81,9

59 CONTINUE SYNTH 870
C SYPITH 87)

NP) a PITYPE • SYNTH 872
p~P2 a NTYPE • 2 SYNTH 873

C SYNTH 874
WRITE (NTAPE,414) SThTpj 875
WRITE (NTAPE,iOS) SYNTH 876
WRITE (NTAPE.4O6) SYP4TH 877
WRITE (MTAP(.4O6) SYNTH 878
WRITE (I4TAPE,105) SYNTH 879
WRITE (MTAPE,i05) SYNTH 880
ENCODE (80.506,KODE) NP), NP? SYNTH $81
WAITE (P4TAPE,1O2) KODE SYNTH 802
WRITE (MTAPE,)02) (CODE SYPITH 883
WRITE (NT APE,)O5) SYNTH 804
WRITE (MTAPE,)O5) SYPITt4 805
WRITE (NTAPE,508) SYNTH 886
WRITE (NTAPE,508) SYNTN 887
ENCODE (80,509,KODE ) NP), NP? SYNTH 888
WRITE (NTAPE,102) (CODE SYNTH 889
ENCODE (80,5)3,KODE) NP?. NP), NP? SYNTH 890
WRITE (NTAPE,10?) ((ODE SYNTH 891
WRITE )NTAPE,440) SYNTH 892
WRITE (NTAPE,10S) SYNTH 893
ENCODE (8O’5)4,((O0() NP). NP) SYNTH 894
WRITE (NTAPE,1O2) ((ODE SYNTH 895
ENCODE (80,5)5,l(O0() NP2. NP) SYNTH 896
WRITE ~NTAPE.)O2) ((ODE SYPiTI) 897
WRITE (NTAPE,IOS) SYPITH 898

C SYNTH 899
ENCODE (80’Sll.KODE) NP), NP) SYNTH 900
WRITE (MTAPE,1O2) (CODE SYNTH 901
ENCODE (80.516,KODE) NP). NP2 SYNTH 902
WRITE (MTAPE, )02) ((ODE SYNTH 903
ENCODE (80,517,KOD() NP?. Mel SYNTH 904
WRITE (MTAPE,1 0?) (CODE SYNTH 905
ENCODE (80.5I8.KO0() NP2. NP? SYNTH 906
WRITE (NTAPE,1O2) ((ODE SYNTH 907
ENCODE (80’519.KOOE ) NP?. NP? SYPiTH 900
WRITE (NTAPE,)02) (CODE SYNTH 909
WRITE (MTAP(,440) SYNTH 910
WRITE (MTAP(,1O5) SYNTH 9)1
ENCODE (80,5?1,ll00E) NP), NP) SYNTH 9)2
WRITE (MTAPE ,)02) ((ODE SYNTH 9)3
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ENCODE (80,520,((OOE) NP). PIP) SYNTK 9)4
WRITE (MTAPE,)OZ) (CODE SVNTH 9)5
WRITE (NTAPE,)O5) SYNTH 916

C SYNTH 9)7
W8ITE (NTAPE,406) SYNTH 9)8
WRITE (NTAPE,LOSP/ SYNTH 919
WRITE (MTAPE,406~) SYP4TI4 920
W RI TE (MTAPE,)05) SYPITH 921
ENCODE (80 .207 ,KODE ) SYNTH 922
WRITE (NTAPE,1 02) (CODE SYPITH 9 3
W RI TE (N TAPE , 10 5) SYNTH 924
WRITE (MT*PE,IO2) ((ODE SYPITH 925
WRITE (MTAPE,105) SYNTH 926
N2 a 0 SYNTH 927

12 Ni N2•1 SYNTH 928
IF IN L GT .NTYPE ) GO TO 19 SYNTH 929

a N) ’3 SYNTH 930
IF (N2 .GT.NTYPE ) P42 • NTYPE SYNTH 93)
ENCODE (80’206,((ODE) (I, GAS (L p, I • N).N2 SYNTH 932
WRITE (P4TAPE,1O?) ((ODE SYNTN 933
WRITE (MTAPE,102) (CODE SYNTH 934

~O TO ~2 SYNTH 935
39 W R ITE INTAP E,1O 5) SYNTH 916

WRITE (NTAPE ,406) SYNTi4 937
WRITE (NTAPE,1O5) SYNTH 938
WA ITE NTAPE.440) SYNTH 919
WRITE (NTAP (,450) SYNTH ~‘o
WAITE (MTAPE,I 05) SYNTH 941
WRITE IMTAPE,406) SYNTH 942
WRITE IMTAPE,105) SYNTN 943
WR I T E  (NTAP E ,440 )  SYPI TH 944
WRITE (NTAPE,450) SYNTH 945

C SYNTH 946
C CONSTRUCT SUBROUTINE TO COMPUTE POPULATION DENSITIES FOR THE SYNTH 947
C LOWER AND UPPER LEVELS TO BE USED IN THE E— KINETICS ANALYSIS —— SYNTH 948
C SYNTH 949

IF (Nl(,EO.0l GO TO 75 SYNTH 9~0
WR i T E  (N TAPE , 600 )  SYNT)) 951
WRITE (NTAPE,1O5) SYNTH 952
WRITE )NTAPE,406) SYNI)) 953
WRITE (NTAPE,105) SYNTH 954
WRITE (NTAPE,404) SYNTH 955
WRITE NTAPE.1OS) SYNTH 956
WRITE NTAPE,460 SYNTH 9S7
WRITE (NTAPE,406) SYNTH 9s~
WRITE (NTAPE,IOS) SYNTH 959
ENCODE (80.601,((ODE) SYNT)) 960
WRITE (NTAPE,1 02) (CODE SYNT)) 961
WRITE (PITAPE,1O5) SYNTH 962
o~ 80 ) a 1,NK SYNTH 91,3
ENCODE (80’602,KOOE) Mi, I, LEVIU SYNTH 964
IF (LEVI(I).E0.0) ENCODE (80,603,KODE) Ml’ I SYNTH 945
WRITE (NTAPE,102) (CODE SYNTH 9~o
ENCODE (8O,4O2,((OOE) 142. I. LEV2(I SYNTH 91,7
I~ (L(V?(I).EQ.0) ENCODE (60,603,KODE) 142, 1 SYNTH 968
WRITE )NTAPE,)02) ((ODE SYNT)) 91,9

00 WAITE (NTAPE.)0S) SYNTH 970
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WRITE (NTAPE ,440) SYNTH 971
WRITE (NTAPE,45O) SYNTH 972

C SYNTH 973
C COPY NTAPE ONTO NTAPE -— SYNTH 974
C SYP4TH 975

75 REWIND NTAPE SYNTH 976
40 READ (NTAPE.)02) KODE SYNTH 977

1F (EOF (N T A P E ) )  99.7) SYNTH 978
7) WRITE (MTAPE,102) ((ODE SYPITH 979

GO TO 40 SYNTH 980
99 REWIND NTAPE SYNTH 981

REWIND NTAPE SYNTH 902
C SYNTH 903
C — FORMAT STATEMENTS SYNTH 904
C SYPITH 985

100 FORMAT (8OA)) SYNTp 986
C SYNTH 987

101 FORMAT (2E10.3,SX,SA1O) SYNTM 95$
C SYNTH 909

102 FORMAT (8A10) SYNTH 9QO
C SYNTH 99)

103 FORMAT UPEIO,41 SYNTH 992
C SYNTH 993

104 FORMAT I6x~COI4MON / DATA / R A TE ( .I 4 .) ,  KF ( .I4 *) .  ( ( R (~~I4~~) .  VSI G (2 ’  SYNTH 994
).I 3.). E •Z2~~) ’8X) SYNTH 9q5

C SYNTH 9%
105 FORMAT UHC,79X) SYNTH 997

C SYNTH 998
106 FORMAT (6X E~ ,I1,~ 

a~~) SYNTH 999
C SYNT H 1000

107 FORMAT 114.16) SYNTH )O0)
C SYNTH 1002

108 FORMAT (~ • E(~~.1?,)) SYNTH 1003
C SYPI TH 1004

109 FORMAT (A10 ,5A8,3O(C) SYNTH 1005
C SYNTH 1006

11 0 FORMAT (~ VSiG(.,I1, ,~~,I2,.)’) SYNTH 1007
C SYNTH 1008
200 FORMAT IIHI/I7XISUNNARY OF INPUT: REACTIONS AND RATE CONSTANTS (S SYPITH 1009

LEC—1 , C143/SEC, CM6IS(C. ...‘ OR CM2) W)TH R(FERENCES’/,/lOX’(IF A SYNTH 10)0
2RAIE CONSTANT ((F OR KR FOR A BINARY ELECTRON COLLISION IS NOT EXPI SYNTH 1011
3ICITLY SPECIFIED, IT WILL AE COMPUTED SELF’/IOX CONSISTENTLY AS A SYNTW 10)2
4FONCTION OF C/N. GAS COMPOSITION, AND EXCITED LEVEL DENSITIES FROM SYNTH 1013
5 A COUPLED ELECTR ON ANALYSIS.) . , ,4 *,~~) . , )ZX .•R (A C T I O $( I ) ’ ,34X. SYNTH 1014
6•RATE CONSTANTS*14X RATE REFERENCES AND/OR COMNENTS’/BX (IGNORED R SYPITH 1015
7EACTIONS ARE PlOT NUMOEREO).,I6X..l(F(I).8X,.KRII)*/IX,)34(IH—)//) SYNTM )0)6

C SYNTH 1017
201 FORMAT (A8.45A1,4X.A10,3X,AIO,4X.5A10/(84*.5A10) SYNTH 10)8

C SYNTH 1019
202 FORMAT l/iA,134 (1H—)) SYNTH 1020

C SYNTH lOP)
203 FORMAT (•REVERSE RATE IS OBTAINED FROM DETAILED RALANCE .’) SYNTH 1022

C SYPI TH 1023
204 FORMAT (‘REACTION REJECTED — CHARGE CONSERVATION VIOLATED.’) SYNTH 1024

C SYNTN lops
2o~ FOR MAT UI) ,A1.’ R•) SYPITH 1026

c SYNTH 1027
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206 FORMAT (‘C’4(I4,3X,A1O)) SYNTH 1028
C SYNTH 1029
207 FORMAT (‘C THE FOI.LOWING MOLECULAR SPECIES ( W I T H  LABELS) WERE INC SYNIN 1030

1IUDED ——.1 SYNTH 1031
C SYNTH 1032
20~ FORMAT (‘C THE FOLLOWING REACTIONS DEFINE THE KINETICS — — ‘)  SYNTH 1033

c SYNTH 1034
209 FORMAT (IS) SYNTH 1035

C SYNTH 1036
210 FORMAT (‘REACTION IGNORED — — SANE AS NiJMBER’,I4,’.’) SYPITH 1037

C SYNTH 1018
~~~ FORMAT (‘REACTION IGNORED — — REVERSE OF NO.’,14,’.’) SYNTH 1039

C SYNTH 1040
212 FORMAT (‘REACTION IS IGNORED —— KF • KR • 0.’) SYNTH 1041

C SYNTH 1042
213 FORMAT (‘REACTION IS IGNORED —— MORE THAN .,I3,’ DIFFERENT GAS SPEC SYNTH 1043

lIES ARE NOT PERMITTED WITH PRESENT DIMENSION.’) SYNTH 1044
C SYNTH 1045
2~~ FORMAT (‘~~ “11.’ SPECIES ON IRS Op P115 NOT PERMITTED.’) SYNTH 1046

C SYPITH 1047
235 FORMAT (‘MORE THAN ‘.13.’ REACTIONS ARE IGNORED.’) SYNTH 1048

c SYNTH 101.9
216 FORMAT (‘BAD SYNTAX —— UNRECOGNIZABLE REACTION IS IGNORED.’) SYNTH 1050

C SYNTH 1051
217 FO RMAT ( 11X’RATE ( ’ I3 ’)  a R’56X) SYNTH 1052

C SYNTH 1053
218 FORMAT (‘REACTION REJECTED NO MORE THAN’,t3,’ REACTIONS AREALLO SYPITH 1054

IWED FOR THE COUPLED C— KINETICS ANALYSIS.’) SYNTH 1055
SYNTH 1056

219 FORMAT (‘WARNING — — NO C— CROSS SECTION DATA WAS FOUND.’) SYNTN 1057
C SYNTH )058
220 FORMAT (‘FORWARD REACTION IS IGNORED — — ((F = 0.’) SYNTM 1059

C SYNTH 1060
221 FORMAT (‘NO REVERSE REACTION ALLOWED FOR RADIAT IVE D(CAY.’ SThTH 1061

C SYNTH 1062
2?? FORMAT (‘REVERSE REACTION iS IGNORED — - KR = 0.’) SYNTH 1063

C SYNTH 1064
223 FORMAT (A7.’ RATE IS OBTAINED FROM E KINETICS ANALYSIS’) SYNTH 1065

C SYNT H 1066
224 FORMAT (‘IMPROPER BUFFER GAS SPECIFICATION.’) SYNTH 101,7

c SYNTH 1068
225 FORMAT (‘INPROPER HIGH ENERGY ELECTRON TERMS.’) SYNTH 101,9

C SYNTM 1070
226 FORMAT (•TP$REE~BODY HE— COLLISION NOT ALLOWED.’) SYNTH 1071

C SYPITH 3072
227 FORMAT (‘THIS RADIATIVE PROCESS NOT ALLOWED.’, SYNTH 1073

C SYNTH 1074
300 FORMAT (1111/35fl,’SUMMARY OF REACT IONS FOR WHICH EACH SPECIES OCCUR SYNTH 1075

)5 PITYPE a ‘.I3/31X ’(THIS EDIT PERMITS RAPID DELETION OF ANY SPEC I SYNTI4 1076
2ES FROM THE KINETIC SYSTEM)’//,7X,’I’5* GAS(1)’40X’REACTIONS CONTA SYNTH 1077
3INING GAS (I)*) SYNTH 1078

C SYNTH 1079
301 FORMAT (/I8.5X,At0,5X,I4,1~)I’,.I4)/(Z8X,I4,19I...I4))) SYNTH 1000

C SYNTI4 1081
3112 FORMAT l/4X,’OF’,14. INPUT REICTIONS SCANNEO,’.!4.• WERE RETAINED SYNTH 1002

I (MAXIMUM ALLOWED a’.14.’) AND’,I4.’ WERE IGNORED FOR REASONS ITEM SYNTH 1083
2IZED IN THE TABtE .’/4X,’OF THOSE PETAINED,’13.’ REQUIRE RATES FROM SYNTH 1004

50
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3 AN C— KINETICS ANALYSIS . ‘.13.’ SEPARATE SPECIES WERE ENCOUNTERED SYPITH 1005
4 (MAX IMUM ALLOWED a’.13, ’) .’/) SYNTH 1086

C SYNTH 1087
3113 FORMAT 14X’ERRORS WHICH WERE DETECTED IN PROCESSING THE INPUT PEAC SYNTH 1008

IT LvN SCHEME MAY CAUSE PROGRAM TERMINATION IF THEY HAVE BEEN SPECIF SYNTH 1089
21ED TO,/4Z,’BE TREATED AS FATAL . MODIFICATIONS OF THE REACTION SC SYNTH 3090
3HEME, CORRECTIONS IN REACTION SYNTAX, CHANGES IN DIMENSION STORAGE SYNTH 109)
4~ OP’/4X,’AODITIONS TO THE C— CROSS SECTION FILE MA Y BE REOUIRED T SYNTH 1092
SO REMOVE ALL OF THE ERROR DECLARATIONS.’) SVNTH 1093

C SYNTH 1006
304 FORMAT (11X*DVDX a ~~~~ • u’SaS2X ) SYPI TH 1095

C SYNTH 1096
305 FORMAT (11X’U a E2 — E1)’,56X) SYNTH 1097

C SYNTH 1095
306 FORMAT (‘K’.A1.’(’,I3,•)’) SYNTH 1099

C SYNTH 1100
307 FORMAT (I1,311..Ic.A1,’(.,I3.’).) SYNTH 1101

C SVNTH 11n2
308 FORMAT (4H’NO(,12,’)’) SYNTH 3103

C SYNTH 1104
309 FORMAT (‘C’SX’E—BEAM ENERGY DEPOSITION ~~•47X) SYNTH 1105

C SYNTH 11 06
3)0 FORMAT (.C’79X,.C’5X’SECONDARY ELECTRON CREATION——’45X,11X’SB = SB SYNTH 1107

I • R’SRX/IiX’U a U ‘ UPLUS’56X) SYNTH 1108
C SYNTH 1109

3fl FOR MAT 16X’S • R’69X/6X$R a R.IBEAM/EOWÔOX, - SYNTH 1110
C SYNTH 1111

312 F ORMAT (‘E CREATION ASSUMED TO BE OVER ENERGY OISTRIBUTION•) SYNTH 11)2
C SYNTH 1113

313 FORMAT (‘E— CREATED (OR LOST) ASSUMED TO ‘- -. ZERO ENERGY’) SYNTH 1)14 -

C SYNTH 1115
400 FORMAT (*‘OEC (C,DNDT�,70X/6X*SURROUTINE ONOT (P1. T. NO, NDOT)’42X) SYNTH 1116

C SYPITH 1111
601 FORMAT 16A’DIMENSlON NO))), NOOTU)’SOXI SYNTH 111$

C SYNTH iflq
402 FORMAT (6X’REAL NO, NTOT~ HOOT, NOISE, NE, 1W, (CR, KB, (CT. MU, 10. SYPITH 1120

I IBEAM ,’12X/SX•1 JBEAM. LENGTH’60X SYNTH ii?)
C SYNTH 1)22
403 FORMAT (6X$IBE*M • J8EAM’OEPOSIT.SIiAPE(T)~ 44X/6XW(CT • K8’TMOLI6ZX) SYNTH 1123

C SYNTH 1124
404 FORMAT (IHC,13,2(C.4410,5X) SYNTH 1)25

C SVNTH 1126
405 FORMAT (‘C FORWARD RATE IS OBTAINED FROM E(—) KINETICS ANALYSI SYNTI4 1127

IS’.22X/IIX,’Kr(’,13,’) • V5IG(.,)1,’.’,12,.). ,48X) SYNTH 1128
— C SYNTH 1129

406 FORMAT (‘C ‘,69(1H.).8X) SYNTH 1)30
C SYNTH 1)31
407 FORMAT (bX’oO ) a 1,N’62x/4x’l P4007(I) • 0.’62X/6X*PIDOTU) $ — C SYNTM 1)32

I~ GAsqp4A .NOU)W49X/6X’ALPHA a GAIN a HNU • FREQ a NOISE * OvOX * 0.’ SYNTM 1133
?29A/6X’SB a so • 0.O’61X) SYNTH 1134

C SYNTII 1135
1.08 FORMAT (‘C’,5X,’REVERSC RATE IS OBTAINED FROM DETAIL BALANCE —— ‘ . SYNT~ 11 36

127X SYNTM 1137
C SYNTIi 1138

4119 FORMAT (‘C REVERSE RATE IS OBTAINED FROM E(—) KINETICS ANALYSI SYNTH 1139
1S .22X / I IX . ’KP( ’ .I 3, ’) • V S I G( ’ ,I1, ’,’,I2 , ’)’,4$X ) SYPI TH 1140

C SYNT H 114 1
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410 FORMAT (‘ KR ( ’ .13.’) a KF(’.13,1 8H)’EXP (—(E1—E2)/KT),40X) SYNTH 1142
C SYNTH 1143
41) FORMAT U1X’GAIPI • GA IN ‘ R’54*) SYNTU 1144

C SYP4TH 1165
412 FORMAT (‘C’SX’(STINULATED EMISSION PROCESS, WITH NOI’I~’) a INTEN/ SYNTU 1)46

IC/”NU)’)7X/’C’79X) SYNTH 1147
C SYNTH 1140
4)3 FORMAT (‘C’5X’(RADIATIVE ABSORPTION PROCESS, WITH NO(’12’) • INTEN SYNTH 1)49

I/C/HNU)’16A/’C’79X) SYNTH 1)50
C SYNTH 1)51

4)4  FORMAT (‘C’5X’COMPIJTE FINAL EXPRESSION FOR D/OTIPHOTON DENSITY) —— SYNTH 1152
1’22x/’C’79X/6x#NDOT(1) a (LENGTH/CAVITY) (NOOTU) • NOISE)*31X/’C’ SYNTH 1153
279X/6X.ABSORB a GAIN — ALPHA’53X/6X,�DVOX DEPOSIT’DVDX#55X) SYNTH 1154

C SYNTH 1)55
4)5 FORMAT (‘C’SX~GAIN 

a SIGMA’(N2—N1 ) IS THE LASER TRANSITION GAINØ SYNTN 1156
I 23*/’C’5X8ABSORB a SUMI(ISIGMA(K)’NK ) IS THE TOTAL ABSORPTION OF T SYNTH 1157
2HE MEDIUN*IOX/’C.SX’ALPHA • (GAIN—ABSORB ) IS THE NET GAIN IN THE SYNTH )1~ e
3MEDIUM.?2X/’C.SX’GAMMA • THRESHHOLD GAIN COEFFICIENT (CM—))’31X) SYNTH 1159

C SYNTH 1160
411, FORMAT (6*ØR a R’C*67X) SYNTH 1161

C SYNTI4 1162
4 17 FO RMAT (6X *HNU a Eo’ E) — E2)W56X/6X’FREO a I4NU/H’62X) SYNTH 1163

C SYNTH 1164
4)8 FORMAT (‘C’79X/’C’SX’PHOTON NUMBER DENSITy INCREASED BY NOISE —— ‘ SYNTU 1165

13 1X/ ’C’79X/ILX �NOISE NOISE • R.OMEGA,4./pI.40X) SYNTH 1166
C SYNTH 1)67
419 FORMAT (‘C’79X/’C’5X’Pp$OTON NIjNBER DENSITY INCREASED BY NOISE ——‘ SYNTH 1)1,8

131X, ’C’79X/ 11X*R a R’OMEGA/4,/PI051x/11X’PHI (1,’I2*) S PHI(1.’I2 SYNTH 3)69
2•) • R.44X) SYNTH 1)70

C SYNTN 1)71
420 FORMAT (1IX’ALPHA • ALPHA•A4,52X) SYNTH 1172

C SYNTH 1173
421 FORMAT (6X DATA ((8. EO, H. C. P1 /‘IPE10.3’.’)PE1O.3 ,’IPE)O.3’,’ SYNTH 1)74

)38X/5X.) •IPE1O.3’, 3.14159 /‘49*/’C’?98) SYNTH 1175
C SYNTH 1176
422 FORMAT (‘C’5X’CAVITY a MIRROR SEPARATIO N (CM ’44K/’C’5x’LENGTH a L SYNTH 1177

lENGTH ~F ACTIVE MEDIUM (CN ’37*,eC.5X*OMEGA • AREA/CAVITY.’2*51X/ SYNTH 117$
2’C 5X’AREA a AREA OF OPTICS (CMZ).45X/’C.SX’GAMMA • (LOSS • LN ( SYNTH 1179
31/R)/2)/LEPIGTH’60X/’C’79X) SYNTH 1100

C SYNTH 1)81
4p3 FORM AT (6X ’RAT I O a LENGTH/CAVITY .53X/ 6X ’OO 3 I a ),N ’62K/4 *03 P M I (  SYNTU 1152

• RATIO’pHI(1,I)049X/’C’79X) SYNTH 1153
C SYNTM 1184
424 FORNAT (‘C’SX.CREATION OF (ZERO ENERGY ) SECONDARY ELECTRONS——’?7X) SYNTH 1185

C SYNTH 1186
4p5 FORMAT I’C’5x.IOSS OF (ZERO ENERGY) SECONDARY ELECTRONS ——‘30X) SYNTH 1)57

C SYNTH 118$
426 FORMAT (11X’SO • SO ‘Al• R’58X) SYNTH 1)59

C SYNTH 1190
440 FORMAT l6X’RETURN’68X) SYNTH 1191

C SYNTH )L~ 2450 FORMAT (6X’(NO.TlX SYNTH 1193
c SYNTH 1194
460 FORMAT (‘C’5X.THE GENERAL KINETICS SYNTHESIS PROGRAM wH)CN AUTOMAT SYPITH 1)95

1ICALLY GEN .1)X/’C.S*’ERATED THIS SUBROUTINE WAS DEVELOPED BY -—‘ SYNTH 11%
232X/’C’79X/’C’15X,40(IH—),24X/’C’)SX’I’38X’I’24*/’C’ISX’I DR. WI SYNTH 1197
3LL IAN 8. LACIMA’14X’1’24X/’C’)SX’I NORTHROP RESEARCH AND TECHNOL SYNTH 11%
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6OG’f I’24*/ C$1SX’I ONE RESEARCH PARK’15X’I’24X/’C’*SX’I PALO SYPITH 1)99
5S V~ RD~ S PENINSULA . CA 90274 3’24X/’C’)5X’I T(L: (2)3) 377—481 SYNTH 1200
61. EX T . 322’6X.I’24X/’C’15X’I’38X’I’24X/ ’C’)SX,40(1H ),24X/ ’C’79X) SYNTH 1201

C SYNTM 1202
470 FORMAT (/12x’GENERALIZED KINETICS SYNTHESIS CODE’ DR. WILLIAM B. L SYNTH 1203

IACINA, NORTHROP RESEARCH AND TECIINO4..OGY. OATEt’AIl) SYNTH 12O~
C SYPITH 1205
5n0 FORMAT (‘(11x,5piNDOT(.I’.Z3,’,q~) a NOOi(,I’.13, ,1H).’,I2.’A4)’) SYNTH 12116

C SYNTH 12117
So? FORMAT ( 1IX’PHI( ’, 12 . ’,’,!2,’) • PHI ( ’ ,12,’,’,I2. ’)’. 10A4 ,6X)  SYNTI4 1205

C SYNTH 3209
503 FORMAT (6A,’R a ‘.62A1.8X/(SX,’5’IOX,56A1,BX)) SYNTH 1210

C SYNTH 121)
504 FORMAT (6A’DIMENSION PHI(N,1). NO(1)’49*) SYNTH 12)2

C SYNTH 1213
505 FORMAT (‘C’SX’THIS SUBROUTINE WAS SYNTHESIZED BY EDITING AN INPUT SYNTI4 1214

1FILE Or SYM—’IOX/ C SXaOOLIC REACTIONS WHICH DEFINE A COUPLED SYST SYNTH 1215
2CM OF ELECTRON AND.)3*/.C’SX’MOLECuLAR KINETICS EQUATIONS. IT R(T SYNTH 1216
3IJRN5 THE JACOBIAN MATR IX ,’11X/’C*79X/’C’20X,’PuII (I.J) a D(NDOT(~~)1 SYNTH 1217
4/D(NO(J))’Z9X/.C.79X/’C’SX.WHERC ),j a ),2,3,.,.piTYPE. N IS THE D SYNTH 1218
SIMEPISION DECLARATOR FOR PHI’BX/’C’5*’IN THE CALLING PROGRAM. THE SYNTH 12)9
GRAT E CONSTANTS ((F AND KR RAVE UNITS.10X/’C.SX.OF CM2, SEC—). CM3/S SYNTH 1220
7CC. CM6/SEC. ... AS APPROPRIATE.’,22X) SYNTH 12?)

C SYNTH 1222
506 FORMAT (‘C’5X.(XTERNAI. CIRCUIT EQUATIONS (0 .. NO (’.I2.’)’ AND I • SYNTH 1223—— ‘15K) SYPITH 1224

C SYNTH 3225
507 FORMAT (GX DO 1 1 • 1,N’,62X/6X.OO 3 J • 1,N.,62X/4X’l PHI(I,J) • SYNTH 1226

10.’6)X/6X$PHI(1.1) — C*GAMMAWS4X) SYPITH 1227
C SYNTH 1228
SoB FORMAT (6*’NE a NO(21’64X/6X’)F (NE.EQ.0.) PIE a 1.O’S2X/6X*CONDUCT SYNTH 1229

i a PIE’EO’MU*56X/6X R0 a D/AREA/CONDUCT’SSX/’C’79X/6X’IF (L0.CO.0.) SYNTH 1230
2 Go TO 2’S3~~ SYNTH 1231

C SYNTH 1232
509 FORMAT (6*’DQOT • NDOT( ’I2 ’ ) • NO(’12’) ’) SYNTH 1233

C SYPITH 1234
510 FORM AT (*‘DECK,JACOB *69X/60’SUSROUTINE JACOB (N ,  T, NO, PHI ) ’42X ) SYNTH 1235

C SYN TH 1236
5)1 FORMAT (6x ’PM)(’,I2”I2’) • 0. ’59u SYNTH 1237

C SYNTH 1238
512 FORMAT (6X’CO.IMON / CONST / NTOT, TMOL, FREG, ,4PIU’36X/6X’COMMON / SYNTH 1239

IDISCH / LO. CO. 00, MU, AREA, fl•34X/6X’COMNON / SOURCE / UPLUS, JB SYPITH 1240
2EA$, DYOX. DEPOSIT, ENERGY , SB. sO.13X/b*’CoNMON / GAINS / ALPHA, SVNTH 324 1
3GAMMA, GAIN. ABSORB, OMEGA, LENGTH, CAVITY’8X/’C 79X) SYNTH 1242

C SYNTH 1243
Si)  FORMAT (6A ’DIDT • t400T (’12’) • (—NO(’I2’)/CO — (00 ‘ R0)’lH•,’NO(’ SYPITH 1264

112’) ) / L 0’220) SYNTH 1245
C SYNTH 1246
5 4 FORMAT (4X’2 000T a NDOT(’Iz’) a — NO(’12’)/C0,(PO • Rn)’) SYNTH 1247

c SYNTH 1248
5)5 FORMAT (6*’CURRENT a NO(’I2’) * NDOT(’12 ).) SYNTH 1249

C SYNTH 1250
Sly, FURMAT (bX’P HI(’I2’,’12’) a 1.0’) SYNTH 12~ 1

C SYNT H 3252
537 FORMAT (6X’PHI(’I2’,’I2’) • 1./LO/C0’52X) SYNTH 1253

- . C SYPITH 1254
518 FORMAT (6X’PHI(’I2’.’I2’) • (~ 0 • RD)/L0’48X) SYNTH 1255

53
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C SYNTU 1256
519 FORMAT (6X’PHI( ’I2 ’ . 2) • NO(’I2’),1H’.’RD/NE/IO’46X) 

- SYNT H 1257
C SYNTH 12~85211 FORMAT (6X ’PHI ’I2’, 2 • NO(.12*).DIDO’RD/Nt/(RO • Ro)#) SYNTH 1259
C SYNTH 121 0
52) FORMAT (4X’2 PHI(’I2’,’12’) • DIDQ a — i./CO/ (R0 • RD)’) SYNTH 1261

c SYNTH 1262
600 FORMAT (*‘DECi ,LEVELS*GBX/GX’SUBROUTINE LEVELS (Ni, Ne. PIO)’44x) SYNTH 1263

C S’VNTH 1264
6fl) FORMAT (6A.’REAL N1(1), N2(1), P40(1)’) SYNTH 1265

c SYNTH 1266
602 FORMAT (6X,’N’.I1,’(’,12.’) S N0(’,)2,’)’) SYNTH 1267

C SYNTH 1268
603 F ORMAT (6A. ’N’,I1.’(’,I2, ’) ~ 0.’) SYNTH 1269

C SYNTH 1270
604 FORMAT (‘C THIS SUBROUTINE DETERMINES THE POPULATION DENSITIES SYNTH 1271

I Nl (fl, N2(I).)OX/.C’SX’OF THE (LOWER AND UPPER ) LEVELS INVOLVED I SYNTH 1272
2N THE ITs INELA5TIC’)3X/’C’5*’SCATTERING PROCESS INCLUDED IN THE C SYNTH 1273
2OUPLED C— KINETICS ANALYSIS.’)OX) SYNTH 1274

c SYNTH 1275
605 FORMAT ‘C’5X.THIS SUBROUTINE WAS SYNTHESIZED BY EDITING AN INPUT SYNTH 1276

1FILE OF SYM—’lOX/’C’SX.BOLIC REACTIONS WHICH DEFINE A COUPLED SYST SYNTH 1277
2EM OF ELECTRON AND’)3X/’C’5X’NOLECULAR KINETICS. IT RETURNS THE PA SYNTH 1278
3TES NDOT(I) • (D/DT )NO(I).’)IX/’C’SX’I • 1,2,...NTYPE (CM 3/SEC). SYNTM 1279
4RAIE CONSTANTS ((F AND KR HAVE UNITS’L0X/’C SX’OF CM2, SEC—I. CM3/S SYNT,4 1280
SEC. CM6/SEC. •~~~. AS APPROPRIATE.’,22X) SYNTH 1201

C SYNTH 1202
C SYNTH 1283
C SYNTH I2s~

RETURN SYNTH 1285
END SYNTH 1286

SUBROUTINE ANALYZE (NTYPE, ((TYPE, RATE, NTIPIE,- RPCT, FLAG, PHA X, ANALYZE 2
1 GA%, pCT, (CAPTION, LTAPE , MTAPE, NTAPE) ANALYZE 3

C ANALYZE 4
C . . . . .. . .• .... . . . .. • . • •... .. .... . . . . . . .•. ... .. .• ... . . . ..... ... .. . . .. ANALYZE 5
C ANALYZE 6
C THIS SUBROUTINE ANALYZES THE CONTRIBUTIONS OF ALL REACTIONS TO ANALYZE 7
C EVERY sPECIES, AND PRINTS OUT DIAGNOSTICS SUMMARIZING THE SENSI- ANALYZE B
C TIVITY OF EACH REACTION TO THE TOTAL CALCULATION. ANALYZE 9
C ANALYZE 10
C .... •....• s • ~~ s . e . . .• . • • •. .• • .s s s . . .s  •5 .• •...  . ... f l . . S . . s o .  . ANALYZE I)
C ANALYZE 12

DIMENSION RATE (1), NTIMEU , KAPTION (4, KODE (10), PNAX (1). ANALYZE 13
1 RPCTU). FLAGU). OAS (1) ANAL YZE 14

C ANALYZE 15
LOGICAL FLAG, TEST ANALYZE 16

C ANALYZE 1 7
REWIND ITAPE ANALYZE 18
REWIND MIAPE ANALYZE 19
REWIND NTAPE ANALYZE 20
DO B I j,PITYPE ANALYZE 21

8 pMA~~cI~ a 0, ANAlYZE 22
DO I (C • 1.((TYPE ANALYZE 23
R • RATEIK) ANALYZE 24
REA D (MYAPE) (NTIME (L), I * ).NTYPE) ANALYZE 25
p0 2 I ‘ I’NTYPE ANALYZE 26
RPCT(I) • 0. ANALYZE 27
3F (Q.(0.S.) GO TO 2 ANALYZE 28
NI a NTIMC(3) ANALYZE 29
IF NIJQ,O) GO TO 2 ANALYZE 30
RPCT(I) • N3’q ANALYZE 31
pA~~ a A$S(RPCT(I)) ANALYZE 32
IF (PABS.OT 5PNAK(I)) PMAXU1 a PASS ANALYZE 33

2 CONTINUE ANALYZE 3~
I wAI st (NTAPE) (RPCT(L), L a l ,NTYPE) ANALYZE 35
REWIND NTAPE ANALYZE 36

~~
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C ANALYZE 37
DO 3 (C a ).KTYP( ANALYZE 38
pABç a 0. ANALYZE 39

• READ (NTAPE) (RPCTIL). L • 1.NTYPE~ ANAL YZE 40
00 4 I • 1’NIYPE ANALYZE 4)
IF (PMAX (I).(Q.0.) GO TO 4 ANALYZE 42
PERCENT • RPCT(I) a 100.’RPCT(j)/PMAX (I) ANALYZE 43
PERCENT • ABS (PERCCNT) ANALYZE 44
iF (PERC(NT.GT.PCT FLAG((() a .,ALSC. ANALYZE 45
IF (PERCENT.OT.PABS) PASS a PERCENT ANALYZE 46

4 CONTINUE ANALYZE 47
3 WRITE (LTAPE ) (RPCT (L), I a 1,NTYPq, PASS ANALYZE 48

c ANALYZE 49
NA ~ ANALYZE 50

S HR a NA’9 ANALYZE 5)
IF (NB.GT.NTVPE l NB ‘ NTYPE ANALYZE 52
NUASH • 37 • )1’(Ne94A) ANALYZE 53
NA • (138—NOASH)/2 ANALYZE 54
REWIND LTAPE ANALYZE 55
TEST • .F*LS(. ANALYZE 56
p0 ~ (C a L’(CTYPC ANALYZE 57
(Cl • K..) ANALYZE SB

~F (Ic 1,NE,50’uci/SO)) GO TO 9 ANALYZE 59
IF (KI~ CO,0) GO TO 7 ANALYZE 60
WRITE (6,100) NA . NOASII ANALYZE 6)
IF (TEST) WRITE (6,101) PCT ANALYZE 62

7 WRITE (6.102) (CAPTION, MX. (Gist)), I • NA,NB) ANALYZE 63
WRITE (6,100) NA. NOASH ANALYZE 64
TEST • •FAI..SE. ANALYZE 65

9 READ (LT A P E )  (P P C T ( L ).  I • 1,NTYP E . P CTNA X ANA LYZE 66
P • RATE (K) ANALYZE 67
NFLAG a IH ANALYZE 68
IF (FLAG (KII PIFLAG • 15’ ANALYZE 69
IF (FLAG(P)) TEST • .TRUE. ANALYZE 70
p0 10 ~ 

a NA,NS ANALYZE 71
31 a 1 .NA’1 ANALYZE 72
K O O E ( I I )  IH ANALYZE 73
IF (RPCT (tl .EO.0.I GO TO 10 ANALYZE 74
ENCODE (1O,104,KODE (I1)) RPCT (T) ANALYZE 75

10 CONTINUE ANALYZE 76
6 wRITE (6,103) NA. NFLAG, K, P. PCTMAX . (KODEW. I • 1.11) ANALYZE 77
WHITE (6,100) NA . NDASH ANALYZE 78

~F (TEST) WRITE (6.101) PCI ANALYZE 79
NA • N~.I ANALYZE 80
IF (NA .LE.NTYPE) GO TO 5 ANALYZE 81

C ANALYZE $2
C FORMAT STATEMENTS ANALYZE 83
C ANALYZE 84

100 FORMAT (/a*,a (t)4—)/l ANALyZE 85
C ANALYZE 56

103 FORMAT (ISX.’ THIS REACTION CONTRIBUTES LESS THAN 0F3.0’ B TO ALL ANALYZE $7
1SPECIES THROUGHOUT THE ENTIRE CALCULATION SO FAR’) ANALYZE 88

C ANALYZE 09
1112 FORMAT ()H1,47K,46I0./290’PCRCENTAGE CONTRIBUTION OF REACTION (C TO ANALYZE 90

ON(I)/OT. EXPRESSED (FOR EACH SPECIES)’/33k’AS A PERCENTAGE OF TN ANALYZE 91
CE MAX I~ &JN RATE OCCURING FOR ALL REACTIONS INCLUOEO’//•X.4K’K’4K. ANALYZE 92
3.RATE((()’4A.MAX %‘SX,BUX,AlO).AlO,Al) ANALYZE 93

C ANALYZE 94
103 FORMAT (aK,Al,1 4,1pE12.3.OPFS.1,10(1*,A10)) ANALYZE 95

C ANALYZE 96
104 FORMAT (Fl0 ,3 ANALYZE 97

C ANALYZE 95
C ANALYZE 99
C ANALYZE leo

RETURN ANALYZE 10$
(NO ANALYZE 102

:1
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SUBROUTINE DEKODE (NAME. IMAGE , LHS, P14. LABEL. GAS. NSIZE. DEKODE 2
1 NTYPE, LONG DEKoDE 3

C DEKODE
DIMENSION NAMEW . INAGEU , GAS (S,2). LABEL(5,2), KARUO) OEI(ODE s
INTEGER LHS, PItS, GAS, C. HNU DEKODE
C a 4HE(—) DEKODE 7
HNV a 3NHNU DEKODE $
NO a NTYPE DEKODE 9
DO 1 1 • 1.5 DEKOOE 10
DO 1 M a DEKODE 1)
GAS(L.Ml • LH DEKODE 12

I L~8EL (L’~~ a I)
M • 1  DEKODE 16
I a J a N a M M a O  OEKOOE 15

2 IF (I.E0.LONG) GO TO 4 OCKODE 16
I a I’l DEKODE IT
~F (INAGEII).E Q.1H ) GO TO 2 DEKODE 10
IF (IMAGE(I).)IE.1H,.) GO TO 3 DEKODE 19

NM • OCICODE 20
GO TO 4 DE((ODE 2)

3 IF (IMAGE(I).PIE.1H.) GO TO 6 DEI(OOE 22
I~ (IMAGE (I.1).EQ.)H).OR.IMAGE(I.)).EQ.)H’) GO TO 6 DEKODE 23

MM • o DEKODE 24
GO TO 4 DEKODE 25

6 ~F (J.EQ.NSIZE) GO TO 2 DE(COOE 26
J a J DEKODE 27
(CAR (J)  • I $ A G E ( I )  DEKODE 28
GO TO 2 DEKODE 29

~ ~F (J.E
Q.°1 GO TO 99 DEKODE 30

IF (M.QT,2) GO TO 99 DEKODE 3)
ENCODE t10.IO0,NGAS) IKAR (L), L a 1~ J) DE ODE 32

100-FORMAT (1OAI) DEKODE 33
~F P4GAS.EQ.IHE.OR.NGAS.EQ.ZHE-~) NGAS • DEKODE 34
J • 0  DEKODE 35
N a N’j DEKODE 36
GAS( N ,M ) • NGAS DEKODE 37
IF (NGAS.E Q.HNIJ) GO TO 7 DEKODE 38

~F (N0.EQ.0) GO TO 9 DEI(ODE 39
-00 s I • 1’NO DEKODE 40
IF (NG AS.P4C.NANE (L)) GO TO S DEKODE 4)
LABEL (P4,M) • L DEKOOE ‘2
GO TO 7 OEK0OE 43

S CONTINUE DEKODE 46
9 NO a NO’) DEICODE 65

PIAME (NO) • NGAS DEKODE 66
LABEL (PI.M) a NO DEKOOC ~7

7 N a M’M$ OEKODE ~~
IF (MM ~EO.1) P4 • 0 OEKOOE 49
GO TO 2 DEKODE So

09 NTYPE • NO DEKODE 51
C DEKODE 52
C GEPJERATE CHECKSUM IDENTIFiERS —— DEKODE 53

t C DEKODE 54
(Cl • K? • ~1SQ a K2SQ a DEKoOC SS
DO A I • 1.5 DEKODE 56
(CI • K) ‘ LABEL (L,)) OEKODE 67
(2 • K • LABEL (L,2) DEKODE ‘8
((150 a ((ISO • LABEL(L,1)’LABEL (L.)) DEKODE 59

5 ((250 • K2SO ‘ LAB EL(L.2 ) ’LABE L(L .2)  DEKODE 60
ENCODE (1O.l1O,L HS) ((I, ((150 DEKODE Al
ENCODE (lO’IiO,RHS ) ((2. ICZSQ OEI(ODE 62

h 110 FORMAT (14.16) DEKODE 63
C OEKODE 64

RETURN OCICODE 63
OCKODE 66

~

~
-

— 
56

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  

- 



-5-.

SU8ROUTINL UPDATE (INFILE, NTApE, NSCRTCH. LIST. DATE) UPDATE 2
C UPDATE 3
C S S S~~~••• S S ~~ ’ S • • • S SS  S . . 5 5 5 5  ~ • 5 S .~~~S • • 5. • S • .  S S• •  S 5 5  5 . • • •S  • • •S  S~~ • 5 5  . S S .  UPDATE 4

C UPDATE S
C T5IS SUBROUTI.4E SEARCHES TWO SOIJRCES~~ AN INPUT FILE TAPE ItIFILE’ UPDATE 6
C AND/OR INPUT CARD DATA (IF MODIFY • TRUE)——TO GENERATE AN UPDATED UPDATE 7

4 C FILE ON TAPE •PITAPE’. WHICH CONTAINS ALL OF THE DATA OF THE FILE UPDATE 8
C ‘INFILE’ MODIFIED WITH ADDITIONS O~ REVISIONS DEFINED BY THE CARD UPDATE 0
C DATA. THE FILE ON TAPE ‘NTAPE’ CAN BE CATALOGUED AS A PERMANENT UPDATE 10
C FILE, IF DESIRED, FOR FUTURE USE AS THE INPUT LIBRARY. THE FILE UPDATE II
C GENERATED ON PITAPE CONTAINS DATES OF ENTRY FOR ALL CROSS SECTIONS UPDATE 12
C WHICH HAVE BEEN CATALOGUED. IF LIST a TRUE, THE CONTENTS OF THE UPDATE 13
C UPDATED CROSS SECTION FILE ‘NTAPE’ ARE PRINTED OUT. UPDATE 14
C UPDATE 15
C ....•S ..s ...ss. ..,.... ...... ..s.....s.. .s.••. . ...... ... .. .. ...... ...s UPDATE 16
C UPDA TE 17

DIMENSION IMAGE (S). KINCTKC (60), NAME (100), LAREL(5,2), GAS(S,2) UPDATE 18
INTEGER BLANK. LI(S). P551. LHS2, RUS2. DATE, GAS UPDATE 19
LOGICAL LIST, MODIFY, ENOF ILE UPDATE 20

C UPDATE 21
I CAL L SECOND ( T O )  UPDA TE 22 -

N TYPE a 0 UPDATE 23
NUMBERS • 1051234567590 UPDATE 24
BLANK a IN UPDATE 25
REWIND NTAP( UPDATE 26
ENOFILE a ,FALSE. UPDATE 27
INPUT a INFILE UPDATE 28

C UPDATE 29
C GENERATE OR MODIFY ELECTRON CROSS SECTION DATA FILE —— UPDATE 30
C UPDATE 31

MODIFY • .TRU(. UPDATE 32
READ (5, 100) UPDA TE 33
IF (EOF (5I) 10,20 UPDATE 34

10 MODIFY a .FA LSE. UPDAT E 35
20 REWIND 5 UPOATE 36

REWIND INPUT UPDATE 37
READ (INPUT,100) UPDATE 30
IF (EOF(INPUT)) 1.2 UPDATE 39

1 INPUT a 0 UPDATE 60
GU TO 3 UPDATE ‘1

2 BACKSPACE INPUT UPDAT E 42
3 IF (NODIFY.AND.INPUT.EQ.INFILE ) GO TO 33 UPDATE 43
NFILE a INPUT UPDATE 44
IF (INPUT .EQ.INFILE) GO TO 46 UPDATE 45
NF ILE • S UPDATE 66
IF (.NOT.NODIFY) RETURN UPDATE 67

C UPDATE 4$
C THE FOt_LOWING sECTION IS USED WITH ONLY ONE $NPUT DATA SOURCE —— UPDATE 49
c UPDATE SO

46 REAp (NFILE,l2 0) IMAGE UPDATE SI
IF (EOr(NFILE)) 45,4 UPDATE 52

4 IF (IMAGE (8).EQ.BLANK ) IMAGE (8) • OATE UPDATE 53
WRITE (NTAPE,)2O) IMAGE UPDATE S4
READ (NF ILE . 120)  IMA GE UPDAT E 55

-
‘ WRITE (NTAPE,)20) IMAGE UPDATE 56

NOIC a 0 UPDATE 57
47 RLAI3 INFILE.120) IMAGE UPDATE SB

57
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WRITE (NTAPE,120) IMAGE UPDATE 59
$F ( I M A G E ( 1) . N E .BLANK ) GO TO 14 UPDAT E 60

IF (NREC.GT .O) GO TO 46 UPDAT E 61
BACKSPACE PITAPE UPDATE 62
BACKSPACE NTAPE UPOATE 63
BACKSPACE NTAPE UPDATE 64
GO TO 46 UPDATE 65

14 NREC • I UPDATE 66
REAO (NFZLE,120 IMAGE UPDATE 67
WRITE (NTAP(,l2O ) IMAGE UPDATE 68
GO TO 47 UPDATE 69

C UPDAT E 70
C 751 FOLLOWING SECTION OCCURS WHEN DATA 15 ASSEMBLED F ROM BOTH A UPDATE 71
C TAPE AND CARD INPUT F ILE —— UPDATE 72
C UPDATE 73

33 IF (EP 4 DF ILE) GO TO 44 UPDATE 74
PEA 0 ()NPUT ,150) KINETIC UPDATE 75
3F (E O F ( IN P U T ) )  6.7 UPDATE 76

i CALL DEKOOE (NAME. KINETIC, LHS1, RI(S). LABEL. GAS. 10. NTYPC, 60) UPDATE 77 -

G° TO 37 UPDATE 78
6 ENOFILE a .TRUE . UPDAT E 79

INPUT UPDATE - 00 - -

NFILE • 5 UPDATE 81
REW IN D NF ILE UPOAT E $2

44 READ (NFILE,120) IMAGE UPDATE 83
~F (E O F ( N F I L E ) )  45,8 UPDATE 04

8 IMAGE(8) • DATE UPDATE o~BACKSPACE NF ILE UPDATE 86
READ INF ILE,15O) KINETIC UPDATE 87
CALL DE(COOE (NAME, KINETIC, 155). RHS1. LABEL, GAS. 10. NTYPE, 60) UPDATE 88

C UPDATE $9
C CHECK TAPE3 TO DETERMINE WHETHER THE PROCESS ENCOUNTERED ON CARD UPDATE 00
C INPUT WAS PREV100SI_ Y USED TO UPDATE TAPE FILE DATA -— UPDATE 91
C UPDATE 92

REWIND NSCRTCH UPDATE 93
43 READ (NSCRTCH LUS?. RHS2 UPDATE 94

IF (EOF(NSC RT CH~~ 34,5 UPDAT E 95
~ ~

F (LHSZ.N1.LHS1.OP.RHS2.NE.RHS1) GO TO 43 UPDATE 96
pEA p (IN P U T , ) 2 0 )  UPDAT E 97
GO TO 4) UPDATE 98

37 NF ILE • IN PUT UPDATE 99
BACKSPACE NF ILE UPDATE 100
READ (NFI LE.12O ) IMAGE UPDATE 10)

C UPOAT ( 102
C CHECK CARDS TO SEE IF A CROSS SECTION PRE SENTED ON THE TAPE FILE UPDATE 103
C SHouL D BE SUPERCEDED BY CARD INPUT DA TA (UPDATE ) —- UPDATE 104
C UPDATE 1115

REWIND S UPDATE 106
36 READ (5,150) KINETIC UPDATE 107

1F ((OF(S)) 34,9 UPDATE m e
9 CALL DEKODE (NAME, KINETIC, L~ss2, pUS?. LABEL. GAS, 10. NTYPE, 60) UPDATE 109

I~ (LHS2.NE.LHS1.OR.RHS2.NE.RHSI) oo T~ 35 UPDATE 110 -
C UPDA TE 1)1
C TUE PROCESS DEFINED ON TAPE F ILE HAS BEEN FOUN() )N THE CARD INPUT, UPDATE 112
C SO IT IS REPLACED -— UPDATE 1)3
C UPDATE 1) 4 ,

NFILE = 5 UPDATE 115

r -
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BACKSPACE 5 UPDATE 116
REAp (5. 120) IMAGE UPDATE 117

• DATE UPDATE 1)8
WRITE (NSCRTCH) LHS2. RHS2 UPDATE 1)9
REA p ( IN P U T , L 2 O )  UPDAT E 120
GO TO 34 UPDATE 121

C UPDATE 122
35 READ (5,120) UPDAT E 123
31 REAp (5,120 ) (CARD UPDATE 124

1F (KARD.EQ ,BLANA ) GO TO 36 UPDATE 125
READ (5.120 ) UPDATE 126
G0 TO 31 UPDATE 127

C UPDATE 12$
C COPY CROSS SECTION DATA ONTO TAPE NTAPE —— UPDATE 129
C UPDATE 130

34 WRITE (NTAPE,120) IMAGE UPOAT E 131
REAp (NFILE,120) IMAGE UPDATE 132
WRITE (NTAPE,120) IMAGE UPDATE 133
P45CC a 0 UPDATE 134

32 pEAp (NFILE,12O ) IMAGE UPDATE 135
WRITE (NTAPE,120 ) IMAGE UPDATE 136
IF (INAGE (1).NE.BLANK ) GO TO 13 UPDATE 137

IF (NREC.GT.0) GO TO 39 UPDATE 138
BACKSPACE PITAPE UPDATE 139
BACKSPACE NTAPE UPDATE 140
BACKSPACE PITAPE UPDATE 141
GO TO 39 UPDATE 142

13 N~EC a 1 UPDATE 1~ 3
REAp (NFILE.120) IMAGE UPDATE 144
WRI TE (NTAP E .12 0)  IMAGE UPDATE 145
G0 TO 32 UPDATE 146

39 IF (NFILE .EO.INPUT) GO TO 33 UPDATE 147
C UPDAT E 1~~e
C EXH AUST OLD DATA FOR THIS PROCESS —— UPDATE 140
C UPDATE 150

4) pEAp (jpiiPUT ,~~~~) IMAGE UPDATE 151
I~ (INAGE (1),E Q.BLANK) GO TO 33 UPDATE 152
READ (INPUT,120) UPDATE 153
GO TO 41 UPDATE 154

C UPDATE 155
C IF ELEC TRON CROSS SECT ION DATA CONTAINED MODIFICATIONS BY CARD UPDATE 156
C INPUT, A NEW FILE IS GENERATED. TUE CONTENTS OF THE UPDATED FILE UPDATE 157
C (WHICH MAY BE CATALOGUED FOR FUTURE USE) ARE COPIED ONTO OUTPUT UPDATE 1ç~
C IF LIST IS SPECIFIED TO BE TRUE. UPDATE 159
C UPDATE 160

45 ENOFILE NTAPE UPDATE 161
REWIND NSCRTCH UPDATE 162
CALL SECOND (TINE ) UPDATE 163
TIN( • TIME—To UPDATE 164
IF (MODIFY) WRITE (6,160) TINE UPDATE 165
IF 1.NOT.LIST) GO TO 99 UPDATE 166
)F (NFILE.EO.INFILE ) GO TO 99 UPDATE 167
REWIND NTAP( UPDATE 168
LI a L INE • 0 UPDATE 169

23 READ (NTAPE.120) IMAGE UPDATE ITO
IF EOF (NTAP En 11,12 UPDAT E 171

12 IF (LI PIE.NE .O) GO TO 25 UPDATE 172

59
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IF (LL. EO .0)  GO TO 26 UPDATE 173
WRI TE (6,190) (NU MBERS, I = 1.a . ( 1’ 1 • 1.8) UPDATE 174
wRITE (6,180) UPDATE 175

26 WRITE (6,170) NTAPE. (I, I • 1,8)’ (NUMBERS, I • 1.8) UPDATE 176
2S LINE a LINE’l UPDATE 177

LL a LL’l UPDATE 178
WRITE (6 .140) LI, IMAGE UPDATE 179
IF LIHE.EO.40) LINE a 0 UPDATE 180
G0 TO 23 UPDATE 181

11 W RI TE (6,190) (NUMBE RS, I • 1,8). (I. I • 1,8) UPDATE 182
C UPDATE 183
C FORMAT STATEMENTS —— —— ——— — — — — —— — —— — — — —— — —— — — — UPDATE 184
C UPDATE 185

100 FORMAT (AIO) UPDATE 186
C UPDATE 187

120 FORMAT (8A10) UPDATE 188
C UPDATE 109

1~ O FORMAT (2O*,)5,5K.BAIOI UPDATE 100
C UPDAT E 191

iso FOR MAT (80A 1) UPDAT E 192
C UPDATE 193

160 FORMAT (///33*aELECTRON CROSS SECTION FILE WAS UPDATED. TIME PESU UPDATE 104
)1R10 WAS’FS l’ CP SEC.’/33X’CONSUL T DAY FILE TO DETERMINE WHETHER UPDATE 105
2751 UPD AT ED FILE WAS RECATALO GuED..) UPDATE 196

c UPDATE 197
170 FORMAT UHI .49x , ’ELECTRON CROSS SECTION DATA ON TAPE’ . I2/ // 3OX, UPDAT E 108

18110/20*. ’ LIN E .4 x .SA I O / 2 0X ,9 0 UM — ) / )  UPDATE 199
C UPDATE 200

100 FORMAT (/20X’CONTINUCD* ) UPDATE 20)
C UPDATE 202

100 FORMAT (/20 *,90U14-)/30*,8A)0/30*,$I)0) UPDATE 203
C UPDATE 204
C UPDATE 205
C UPDAT E 2(16

99 REW IND NTAPE UPDATE 2117
(NO UPDATE 208

60 
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SUBROUTINE PLASMA (NOATA, MAX, NESS, 155, miS, PROCESS, EV, F, PLASMA 2
1 G. 0, U0. UN, NTYPE, NAME. MISSING, ERROR, OUTSIDE. IDEG. OUT) PLASMA 3

C PLASMA 4

C PLASMA 5
C PLASMA 6
C THI S SUBROUTIN E SCANS THE ELECTRON CROSS SECTION FILE TO EXTRAC T PLASMA 7
C DAT A FOR THE INPUT REACTION ‘PROCESS’. DEFINED BY ‘INS’ AND ‘RHS’. PLASMA 8
C IF THE REACTION IS FOUND, THE RAW CROSS SECTION DATA IS EXAMINED PLASMA 0
C FOR ERRORS, AND IF ACCEPTABLE, ~S INTERPOLATED OVER THE INPUT (N— PLASMA 10
C ERGY GRID DEFINED 9Y THE VECTOR EV (I), I • ).MESH.L, THE EXTERNAL PLASMA 11
C ELECTRON FILE CONSISTS OF (ARBITRARILY MANy) PACKAGES OF THE FORM PLASMA 12
C PLASMA 13
C - A) REACTION, UNITS. NPTS, MONTH (60A1.F7.3,13.AI0) PLASMA 14
C PLASMA 15
C B) COMMENT (GAb ) PLASMA 16
C PLASMA 17
C I) ENERGY VALUES 4EV) PLASMA
C 2) CROSS SECTION VALUES PLASMA 19
C PLASMA 20
C ARBITRARY NUMBER OF CARD PAIRS (1) AND (2). TERMINATED PLASMA 21
C BY THE BLANK CARD (C) BELOW. THE FORMAT IS VARIABLE P PLASMA 22
C THER( ARE ‘NPTS’ FIELDS FK.0, WHERE (C a 380/NPTSI. PLASMA 23
C IF NPTS S 0 OR NPTS ‘ 10. PROGRAM DEFAULTS TO NPTS = 10. PLASMA 24
C TH( UNITS OF T51 CROSS SECTION DATA ARE UNITS * I.OE—16 PLASMA 25
C CM2 (DEFAULT) UNITS • 1). PLASMA 26
C PLASMA 27
C C) BLANK CARD PLASMA 2$
C PLASMA 29
C ERROR CONDITIONS ENCOUNTERED ARE IDENTIFIED AY LOGICAL VARIABLES PLASMA 30
C WHICH ARE RETURNED WITH THE VALUE TRUE. TO THE CALLING PROGRAM. PLASMA 31
C PLASMA 32
C PLASMA 33
C INPUT PARAMETERS PLASMA 34
C PLASMA 35
C NOATA • LOGICAL FILE FOR ELECTRON CROSS SECTION DATA . PLASMA 36
C PLASMA 37
C KAX • DIMENSION DECLARATOR DEFINED FOR EV (I). F (I). Go ). PLASMA 38
C AND O (I IN THE CALLING PROGRAM. PLASMA 39
C PLASMA 40
C MESH = NUMBER OF SUBINTERVALS INTO WHICH THE ELECTRON ENERGY PLASMA 41
C RANGE Is DIVIDED (AND OVER WHICH THE CROSS SECTION DATA PLASMA ‘2
C IS TO BE INT(RPOLATED . MESH’l I MAX. PLASMA 43
C PLASMA 44
C PROCESS • VECTOR (4A)O) CONTAINING HOLLERITH NAME OF REACTION. PLASMA 45
C PLASMA 46
C LHS,RHS • (INTEGERS) ENCODED WITH UNIQUE IDENTIFIERS OF THE LEFT PLASMA 47
C AND RIGHT HAND SIDE OF THE REACTION (CF. SUBROUTINE PLASMA 48
C DEP(ODE). PLASMA 49
C PLASMA 50
C F’ G • SCRATCH VECTORS (DIMENSIONED MAX IPI CALLING PROGRAM.) PLASMA SI
C PLASMA S2
C PLASMA 53
C OUT PUT PARAM ETERS — — PLASMA 54
C PLASMA 55
C Q ( l p  a cR~55 SECTION VECTOR (UNITS OF C52) DEFINED AT EVIl) PLA SMA 56
C PLASMA 67
C U0 a CROSS SECTION THRESHOLD ENERGY 4EV). PLASM A SR 
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C PLAsMA 59
C UN a CROSS SECTION MAXIMUM ENERGY CUTOFF 4(V). PLASMA A0
C PLASMA ~ 1
C MISSI N G a .TRUE.. IF THE REACTION WAS NOT FOUND. PLASMA 62
C PLASMA 63
C OUTSIDE • .TRUE.. IF THE CROSS SECTIONS WERE DEFINED OVER AN PLASM A 64
C ENERGY RANGE tUO.UN ) THAT DOES NOT SPAN THE ENERGY GRID PLASMA 65
C DEFINED BY THE INPUT ENERGY VECTOR EV (I). PLASMA 66
C PLASMA 67
C ERROR a .TRUE .. IF ENERGY VALUES WERE NOT SEQUENCED IN MONO- PLASMA 68
C TONICALLY ASCENDING ORDER (ONL Y DATA IN ASCENDING ORDER PLASMA 69
C IS PERMITTED.) PLASMA 70
C PLASMA 71
c PLASMA 72
c PLASMA 73

DIMENSION CV I)), F(1). 6(1)’ 0(1). P4ANE (1), INAGE(60), (cOMMENTIG), PLASMA 74
) PRocE~ 5(4), Y41O). LABEL (5,2), GAS(5.2) PLASMA 75

C PLASMA 76
LOGICAL FORWARD, REVERSE, ERROR , THRESH. OUT(2). MISSING. OUTSIDE PLASMA 77

— INTEGER LHS, P145, GAS PLASMA 78
C PLASMA 79

UNIT = ).E—16 PLASMA 80
NPAGE a SH (1H1) PLASMA 81
ERROR = OUTSIDE • .FALSE. PLASMA 82
NESHP) • MESH.) PLASMA 83
DO 17 L a l ,MES,1P 1 PLASMA 84

17 Q (L) • 0. PLASMA 85
C PLASMA 86

REWIND NOATA PLASMA 87
20 READ (NDATA .100) IMAGE , UNITS. NPTS, MONTH PLASMA 80
100 FORMAT (60A1,F7.3,13,A10) PLASMA 89

IF (EOF ( N O A T A ) )  99,1 PLASMA 00
1 CALL DEKODE (NAME. IMAGE, II’. iZ. LABEL’ GAS, 10. NTYPE, 60) PLASMA 91

FORWARD • LHS.EO.LI.AND .RHS.EQ.12 PLASMA 92
REVERSE • LHS.EQ.12.ANO.RHS.EQ.Ll PLASMA 93
MISSING • •NOT.(FORWARD.OR .REV(RSE) PLASMA 94

IF ((NPTS.LE.0).OR.(NPTS.GT .)0l) NPTS = 10 PLASMA 95
INV a 80/NpT5 PLASMA 96
ENCODE (1O.)01.FORM ) NPTS, INV PLASMA 97

10) FORMAT (IH(,I2,)HC.I2,3H.0)) PLASMA 98
IF (UN I TS . EO.0 .)  UNITS a 1, PLASMA 09
IF (MISSING ) GO TO 3 PLASM A 100
THRESH • .FALSE, PLASMA 101

— C THRESH a FALSE AT START OF CROSS SECTION DATA FOR PROCESS j. AND PLASMA 102
C BLCONES TRUE AS SOON AS THE FIRST NON—ZERO VALUE APPEARS. PLASMA 103

DO 4 L a 1,MAX PLASMA 104
4 F(L) = GIL) • 0. PLASMA 105
LETS * LTH a ) PLASMA 106
rO a U~ • 0. PLASMA 107
*0 a — 1.0 PLASMA b e
LAST a M AX PLASMA 109

C PLASMA 110
3 REAp (NDA TA. 112 )  (CONNENT PLASMA I I )

1%? FORMAT (8A10) PLASMA 1)2
C PLASMA 1)3

ISW • 1 PLASMA 114
L 0 PLASMA 115
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1

O 12 a L PLASMA 116
7 iSW a — IbW PLASMA 11 7

REAp (NOATA,FORM) (YIN). N • 1.NPTS) PLASMA 118
$UM a PLASMA 119
p0 16 N • 1INPTS PLASMA 120

16 SUN = SUN • Y(N) PLASMA 121
C PLASMA 122
C BLANK CARD TERMINATES (U~ SiGN A l DATA PACKA GE FOR THE INELASTIC PLASMA 123
c PROCESSES P4K. PLASMA 124
c PLASMA 125

IF ((SIJM.EU.0.).AND.(ISW.LT.O)) GO TO 10 PLASMA 126
IF (MISSING) GO TO 7 PLASMA 127

~
F (L2.EQ.LAST) GO TO 7 PLASMA 128

IF ( I S W . G T . 0)  GO To 9 PLASMA 129
C PL ASMA 130

I a L2 PLASMA 131
p0 12 N • 1,NPTS PLASMA 132
IF (L.EQ.LAST ) GO TO 7 PLASMA 133
IF (Y(NI.GT,XO) GO TO 11 PLASMA 134
IF (Y(P4).NE.0.) ERROR a .TRUE. PLASMA 135
LAST • L PLASMA 136 

-

GO TO 7 PLASMA 137
11 L a L•1 PLASMA 138
12 *0 * F(L) • ~ (N) 

PLASMA 139
GO TO 7 PLASMA 1~ 0

C PLASMA 141
9 L a L2 PLASMA 1’.2
DO 13 P4 • 1.NPTS PLASMA 143
IF (L.E Q .LA ST)  GO TO 8 PLA SMA 144

a I’! PLASMA 165
G1L) • Y(N).UP4ITS PLASMA 146
IF (G(L).GT.O.) THRESH a .TRUE. PLASMA 141
IF (THRESH) GO TO 5 PLASMA 14$

UO = F(L) PLASMA 149
LTH • L PLASMA 150

S IF (F0 EQ.0.) GO TO 13 PLASMA 151
UN • F IL) PLASM A 152
LPTS • L PLASM A 153

13 ~0 • GIL) PLASMA 156
GO TO 8 PLASMA 155

C PLASMA 156
10 IF (MISSING ) GO TO 20 PLASMA 157

LETS • LPTS — LTH ‘ 1 PLASMA 158
ERROR • ERROR .OR.LPTS.LE.1 PLASMA 159
IF (ERROR) GO TO 6 PLASMA 160
00 14 L • l,LPTS PLASMA 161
IL a L ‘ LTH — 1 PLASMA 162
G(L) • G(LL) PLASMA 163

14 FIL) • F(LL PLASMA 164
C PLASMA 165

OUTSIDE a .TRtJ(. PLASMA 166
DO )5 L • ~,MEsHP 1 PLASMA 167
SIGMA a 0. PLA SMA 16$
* • E V I L )  PLASMA 169
IF ( *.GT .U M ) GO TO 15 PLASMA 170
IF (*.LT ,U O )  GO TO 15 PLASMA 171
OUTSIDE • .FALSE . PLASMA 172

~~-- ~~~

63

- - - --5 -- --—~~~~~~~~~~~~~~~~ - 

- -



w —- -~~~~~~ — -5—-w ~
-—--—-- --—~~~~~~~~~ — ~

—- —  - — -—-

-5..

CALL INTERP (IDEG. X. SIGMA. F, 6. 1. LPTS) PLA SMA 173
15 IF (SIG MA.GE.O.) 0(L) a SIGMA’UNIT PLASMA *74

C PLASMA 175
6 IF (.P4OT.OUT(1)) GO TO 18 PLASMA 176

WRITE (6,102) UNIT, PROCESS PlASMA 177
1112 FORMAT (lHl,34X.’CROSS SECTION (UNITS OF’. 1PE1O.3’ CM2) VS ELECTR PLASMA 178

iON ENERGY 4EV , ~R’/57x,4A)0//) PLASMA 179
IF (KONMEPIT(1).NE.1H ) WRITE (6,103) KONMENT PLASMA 180

103 FORMAT (35X,’REFERENCE —— •,6A10//) PLASMA 18)
WRITE (6,104) UNIT PLASMA 182

1(14 FORMAT (56X’U’)5X’SIGMA(U)’/54X’(EV) 10X’(’1PE7.1’ CM2 ’) PLASMA 183
WRITE (6,105) PLASMA 1o4

105 FORMAT I/50X,33U14—)/) PLASMA IRS
LI a 0 PLASMA 186
LINE = 1 PLASMA 187
DO 33 1 a 1.LPTS PLASMA 188
~F (LL.NE.LINE) GO TO 32 PLASMA 189
WRITE (b.NF’AGE) PLASMA 190
WRITE (6,104) UNIT PLASMA 191
WRITE (6,105) PLASMA 192

32 LINE a LINE.) PLASMA 193
WRITE (6,106) rh ). GIL) PLASMA 104

106 FORMAT (50X,FB.3,1PE22.3) PLASMA 105
LI a 40’(LINE/40) PLASMA 196

33 IF (LL.EQ.LINE) WR ITE (6.105) PLASMA 191
jF (LL .NE.LINE) WRITE (6,105) PLASMa 198
WRITE (6,108) MONTH PLASMA 199

10$ FORMAT (/50*.’(DATA WAS SUBMITTED ON’.AO.’)’) PLASMA 200
C PLASMA 20 1
C IF IOU (2) IS SPECIFIED, DATA IS PLOTTED —— PLAsMA 202
C PLAS MA 203

18 IF (.NOT.0UT(2)) GO TO 99 PLASMA 204
IF (E RROR ) GO TO 99 PLASMA 205
IPLOT a PLASMA 206
IF (F (LPTS),GT.50.’F U ) )  IPLOT • 1 PLA SMA 207
W RI TE (6, 102) U N I T ,  PROCESS PLASMA 208
CALL PLOT (MAX, LPTS, 1, G, 0.. 0.. F, 0.. 0.. .TRUE., •TRUE., PLASMA 209
) .TRUE ., .TRUE., .TRUE., TITLE , 1. IPLOT) PLASM A 210

IF (IPL OT .EQ. O) WR I T E (6. 109) PLASMA 211
109 FORMAT (/64X,’ELECTRON ENERGY U (EV)’) PLASMA 2)2

1F UPLOT.NE.0 WRITE (6,110) PLASMA 213
Lie FORMAT (/oOX, ’LOG OF ELECTRON ENERGY U 4EV)’) PLASMA 2)4

C PLASMA 215
09 REtuRN PLASMA 2)6

END PLASMA 217

FUNCTION SHAP((T) SHAPE 2
— DIMENSION TIME(2i), Y(21) SHAPE 3

LOGICAL INTRP SHAPE 4

CUMMON / TIMES / Tp. IF, TFALL. TOROP. TINE, Y. INTRP, N. UNITS SHAPE s
TP a T,UNITS SHAPE 6
IF ( I N T R P )  GO TO 2 SHAPE 7
SHAPE a 0. SHAPE A

IF (T.LT.0.) RETURN SHAPE 9
SHAPE a 1.0 SHAPE 10
IF (TR .EQ.0.) RETURN SHAPE 11
x • TR/TF SHAPE 12
FO • X.(1. • 1./X)”41. • *) SHAPE 13
IF (TP.GT.IDROP) GO TO I SHAPE 14
SHAPE a F0’U. — E*P(—TP/TR))’EXP(—TP/TF) SHAPE 15
RETURN SHAP( 16

I TP a Tp—TDROP SHAPE 17
FO • Fo’41. — E*P(—TDROP/TR))’EXP(—TDROP/TF) SHAPE lB
SHAp( a F0’(XP(-TP,TFALL) SHAPE 19
RETURN SHAPE 20

2 CALL INTERP (2. TP. SHAPE. TINE , Y, 1. N) SHAPE 21
I~ SHAPE.LT.0.) SHAPE 0. SHAPE 22

- 
- 

RETURN SHAPE 23
END SHAP E 24
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SUBROUTINE BOLT? (MAX. MESH. NK, GAS. FRACT , MIX. MMDL, TMQL, BOLT? 2
1 I I M A X , TMA *, (PS. *APT )ON , DAT E , OUT . EVCN , N(, PROCESS, U. Pit. BOLT? 3
2 N2 , NEL. S. SBEAM. SOURCE. *. *0. ON. F .  G. A. B. VSIG. POWER. BOLT? 4
3 PC~~L, 015CM, DEPOSIT, DEPT. ELASTIC. ONEDT, DLN(DT. IONIZE, BOLT? S
4 ATTACH, VO. MU. 0, (K, AMPS, UBAR , TE, CONVRGE , PBAL) BOLT? 6

C BOLT? 7
C — BOLTZ B
C BOLT? 9
C THIS SUBROUT INE PERFORMS A NUMERICAL SOLUTION OF THE BOLTZMANN TRANS— BOLTZ 10
C PORT EQUATION FOR A MULTICOMPONENT GAS, WITH THE INCLUSION OF ENELAS BOLT? I)
C TIC £—MOL (CULE COLLISIONS, ELASTIC MOMENTUM TRANSFER COLLISIONS (WITH BOLTZ 12
C RECOiL). SUPERELASTIC COLLISIONS, ELECTRON—ELECTRON (COULOMB) SCAT— BOLTZ 13
C TERI NG , AP4O EXTERNAL ELECTRON ENERGY DEPOSITION. THE ANALYSIS CON— BOLT? 14
C SISTS OF CALCULATION OF THE ELECTRON ENERGY DISTRIBUTION F(U FOR THE BOLT? 15
C FLECIRONS IN A PLASMA WITH IONIZATION NE/NTOT (OR SINGLE ELECTRON IF BOLT? 16
C NE • 0), SUBJECTED TO A (SPATIALLY AP4D TEMPORALLY) CONSTANT ELECTRIC BOLTZ 17
C FIELD. THIS SUBROUTINE CALCULATES THE ELEC TRON ENERGY DIS TR IBU TION BOLTZ 18
C FUNCTION. PLASMA PARAMETERS (MU, ~~ Vp, CM. UBAR. YE. ...l. ELECTRON BOLT? 19
C EXCITATION RATES ICM3/SEC) FOR THE FORWARD (AND REVERSE) INELASTIC BOLT? 20
C COLLISION PROCESSES J • b,?....,NK , AND TtiE (NET) ELECTRICAL POWER BOLTZ 21
C PARTIT IONING FOR ALL OF THESE PROCESSES (AND FOR ELASTIC HEATING). BOLT? 22
C BOLT? 23
C INPUT PARAMETERS —— 8OLTZ 24
C BOLT? 25
C MAX a OIMENSLON DECLARAYOR DEFINED FOR VAR IOuS VECTORS BOLT? 26
C AND ARRA YS IN THE CALLING PROGRAM. BOLT? 21
C BOLT? 28
C MESH • NUMBER OF SUBDIVISIONS INTO WHICH THE ELECTRON BOLT ? 29
C ENERGY RANGE IO,EMAX ) IS PARTITIONED. BOLT? 30
C BOLT? 31
C P4K a NUMBER OF INELASTIC E(-) COLLISION PROCESSES BOLTZ 32
C INCLUDED IN THE PLASMA KINETICS ANALYSIS. BOLT? 33
C BOLT? ~14
C *11) a (I — 1lDA . ELECTRON ENERGY GRID (EV). WHERE BOLT? 35
C DX • (MAX/MESH . BOLT? 36
C BOLT? 37
C XO (I.J) a X (I)O (t,J), WHERE 0(I,J) • INELASTIC SCATTERING BOLT?
C CROSS SECTION (CMZ) FOR TH( JTpi INELASTIC ELECTRON BOLT? 39
C COLLISION PROCESS. AT ENERGY X (I). BOLT? ‘0
C BOLT? 41
c QM I,L • ARRAY CONTAINING TWO COLUMN VECTORS, CONVENIENT BOLT? 42
C FOP THE BOLTZMANN ANALYSIS -— BOLTZ 43
C BOLT? 44
C 0)4(1.1) • i (i..5)/NTOT SUNK (FI(K)’OMOM (l’.S,K)J BOLT? 45
C BOLT ?
C 0)1(1,2) • x (I•.5)~~.2’2~ME’NTOT• BOLT? 41
C SUMK (FI (K)’OMOMU..S,K l ,MASSIK)I BOLT? 68
C BOLTZ 49
C WHERE OMOMU,K a MOMENTUM TRANSFER CROSS SECTION BOLT? 50
C AT ENERGY *11) FOR SPECIES K. BOLT? St
c BOLT? 52
C F~~j) • FIX (I)3, INITIAL GUESS FOR THE ELECTRON ENERGY BOLTZ 53
C DISTRIBUTION FUNCTION. OIN(NS10~4EO F (MA (C) (P4 THE BOLTZ 54
C CALLING PROGRAM, BOLT? 55
C BOLT ? S6
C U1)) a ENERGY LOSS 1EV) Fr)R THE JTH INELASTIC ELECTRON BOLT? 57
C PROCESS. BOLT? SB
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C BOLT? 59
C N)~~j~ a NEUTRAL PARTICLE DENSITY (CM—3) OP THE LOWER STATE BOLT ? 60
C IN THE JTH INELASTIC COLLISION PROCESS. BOLT? 6%
C BOLT? 62
C ~2(J) • NEUTRAL PARTICLE DENSITY (CN—3) OF THE UPPER BOLT? 63
C STATE IN THE JTH INELASTIC COLLISION PROCESS. BOLT? 64
C BOLT? 65
C ~EL(J) • NET NUMBER OF ELECTRONS (RIGHT HAND SIDE — LEFT BOLT? 66
C HAND SIDE) FOR THE JTH ELECTRON COLLISION PROCESS. BOLT? 67
C BOLT? 68
C NNOL a TOTAL NEUTRAL PARTICLE DENSITY (CM 3). BOLT? 69
C BOLT? 70
C ~E a ELECTRON DENSITY (CM 3). BOLTZ 71
C BOLT? 72
C OpiEDT • INPUT ESTIMAT E OF D/ D T (N E ) ,  THE RATE OF CHANGE OF BOLT? 73
C THE SECONDARY ELECTRON DENSITY 101-3/5(C). THE BOLT? ‘TA
C BOLTZMANN ANALYSIS DETERMINES D/DT(PIE SELF—CON— BOLT? 75
C SISTENTLY IN AN ITERATIVE LOOP, AND EXECUTION MAY BOLT? 76
C BE OPTIMIZED BY A GOOD I N I T I A L  ESTIMATE OF OP4 ED T. BOLT? 11
C UPON OUTPUT. OMEOT IS THE ACTUAL (SELF—CONSISTENT) BOLT? 7$
C VALUE OF D/OT NE). BOLT? 79
C BOLTZ 80
C SOURCE • TOTAL RATE OF EXTERNAL SOURCE CREATION OF SECON BOLT? 81
C pARY ELECTRONS AT U * 0 (CM—3/SEC). BOLT? 82
C BOLT? 83
C SBEAM • TOTAL RATE OF E—BEAM CREATION OF SECONDARY ELEC BOLT? 84
C TRJNS (CM 3’SEC). BOLTZ 85
C BOLT? 86
C SU a NOHMALIZED E—OEAM SOURCE FUNCTION: SBEAM’S (I) a BOLT? B?
C RATE OF GENERATION OF ELECTRONS (/SEC/CN3/EV) IN BOLT? 88
C THE ENERGY RANGE IU.U’DU), WHERE U a XII). THE BOLT? 89
C TOTAL EXTERNAL POWER DEPOSITION 151 DEPOSIT • BOLT? 90
C SBEAN’INT (OU U 5(U)) (~ V/SECfCM3 . BOLT? 91
C BOLT? 92
C OAS K) a NAME OF THE KTH GAS IN THE MIXTURE . BOLT? 93
C BOLT? 94
C FRACT (K) a RELATIVE FRACTION OF THE 11TH GAS (P4 THE MIXTURE. BOLT? 95
C SUNK (FRACT(K)) NEED NOT EQUAL II THE PROGRAM WILL BOLT? 96
C AUTONATICALLY NORMALIZE THE CONCENTRATIONS . AFTER BOLT? 97
C SORTING THEM INTO DESCENDING NUMERICAL ORDER. BOLT? 98
C BOLTZ 99
C PROCESS = ARRAY (DIMENSIONED (4.1)) CONTAINING 4 WORDS P(R BOLT? *00
C COLUMN TO PROvIDE A 40—SCO CHARACTER SPECIFICATION BOLT? 101
C FOR EACH OF THE INELASTIC E— COLLISION PROCESSES. BOLT? 102
C BOLT? 103
C NIX a NUMBER OF SPECIES (N THE MIXTURE. BOLTZ 104
C BOLT? 105
C (VCN • ELECTRIC FIELD (V/CM). BOLTZ 106

• C BOLTZ 107
C TMOL a MOLECULAR TEMPERATURE (DEG K). BOLT? 10$
C BOLT? 1119
C A( (,J) • SCRATCH ARRAY, DIMENSIONED A(NA*,3) IN THE CALLING BOLT? ItO
C PROGRAM, USED FOR STORING CERTAIN COEFFICIENTS BOLT? Ill
C THAT DEFINE THE FINITE DIFFERENCE FORM OF TIlE BOLT? 112
C BOLTZMANN EQUATION (A (I,L), 611.2), AMP A (I,3) ARE BOLT? 113 -

C USED TO STORE THE THREE MAJOR OIAGONALS DURING THE BOLT? 114
C SOLUTION). LATER. A (1,J) IS USED AS A SCRATCH BOLT? 115
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C ARRAY FOR CALCULATING NUMEROUS PLASMA PARAMETERS. BOLT? 1I V.
C BOLT? *17
C 9~ I) a SCRATCH VECTOR, DIMENSIONED B(MAX) IN THE CALLING BOLT? 11~
C PROGRAM, USED FOR THE RIGHT HAND SIDE IN THE BOLT? 119
C ITERATIVE SOLUTION OF THE BOLTZMANN EQUATION. BOLT? 120
C BOLT? 12)
C (PS a NA*IMUM CHANGE BETWEEN SUCCESSIVE ITERATIONS FOR BOLT? 122
C DEFINITION OF CONVERGENCE FOR THE ELECTRON ENERGY BOLT? 123
c D IS TR IBUTION FUNCTION. CONVERGENCE IS DECLARED IF BOLT? 124
C BOLTZ 125
C MA X (I)(F(I(N)—F (I(N 1)1/F(I.N 1) 4 EPS BOLT? 126
c BOLT? 127
C ITMAX a MAXIMUM NUMBER OF ITERATIONS ALLOWED TO SOLVE THE BOLT? 128
C BOLTZMANN EQUATION. (IF ITMAX ‘. PROGRAM SETS BOLTZ 120
C CONVRGE • TRUE, AN~ IMMEDIATELY TRANSFERS CONTROL BOLT? 130
C TO CALCULATION OF PLASMA PARAMETERS FOR THE INPUT BOLTZ 131
C DISTRIBUTION FUNCTION F. BOLT? 132
C BOLT? 133
C TM A X • MAXIMUM CP TIME ALLOWED FOR ATTAINMENT OF CONVER BOLT? 134
C GENCE OF THE ELECTRON ENERGY DISTRIBUTION FUNCTION BOLT? 135
C BOLT? 136
C OUTII) LOGICAL VECTOR OF OUTPUT REQUESTS (I a 1.2,...5)1 BOLT? 137
C BOLT? 138
C 1) TABLE OF PLASMA PARAMETERS BOLT? 139
C 2) TABLE OF ELECTRON ENERGY DISTRIBUTION BOLT? 140
C 3) LOGPLOT OF ENERGY DISTRIBUTION F(U) BOLT? 141
C 4) LOGPLOT OF RELATIVE FUNCTION F(U)/F8 (U,TE) BOLT? 142
C (FB(U,TE) a BOLTZMANN DISTRIBUTION AT TE.) BOLT? 143
C 5) TABLE OF EXCITATION RATES AND ELECTRICAL BOLT? 144
C POWER TRANSFER FOR ALL El-) PROCESSES. BOLT? 145
C BOLT? 146
C KAPTION (4) = VECTOR CONTAINING A 40 BCD CHARACTER TITLE BOLT? 1~ 7
C BOLT? 14$
c — BOLT? 149
C BOLT? 150
C OUTPUT PARAMETERS -- BOLTZ 151
C BOLT? *52
C VSIG (K,J) * FORWARD (K a 1) AND REVERSE (K a 2) ELECTRON EX BOLT? 153
C CITATION RATES (CN3/SEC) FOR THE JTH INELASTIC BOLT? 154
C COLLISION PROCESS, BOLT? 155
C BOLT? 156
C VSIG(1.J) • V(U)Q (U. J)’ BOLT? 157
C VS(G(2,JI • ~V (UtQ(U, J)) BOLT? 158
C - BOLT? ISO
C WHERE O (U,—J) IS THE CROSS SECTION FOR THE REVERSE BOLT? 160
C PROCESS. BOLT? 16*
C BOLT? 162
C POWEP (J) • NET POWER (ACCOUNTING FOR FORWARD AND REVERSE CDL— BOLT? 163
C LISION PROCESSES) PARTITIONED INTO THE JTH INELAS— BOLTZ 164
C TIC PROCESS. (WATT/ELECTRON ) BOLT? 165
C BOLT? 166
C VO a ELECTRON DRIFT VELOCITY (04/5). BOLT? 161
C BOLT? 166
C NU • ELECTRON NOBILITY (CN2/V/SEC). BOLT? 169

• C BOLT? 170
C 0 = ELECTRON DIFFUSION COEFFICIENT (CM?/SEC). BOLT? 171
C BOLT? 172
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C (K • CHARACTERISTIC ELECTRON ENERGY a 0/MU 1EV). BOLT? 173
C BOLT? 174
C UBAR • AVERAGE ELECTRON ENERGY (EV . BOLT? 175
C BOLTZ *76
C 1E = EFFECTIVE ELECTRON TEMPERATURE (0(6 K). DEFINED BY BOLT? 177
C (3/2)KTE • UBAR BOLT? 178
C BOLT? 179
C DISCH a E N E MU EVCN~’2, TOTAL ELECTRICAL DISCHARGE POWER BOLT? 180
C DENSITY (W/CN3). BOLT? 181
C BOLT? 182
C DEPOSIT • POWER DENSITY FROM EXTERNAL DEPOSITION (INTO ELEC— BOLT? 183
C TRON KINETIC ENERGY ) (W/CM3). BOLTZ 184
C BOLT? 185
C PCOLL a ELECTRICAL POWER DENSITY INTO INELASTIC COLLISIONS BOLTZ 186
C (W/CM3). BOLTZ 187
C BOLT? 18$
C ELASTIC • ELECTRICAL POWER DENSITY INTO ELASTIC HEATING OF BOLT? 189
C THE MOLECULAR GAS (W/CM3). BOLTZ 190
C BOLT? 191
C DEOT a UBAR DNE/DT • RATE OF CHANGE OF ENERGY DENSITY BOLT? *92
C STORED IN THE ELECTRON GAS (W/CM3). BOLT? 193
C BOLTZ 194
C NOTE* IF NE • 0. THE FIVE POWER DENSITIES (DISCH. DE— BOLT? 1Q5
C POSIT, PCOLL, ELASTIC. AND DEDT) ARE EVALUATED FOR BOLT? 196
C UNIT ELECTRON DENSITY (I.E. AS IF NE a 1.0 01—3). BOLT? 197
C AND THUS, THE EFFECTI VE UN ITS ARE W/ELECTRON. BOLT? 198
C BOLTZ 199
C ONEDT a O/DT(NE), RATE OF CHANGE OF SECONDARY ELECTRON BOLT? 200
C DEN SITY (CM 3/SEC) . BOLTZ 201
C BOLT? 202
C IONIZE • TOTAL IONIZATION FREQUENCY (SEC—I). BOLT? 203
C BOLT? 204
C ATTACH a TOTAL FREQUENCY FOR ATTACHMENT AND RECONBINAT ION. BOLT? 205
C BOLT? 206
C OLNEOT • (1/NE)’D/DT(NE), LOGARITHMIC DERIVATIVE OF NE. BOLT? 201
C BOLT? 206
C A~p5 a E•VO • ELECTRICAL CURRENT DENSITY PER UNIT ELEC- BOLT? 209
C TRON DENSITY IA CM). BOLTZ 210
C BOLT? 2)1
C ~ (I) 

a NORMALIZED ELECTRON ENERGY DISTRIBUTION FUNCTION BOLT? 2)2
C (UNITS OF EV *(—3/2). BOLT? 213
C BOLT? 214
C G(I) a F(I)/F(1) BOLT? 215
C BOLT? 216
C BU) a F(I)/FBOLTZ(TE,I) BOLT? 2 (7
C BOLT? 216
C CONVRGE • LOGICAL VARIABLE WHICH SPECIFIES SUCCESSFUL CON— BOLT? 219
C VERGENCE OF THE ELECTRON DISTRIBUTION FUNCTION BOLTZ 2 2 0
C CALCULATIONS. BOLT? 221
C BOLT? 222
C BOLT? 223
C BOLT? 24

DIMENSION XQ(MAX,1), QN (NA*.1), Xli ), ~ (i), 0(1). VS(G(2,1), BOLT? 275
0(1), MIII) , N2 (1). N(L(1). POWER(%). A (NAX.3), PROCESS(4,1). BOLT? 276

2 $ 1 )) ,  O U T I I ) ,  GASh ), FRACT (1), NAME (5), Fl(S). FORN(15). BOLT? 227
3 KAP1ION (41 , ‘4OUT(6)~ SUP, PCT(6) BOLT? 278

C BOLT? 229



‘1

REAL P4MOL’ MU. ME, KT, KB. NI, N?. KTE, NU, NE, LAMBDA, IONIZE. BOLT? 230

1 LOG, KVCMA TM BOLT? 231
LOGICAL CONVRGE, TEST, ERROR, OUT BOLT? 232
INTEGER DATE, SKIP, GAS BOLT? 233

C BOLT? 234
DATA E. P1. KB. ME / i.602E 12. 3.1415927, 1.38E—16, 9.31E—26 / BOLT? 235
DATA NNAX , MASK / 5. 777700000000000000008 / BOLT? 236
CALL SECOND (T0) BOLT? 237

C BOLT? 23$
C SORT SPECIES IN DESCENDING ORDER OF CONCENTRATION —— BOLT? 239

SUN a o. BOLT? 240
DO 37 N 1,MIX BOLT? 24)

37 SUN = SUN • FRACT (N) BOLT? 242
NAME (I) a NAM(12 )  a NAME43) a NAME (4) • NAME (S) • 1)4 BOLT? 243
NbAS • 0 BOLT? 244

3$ pMA~ • 0. BOLT? 245
o~ 2 N • %.NIX BOLT? 246

~~ 33 
K a 1,NGAS BOLT? 247

IF (GAS(N).E Q.NAM ((K?) GO TO 2 BOLT? 24$
33 CONTINUE BOLT? 24.9

IF (FRACT( P4),LE.FMAX) GO TO 2 BOLT? 250
FMAX • FRACT (N) BOLT? 251
NO • p4 BOLT? 252

2 CONTINUE BOLT? 253
IF (FMAX.LT .1.OE O4 SUM) GO TO 45 BOLT? 254
NGAS a NGAS.1 BOLT? 255
NAME (NGAS) • GASINO ) BOLT? 256
F1(NGAS) * FRACT (N0) BOLT? 257
IF (NGAS.EQ .NMAX ) GO TO 45 BOLT? 256
GO TO 38 BOLT? 259

45 pTO~ • NMOL.TNOL/0.965E 19 BOLT? 260
AtM • pTOT/760. BOLT? 261

~
O 36 N • t,NGAS BOLT? 262

36 P1(N) a FI(N)/SUM BOLTZ 263
C BOLT? 2114

FE a NE/NNOL BOLT? 265
ESLI a 300. E BOLT? 2116

a ESU ESU BOLT? 267

i~ (TE.
Lt.0.) TE a TMOL BOLT? 268

KTE a KB*TE BOLT? 269
UBAR • 1.S ITTE/E BOLT? 270

a KR TMOL/E BOLT? 271
COP4ST • (2.*PI/3.)NE ESQ O.OE 04 BOLT? 272
DX • X (2)—X (1 BOLT? 273

a SORT (2.E/NE) BOLT? 274
II • ME SH • 1 BOLT? 275
MPTS • NESH/2 BOLT? 276
EMA X a X(M) BOLT? 277
CO = E.1.OE—07 BOLT? 278

~F (NE.NE.0.) CO a NE•C0 BOLT? 279
KAPT • 1OPIWATT/ELECT BOLT? 280
IF (NE.NE.0.) KAPT • )OHWATT/CM3 BOLT? 281
EN • EVCN/NMOL BOLT? 282
ESQ3 • (VCM.EVCM,3. BOLT? 283
EP • EVCM/PTOT BOLT? 284
KVCNAT M a .760.EP BOLTZ 285
IONIZE a ATTACH • 0. BOLT? 286
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OLNEOT • 0. BOLT? 287
IF (NE ,NE.0. DLNEDT • DNEDT/NE BOLT? 288
C a 0. BOLT? 289
IF (NE NE.O.) C • 1./NE BOLT? 290
58 a C•S8EAM BOLT? 291

a C.SOURCE BOLT? 292
SEAT • SO • SB BOLT? 293
C ~ SB/EM BOLT? 294
TIST • S8.NE.0. BOLTZ 295
CONVRGE • .TRUE . BOLT? 296
DO 31 J • 1.NK BOLT? 297

31 TEST * TEST.OR.(NEL(J).Nt.0) BOLT? 298
TEST a TEST.AND.(DLNEDT.EQ.0.) BOLTZ 299
ELECT • 0. BOLT? 300
ITER • 0 BOLT? 301
TINE a 0. BOLT? 302

C IN I T I A L  (COARSE ) SOLUTION CONVERGENCE PARAM ETER BOLT? 303
EPSILON • 0.01 BOLT? 304

C BOLT? 305
C NORMALIZE THE INPUT DISTRIBUTION FUNCTION —— BOLT? 306

DO 13 I • ~.M BOLT? 307
13 8(1) a SQRT (x(I))’FII) BOLT? 308 -

CALL SIMPSON (9. M~SH/~ , DX. FNORM) BOLT? 309
DO 14 I • 1,14 BOLT? 310
A (I,i) • *(I)eShI) BOLT? 311
G (I a F(I) BOLT? 312

14 Fl!) a F(I)/FPIORK BOLT? 313
C BOLT? 314

CALL S(MPSON (A.  ME SH/2 , DX ’ UPLUS) BOLT? 315
DEPOSIT • CO SB’UPLUS BOLT? 316

C BOLT? 317
C IF ITMAX ~ 0. THE PROGRAM AUTOMATICALLY SUPPRESSES THE BOLTZMANN 

BOLT? 318
C SOLUTION, AND TRANSFERS DIRECTLY TO CALCULATION OF PLASMA PARA— BOLT? 3*9

— C METERS AND EXCITATION RATES BASED UPON THE INPUT CUNCTION F(I). BOLTZ 320
C BOLT? 321

IF (ITNAX.LE.0) GO TO 65 BOLT? 322
C BOLT? 323
C GO TO CALCULATE INITIAL APPROXIMATION TO D/OT (LN NE) -— 8OLTZ 324

• IF (TEST) GO TO 65 BOLT? 325
C BOLT? 3.6
c BOLT? 327
C BOLT? 328
C THE BOLTZMANN EQUATION IS REDUCED TO A FINITE DIFFERENCE SYSTEM BOLT? 329
C DEFINED OVER AN ENERGY GRID SUBDIVIDED INTO •MESH~ INTERVALS. IT BOLT? 330
C BECOMES A MATRIX EQUATION AF a e(Fi. THE MATRIX A. WHICH (5 TRI— BOLT? 331

j  
C DIAGONAL . INCLUDES ALL OF THE TERMS FROM THE LHS OF THE BOLTZMANPI BOLT? 332
C EQUATION. A5 WELL AS TII~ DIAGONAL ELEMENTS OF TIlE RHS INELASTIC BOLT? 333
C COLLISION AND ELECTRON—ELECTRON SCATTERING T(RMS. AFTER REDUCTION BOLT? 334
C OF THE ELECTRON—ELECTRON TE#IMS TO FINITE DIFFERENCES. ONLY TRI- BOLT? 335
C DIAGONAL TERMS RESULT. WITH COEFFICIENTS WHICH ARE EVALUATED USING BOLT? 336
C THE PR(VIOU S DISTRIBUT ION F UNCTION. THE VECTOR 8(F) IS A LINEAR BOLT? 337
C FUNCTION OF F. COMPOSED OF THE OFF—DIAGONAL ELEMENTS OF THE IN— BOLT? 336
C ELASTIC SCATTERING TERM, ALSO EVALUATED USING TH( PREVIOUS DISTRI BOLT? 339
C BUTION FUNCTION. BOLT? 340
C BOLT? 341
C THE HOLTV4ANN EQUATION IS WRITTEN BOLT? 3~?
C BOLT? 343

70

_ _ _ _ _ _ _ _  ~~~~~~~~~~~~ T~~~~ 
- _ _



J r  

—

C 1/ soRTl2E/N •NE~~~ SQRTW)FIU ONE/DT • D J F ( U ) / O U  • DJEL(U)/DU BOLT? 344
C • DJEE(U)/DU — S8EAN’S U)l a ((NU(ION ) • SOURCE/NE) DELTA (U) BOLT? 345
C • SUMKfU F(U)•NK~QK(U)fl, BOLT? 346
C BOLT? 347
C WHERE BOLT? 348
C BOLT? 349
C JIF) a -(1/3)NE~5QRT(2E/M)’E5Q’U OF/DU /N  QM (U)~ BOLT? 350
C J(EL) • - NE SQRT (2E/M) U50 (214E/N)NOM(U), tF • (KT/E)OF /DU) BOLT? 3~ 1
C J(E() - (2P1/3).0 4/E..2*LN(LAMBDAF’NE.NE SQRT(2E/M) BOLT? 352
C (PINT(U).OF/OU • QINT (UJ•F ftJJ 1 BOLTZ 3S3
C BOLT? 354
C WHERE BOLT? 355
C BOLT? 356
C PINT(U) • 2’INT(DU~U~~ 1.5*F(U ) • 2~Ue•I.5’INTtDU.F(UU BOLT? 357
C QINT (U) a 3•INT(OU*SQRT(U ’r(U)J BOLT? 358
C DEBYE a SORT IKTE/(4.PI.NE.NE)) BOLT? 359
C LAMBDA a DEBYE/RMIN BOLT? 360
C RMIN a ESU.2/(E•UBAR) BOLT? 361
C BOLT? 362
C DEFINE QUANTITIES RELATED TO THE DRIVING FIELD AND ELASTIC COt_il- BOLTZ 363
C SIONS — — BOLT? 364
C BOLT? 365
C p(U • ((..2,3)’U/(N QMOM(U)> • 4KT/E) U*•2 ((2ME/M)N QMOMIU~~ BOLT? 366
C Q(U) a U”? (IME/M)N QMOM (U~~ BOLT? -367
C BOLT? 368
C PU•.5) • (E”2/3)’QM(I,1) • (KT/E)’QM(I,2) BOLTZ 369
C Q(I. .5 * QM (I.2 BOLT? 370
C BOLTZ 371
C DEF INE TERMS RELATED TO ELECTRON—ELECTRON SCATTERING -— BOLT? 372
C BOLT? 373
C ALPHA (iJ) a I2PI/3)NE(Q”4/E•.2)L0G(LANBDA). BOLT? 374
C (PINT(U)/DU • OINT (U)/21 SOLTZ 375
C BETA(U) a (2P1/3)NE(0 4/E’.2)LOG(LAMBDA) BOLTZ 376
C (PINT (U)/DU — QINT (U)/21 BOLT? 377
C BOLT? 378
C AII,1) • PII— .5)/DU — O (I— .S)/2 • BETA(I— .5) BOLTZ 379
C All,?) a — (PhI’.S) • P (I— .5)1,00 • (Q(I•.5) — Q(I— .5))/2 BOLT? 380
C —DU’SUMK(NK U 0KW) • NK’(U • 011)0KW • UK)1 BOLTZ 381
C - ALPHA (I-.5) BETA (I..5) — DU.SORTIU M/2E)DNEOT/NE BOLT? 382
C — ALPHAII—.5) — BETA (I’.S BOLT? 383
C A (I.3) a P(I..5)/DU ‘ O (I .S)/2 • ALPHA (I..S) BOLT? 384
C BOLT? 385
C 8(1) a -DU’SUMK(NK(U.UK)QKIU•UK)7(U•UK) •NK’UOK(U)F(U—UK)I BOLT? 386
C - SQRTIM/2EUOU’S(U)/N( • NU (ION)DELTA(U)1 BOLT? 387
C BOLT? 388
C THE REDUCTION OF THE BQLTZMANN EQUATION TO A TRIDIAGOPIAL FINITE BOLT? 389
C DIFFERENCE SYSTEM OF EQUATIONS —— BOLT? 390
C BOLT? 39)
C A (I.i)’FU—l) • A (I.2)’c(I • A (I’3)’F(I’i) a 9(E) BOLT? 392
C BOLT? 393
C I a 2.3.....M . THE SET IS COMPLETED BY THE CONDITION THAT Fill BOLT? 394
C CAN BE APPROXIMATED AS (E.G.) F(1) • F(2). BOLT? 395
C BOLT? 396
C IN GENERAL, DIRECT INV(RSION OF THE LINEAR SYSTEM IS NOT PRACTICAL BOLT? 307
C EZJHER FROM THE STANDPOINT or CORE STORAGE OR MATRIX INVERS ION. BOLT? 308
C INSTEAD. ADVANTAGE IS TAKEN OF THE FACT THAT A IS SPARSE 1I.E. ALL BOLT? 399
C ELEMENTS EXCEPT FOR THREE DIAGONALS AtIE ZERO), AND SOLUTION IS BOLT? 400
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C ATTEMPTED BY AN ITERATIVE APPROACH: AIF (N) ’F(Nel • BIF(N)1. BOLT? 401
C BOLTZ 402
C BOLT? 403
C BOLT? 404

40 TRANS a DLNEDT/EN BOL TZ 405

C THE FIRST EQUATION IS F(1) — F 2  • 0  BOLT? 406) All,!) a 0. BOLIZ 407
A (1,2) a 1.0 BOLT? 408
A l l ,3 )  • — 1.0 BOLT? 409

a QM( 1,2 )/ 2 .  BOLT? 410
p1 • ( icT ’QM (l .Z )  • ES03’QM(l.lIl,Ox BOLT? 411
DO I I • 2.N BOLT? 6)2
Q2 a OM(I,2)/2. BOLTZ 413
p2 • (K T ’QM II ,2 ) • E S03 ’OM (I . I ) )/ DX BOLT? 4)4
DIA G a O~ BOLT Z 615

DO 4 J • i.NK BOLT? 4% 6
DIA G • DIAG • )I1(J)’XO(I.J) BOLT? 4)7
jU a Uj • U(J)/DX BOLT? 416
IJ • I.JU BOLT? 6)9
IF IIJ.GT.N) GO TO 4 BOLT? 620
IF (IJ.LT.1) GO TO 4 BOLT? 42)
DIAG * DIAG • N2(J)’XQ(IJ,J) BOLT? 6 .2

4 CONTINUE BOLT? 423
ROOT • SORT (XII)) BOLT? 4.6
A (I,1) a P1 — 01 BOLT? 425
A (I,2) a — P2 — P1 • 02 — 01 — (01*6 • ROOT .TRAN SI ’DX BOLT ? 426

A (I.3) • P2 • 02 BOLT? 427
p1 a P2 BOLT? 4.8

I Qi a 02 BOLT? 429
C BOLT? 630

(F (NE,EO.O.) GO To 10 BOLT? 431
C INTEGR AL OF Flu) (FOR E—E SCATTERING) -- BOLT? 632

CALL SI MP SON (F .  ME SH#’Z, 1.. FINT) BOLT? 633
c BOLT? 434
C BOLT? 435
C BOLTZ 436
C CALCULATE THE RHS VECTOR B, WHICH CONTAINS ALL OF THE OFF—DIAGONAL BOLT? 437
C pAR~p s  OF THE INELASTIC COLLISION TERMS, DEFINED IN TERMS OF THE BOLT? 43$
C PRESENT DISTRIBUTION VECTOR F(N): BOLT? 639
C BOLT? 440

10 IF IITER.EQ.ITNAX) GO TO 98 BOLT? 441
CALL SECOND (TINE ) BOLT? 442
TIME • TIME—TO BOLT? 463
IF (TI ME.GT.TP4AX ) GO TO 98 BOLT? 444
I T E R a I TER • l  BOLT? 44.5
8(1, • 0. BOLT? 44.6

~O S I 2.14 BOLT? 447
OFF • 0. BOLT? 448
DO 8 J • 1.NK BOLT? 449

a 0 ( J) / U K  BOLT? 650
IF (NEL (J).LT .O) GO TO 8 BOLT? 651

C BOLT? 452
C COLLISIONS (OF THE FIRST KIND) IN WHICH ELECTRONS ARE BOLT? 453
C SCATTERED INTO ENERGY XII), LOSING ENERGY 0(J) -- BOLT? 4S6

Li a I’Ju BOLT? 455
IF (IJ.GT,M) GO TO 6 BOLT? 456
IF (IJ.LT.l) GO TO 6 BOLT? 457
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OFF ~ OFF • XQ (Ij,J1’FlIj)’Nl(J) 
BOLT? 456

C BOLT? 459
6 IF (NEL IJ).GT.0) GO TO 8 BOLT? 460

C BOLT? 461
C COLLISIONS (OF THE SECOND KIND) IN WHICH ELECTRONS ARE BOLT? 462
C SCATTERED INTO ENERGY X(I), GAINING ENERGY U(J) -— BOLT? 443

)j • 1-JU BOLT? 466

4. IF (IJ .LT.1) GO TO 8 8OLT? 865
IF (IJ .GT.M) GO TO 8 BOLT? 466
OFF • OFF • KQII.j)’F(Ij)’N2(J) BOLT? 467

C BOLT? 466
8 CONTINUE BOLT? 469
5 OIl ) a — (Ca S Io  • OFF)’DX BOLTZ 470

C BOLT? 471
C PUT THE DELTA-FUNCTION SINGULARITY ARISING FROM SECONDARY IONI?A— BOLT? 472
C TION AND EXTERNAL CREATION OF ELECTRONS AT ZERO ENERGY AT U a DX BOLT? 473
C (I.E.. AT I • 2) — — BOLT? 476

0(2) ~~ 0(2) — ( IO N I ZE • SO)/EM BOLT? 675
c BOLT? 476
C BOLT? 477
C BOLT? 478
C SOLVE THE LINEAR EQUAT ION : A ( F ( N ) ) ’F I N . l I  a B(F(N)) —— BOLT? 479
C BOLT? 480
C THIS LOOP FOR SOLVING A ’F (N • l)  a B WILL ULTIMATELY PLACE THE SOLU— BOLT? 481
C TION F(N.1) INTO THE VECTOR G, AND DOES NOT DESTROY THE MATRIX A BOLT? 482
C CONSTRUCTED ABOVE. THE SOLUTION WORKS DOWNWARD (ANNIHILATING THE BOLT? 483
C LOwER DIAGONAL) BY MEANS OF ELEMENTARY ROW OPERATIONS, FOLLOWED BOLT? 486
C WITH BACK SUBSTITUTION UPWARDS. BOLT? 485
C BOLT? 486
C IN THE DOWNWARD ANNIHILATION OF THE LOWER DIAGONAL, THE VECTOR BOLT? 487
C 6(1) IS TEMPORARILY USED To STORE THE COEFFICIENTS OF F(1•I) —— BOLTZ 488
C BOLT? 489

6( 1)  a A ( l , 3 ) , A l 1 ,2 )  BOLT? 490
9(1) a B(l)/A(1,2) BOLT? 491
FR • -F(1)/2. BOLT? 692
F? = F3 a 0, BOLT? 493
ELECT a PNEW = 0. BOLT? 496
A2 a B2 O. BOLT? 495
*HALF a DX/2. BOLTZ 496
IF (NE.EQ.O.) GO To 35 BOLT? 497

C DEBYE LENGTH FOR PLASMA -- BOLTZ 69$
DEBYE SQRT(KTE/ (6.’PI’NE.ESQ~~ BOLT? 499

C CLASSICAL DISTANCE OF CLOSEST APPROACH —— BOLT? 500
R M I N  • 300. .ESU/UBAR BOLT? 501
LAMBDA • DEBYE/RMIN BOLT? 50?
LOG • ALOG (LAMBDA) BOLT? 503

35 DO 26 1 • l~ M BOLT? 504
AI a A2 $OLTZ 505
B! • 82 BOLT? 506
1F (NE .EQ.O.) GO TO 20 BOLTZ So?
XROOT a SUHT(*(I)) BOLT? 508
*32 a X (I)’XROOT BOLT? 509
~~~t a Fl • F I  BOLT? 510
F2 • F? • *RO OT ’r ( I )  - BOLT? Sit
F3 • F3 • A32’F(I) BOLT? 512
*32 • *HALF.’l.S BOLT? 513
*H*LF • KHAJ • o* BOLT? 5)4
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C PU P I N T I U ) /D U , ANt) 00 a QINT(U)/2. BOLTZ 5~S
p0 • F) • X32.(FINT F)) BOLTZ 5)6

- PU •PU .PU BOLT? 5)?
a l.S’FZ’Dx BOLT? 518

A? a CONST’(PU • QU)’LOG BOLTZ 519
— B? a COP4ST (PU — OU)’LOG BOLT? 520

OF • FAVG2 a o. BOLT? 521
1F (I.LT.M) DF • F(I.1 — F(I) BOLT? 522
(F ((.LT.M) FAVG2 • F(I.1) • Fl!) BOLT? 523
POLD a PNEW BOLT? 524
PNEW a (PU’DF • QU’FAVG2)’LOG BOLT? 525
ELECT a ELECT • O.S’(POLO • PNEW) BOLT? 526

20 ~F (I.EQ.1) GO TO 26 BOLT? 52?
9( 1)  • BIll — (A(I.l) • B1)’B (I—L ) BOLT? 528
G (I) a All.)) • A? BOLT? 529
O a (A(I,2) — Al — 82) — (A (I.1) • Bl)’G (I—l) BOLT? 530
elI) a 8(1)/0 BOLT? 531
Gil ) • G(I)/O BOLT? 532

26 CONTINUE BOLT? 533
C BOLT? 534
C UPWARD BACK SUBSTITUT ION, WITH NEW SOLUTION INTO G —— BOLT? 535 -

C BOLT? 536
G114) a 8(M ) BOLT? 537
00 3 J a 1.MESH BOLT? 538
i M—J BOLT? 539

3 GIl) • 8( I )  — G(()’G(t.L) BOLT? 5~OC BOLT? 541
c BOLT? 542
C BOLT? 543
C REP4ORMALIZE TIlE NEW DISTRIBUTION FUNCTION. AND TEST FOR BOLT? 544
C CONVERGENCE —— BOLTZ 545
C BOLT? 546

DO 25 I * 1,N BOLT? 547
25 BIl) • SQRTIX(I))*G(I) BOLT? 548

C BOLT? 549
CALL SIMPSON (8. MESH/2. DX. FNORH) BOLT? 550
CALL SIMPSON (6. MESH/2, 1.0. GENT) BOLTZ 551
FINT • GINT/FNORM BOLT? 552

C BOLT? 553
DELTA a 0. BOLT? 554
ERROR a .FALSE. BOLT? 555
CONVRGE a .TR IJE. BOLT? 556
00 11 1 • 1,14 BOLT? 557
FOLD * Fl!) BOLT? - 558
Fl )) a G(I)/FPIORN BOLT? 559
FNEW * Fl!) BOLT? 5e,O
B1I) • 8(I)’X()) BOLT? 561

~l • AAS (FOLD) BOLT? 562
F2 • ABS (FNEW BOLT? 563
F$AX • Fl BOLT? 564
IF (F2.GT.F1) FNAX • F2 BOLTZ 5i~5
ERROR • ERROR .OR .(FNEW .LT.0.) BOLT? 566
ETA • 0. BOLT? 567
~F ((FI4AX .AND.MASK).NE,O) ETA a ABS WNEW—FOLO)/FMAX BOLTZ 568
IF (ETA.GT.OELTA) DELTA • ETA BOLT? 569
TEST • ETA .LE.EPSILON BOLT? 570

Ii CONVRG • CONVRGE.ANO .TEST BOLT? 57)

I
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CUNVRGE • CONvRGE.AND. (.NOT.ERROR) BOLT? 572
CALL SIMPSON (B. MESH/2, DX ’ UBAR ) BOLT? 573
UBAR a UBAR/FNORN BOLT? 574
KTE • (2./3.).E’tJBAR BOLT? 575
TE a KTE/K8 BOLT? 576

~F (.P40T.CONVRGE) GO TO 10 BOLT? 577
C BOLT? 578
C BOLT? 579
C BOLT? 580
C CALCULATE THE FORWARD AND REVERSE COLLISION RATES VSIG (1.J) AND BOLT? 581
C VSIG(2,J) (CN3/SEC AND NET POWER BALANCE POWER (J) (WATT/ELECTRON) BOLT? 582
C FOR EACH OF TIlE INELASTIC PROCESSES J — — BOLT? 583
C BOLT ? 584

65 DI.NEDTO • DLNEDT BOLT? s~s
pCOLL a 0. BOLT? 586

C IONIZE AND ATTACH ARE THE IONIZATION AND ATTACHMENT FREQUENCIES—— BOLTZ 587
IONIZE • ATTACH a 0. BOLT? 588
DO 16 J a 1 ,NK BOLT? 589
FORWARD a REVERSE a 0. BOLT? 590

a IJj • U(J)/DX BOLT? 591
DO 15 I a i,ii BOLT? 592
A (I,1) a F(I).XO (I,J) BOLT? 593
A ( I ,2)  • 0. BOLT? 594
I~ 

a I.JU BOLT? 595
I~~ (IJ .L T .l ) GO TO 15 BOLT? 596

I F (Ij . GT. M) GO TO 15 BOLT? 597
A l l , ? )  • F(I).xQ(IJ,J) BOLT? 598

15 A ( l ,3) a X ( I ) ’ A ( I . l )  BOLT? 599
C BOLT? 600

CALL SIMPSON (Al1.l). MPTS. DX, VSIG (l.J)) BOLT? 601
CALL SIMPSON IA(1.2). MPTS, OX. VSIG(2,J)) BOLTZ 602

c BOLT? 603
C N O TE :  EM SQRII2II.602E 12)/9.31E—28) a S.866E 07 EV”(1/2)CM,S. BOLT? 604
C UNITS OF F(U UOIU)DU ARE EV”(l/2)CM2’ SO RESULT FOR VSIG> WILL BOLT? 605
C BE IN UNITS OF CM3/SEC. BOLT? 606
C BOLT? 60?

VSIG (I’J) • EM’VSIG (l,J) BOLT? 608
VSIG (2’J) a EN VSIG (2.J) BOLTZ 609

C BOLT? 610
~F (NEL(J).LT.0) GO TO 24 BOLTZ 6)1

FORWARD • U(J) VSIG (1.J) BOLT? 612
REVERS E = U(J) VSIG(2.J) BOLTZ 6)3
GO yO 2? BOLTZ 6)4

C BOLT? 615
24 CALL SIMPSON (All,)). NPTS, DX, FORWARD) BOLT? 616

FORWARU = EN ’FORWARD BOLT? 6 )7
C BOLT? 6)6

2? pOWER (J) • CO’(Nl(J) FO RWARD - N2 (J) REVERSE ) BOLT? 6)9
C BOLT? 6.0

FREQ • N1(J)’VSIG (l,J) BOLT? 621
IF (NELIJ).EQ..1) IONIZE • IONIZE • FR(Q BOLT? 622

5- IF (NEL(J).EQ. 1) ATTACH • ATTACH • FREQ BOLT? 623
C BOLT? 624

16 PCOLL a PCOLL • POW ER(J) BOLT? 625
L OLNEDT • SEXY • IONIZE - ATTACH BOLT? 626

~F (ITMAX.LE.0) GO TO 60 8OLT? 6/7
C BOLT? 628
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C D/DT NE IS DETERMINED SELF—CONSISTENTLY BY AN ITERATIVE LOOP. IF BOLT? 629
C THE CHANGE (N THE (LOGARITHMIC) DERIVATIVE OF NE BECOMES S 2 5, NO BOLT? 630
C FURTHER ITERATION ~S REQUIRED  BOLT? 631
C BOLT? 632

IF’ (ABSIOLNEDT—DLNEDTO),GT .ABS(DLNEDT),50.) GO TO 40 BOLTZ 633
C BOLT? 634

IF (EPS.GE..EPSILON) GO TO 60 BOLT? 635
C FIN E TUNING OF CALCULATION BOLT? 636

EPSILON • (PS BOLTZ 637
GO TO 40 90112 638

C BOLTZ 639
C DETERMINE CP TIME REQUIRED FOR OBTAINiNG FlU) —- BOLTZ 640

60 CALL SECOND (TINE) BOLTZ 641
t TiNE T1ME TO BOLTZ 642

C BOLT? 643
C BOLT? 644
C BOLT? 64S

X UA R a —0*/2. BOLT? 646
00 9 1 = 1.14 BOLT? 647

a FlI)/F(i) BOLT? 648
B (1) a B (I)~~X (I) BOLTZ 649
CALL INTERP ( 1. X BA R ,  QMAVG . X , Q N ( i , 1 ) .  1. 14) BOLT? 650

- 1 *11,1) a FII).x (I).XII)/QMAVO BOLT? 651
IF (F(f).GT ,1.E 20*F(1)) NP • BOLT? GS2

9 XBAR a XBAR • ox BOLTZ 653
c BOLTZ 654
C F 11*5 BEEN NORNALIZED TO INTIOUeSQRT (U) F(U)J = I’ AND GIl ) • BOLT? 655
C r (1 /F11). BOLT? 656
C BOLTZ 657
C ELASTIC COLLISION FREQUENCY MU: BOLT? 658
C BOLT? 659

CALL S(MPSON (A. MpTS, Dx. NO) BOLTZ 660
Mu a Et4•Nu BOLT? 661

C BOLT? 662
C CALCULATE AVERAGE ENERGY AND EFFECTIVE TEMPERATURE  BOLT? 663
v BOLTZ 664

IF (IT(R.GT.O) GO TO 75 BOLt? 665
CALL SIMPSON (Ø~ N~SH/~ , DX. URAR) BOLT? 666
UBAR a UBAR/FNORM BOLT? 66?• 
KTE • (2./3.).E.UBAR BOLT? 668
TE a KTE/KB BOLT? 669

C BOLT? 670
C BOLT? 671
C BOLT? 672
C CALCUL ATE DIFFUSION COEFFICIENT 0. MOBILITY MU. CHARACTERISTIC BOLT? 673
C ENERGY ElI = 0/MU, DRIFT VELOCITY V~ a $U~EvCM, AND THE FORWARD AND BOLT? 674
C REVERSE ELASTIC POwER TRANSFER  BOLT? 675
C BOLT? 676

75 Fl • F(1) BOLT? 67?
DO 12 ( ~ 1,MESH BOLT? 618

• F! BOLT ? 679
F) • F(I.R) BOLT? 680
FAYG • (FO • Fl)/2. BOLT? 681
OF • F~ —F0 BOLT? 682
A l 1 , l )  • QH(I,))~~FAVG BOLT? 683
At!.?) • QM(I,1)’DF BOLT? 684
AU,)) a JM (I,2)*FAVG BOLT? 685

76
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1. BU) = QM (I,2).DF BOLT? 686

• A ( M ,% )  = Q1404,1 ’Fl BOLT? 687
A I M .2) a UM (N,))*DF BOLTZ 688
Al$.)) = QM (N,2)~~F1 

BOLT? 689

BIN ) a QM (H . 2 ) e D F  BOLT? 690
C BOLT? 691

C  BOLT? 69?
C BOLT? 693 -

C D~~~FUSIoN COEFFICIENT 0 (CN2/SEC) -- BOLTZ 694 -

C BOLT? 695
CALL SIMPSON 1*11.1). MPTS, ox. o BOLTZ 696

= EN.D~~. BOLTZ 69?
C BOLT? 698 

-

C NOBILITY MU (CN2/VOLT/SEC)  BOLT? 699

C BOLT? 100
CALL S)NPSON (All.?). NPTS. 1.0. MU) BOLT? 701

C INTEGRATION—BY—PARTS CORRECTION T(RN  BOLT? 702

Mu a NU — ENAX A ( N , 2 ) / D X  BOLT? 703 -

NO a — EM~MU/3. 
BOLT? 704

C BOLT? 7fl5
(K = 0/MU 80LTz 706

- VD a MU EVCM BOLTZ 707 -

ATMP S a E~ l.OE—O7~VO BOLTZ 708
COND a E’1.0(—07.MU BOLTZ 709

• RHo a 1./COND BOLT? 710

CONDUCT * NEaCOND BOLT? 711
DNEDT * NE DLIIEDT BOLTZ 7)2

C BOLT? 713
C  BOLT? 714

C BOLT? 715
C FORWARD 1PF AND R(V(RS( (PR) ELASTIC POWER  BOLT? 716
C BOLTZ 717

CALL SIMPSON (All. )). NPTS. OX, pF) BOLT? 718
PF • C0.EM’PF BOLT? 719

c BOLT? 720
CALL SIMPSON (8. HPTS, 1.0, PR) BOLT? 721

PQ’\.~ C0•~ M•KT •PR BOLT? 722
C BOLT? 723

ELASTIC • PF • PR BOLT? 724
C BOLT? 725
C ELECTRIC DISCHAR GE POWER DEN SITY . BOLT? 726

DISCH * C0’MU.(VCM•EVCN BOLT? 727

C BOLT? 728

C RAI( OF CHANGE OF STORED ELECTRON KINETIC ENERGY  BOLT? 729
0EDT • C0 UBAR~ DLNEDT BOLT? 730

C BOLT? 731
PTOTAL ‘ OISCH • DEPOSIT BOLT? 732
pWR • pCOLL • ELASTIC • DEOT BOLT? 733

C ELECTRON—RLECTRON SCATTERING POWER DISCREPANCY  BOLT? 734

ELECT • CO EM*CONST DX’(LECT BOLT? 735
C • BOLT? 736

~F (PTOTAL.E Q.O.) GO TO 53 BOLT? 737
p • PToi~~~,~o~. BOLT? 738
PC T (I) a ELASTIC/P BOLT? 739
PCT (2 )  • PCOLL/P BOLT? 740

PcTI3) • DEDT/P BOLT? 74)
• PCT (~~ • ELECT/P 

BOLT? 7’?
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PCTI5) = D(5CH~P BOLT? 743
PCTIb) • DEPOSIT/P BOLT? 744
PERCENT • PCT (1) • PCT(2 • PCT (3) • PCT(4) BOLT? 745
PRAL = PERCENT — 100. BOLT? 746
GO TO 54 BOLl? 74?

C BOLTZ 748
53 PMAX • AMAX1 (ABS (ELASTIC ). ABS(PCOLL). ABS (DEDT)) BOLT? 749

p a ELASTIC • ELECT • PCOLL • DEOT BOLTZ 750
PRAL = 100.*P/PNAX BOLT? 751

BOLT? 75?
54 FB 2./(KTE/~~ es1.5/S0RT(Pi BOLT? 753

= (XPI—E’DX/KTE) BOLT? 754
00 19 1 = I.M BOLT? 755
Bit ) a FIll/F’S 8OLTZ 756

19 F’B = F’R E X  BOLT? 757
C BOLT? 758
C - BOL.TZ 759
C BOLT? 760
C TABLE OF PLASMA PARAMETERS IUBAR . TE. yD, D, ... ETc.! -— BOLTZ 761
C BOLT? 762

MGi = NGAS 1 BOLTZ 763
IF l.NOT.OUT (1)) GO TO 21 BOLT? 764
NX • 68 6 NGA5 BOLTZ 765
ENCODE (150 .25o.FORM) MX. NGI, MGI BOLT? 766
WRITE (6.350) KAPTION BOLTZ 7~ 7
IF INGAS.EQ.1) WRITE (6,210) NAME (1) BOLT? 768
1F (NGAS.GT.i) WRITE (6,FORH) (NAME(I),I l,NGAS),IFI(I),I l,NGAS) BOLT? 769

C BOLT? 770
WRITE (6,100) EVCM , TMOL, NNOL, PTOT, ATM. (N. (P. KVCNATN , UBAR. BOLTZ 771

I TE. 0. MU, (K. VO. CONO, CONDUCT, RHO. AMPS, 0ISCH, IIAPT. BOLT? 772
2 DEPOSIT, KAPT. PTOTAL , KAPT, PCOLL. KAPT, ELASTIC, KAPT, OEDT, BOLT? 773
3 KAPT. Pwp, ) CAP T, MU, NE, FE, 50. SB, IONIZE ,  ATTAC H ,  DLNEDT . BOLT? 774
4 ONEOT BOLT? 775

C BOLT? 776
WRITE (6.380) MESH. (MA X, DX BOLTZ 777

C BOLT? 778
C — BOLT? 779
C BOLT? 780
C TABULAR OUTPUT OF ELECTRON ENERGY DISTRIBUT ION FUNCTION —— BOLTZ 781
C BOLT? 782

21 NA a 58 — 6•NGA5 BOLT? 783
ENCODE 1150,220.FORM) MX, MGI, MGi BOLT? 784
~F (.NOT.OUT (2)) GO TO 22 BOLT? 785
MOLT • (MESH—ll/100 • 1 BOLTZ 786
DO = NULT’OX BOLT? 787
WRITE (6.350) KAPT ION BOLT? 788
WRITE (6.200) DU. XIN), MESH, DX BOLTZ 789
WRITE (6,330) EN, EP, KVCMATN BOLT? 790
(F (FE.GT.~I.) WR ITE (6,320) FE. NE BOLTZ 791
JF’ (NG AS.EO.1) GO TO 17 BOLT? 792
WRITE ~6,FORN) (NAME (l). I • I,NGAS), lFI(I),I=I,NGAS), THOL BOLTZ 793
GO TO 7 BOLT? 794

17 WRITE (6,260 NAME (l). TNOL BOLT? 795
7 WRITE (6,290) BOLT? 796

WRITE (6,240) (XII). FII). I a 1,M ,MULT) BOLT?
WRITE (6,160) BOLTZ 798
1F (ITER.GT .0) WRITE (6,180) TIME’ ITER. DELTA. PSAL BOLT? 799

78
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WNITE (6,280) DATE BOLT? 800
C BOLTZ 801

22 ~F ( , P 4 0 T . O U T I 3 ) )  GO TO 23 BOLT? 802
C BOLT? 803
C — BOLT? 804
C BGLTZ 805

- 
C PLOT THE DISTRIBUTION FUNCTION F(U /FIO) —— BOLT? 806 -

C BOLT? 807
WRITE (6,110) F(1) BOLT? 808
WRiTE (6.330) EN. (P, KVCNATM BOLT? 809
IF (FE ,GT.O.) WRITE (6,320 ) FE, NE BOLT? 810
IF INGAS.EO .1) WRITE (6,260) NAMEI1), TNOL BOLT? 811
IF (NGAS.GT .l)  W R I T E  (6 ,FORM) (N A ) 4 ( ( I ) ,  I • i,NGAS), BOLT? 812

— 1 (FI (I),Ial,NGAS), TMOL BOLT? 813
C BOLT? 814

OF a 2. BOLT? 815 -

IF ( G( M P ) .GT . 1. E 10) OF a ). BOLT? 816
FO a %0. 0F BOLT? 8~7
CALL PXLOGY (MAX. MP, 1. G, F~ , OF. A. 0.. 0.. ,TRUE., .FALSE., BOLT? 818
1.TRU ., .TRUE., .TRUE.. TITLE, 1. 0) BOLT? 819
WRITE 16,150) DATE BOLT? 82o

C BOLT? 8 1
C — -- BOLT? 822
C BOLTZ 823

• C BOLTZMANN DISTRIBUTION FUNCTION WITH EFFECTIVE TEMPERATURE TE IS BOLT? 824
C G IV EN BY F B ( U . T E )  • 2 ( K T E / E ) • e (— 3 / 2 ) / S OR T ( P I ) .E X P (— E • t j , K T E ) ,  PLOT BOLT? 825
C F(IJ),FRIU,TE) —— BOLT? 826
C BOLT? 827

23 IF (.NOT.OUTI4)) GO TO 30 BOLT? 828
C BOLT? 829

WRITE (6.120) TE BOLT? 830
WAITE (6,330) (N. (P. KVCNATN BOLT? 831
IF (FE.GT.Q.) WRITE (6,320) FE, NE BOLT? $32
(F (NGAS.EO .i) WRITE (6,260) NAME (1), THOL BOLT? 833
IF (NGAS. GT .1) W R I T E  (6 . F ORN) (N A N ( l I ) ,  I a I.NGAS). BOLT? 834

• i ( F I l l ) .  I • I ,N G A S ) ,  TMOL BOLT? 835
C BOLT Z 836

CALL PXLOGY (MAX. NP, 1. B. 4.0, .5. X. 0.. 0.~ .TRU(., .FALSE.. BOLT? 837
i .Tpij~~ , .TRUE., .TRUE., TITLE, 1. 0) SOLTZ 838

C BOLT? 839
WRITE (6,150) DATE BOLT? 840

C 8OLTZ ~~~
C — — BOLT? 842
C BOLT? 843
C TABULA R PLOT OF COLLISION RATES. POWER TRANSFER —- BOLT? 844
C BOLT? ~~~ 

-

30 IF (.NOT.OUT(5)) Go TO 99 BOLTZ 846
SKIP a SH (iHl! BOLT? 847
L SK IP • jH BOLT? 848
~F (5D.EQ.0.) LSKIP = IH• BOLT? 849
L • 15 BOLT? 850
LINE • LL • 0 BOLT? 851
~O 18 J • 1,P4K BOLT? 85~• IF (LL.NE.LINE) GO TO 28 BOLT? 853

J1 = L — (MIc—J•l) BOLT? 854
(F (J1.GT.7) Ji a 7 BOLT? 8S5
IF (Ji.GE.1) ENCODE (10,300,SI(IP) JI BOLT? 656
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pIuIuj IU.UIUI!
I_ 1.__ U1U.1 80$S.._ __._ . -

WRITE (6,SKIP) BOLT? 857
WRITE (6,270) KAPTION BOLT? 858
WRITE (6.33 0) EN. EP. KVCMATN BOLT? 859
IF (PIE.IiT.O.) WRITE (6,320) FE. NE BOLT? 860
IF (NGAS .EQ.I) WRITE (6.260) NAMEU). IMOL BOLT? 861
(F (NGAS .GT.1) WRITE (6.FORM) INAME(I),I • i ,N GAS) .  BOLT? $62

1 IFI(I).I•l,NGAS). TMOL BOLT? 863
— WRITE 16,140) UBAR , TE’ VD, MU BOLT? 864

WRITE (6,23 0) KAPT BOLT? 865
IF (LINE.GT .0) GO TO 28 BOLT? 866
WRITE (6,170) ELASTIC BOLT? 867
IF (PT OTAL.NE. 0. ) W R I T E  (6 ,420) P C T ( i )  BOLT? 868
IF (SB.NE.O.) WRITE (6,430) SB BOLT? 869
IF (50.NE.O.) WRITE (6.390) LSKIP, 50 BOLTZ $70

28 IF. (Nl(J)’N2(J).EQ.0.) GO TO 18 BOLT? 871
LINE a LIN (•( BOLTZ 872
FREQ • NEL(J)•Ni(J) VSIGU,J) BOLT? 873

~F (PTOTAL.NE.O.) PCTJ a POWER(J)/P BOLT? 874
DO 29 I • 1.6 BOLT? 675

29 NOUT (I) • lii BOLTZ 876

~F (N1(J).NE.O.) ENCODE Il0,190,NOUT(l)) N1(J) BOLT? 877
IF ~~~~~~~~~~~~~ ENCODE U0,19o,NOUTI?)) N2(J) BOLT? 878

• 
- IF INEL (J).GE.0) ENCODE l10.)60,NOUTI3 ) U(J BOLT? 879

IF (NEL(J).NE.O) ENCODE (10.190,NOUT I4)) FPEO BOLT? 880
ENCODE l10.i90,NOUT(S)) VSIG (t,J) BOLT? 8A1
~F (NELIJ),E Q.0) ENCODE l10,190,NOUT(6)) VS!G12.J) BOLT? 882

C BOLT? 883
WRITE (6.130) LINE, (PROC (5SII.J). ( a 1,4), MOOT. POWER (J) BOLTZ 884
IF (PTOTAL.NE.0.) WRITE 16,420) PCTJ BOLT? 885

C BOLT? 886
LL = L•(LiNE/L) BOLT? 887
IF LL.EQ.LINC) wRITE (6.160) BOLT? 888

18 CONTINUE BOLT? 889
IF (LL .NE.LINE) WRITE (6,160) BOLT? 890
PWR a pWR • ELECT BOLT? $91
IF (PTQTAL.E Q.O.) GO TO 55 BOLT? 892
WRITE (6,370) DISCH. KAPT. PCT (5). PCOLL. PCT(2), DEPOSIT, KAPT . BOLT? 893

1 PCT 6~~, ELASTIC.  P C T I 1) ,  DEDT , PCT 13) BOLT? 894
(F (NE.GT.0.) WRITE (6,310) ELECT’ PCT (4) BOLT? 895
WRITE 16,340) PTOTAL. KAPT, PWR , PERCENT BOLT? 896
GU TO 56 BOLTZ 897

55 WRITE (6.400) PCOLL. KAPT, ELASTIC. KAPT , OEDT. KAPT BOLT? 898
IF (NE .GT.0,) WRITE (6,310) ELECT BOLT? $99
WRITE (6,410) PWR. KAPT BOLT? 900

56 IF (ITEP.GT .0) WRITE (6.180) TIME. ITER. DELTA, PBAL BOLT? 901
WRITE 6.280) DATE BOLT? 902

C BOLT? 903
GO TO 99 BOLTZ 904

C BOLT? 9o5
C FORMAT STATEMENTS BOLT? 906
C BOLT? 907

• ion FORMAT l/b0*•PLASMA PARAN (TLRS.//4$X,42()H— )//SOX•E (F’IELD) 4X•• • BOLT? 908
1)PLiI.4,3A VOLT/CM*//50*’TMOL*RX’ • ‘OPFS.0.6*.OEG K’/50*•NMOL~ BX BOLT? 909
2. * •1PE1i.4,3X•CM~3 /S0* PTOT.SXa • OPF9.1,5x•TORR•/62X’ • •F8.2 BOLT? 9)0

-
• 

3,6X.ATU //5OX.E/N•9X• • •IPE1I.4,3*’VOLT cN2./SOX•E/P.91 a •OPF8. BOLT? 91L
42,6*.V,CM/TOPR./62X • •FI,2,6x.KV/CM/At14./~50*•cU,.9X. • •OPF’8.3’ BOLT? 912
56* EV /50X’TE a 2cu’/3i~ • ‘~9.o,SZ’0EG I( //50*’DIFFUSION 0 • BOLT? 913

80
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6F9.2,SX CM2/SEC /SOX NOBILITY MU ~ •F8.i,6x.CM2,yoLT,S•/5Ox~EK 
a BOLT? 94

7D/Mue3x* • •OPF8.3,6X’EV~/50X*vDRIFT asU*E a •1P(i1.4,3X•CN/SEc•// BOLT? 915
850X.CONDUCT/NE a E11,4,3XeCM2/OHl4~/50X*CONDijCT•5X* • C11,4,3X BOLT? 916
9*/OHM CN’/50Xi~RHO NE$6X* a •E1i.4.3x~OHM/CH2./50XøJ/NE 

a E•VD • � BOLT? 9j7
5(11 ,4,3X*AMP CN/EL //5OX OISCHARGE.3X • *EI1.4,3X,A10/50X*DEPOSIT BOLT? 918
lION • •(11.4.3X,Ak0/SQX’TOTAL POWER • E11.4.3X.A10//SOX INELAS BOLT? 9)9
2TIC • E11.4,)X,AiO/SOX.ELASTIC HEAT • •EI1.4,3X.A10/S0X*E(U~DN BOLT? 920
3E/DT • Eii .4,3x.A10/50X~POWER 015$ 

a •Ei1.4,3X.AIO//50X.NU (MO BOLT? 921
4M)’5X~ = E11.4,)X.SEC—1 //50X.NE 1OX’ • *EI1.4,3X*CN—3*/SOX NE/NM BOLT? 922
50L 5X • E11.4/50x S(U • 0)/NE • ‘Ei1.4,3X*SEC—1 /50x S(U ‘ 0)/N BOLT? 9.3
6E = E11.4.3X*S(C 1 /50X’NU(IONIZE) a •E11.4,3X•SEC—1•/5OXeNUIA BOLT? 924
7TT,REC) .E11.4.3x*SEC 1 /50X*DN(/DT/N( a E11.4,3X SEC 1 /50 BOLT? 9es
8X’DNE/DT’6X* a Eli.4,3X’CN )/SEC’//48X,42(1H—)) BOLT? 926

C BOLT! 927
11 0 FORMAT 11H1.9x, •LOG PLOT OF ELECTRON DISTRIBUTION Fltfl /FIO) AS A BOLT? 928 -

1FUNCTION OF ELECTRON ENERGY U 1EV), WHERE F(0) • ,1PE1O.3, EV•’ BOLT? 929
2214’.,e(—3/2)e,) BOLT? 930

C BOLT? 931
120 FORMAT (IHI.17X•LOG PLOT OF RELATIVE ELECTRON DISTRIBUTION FUNCTIO BOLT? 932

iN F(U)/FBOLT? (U,TE). WHERE TE a (2/3)UAVG/KB • •F6.O’ OEG K~/) BOLT? 93)
C BOLT? 934

130 FORMAT (/I),3X,5A1 0,A12,A8,3A12,1PEL3.3,OPFB.21 BOLT? 935
C BOLT? 936

140 FORMAT (26X,.U(AVG) • •,F6.3.e (V. TE • •.F6•O,’ DEG K, VD • •. BOLT? 937
I iP~8.2• CM/SEC. Mu = •E8.2~ CN2/VOLT/SEC’/) BOLT? 938

C BOLT? 939
• 150 FORMAT (/6ZX.ELECTRON ENERGY U (EV) 16X 08. WILLIAM B. LACINA .~ A 1i BOLTZ 940

1/100X NORTHROP RESEARCH AND TECHNOLOGY’) BOLT? 941
C BOLTZ 942

160 FORMAT l/1A,135 (IH—)) BOLT? 943
C BOLT? 944

170 FORMAT (95X.MOMENTUM TRANSFER • ‘1PEIO.3) BOLT? 945
C BOLT? 946

180 FORMAT (/1X’Flu) CONVERGED IN*F5,1. SEC~ IN’I3• ITERATIONS; MAXIMU BOLT? 947
SN RELATIVE CHANGE (N LAST ITERATION ~~1PE10.3.; POWER BALANCE ACCIJ BOLTZ 948
$RACy • ‘OPF6.2. %.‘) BOLT? 949

C BOLT? 95o
190 FORMAT I1PE1O.3) BOLT? 951

C BOLT? 952
200 FOI4MAT (ISA NORNALIZ(D ELECTRON DISTRIBUTION FUNCTION Flu), IN BOLT? 95)

I UNITS OF EV.,2H.’.’(—3,2), WITH OUTPUT AT•OpF6,3’ EV INTERVALS.” BOLT? 95~.
21S*.THE ELECTRON ENERGY RANGE iO ,’OPFb.Z’I (V WAS SUBDIVIDED INTO BOLT? 955
3.14. INTERVALS , GIVING A RESOLUTION * F5.3’ EV.’/) BOLT? 956

C BOLT? 957
210 FORMAT (48X.GAS MIXTURE ——‘//65X’PuRE •A3) BOLT? 958

C BOLT? 959
220 FORMAT (1P$l,I2,4HXA3,.I2,20H1’,.A3),. a 2PF6.2,.I2.3BH (’ /‘F6.2), BOLTZ 960

1•’ TMOL •“OPFS.O’ 0(6 K’/)) BOLT? 961
C BOLT? 9 .2
230 FORMAT (2X’J*14XoREACTIONIJ)’21X.N (A)’9X’NlB)e5X’U(J).6X’DNE/DT/NE BOLTZ 96)

1.2Ae VSIGlA~B ,  <VSIG (BøA ) (NET) POWER PERCENT. /l)X’A • El— ) • BOLT? 964
28 • E (—)’16X’ICM—31’78’(C14 3)’4X’(EV)’5X (SEC—I)’4X’ (C143/SEC)’3X BOLT? 965
3’(C143/SEC)’3X’(’A9’) POWER’/1X.135(IH—)/ BOLT? 966

C BOLT? 967
24n FORM AT (5(OPFI2.3,IPE14.S)/) BOLT? 968

c BOLT? 969
250 FORMAT (24H1 48X,’GAS MIXTURE —— •//,12,5HX,A3,12,2OH(.,’A3)’ • •,2 BOLT ? 970
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• 1PF6.2,,I2,11H(. /‘F6.2))) BOLT? 971
C BOLT? 972

260 FORMAT IS5A ,’PUR( •.A3,’ TMOL a•,F5.O,’ DEG K ’/) BOLT? 973
C BOLT? 974
270 FORMAT I48X,4A10//30*’PLASNA KINETICS ANALYSIS WITH SUMMAR Y OF ELE BOLTZ 975

ICTRON PARAMETERS, COLLISION RATES,.,31*’ANO POWER BALANCE FOR ALL BOLT? 976
2ELA STIC AND INELASTIC COLLISION PROCESSES INCLUOEO•/) BOLT? 917

C BOLT? 978
280 FORMAT 1/103*, ‘08. WILLIAM B. LACINA ,’A11/103A.NORTHPOP RESEARCH BOLTZ 979

I AND TECHNOLOGY’) BOLT? 980
C BOLT? 981 —

290 FORMAT 12X,132(1H—I/5(7X’U(EV)’7*’F(U)’3X)12X,132(IH—)/) BOLT? 982
C BOLT? 98)
300 FORMAT (5H(1H1,,1i,4H(/),) BOLT? 984

C BOLT? 985
310 FORMAT (82X•E—E POWER TRANSFER DISCREPANC Y • 1PE10.3.0PFB.2’ ~‘) BOLT? 986

C BOLT? 98i
320 FORMAT 134*.FRACTIONAL IONIZATION • NE/NTOT a •IPEIO.3’. NE a • BOLT? 988

1 (10.3. CM 3’) BOLT? 989
C BOLT? 990
330 FORMAT (3i*’E/NTOT • ‘iPEIO.)’ VOLT CM? a •OPF6.3’ VOLT/CM/TOR R • BOLT! 991

I.F6.3’ KVOLT/CM/ATM’) BOLT? BO2
C BOLT? 993

340 FORMAT I’ TOTAL ELECTRICAL a •LPE IO . 3,AlI ’  100.00 ~.‘L5X’TOTAL P0 BOLT? 994
IwER INTO COLLISIONS, HEATING, STORAGE a ‘1PEIO.3,OPF$.2’ %.) BOLT? 995

• C BOLT? 996
350 FORMAT (1H1~,48X.aAL0/) BOLT? 997

C BOLT! 998
360 FORMAT (F7.2) BOLT! 999

C BOLT! 1000
370 FORMAT l/1X’OISCHARGE POWER a ‘1PEIO .3,A1i.OPF7.2’ %,‘IBX’POWER BOLT? 1001

1INTO INELASTIC (—MOLECULE COLLISIONS • IPELO.3,OPF8.2’ %‘/IX’$OUR BOLT! 1002
2CE DEPOSITION • •IPE 1O.3,A 13.OPF7.2’ S.’34X’ELASTIC E—MOLECULE HEA BOLT? 1003
371MG • •1PE1O .3,OPF8.2’ %‘/22X. —— ‘12*’ ‘14*’D,DTISTORE BOLT? 1004
ID ELECTRON KINETIC ENERGY ) • EcU~ONE/OT • •1PE1O.3,OPFR.2’ I’) BOLT! 1005

C BOLT? 1006
380 FORMAT (/‘~8X’CALCULATION PARAMETERS USEO ’/68X.MESH a*14’. ENAX a’ BOLT? 1007

10PF6.2’ LV . DE a’FS.3’ (y~~ ) BOLT! 1008
C BOLT? 1009
390 FORMAT (A1.64x’S(U • 0)/NE ‘IPEIO .3) BOLT! 1010

C BOLT? 1011 -
400 FORMAT I/1X’DISCHARGE POWER = 0.0’46X’P OWER I N T O  I N E L A S T I C  E— MOL BOL T? 1 0 1 2

((COLE COLLISiONS • ‘IPEIO .3,A) 1/ IX .SOURCE DEPOSITION a 0.0’62X’ELA BOLT! 1013
2STIC E~MOLECULE HEATING • •IPEIO.3,A1L/63X.0,DT(STOR(D ELECTRON KI BOLT? 1014

- 3N(IIC ENERGY) a E(U’ONE/OT • ‘IP(10.3,A 11) BOLT! 1015 -

C BOLT? 1016
410 FORMAT I’ TOTAL ELECTRICAL • 0.0’43X’TOTAL POWER INTO COLLISIONS. BOLT? 1017

I HEATING. STORAGE a IPEIO ,3,A lIp BOLT? 1018
C BOLT? 1019 I 

-

420 FORMAT (1H .124X,F8.2) BOLT? 1020
C BOLT? 1021
430 FORMAT (IH’64X.’S(U ‘ 0)/N( a~ iP(10.3) BOLT? 1022

C BOLT? 1023
Son FOR MAT (IH1,201/ 28X,’PROGRAN CONPLETED ‘.13,’ ITERATIONS IN ‘, BOLT? 1024

IF’.O,’ SECONDS WITHOUT SUCCESSFUL CONVERGENCE.’/28X, REOUESTED LIM BOLT! 1025
21TS WERE “13.’ ITERATIONS AND ‘,FA.O.’ SECONDS. WITH A CONVERGENC BOLT? 1076
3E CONDI—’/28X,’TION THAT THE CHANGE BETWEEN TWO ITERATIONS BE LESS BOLT? 1027
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4 THAN (PS • ‘,lPEiO.),’.’) 8OLT? 1028
C BOLT? 1029
600 FORMAT l/28*,’OISTRIBUTION FUNCT ION BECAM E NEGATIVE AT SOME POINTS BOLT? 1030

1 IN LAST ITERATION .) BOLT? 1031
C BOLT? 1032
C BOLTZ 1033

-
• C BOLT? 1034

C CONVERGENCE FAILED FOR LIMITS PRESCRIBED. ERROR MESSAGE  BOLT? 1035
C BOLT? 1036

98 WRITE (6,500) ITER, TIME, ITNAX , TNAX . (PS BOLT? 1037
~F (ERROR) WRITE (6.600) BOLT? 1038

C BOLT? 1039
• C BOLT? 1040

C BOLT? 1041
qq RETURN 5- BOLT? 1042

END BOLT? 1043

SUBROUT INE SIM(O (A. N. N. Ni, SING) S(N€ O 2
C S)M( Q 3
C . . . .s •.. . ..• . . .. . . ...... . . ..... . . . .~~ .. . .. . .. . . ..... ..... .... . .. . ... . SI NED 4
C SINFO S
C THIS SUBROUTIN( WILL SOLVE AN N A N SYSTEM OF’ SIMULTANEOUS (QUA SIMEG 6
C TIONS OF THE FORM A (I.J)X (J) • B(I). A IS DIMENSIONED A (N.NN) IN SIMEO 7
C THE MAIN PROGRAM. AND INPUT CONSISTS OF PUTTING THE N x N MATRIX SINF O B

-5 C IN THE UPPER LEFT HAND BOX OF A. Ml DIFFERENT B VECTORS CAN BE SIMEQ 9
C SPECIFIED AS INPUT STORED IN SUCCESSIVE COLUMNS TO THE RIGHT OF SIMEO 10
C 7)11 N X N MATR IX IN S N, N.NISNN). UPON OUTPUT. THE SOLUTION VEC— SIMEO 11
C TORS REPLACE THE INPUT VECTORS B, IF B IS AN N X N UNIT MATRIX ON SIMEO 1?
C INPUT. IT WILL CONTAIN A—INVERSE ON OUTPUT . SING • TRUE IF THE SIN(O 13
C MATRIX IS SINGULAR. S(M(O 14
C SIMEO 15
C . . . ... ..~~~. . . . . .. . ~~~~ 

. . . . •... .. .. . ...•...•.•• S . . . . .  ........ ... SIMEO 16
C SINEO 17

DIMENSION AIM,)) SIMEO 18
LOGICAL SING SIMED 19
SING • ,FALSE. SPIED 20
NPN1 a N • Ni S(NEO 21
DO 9 I leN SIMEQ 22
21 • 0. SINEO 23
DO 2 J • I,N SIM(O 24
Xi a A9S(A(J~ I)) 5114(0 25
IF (Zi—X1) 1.2,2 SPIED 26

I Z1 a X~ SPIED 27

~1 • J SIMEQ 28
2 CONTINUE SIMEQ 29

IF (Zi) 3’iI.3 SIMEO 30
3 z a A (I1.I) 5114(0 31

A (Ii.I) • A (I,I, SPIED 32
I~~1 • I ’ 1  SPIED 33
00 4 L • IP1,NPN1 5(14(0 34

* a A (I1.L) SIMED 35
A ( I I . L )  a A~ j ,j ) SPIED 36

4 AlI,L) • Al? SI M E Q  37

DO 8 J a i.N SIM (Q 38
IF fl—I) 5.8.5 SPIED 39

5 IF (A ( J ’I ) .E Q . O .)  GO TO B SIM(Q ‘0
Z ~ — A ( J . I )  SPIED 41
DO 7 L a IP1,NPN1 SPIED 42

7 A (J,L) a Atj,~~p • Z’A (I,L) S(M(Q 43
8 CONTINUE SIM(Q 44
9 CONTINUE SPIED 45

10 RET URN SIMF. Q 46
ii wRITE ( 6.12) SINED 47
12 FORMAT (IHI,20(/),40X. ICOEFF1CIENT MATRIX IS SINGUL AR’) S(N(Q 48

SING • •TNUf . S PIED 49
RETURN SPIED 50

• - -~~4’•• ~N0 SIMED SI
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SUbROUTiNE GEAR (N, T, Y, SAVE , H. HMIN. HMAX. (PS. PIF, YMAX . GEAR 2
1 U’ROR. IIFLAG, J5TART, MAXDER. N. PW) GEAR 3

C GEAR 4
TI 

- C............ S~~~~~ •5 f l  • S S . •S • S  • •~~~• • S • • • • . •  n• fl•~ S S • S S •  ~~. ~~~ S S S S •  S • S •  GEAR 5
C GEAR 6
C THI S SUBROUTINE WAS TAKEN FROM THE BOOK , NUMERICAL I N I T I A L  VALUE GEAR 7
C P14ORLEMS IN ORDINARY DIFFERENT IAL EQUATIONS, BY C. WILLIAM GEAR. GEAR B
C PRENTICE—HALL, INC.’ ENGLEW000 CLIFFS. N, j 5 ,  1971, PP. 158— 166. GEAR 9
C GEAR 10
C THIS SUBROUTINE INTEGRATES A SET OF N ORDINARY DIFFERENTIAL FIRST GEAR 11
C ORDER EQUATIONS OVER ONE STEP OF LENGTH H AT EACH CALL. H CAN BE GEAR 12
C SPECIFIED BY THE USER AT EACH STEP, BUT IT NAY BE INCREASED OR GEAR 13
C DECREASED BY THE PRESENT SUBROUTINE WITHIN THE RANGE HNIN TO HMAX GEAR 14
C IN ORDER TO ACHIEVE AS LARGE A STEP AS POSSIBLE WHILE NOT COMMIT— GEAR 15
C TING A SINGLE STEP ERROR WHICH IS LARGE THAN (PS IN THE L—2 NORM. GEAR 16
C WHERE EACH COMPONENT OF THE ERROR (S DIVIDED BY THE COMPONENTS OF GEAR 17
C YNAX. THE PROGRAM REQUIRES THREE SUBROUTINES NANED~ GEAR 18
c GEAR 19

• c RATES ~N. T. Y, DY) GEAR 20
C SPIED (PW, N. N. 1, SING) GEAR 21
C JACOB (M, T, V. PW GEAR 22
C GEAR 23

• C THE FIRST. RATES. EVALUATES THE DERIVATIVES OF THE DEPENDENT VAR I GEAR
C ABLES STOTMED IN Y11.I) FOR I • I To N~ AND STORES THE DERiVATIVES GEAR 75
C IN THE VECTOR DY. THE SECONO, SPIED. IS CALLED ONLY IF THE METHOD GEAR 26
C FLAG ‘4? (5 SET TO I OR 2 FOR STIFF. METHODS. IT MUST INVERT THE GEAR 27
C N A N MATRIX STORED IN THE ARRAY PW(N,M). IF THE INVERSION IS GEAR 78
C SUCCESSFUL. SING (SINGULARITY) IS RETURNED FALSE. JACOB IS USED GEAR 29
C ONLY IF HF IS 1. AND COMPUTES THE PARTIAL DERIVATIVES OF THE 0IF GEAR 30
C FERENTIAL EQUATIONS AS DESCRIBED UNDER THE Nc PARAMETER. GEAR 31
C GEAR 32
C THE TEMPORARY STORAGE SPACE iS PROVIDED BY THE CALLER IN THE ARRAY GEAR 33
C PW AND THE ARRAY SAVE. THE ARRAY PW IS USED ONLY TO HOLD THE MA GEAR
C TRIX OF THE SAME NAME, BUT SAVE IS USED TO HOLD SEVERAL ARRAYS. GEAR 35
C THE REGIONS USED ARE) GEAR 36
C GEAR 37
C SAVE(J.I) —— 1SJ!8 AND 1~~I~ N IS USED TO SAVE THE VALUES OF GEAR 38
C y IN CASE A ST(P HAS TO BE REPEATED. GEAR 39
C GEAR 40
C SAVE 9.( -— jS USED MAINLY TO HOLD THE CORRECTION TERMS IN GEAR At
C THE CORRECTOR LOOP. GEAR 42
C GEAR 43
C SA V E ( 1 0 . I )  —— (S U SED TO SAVE THE VALUES OF THE SUMS OF ALL GEAR 44
C OF THE CORRECTION TERMS IN THE PREVIOUS STEP GEAR 45
C AFTER THEY HAVE BEEN ACCUMULATED IN THE ARRAY GEAR 46
C - ERROR IN THE CURRENT STEP. THIS ENABLES THE GEAR 47
C BACK WARDS DIFFERENCE OF ERROR TO BE FORMED. IT GEAR 48
C IS USED TO ESTIMATE THE STEP SIZE FOR ONE ORDER GEAR 49
C HiGHER T14AN CURRENT. GEAR 50
C GEAR 51
C SAVE (N1’I.Z) —- IS USED TO STORE THE DERIVATIVES WHEN THEY ARE GEAR 52
C COMPUTED By PATES. IT IS ALSO ACCESSED AS GEAR 53
C SAVE (N2,l) AS A COMPLETE ARRAY. GEAR 54
C GEAR 55
C SAVE(NS•I.1) —— HOLDS THE DERIVATIVES DURING JACOB IAN EVALUA- GEAR 56
C flONS. IT IS REFERENCED AS SAVE(N6,1) AS A CO$ GEAR 5?
C PLETE ARRA Y. GEAR 58
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• C GEAR 59
C INPUT AND OUTPUT PA RAM ETE RS NAV E THE FOLLOWING MEANING -— GEAR 60
C GEAR 61
C N THE NUMBER OF. FIRST ORDER DIFFERENTIAL EQUAT IONS. N MAY GEAR 42
C BE DECREASED ON LATER CALLS IF THE NUMBER OF ACTIVE (QUA— GEAR 63
C TIONS REDUCES. BUT IT MUST NOT BE INCREASED W (THOUT CALL— GEAR 44
C 1MG JSTAR T • 0. GEAR 65
C GEAR 66
C N DIMENSION DECLARATOR FOR THE JACOBIAN PW AND THE ARRAY Y GEAR 6?
C CONTAINING THE DEPENOENT VARIABLES AND THEIR DERIVATIVES. GEAR 68
C GEAR 69
C T THE INDEPENDENT VARIABLE. GEAR 70
C GEAR 71
C V AN N * B ARRAY CONTAINING THE DEPENDENT VARIABLES ANO GEAR 72
C THEIR SCALED DERIVAT IVES. V (I.J.1) CONTAINS THE JIM GEAR 73
C DERIVATIVE OF Y (I) SCALED BY He’J/FACTORIAI. J. WHERE H IS GEAR 74
C THE CURRENT STEP SIZE. ONLY YU.1) NEED BE PROVIDED BY GEAR 75
C THE CALLING PROGRAM ON THE FIRST ENTRY. IF IT IS DESIRED GEAR 76
C TO INTERPOLATE TO NON—MESH POINTS, THESE VALUES CAN BE GEAR 77
C USED, IF THE CURRENT STEP SIZE IS H AND THE VALUE AT T.E GEAR 78
C IS NEEDED. FORM S a ElM . AND THEN COMPUTE GEAR 79
C GEAR - 80
C NO GEAR RI

a 
C Y (I)(T•E1 • SU4J Y(I,J.1)’S”J GEAR 82
C J•o GEAR 83
C GEAR 84
C SAVE A BLOCK OF AT LEAST 12’N SCRATCH LOCATIONS USED BY THE GEAR 85
C SUBROUTINES. GEAR 86
C GEAR 87
C H THE STEP SIZE TO BE ATTEMPTED ON THE NEXT STEP. H MAY BE GEAR 88
C ADJUSTED UP OR DOWN BY THE PROGRAM IN ORDER 10 ACHIEVE AN GEAR 89
C ECONOMICAL INTEGRATION . HOWEVER, IF THE H PROVIDED BY THE GEAR 90
C USER DOES NOT CAUSE A LARGER ERROR THAN REQUESTED. IT WILL GEAR 91
C BE USED. TO SAVE COMPUTER TIME. THE USER IS ADVISED TO GEAR 92
C USE A FAIRLY SMALL STEP FOR THE FIRST CALL. IT WILL SE GEAR 93
C AUTOMAT ICALLY INCREASED LATER. GEAR 94
C GEAR 95
C HMIN THE MINIMUM STEP SIZE THAT WILL BE USED FOR THE INTEGRA— GEAR 96
C TION. NOTE THAT ON STARTING THIS MUST BE MUCH SMALLER GEAR 97
C THAN THE AVERAGE H EXPECTED SINCE A FIRST ORDER METHOD IS GEAR 98
C USED INITIALLY . GEAR 99
C GEAR 100
C IMAX THE NAXINUM SIZE TO WHICH THE STEP SIZE WILL BE INCREASED. GEAR 101
C GEAR 102
C (PS THE ERROR TEST CONSTANT. SINGLE STEP ERROR ESTIMATES 01 GEAR 103
C VIDEO BY YMAX(I) MUST RE LESS THAN THIS (N THE EUCLIDEAN GEAR 104
C NORM. THE STEP AND/OR ORDER IS ADJUSTED TO ACHIEVE THIS. GEAR los
C GEAR 106
C pqF THE METHOD INDICATOR. PIE FOLLOWING ARE AVAILABLE ) GEAR 107
c GEAR 108
C 0 AN ADAMS PREDICTOR—CORRECTOR IS USED. GEAR 109

• C GEAR ( 10
C 1 A MULTISTEP METHOD SUITABLE FOR STIFF SYSTEMS IS GEAR lii
C USED. IT WILL ALSO WORK FOR NON—STIFF SYST(NS. GEAR 112
C HOWEVER, THE USER MUST PROVIDE A SUBROUTINE JACOB GEAR II)
C WHICH EVALUATES THE PARTIAL DERIVATIVES OF THE GEAR 11 4

• 
C DIFFERENTIAL EQUATIONS WITH RESPECT TO THE Y—S. GEAR 1)5

( —
I
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C THIS IS DONE BY CALL JACOB (N, T, V . Pw(i,N.2)). GEAR 116
C THE JACOBIAN PHI(I,J). WHICH REPRESENTS THE PAR— GEAR 117
C TI AL OF THE ITH EQUATION WITH RESPECT TO THE JTH GEAR 118
C DEPENDENT VARIABLE. IS STORED (Pd THE UPPER LEFT GEAR 119
C N * N CORNER OF THAT PART OF T~~ ARRAY PW BEGIN- GEAR 120
C NING AT COLUMN (N•2). GEAR 121
C GEAR 122
C 2 THE SAME AS CASE 1, EXCEPT THAT THIS SUBROUTINE GEAR 1 .3
C COMPUTES THE PARTIAL DERIVATIVES By NUMERICAL DIF GEAR 124
C FERENCING OF THE DERIVATIVES. HENCE, JACOB IS NOT GEAR 125
C CALLED. GEAR 126
C GEAR 127
C YMA* AN ARRA Y OF N LOCATIONS WHICH CONTAINS THE MAXIMUM OF EACH GEAR 128
C V SEEN SO FAR, AUTOMAT ICALLY UPDATED AFTER EACH COMPLETED GEAR 129
C STEP (UNLESS THE USER OVERRIDES IT BY CHANGING YNAX BEFORE GEAR 130 —

C A SUBSEQUENT CALL), ALL OF THE COMPONENTS OF YMAX SHOULD GEAR 131
C BE INITIALIZED TO 1.0 REFORE THE FIRST ENTRY. (CF. ALSO GEAR 132
C THE DESCRIPTION FOR (PS, GIVEN ABOVE.) GEAR 133
C GEAR 134
C ERROR AN ARRAY OF N ELEMENTS WHICH CONTAIN THE ESTIMATED ONE GEAR 135
C STEP ERROR IN EACH COMPONENT. GEAR 136
C GEAR 137
C KFLAG A COMPLETION CODE WITH THE FOLLOWING MEANINGS—— GEAR 138
C GEAR 139
C •1 THE STEP WAS SUCCESSFUL ; T IS ADVANCED TO (T.H) GEAR 140
C AND RESULTS OF INTEGRATION FROM T TO (1.14) ARE GEAR 141
C RETURNED TO THE CALLING PROGRAM. GEAR 142
C —l THE STEP WAS TAKEN WITH H * HMIM, BUT THE GEAR 143
C REQUESTED ERROR WAS NOT ACHIEVED. T IS ADVANCED GEAR 144
C TO (T•DT). CALLING PROGRAM MUST APPROVE FAILURE GEAR 145
C OF ACCURACY. GEAR 146
C 2 THE MAXiMUM ORDER SPECIFIED WAS FOUND TO BE TOO GEAR 147
C LARGE . GEAR 148
C —3 CORRECTOR CONVERGENCE COULD NOT BE ACHIEVED FOR GEAR 149
C ,1 > HMIN. T IS NOT ADVANCED. CALLING PROGRAM GEAR ISO
C MUST DECREASE H AND HNIN AND TRY AGAIN. GEAR 151
C —4 THE REQUESTED ERROR IS SMALLER THAN CAN SE HANDLED GEAR 152
C FOR TH(S PROBLEM. T IS NOT ADVANCED. (TA MUST GEAR 153
C RE INCREASED. GE AR i5~
C - GEAR 155
C JSIART INPUT INDICATOR WITH THE FOLLOWING NEAN (NGS —— GEAR 156
C GEAR 157
C —1 REPEAT THE LAST STEP W I T H  A NEW H GEAR 158
C 0 PERFORN THE FIRST STEP. THE FIRST STEP MUST BE GEAR 159
C DONE WITH THIS VALUE OF JSTART SO THAT THE SUBROU— GEAR 160
C TINE CAN INITIALIZE ITSELF. GEAR
C •1 TAKE A NEW STEP CONTINUING FROM THE LAST. GEAR 162
C GEAR 163
C JSTART IS SET TO NQ, THE CURRENT ORDER OF THE METHOD AT GEAR 164
C EX I T .  ND ~S ALSO THE ORDER OF THE MAXIMUM DERIVATIVE GEAR 165
C AVAILABLE. GEAR 166
C GEAR 167
C MA XOER THE MAXIMUM DERIVATIVE THAT SHOULD BE USED (N THE METHOD. GEAR 16$

• C SINCE THE ORDER IS EQUAL TO TH( HIGHEST DERIVATIVE USED, GEAR 169
C THIS RESTRICTS THE ORDER. (1 MUST BE LESS THAN 8 FOR GEAR 170
C ADAMS AND 7 FOR THE STIFF METHODS. GEAR 171
C GEAR 172
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C pW A BLOCK OF AT LEAST N’(2M•1) SCRATCH LOCATIONS. GEAR 173
C GEAR 174
C.... •~~ 

S 5 5 .  ~~~~~~~~ •~~ 5 5  • 5  S 5 S  . 5  5 5 • 5  ~~. s~~ . .... .. .s. . .. . , . . . GEAR 1 75
C GEAR 176

DINENSION YIM,8), VMAX(1 ), SAVE (10.1). ERROR(1), PW(M ,I), AIR), GEAR 177
I PE~ TS~~(7,2,3~ GEAR 178

C GEAR 179
LOGICAL SING GEAR 180

C GEAR 181
C THE COEFFICIENTS IN PERTST ARE USED IN SELECTING THE STEP AND GEAR 182
C ORDER. THEREFORE, ONLY ABOUT ONE PERCENT ACCURACY IS NEEDED. GEAR 1~ 3
C GEAR 184

DAT A P(RTST / 2.0’ 4.5, 7.333, 10.42. 13,7, 17.15, 1,0, GEAR 185
1 2.0. 12.0. 24.0, 37.89. 53.33, 70.08, 87.97, GEAR 186
2 3.0. 6.0, 9.167, 12.5, 15.98, 1.0. 1.0, GEAR 187

• 3 12.0, 24.0, 37.89. 53.33, 70.06. 87.97, 1.0. GEAR 188
4 1.0. 1.0, 0.5, 0.1667, 0.04133, 0.008267, 1.0, GEAR 189
5 1.0. 1.0, 2.0. 1.0. 0.3157, 0.07407. 0.0139 / GEAR 190

C GEAR 191
DATA A (2) / —1.0 / GEAR 192
I~
(T • 1 GEAR 193

KFLAG I GEAR 194
• MF.1 GEAR 195

IF (JSTART.LE.0) GO TO 140 GEAR 196
C GEAR 197
C BEGIN 5Y SAVING INFORMATION FOR POSSIBLE RESTARTS AND CHANGING H GEAR 198
C ~Y THE FACTOR P IF THE CALLER HAS CHANGED H. ALL VARIABLES DEPEN GEAR 199
C DENT ON H MUST ALSO BE CHANGED. E IS A COMPARISON FOR ERRORS OF GEAR 200
C THE CURRENT ORDER. NO. EUP IS TO TEST FOR INCREASING THE ORDER. GEAR 201
C (OWN FOR DECREASING THE ORDER. ~*4EW IS THE STEP SIZE THAT WAS GEAR 2fl2
C USED ON THE LAST CALL. GEAR 203
C GEAR 204

m o  DO 110 1 a 1.N GEAR 205
00 110 J 1.K GEAR 206

110 SAVE (J,I) a Y (I,J) GEAR 207
HOLD • HNEW GEAR 208
1F (H.(Q.HOLD) GO TO 130 GEAR 209

1 20 RACUN H/HOLD GEAR 210
IRETI a 1 GEAR 211
GQ TO 750 GEAR 2)2

130 NUOLD • NO GEAR 2)3
TUL D a T  GEAR 2)4
RACUM • 1.0 GEAR 215
IF (JSTART .GT .0) GO TO 250 GEAR 216
GU TO iTO GEAR 21 7

140 IF (JSTART.E Q.—l ) GO TO 160 GEAR 218
C GEAR 219
C ON THE FIRST CALL. THE ORDER IS SET TO 1 AND THE INITIAL DERIVA— GEAR 220

• C TIVES aRE CALCULATED. GEAR 221
C GEAR 222

NQ • 1 GEAP 223
Ni a NelO GEAR 274
N2 z N 1 e L  GEAR 275
NS a NI • N GEAR 276
Nb a N S . 1 GEAR 227

I-  C GEAR 278
C GEAR 229
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C — — GEA R 230
CALL ONOT (N ,  T, Y , SAVE (N2,1)) GEAR 231

C — GEAR 232
C GEAR 233

00 150 1 = l.N GEAR 234
• 150 y(I,2 SAVE (NI.I,1)*H GEAR 235

HNEW a H GEAR 236
K *2  GEAR 237
GO TO 100 GEAR 238

C REPEAT LAST STEP BY RESTORING SAVED INFORMATION -— GEAR 239
160 IF (NO .EQ.NOOLD) JSTART a GEAR 240

T • TOLD GEAR 241
ND a NQOLD GEAR 242
K a NO.1 GEAR 243
GO TO 120 GEAR 244

• C GEAR 245
C ~E1 THE COEFFICIENTS THAT DETERMINE THE ORDER AND THE METHOD TYPE. GEAR 246
C CHECK FOR EXCESSIVE ORDER. THE LAST TWO STATEMENTS OF THIS SEC— GEAR 247
C TION S(T IWEVAL ‘ 0 IF PW IS TO BE REEVALUATED BECAUSE OF THE 0R GEAR 248
C DEN CHANGE. AND TH(N REPEAT THE INTEGRATION STEP IF IT HAS NOT YET GEAR 249
C BEEN DONE ((RET a )) OR SKIP TO A FINAL SCALING BEFORE EXIT IF IT GEAR 250
C HAS BEEN COMPLETED (IRET a 2). GEAR 251
C GEAR 252

170 ~F (NF.EQ.0) GO TO 180 GEAR 253
IF (NQ.GT.b) GO TO 190 GEAR 254
GO TO (221.222,223,224.225,226). NO GEAR 255

180 IF (NO ,G1.7) GO TO 190 GEAR 256
GO TO (211.212,213,21 4.215,216.217), NO GEAR 2s7

190 KFLAG a 2 GEAR 258
RE TURN GEAR 2S9

• C 
- GEAR 260

211 AC!) = —1.0 GEAR 261
GU TO 230 GEAR 262

212 AU ) • A(3) • —0.5 GEAR 263
GO TO 230 GEAR 264

2) 3 A ( 1  a 0.41666666666667 GEAR 265
C A (1) • -5./12. GEAR 266

AU) • —o.75 GEAR 267
A14) • 0.16666666666667 GEAR 248

C A (4) • —1 .16. GEAR 269
GO TO 230 GEAR 270

214 A ll ) • — .375 GEAR 271
a( 3) • —0.91666666666667 GEAR 272

C AU) a —11 .112. GEAR 273
A (4) a —0.33333333333333 GEAR 274

C A (4 a 1./3. GEAR 275
AIS) a —0.41666666666667E—0i GEAR 276

C A 15 a 1./24. GEAR 277
GO TO 230 GEAR 278

215 A ll) • 0.3486111111111I GEAR 279
C A (1) a —251,1720. GEAR 280

A ( 3 )  • —1.0416666666667 GEAR 281
C AU) • —2 5./24 . GEAR 282

A ( ~~) • 0.48611)11)lllll GEAR 283
a • C A (~~) • — 3~~.i7~~. GEAR 284

A (S) • —0.10416666666667 GEAR 2M5
C A (S • —5./AR. GEAR 286
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a(6) a —O.83333333333333E—02 GEAR 287
C A (6) * —1./120. GEAR 288

G0 TO 230 GEAR 289
216 A ll) • —0.32986l11111111 GEAR 290

C A ll ) • —95./288. GEAR 291
AU) = —1.14 16666666667 GEAR 292

C AU) a —137./120. GEAR 203
A14) = —0,625 GEAR 294

C *(4 • -5./B. GEAR 295
A (S) .0.17708333333333 GEAR 296

C A (S) • 11./96. GEAR 297
Aib ) = —0.025 GEAR 29$

C a(6 —1.140. GEAR 209
= —0.13B8888B888889E—02 GEAR 300

C A (?) • —1./720. GEAR 301
GO TO 230 GEAR 302

217 A ll) a —0.31559193121693 GEAR 303
C A l l )  • —l9087./60480. GEAR 304

AU ) a — 1.225 GEAR 305
C A (3) • —49./40. GEAR 306

A (4) a —o.751851851B51B5 GEAR 307
C A (4) = —203,/270. GEAR 308

A (S) • —0.255208333 33333 GEAR 309
C A (5) —49.1192. GEAR 310

A (6) a —O. 4Bbl llllil11llE— 01 GEAR 3)1
C A16) a —7./1~4. 

GEAR 312
AU) s —0.48611lll1l1111E—O2 GEAR 313

C A17 ) • — 1./1440. GEAR 314
A (8) a —0.l9841269841270E—03 GEAR 3)5

C A (B) —1.’SOAO . GEAR 316
GO TO 230 GEAR 3)1

221 A l l ) —I. GEAR 31$
GO TO 230 GEAR 319

22? A ll) 3 —0.666666666666 61 GEAR 370
C A l l ) • —2./3. GEAR 321

A (3) = —0.33333333333333 GEAR 322
C A (3) = — 1 ./3. GEAR 373

GO TO 230 GEAR 3p4
2.3 AU) • —0.54545454545454 GEAR 35

A13) • All) GEAR 376
C A (l) • A ( 3 )  a —6./Il. GEAR 377

A (~~) • 0.90909090909O9lE—01 
GEAR 37$

C A (4 • 1./Il. GEAR 3.9
GO TO 230 GEAR 330

224 A ( 1)  • —0.48 GEAR 331
A 1) )  a —0.7 GEAR 332 —

Al A ) a 0.2 GEAR 333
A (S) • —0.02 GEAR 334
GO TO 230 GEAR 315

225 A ll) • —0.43795620437956 GEAR 316
C A (1) • —U0./274. GEAR 331

AU) • 0. 821 16188321168 GEAR 338

C Al)) • —U5./274. GEAR 339
A l 4) • 0.31021897810219 GEAR 340

C A lA ) • 85./214. GEAR 341
A (S a -O.54144525547445E—Oi GEAR 3’.2

C A (S) a 1b ./274. GEAR 343
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Al6) = —O.36496350364964E—02 GEAR 344
C A (6) = —1./274. GEAR 345

GO TO 230 GEAR 346
226 All) a —0.40816326530612 GEAR 347

C A (l) a —180./441, GEAR 348
AC)) a —0.92063492063 492 GEAR 349

C A C3) a —58.163. GEAR 350
A lA ) • —0.41666666666667 GEAR 351

C A (4) a —15.136. GEAR 352
a(5 = — 0 . 99206349206349E—O 1 GEAR 353

C ~(S~ = 25./252. GEAR 354
A l6) a —O.119O47619O4762E O1 GEAR 355

C Al6) a —3./252. GEAR 356
Al?) • -0.56689342403628E—03 GEAR 357

C A (? a —1./1764. GEAR 358
• C GEAR 359

2)0 K • NO.1 GEAR 360
10008 • K GEAR 361
NTYP = (A NF)/2 GEAR 362

C MtYP • 1 (STIFF , MF a ) OR 2. MTYP • 2 (ADAMS—MOULTON) . GEAR 363
ENQ2 • 0.5/ NQ.fl GEAR 364
(ND) a O.S/ NQ.2) GEAR 365

• ENQI a 0.5/NO GEAR 366
pEP~ i.g (PS GEAR 367
(UP a (P(RT5T lNQ.NTYP.2)~ PEPSH)*’2 GEAR 368
E IPERTST(NQ,MTYP,l) PEPSH)**2 GEAR 369
(OWN • (P(RTSTlNQ.P4TYP,3)~ PEPSH)* 2 GEAR 370

~F (EDWN.EO.O) GO TO 780 GEAR 371

~ND = (PS ENQ3/N GEAR 372
IWEVAL • NF GEAR 373
&O TO (250.680), IRET GEAR 374

C GEAR 375
C THIS S(CTION COMPUTES THE PREDICTED VALUES BY EFFECTIVELY MULTI- GEAR 376
C PLYING THE SAVED INFORMATION BY THE PASCAL TRI ANGLE MATRIX. GEAR 377
C GEAR 378
250 T • T•u GEAR 379

• DO 260 J = 2.K GEAR 380
DO 260 .11 a J.K GEAR 3$)
J2 • K-J1~ J—1 GEAR 382
DO 260 I = 1.N GEAR 383

260 Y ( 1 ,J2) a Y(I,J2) • Y (I,J2.1) GEAR 384
C GEAR 385
C UP TO 3 CORRECTOR ITERATIONS ARE TAKEN. CONVERGENCE IS TESTED BY GEAR 386
C REQUIRING CHANGES TO BE LESS THAN AND WHICH (5 DEPENDENT ON THE GEAR 387
C ERROR TEST CONSTANT. THE SUM OF THE CORRECTIONS IS ACCUMULATED IN GEAR 388
C THE ARRAY ERROR (I). IT IS EQUAL To THE KTH DERIVATIVE OF Y MULTI— GEAR 389
C PLIED BY H..K/IFACTORIAL (Ic—1).A (K)). AND IS THEREFORE PROpOR— GEAR 390
C TIONAL TO THE ACTUAL ERRORS TO THE LOWEST POWER OF H PRESENT (H~~K GEAR 301
C GEAR 392

DO 210 1 = 1,N GEAR 393
270 ER R OR ( I )  0. GEAR 394

C GEAR 395

~
0 430 L • 1,3 GEAR 396

C GEAR 397
C — GEAR 308

CALL ONOT (N, T, V . SA V E (N 2 . 1 ) )  GEAR 309
C — GEAR ‘00



C GEAR 401
GO TO (280.300.320). METHOD GEAR 402

C GEAR 403
• C THIS SECTION IS ENCOUNTERED ONLY FnP NF • 0 -- GEAR 404

C GEAR 405
280 DO 290 1 = 1.N GEAR 406
29o 5AV ((9,I) a YII.2) — SAVE(N1.I.1) H GEAR 407

GO TO 410 GEAR 408
C GEAR 409
c GEAR 4)0
C EVALUATE THE JACOBIAN AND PLACE IT (N AN N X N BOX (N THE uPPE~ 

GEAR 4))
C LEF T HANO CORN(R OF THAT PART OF Pw BEGINNING WITH COLUMN (N~2). GEAR 412
C — GEAR 413
C GEAR 414
C EVALUATE THE JACOBIAN BY A CALL TO AN EXTERNAL SUBROUTINE (THIS GEAR 4)5
C SECTION iS E-OUNTERED ONLY IF NF = 1) —— GEAR 416
C GEAR 417
300 IF CIWEVAL.LT .i) GO TO 380 GEAR 418

C GEAR 419
C — — — — — GEAR 420

CALL JaCOB CM. T, V . PW(1,N•2)) GEAR 421
C - GEAR 422
C GEAR 423

R 2 A (I) H GEAR 424
00 310 I • 1.N GEAR 425
DO 310 J = 1.N GEAR 4 .6
JPN1 a J.N’) GEAR 427

310 PWt (,JPNLI = PWlI,JPNI)~ R GEAR 478
GO TO 360 GEAR 479

C GEAR 430
C • • 5 S S~~~ S~~~ 5 • 5 5 •~~~ 5 . s .. ..,. .. . . . .S . .  GEAR 43)
C GEAR 432
C EVALUATE THE JACOBI AN INTO PW BY NUMERICAL DIFFERENCING. R (S THE GEAR 433
C CHANGE MADE TO THE ELEMENT OF V. (T IS (PS RELATIVE ‘TO Y WITH A GEAR 434
C MINIMUM OF EPS*~2. THIS SECTION (5 ENCOUNTERED ONLY IF MF = 2 —- GEAR 435
C GEAR 436
320 (F IIWEVAL.LT .1) GO TO 380 GEAR 437

DO 330 I = 1,N GEAR 438
330 SAV ((9,I) * Y((,)) GEAR 439

DO 350 J = l.N GEAR 440
R a EPc*AMAXI((PS,ABS (SAV ((9,J)1) GEAR 44)
YIJ ,1) = Y (J,1) • P GEAR 442
O 2 A (1) H/R GEAR 443

C GEAR 444
C — GEAR 445

CALL DNDT (N, T. V. SAVE (N6.1~~ GEAR 446
C - - - - GEAR 4~7
C GEAR 448

— J~P’I • J.N•1 GEAR 449
00 340 1 = 1,N GEAR 4S0

340 PW(I.JPNI) (SAVE INS I,1) — SAVEINI.(,l))’D GEAR 45)
3S0 Y(.J,1) a SAVE l~~,J) GEAR 457

C GEAR 4S3
C .e • s • • s• • .S •  S GEAR 4c4
C GEAR 455
C IF THERE HAS BEEN A CHANGE OF ORDER OR THERE HAS BEEN TROUBLE WITH GEAR 456
C CONVERGENCE , PW IS REEVALUATED PRIOR TO STARTING THE CORRECTOR GEAR 457

9’
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C ITERATION IN THE CASE OF STIFF METHODS. IWEVAL IS THEN SET To -1 GEAR 4~8
C aS AN INDICATOR THAT IT HAS BEEN DONE. GEAR 459
C GEAR 441)
360 IWEVAL * —L GEAR

C GEAR 462
C *00 THE iDENTITY M*TRIX TO THE JACOBIAN. THIS SECTION IS ENCOUN- GEAR 443
C TERED ONLY FOR HF a 1 OR 2 -— GEAR 444
C GEAR 465

00 370 ~ ~ I’M GEAR 466
1PN 1 a I.N•1 GEAR 447

370 PW(I.IPN1) * 1.0 • PWII,IPNI) GEAR 468
C GEAR 469
C FETCH (1 • PHI), SHIFT IT TO THE L(FT. CALCULATE RHS VECTOR —— GEAR 470
340 00 390 I a 1.N GEAR 471

pW(I,N.L) a SAVE (NS~ I,1) a Y(!,~~) — SAVE(Ni.i,i)*H GEAR 472
o~ 390 J 

a GEAR 473
GEAR 474

390 PWlI,J • Pw(i,JpNI) GEAR 475
c GEAR 476
C — GEAR 477

CALL SINCU (PW. H, N, 1. SING) GEAR 478
C — GEAR 479

GEAR 6*0
IF (SING) GO TO 440 GEAR 4*1

C GEAR 4*2
00 400 ~ a i,~i GEAR 483

400 SAV((9,I) PW(I,N.1) GEAR 444
C GEAR 4*5
C •... •• ......•• ........••...... ••. .. . •..  GEAR 486
c GEAR 487
C CORRECT AND SEE IF ALL 0F THE CHANGES ARE LESS THAN BND RELATIVE GEAR 488
C TO yMA*. IF SO, THE CORRECTOR IS SAID TO HAVE CONVERGED. GEAR 449
C GEAR 490
4)0 NT a N GEAR 491

00 420 ~ 
a i.N GEAR 492

• Yli,!) • A11)’SAVE (9,I) GEAR 493
y(1,2) a ~~~~~~ — SAVE(9,I) GEAR 494

a ERROR U • SAVE(9.I) GEAR 495
IF (A85 (SAVEI9.I)).LE.(BND.YM*X (I))) NT • NT—i GEAR 496

420 CO’.TINUE GEAR 497
IF (NT .LE.0) GO TO 490 GEAR 698

430 C~~ITINI,E GEAR 499
C GEAR 500
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

GEAR 51)1
C GEAR 502
C THE CORRECTOR ITERATION FAILED TO CONVERGE IN THREE TRIES. VAR !— GEAR 503
C O~JS POSSIBILITIES ARE CHECKED FOR. IF H IS ALREADY HM!N AND THiS GEAR 504
C IS EITHER ADAMS METHOD OR THE STIFr METHOD IN WHICH THE MATRIX PH GEAR 505
C HAS ALREADY BEEN REEVALUATED, A NO-CONVERGENCE EXIT Is TAKEN. GEAR 506
c OThERWISE, THE MATRIX PH IS REEVALUATED AND/OR THE STEP IS RE- GEAR 507
C OUCED TO TRY AND GET CONVERGENCE. GEAR 504
c GEAR 509
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

GEAR SLO
C GEAR

V . 440 T • TOLD GEAR 512
IF 1 114.LE. (HMIN I.00001)).ANO.l(IWEVAL .MTYP).LT. 1)) GO TO 460 GEAR 313

V jF ((M,r .EU.O),OR.(!WEVAL.NE.O)) RACUN • RACLJN.0.2S GEAR 514

~~~~~
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IWEVAL a HF GEAR 515
IRETR = 2 GEAR 516
GO TO 750 GEAP 517

460 KFLAG • 3 GEAR 518
671) DO 480 I • I,N GEAR 519

~O 480 J ).K GEAR 5.0
4*1) Y (I,J) a SAVE(J,I) GEAR 521

H HOLD GEAR 522
MU a NQOLD GEAR 5.3
JSTAPT • MU GEAR 526
RETURN GEAR 5?5

c GEAR 5.6
c ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

GEAR 5??
C GEAR 5.8
C THE CORRECTOR CONVERGED AND CONTROL IS PASSED TO STATEME NT 520 GEAR 529
C IF TIlE ERROR TEST IS O.K. (OR TO 560 OT HERWISE.) IF THE STEP IS GEAR 530
C O.K., IT IS ACCEPTED. IF 1001)8 HAS BEEN REDUCED TO ONE, A TEST GEAR SM
C IS MADE TO SEE IF THE STEP CAN BE INCREASED AT THE CURRENT ORDER GEAR 532
C OR BY GOING TO ONE HIGHER OR ONE LOWER. SUCH A CHANGE IS ONLY GEAR 533
C MADE IF THE STEP CAN BE INCREASED BY AT LEAST 1.1. IF NO CHANGE GEAR 534
C IS POSSIBLE, IDOUB IS SET 10 10 TO PREVENT FURTHER TESTING FOR 10 GEAR 535
C STEPS. IF A CHANGE IS POSSIBLE, IT IS MADE, AND IDOUR IS SET TO GEAR 536
C N 01 TO PREVENT FURTHER TESTING FOR THAT NUM9ER OF STEPS. IF THE GEAR 537
C ERROR WAS TOO LARGE’ THE OPTIMUM STEP SIZE FOR THIS OR LOWER GEAR 538
C ORDER IS COMPUTED, AND THE STEP RETRIED. IF IT SHOULD FAIL TWICE GEAR 539
C MORE, IT IS AN INDICATION THAT THE DERIVATIVES THAT HAVE ACCUMU— GEAR 540
C LAlED IN THE Y ARRAY HAVE ERRORS OF THE WRONG ORDER SO THE FIRST GEAR 541
C DERIVATIVES ARE RECOMPUTED AND THE ORDER IS SET TO 1. GEAR 542
C GEAR 543
C ..~~~.s s .~~~• . • •s • • • •~~~• • • • • • • • • • •, • • • • • • • • •  GEAR 544
C GEAR 365
490 0 • 0. GEAR 546

DO 500 I a t iN  GEAR 367
Soo o * 0 • (ERROR (I)/YMAXW)• 2 GEAR 548

IWEVAL a 0 GEAR 5~9
IF 0.GT.L) GO TO 560 GEAR 550
IF (K.LT.3) GO TO 520 GEAR 551

C CUMPLETE THE CORRECTION OF THE HIGHER ORDER DERIVATIVES AFTER A GEAR 552
C SUCCESSFUL STEP. GEAR 553

DO 510 J • 3.K GEAR 554
DO siB I • l,N GEAR 555

510 T(I,JP a Y(t,J~ • A (JI.ERROR (I) c~EAR 556
520 KFLAG a 1 GEAR 557

PRIEW • H GEAR 554
IF UDOUB.LE,I) GO TO 550 GEAR 559
IDOUB • IUOIJB—1 GEAR 340
IF (I000S.GT.1) GO TO 700 GEAR 561
00 530 I ‘ I.N GEAR 562

S~o SAVEI1O,
)) • (RROR (I) GEAR 563

~~ TO 700 GEAR 564
C GEAR 565
C REDUCE THE FAILURE FLAG COUNT TO CHECK FOR MULTIPLE FAILURES. GEAR 566
C RESTORE T TO ITS ORIGINAL VALUE AND THy AGAIN UNLESS THERE HAVE GEAR 547
C BUN THREE FAILURES. IN THAT CASE. THE DERIVATIVES ARE ASSUMED GEAR
C TO HAVE ACCUMULATED ERRORS SO A RESTART FROM THE CURRENT VALUE Of GEAR 549
C Y 15 TqIEU. GEAR 570
C GEAR 571
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540 KFLAG • KFLAG— 2 GEAR 572
IF (H.LE.IHNIN*I.00001)) GO TO 740 GEAR 573
T • TOLD GEAR 574
IF (KFLAG.LE ..S) GO TO 720 GEAR

C GEAR 576
C pRi, PRZ. AND PR3 WILL CONTAIN THE AMOUNTS BY WHICH THE STEP SIZE GEAR 577
C SHOULD BE DIVIDED AT ORDER ONE LOWER, AT THIS ORDER, AND AT ORDER GEAR 576
C ONE HIGHER. RESPECTIVELY. GEAR 579
c GEAR 580
550 PR2 • (D/E)’ EN02 1.2 GEAR 581

p R 3 a l .(ZO GEAR 5*2
I~ 

((NO.0E.MA*OER).OR.(KFLAG.LE. L) I GO TO 370 GEAR
0 0 .  GEAR 504
DO S 6 O Ia 1 ,N  GEAR 565

4 560 D • 0 • I((RROR(I) — SAVE(10,I)),YMAX (I))•’Z GEAR 506
p1(3 • (D/EUP)..ENQ3 I.4 GEAR 587

570 PR! • i.E 20 GEAR 548
IT (NO.LE.1) GO TO 590 GEAR 589
D 0 .  GEAR 590
00 560 ~ a i.N GEAR 591

560 D • 0 • (Y(I, k)/ YMAX(I)) ’~ 2 GEAR 592
PR! • (D/EDWN)••ENOI•1 .3 GEAR 593

S°o CONTINUE GEAR 598
IF (pR2.LL.pR3) GO TO 650 GEAR 595
IF (PR3,LT.PRI) GO TO 660 GEAR 596

600 R a 1.O~ AMAX1(PR1,~~.E04) GEAR 597
MEND • NO—i GEAR 590

610 1001)8 a 10 GEAR 599
IF ((KFLAG.(Q.1).AND. (R.LT.1.1)) GO TO 700 GEAR 600
IF (NEWQ.LE.NO) GO TO 630 GEAR 60)

C CORPUTE ONE ADDITIONAL SCALED DERIVATIVE IF ORDER IS INCREASED. GEAR 602
DO 620 I a 1.N GEAR 603

6.0 Y (I.NEWO.l) a ERROR (1) A(K)/K GEAR 604
630 K * NEWQ.1 GEAR 605

IF (KFLAG.E Q.1) GO TO 670 GEAR 606
RACUM a RACUM*R GEAR 607
IRET1 • 3 GEAR 608
Go TO iSO GEAR 609

640 IF (NEWO.EQ.NQ) GO TO 250 GEAR 610
NO • NEWO GEAR 611
GO TO 170 GEAR 612

650 1F PR2.GT.PR1) GO TO 600 GEAR 613
NEWO • NO GEAR 614
P $ 1.oI*MAXJ(pRZ,I.E—04) GEAR 615
GO TO 610 GEAR 616

640 P • 1.0/AMAX1(PR3,1.E 041 GEAR 617
MEND a ND.! GEAR 616
GO TO 610 GEAR 619

670 IRE, • 2 GEAR 620
a AMINI (R,HMAX/ARS (H)) GEAR 621

V H H R  GEAR 622
HNEW a $ GEAR 623
IF (N0.tQ.NEWQ ) GO TO 680 GEAR 624
NO a MEND GEAR 625
GU TO 170 GEAR 626

640 ~ 1 • 1, GEAR 6??
00 690 .1 a 2.I( GEAR 62*
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RI a R)’R GEAR 629
o~ 690 1 ~ I,P4 GEAR 630

690 Y(I,J) • Y(I,J~~R1 GEAR 631
IDOuB a K GEAR 632

700 DO 710 1 a i.N GEAR 633
710 YMAXfl ) a AMAX1IYNAXII ), ABSIY(l.1))) GEAR 634

JSTART a $0 GEAR 615
PET uRN GEAR 636

720 IF INQ.EQ.i) GO TO 780 GEAR 63?
C GEAR 638
C - GEAR 639

CALL ONOT (N, T. V. SAV((Ne,I,) GEAR 640
C — GEAR 641
c GEAR 642

R $ HIHOLD GEAR 643
00 730 1 1,N GEAR 644
ylI.!) • SAV((1,I) GEAR 645
SAVE (2,I) a HOLD•SAV((N1.I,1) GEAR 646

730 Y(I,2) • SAV((2,I).R GEAR 64?
MO a 1 GEAR 648
KFLAG a I GEAR 649
GO TO Lb GEAR 650

740 KFLAG a —1 GEAR 651
HNLW a H GEAR 652
JSTART a NO GEAR 663
RETURN GEAR 664

C GEAR 655
C THIS SECTION SCALES ALL VARIABLES CONNECTED WITH H AND RETURNS GEAR 656
C TO THE ENTERING SECTION. GEAR 657
C GEAR 658

V 7co PACUM • A$AX1(ABS (HMIN,HOLD),RACUM) GEAR 659
RACUM • ANINI(RACUM,ABS(HMAX/IIOLD) ) GEAR 640
Ri a 1.0 GEAR 661
DO 760 .1 a 2.K GEAR 6*2
Ri a R).RACIJN GEAR 663
00 760 ) a 1,N GEAR 664

70 y(I.J) a SAVEIJ,1)*R1 GEAR 645
H a HOLD•RACUN GEAR 666

~0 770 I a 1.N GEAR
770 Y (I,1) a SAVE (i,I) GEAR 666

1001.18 a K GEAR 649
GO TO (130.250,640). IRETI GEAR 670

740 KFtAG a 4 GEAR 671
GO TO 470 GEAR 672
RETURN GEAR 673
(NO GEAR 674

4,,

95

_ _ _  -



r----
~~—-- 

~~~~~~~ _ _ _ _ _ _

SUBROUTINE PLOT (MM , NP, MULT, V. YG. OY. A , X0. DX, SCALEX, PLOT 2
1 SCALEY, SAME, CLEAR, CENTER, NAME, NP, IP PLOT 3

c PLOT 4
c . .........s. .. ..• ...•.•.. .....•.. ...• .. ..... ... ...~~. ..,.. . S~~~. ~~~~ .•.. PLOT S
C PLOT 6
C THIS PROGRAM GENERATES LINEAR, SEMILOG, OR LOGLOG PLOTS FOR UP TO 10 PLOT 7
C VECTORS Y (I.J). J a 1.2....,NP. PROVIDED By AN ARRAY DIMENSIONED PLOT
C Y(MN’..) IN THE CALLING PROGRAM, EACH VECTOR IS CONSIDERED TO BE A PLOT 9
C FUNCTION OF AN INDEPENDENT VARIA8L( XII). DEFINED BELOW. ALL PLOTS PLOT 10
C ARE GENERATED FOR EACH VECTOR BY SAMPLING HP POINTS, TAKEN WITH A RE— PLOT ii
C PETI!ION 1$D(X MULT (I.E., I a 1’ (I MULT), .... Li • (MP—!)’MULTI). PLOT 12
C HORIZONTALLY. THE PLOTTING RESOLUTION CONSISTS OF A MAXIMUM OF SO PLOT 13
C SUBINTEPV*LS. CORRESPONOING TO 51 POINTS. IF NP 5 51. HP POINTS ARE PLOT 14
C PLOTTED. THERE ARE OPTIONS (AS WELL AS PROGRAM DEFAULTS) FOR SPECI PLOT 15
C TYING INITIAL VALUES AND TICK MARK !NTERVALS EITHER BY DIRECT INPUT, PLOT 16
C OR BY INTERNAL AUTOMATIC SCALING. AUTOMATIC SCALING, WHICH IS ACCOM PLOT I?
C PLISHED BY SUBROUTINES •AXIS’ AND •INTERP~. GENERATES CONVENIENT IN— PLOT 10
C TEGER VALUES FOR INITIAL VALUES AND TICK MARK INTERVALS. IF SCALEX PLOT 19
C a TRUE IS SPECIFIED, AUTOMATIC SCALING OF THE HORIZONTAL AXIS OCCURS. PLOT 20
C IF NP ‘ 5~, TH( PROGRAM DEFAULTS TO AUTOMATIC SCALING FOR THE A-AXIS, PLOT 21
C AND INTERNALLY GENERATES, BY INTERPOLATION, 51 POINTS TO BE PLOTTED. PLOT 22
C IT IS ASSUMED THAT THE VECTOR A IS DEFINED BY AU) a X0 • (I—1)~ DX. PLOT 23
C TN WHICH CASE, THE X ORIGIN IS XO AND THE TICK MAR II INTERVAL IS 5.OX. PLOT 24
C HOWEVER, THERE ARE TWO EXCEPTIONS IF OX • 0* 1) FOR AUTOMATIC X AXIS PLOT 25
C SCALING, THE INPUT VECTOR *111 IS USED, AND 2) IF NP I SI. IT IS AS— PLOT 26

V C SUM~I) THAT THE INDEPENDENT VARIABLE IS JUST THE INTEGER I. (Th US, IF PLOT 27
C DATA I~ DEFINED OVER A NONUNIFORM GRID XII), SCALEX a TRUE AND DX $ 0 PLOT 78
C SHOULD BE SPECIFIED BY THE CALLING PROGRAM.) IF SCALEY • TRUE, AUTO— PLOT ?9
C NAT1C SCAL ING OF THE VERTICAL AXIS OCCURS FOR TIlE PLOT(S). IF SCALEY PLOT 30
C a FALSE, THE ORIGIN(S) AND TICK MARK INTERVAL(S) FOR THE VERTICAL PLOT 31
C AXIS (DIVIDED INTO TEN TICKS) AR( TAKEN To BE THOSE SPECIFIED BY THE PLOT 32
C VECTORS YoIZ) AND OY(2). UNLESS DYfl) OR DY(2) $ 0. IN WHICH CASE PLOT 33
C ONE, BOTH, OR ALL VECTORS ARE AUTOMATICALLY SCALED BY DEFAULT. IF PLOT 34
C SAME * TRuE. PLOT (S ARE SCALED TOGETHER USING SPECIFIED VALUES YO (1) PLOT 35
C AND DYU IF DVII) • 0. OR AUTOMATIC SCALE VALUES IF OY ( l )  a 0. IN PLOT 36
C THE CASE THAT SAME a TRUE, A SINGLE (COMMON ) VERTICAL SCALE ~OR T,.st PLOT 37
C PLOT(S) WILL APPEAR AT THE LEFT. IF SAME a FALSE AND TWO PLOTS (NP a PLOT 38
C 2) ARE R(OUESTED, DIFFERENT LEF T AND RIGHT , HAND SCALING WILL APPEAR. PLOT 39
C PLOTS WILL BE SMOOTHED BY INTERPOLATION , AND WILL BE CENTERED ON THE PLOT 40
C PAGE ~IF REQUESTED). PLOT 41
C PLOT 42
C MISCELLANEOUS CONDITIONS -- PLOT 43
C PLOT 44

V C I) IF THE DATA HAS A TOTAL RANGE THAT IS LESS THAN i.E 04 TIMES ITS PLOT 45
C AVERAGE VALUE, TN( SMALL (AC) VARIATIONS WILL BE PLOTTED WITH A PLOT 46
C (DC ) BASEL INE VALUE SPECIFIED. PLOT 4?
C PLOT 46
C 2) PROGRAM DEFAULTS TO FIRST 10 VECTORS IF NP 10. PLOT 49
C PLOT 50
C 3) PROGRAM DEFAULTS TO PLOT ~F FIRST VECTOR ONLY IF HISTOGRAM IS PLOT ‘1

V c AEQUESTED (CLEAR $ FALSE). PLOT 52
C PLOT 53
C 4) IF NP a 2 AND SAME a TRUE, PROGRAM DEFAULTS TO SAM( a FALSE IF PLOT 54

V C Th TOTAL RAPIGE OF THE SMALLER OF THE TWO VECTORS IS LESS THAN PLOT 55
V C FIVE yIMES THE TOTAL RANGE OF THE TWO VECTORS SCALED TOGETHER. PLOT 54

C PLOT 57
C 5) IF NP 6 2’ ONLY LEFT-HAND TICK MARKS ARE GENERATED ON THE PLOT 58
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C VERTICAL SIDE. PLOT 59
C PLOT 60
C 6) PAGE SKIP AND HEADING TITLES MUST BE GENERATED IN THE CALLING PLOT 61
C PROGRAM. PLOT 62
C PLOT 63
C 7) IF ANY LOG OPTION IS CALLED, INITIAL AND INCREMENTAL VALUES LX— PLOT 64
C PLICITLY SPECIFIED WITHOUT AUTOMATIC SCALING REQUEST (E.G., *0. PLOT 65
c DX. Y0. DY) ARE UNDERSTOOD TO BE ACTUAL LOG QUANTITIES. PLOT 66
C PLOT 67
C 8 IF HP DATA POINTS SAMPLED WITH A REPETITION MULTIPLE HILT Lx— PLOT 60
C CEEDS MM. MULT IS REDUCED TO ITS MAXIMUM ALLOWED VALUE. PLOT

* 
c PLOT 70
C INPUT PARAMETERS -— PLOT 71
C PLOT 72
C *~) a INITIAL VALUE FOP INDEPENDENT VARIABLE A. PLOT 73
C PLOT 76
C Dx • INCREMENTAL VALUE FOR THE INDEPENDENT VARIABLE A. PLOT 75
C CORRESPONDING TO A RESOLUTION OF THE A-AXIS INTO PLOT 76
C 50 INTERVALS, SPANNED BY A MAXIMUM OF 51 POINTS. PLOT 77
C TICK MARK INTERVAL $ S.MUIT•o* PLOT 7$
C PLOT 79
C Y~~(Ij a INITIAL VALUE FOR LEFT (1.1) AND RIGHT (Ia2) VER PLOT 00
C TICAL SCALES. PLOT 81
c PLOT *2
C Oy (t) a INCREMENTAL TICK MARK INTERVAL FOR THE LEFT (IaI) PLOT $3
C AND RIGHT HANO (1 2) VERTICAL SCALES. PLOT 84
c PLOT $5
C X(I) a INDEPENDENT VARIABLE PROVIDED BY THE CALLING PRO— PLOT 86
C GRAM. USED ONLY WHEN DX a 0 AND AUTOMATIC A—AXIS PLOT B?
C SCALING IS REQUIRED. THE VECTOR A IS DESTROYED PLOT 4$
C IN SOME SITUATIONS, PLOT $9
C PLOT 90
C MM a DIMENSION DECLARA TOP FOR THE ARRAY Y IN THE CALL— PLOT 91
C 1MG PROGRAMs Y(MM.,). PLOT 92
c PLOT 43
C Np a NUMBER OF DATA POINTS TO BE SAMPLED FOR PLOT GEN PLOT 94
C GENERATION. PLOT 95
c PLOT 96
C MIJ~T a REPETITION FACTOR. PLOT 97
c PLOT 98
C 7(I.J) a ARRAY, DIMENSIONED y(MM,,.) IN THE CALLING PRO— PLOT 99
C GRAM. PLOTS OF THE VECTORS J a 1,2, ...,NP ARE PLOT 100
C GENERATED FROM DATA POINTS Y(i,J). Y(i•MULT,J), PLOT 101
C Y(i•2 HULT,J), ..., AND EACH POINT Y(I,J) IS AS— PLOT 102
C SUMED TO CORRESPOND TO THE DEPENDENT VARIABLE PLOT 103
C *11) a *0 • (I—fl’MULT*DX . IF DX a 0 AND AUTOMA— PLOT 104
C TIC A—AXIS SCALING IS REQUIRED. THE VECTOR A PRO— PLOT 105
C VIDEO BY INPUT IS uSED. • PLOT 106
C PLOT 107
C CLEAR a LOGICAL VARIABLE PLOT 100
C PLOT
C CLEAR a TRUE I NORMAL PLOT PLOT 110
C CLEAR • FALSE: HISTOGRAM PLOT 111
C PLOT 112
C CENTER a LOGICAL VARIABLE TO CENTER PLOT ON PAGF . PLOT 113
C PLOT 11 4
C SCAL~rX • LOGICAL VARIABLE To SPECIFY AUTOMATIC SCALING OF PLOT 115

C- ~~~,
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C HORIZONTAL AXIS. PLOT 116
C PLOT 117
C SCALEY a LOGICAL VARIABLE TO SPECIFY AUTOMATIC SCALING OF PLOT 118
C VERTICAL AXIS. PLOT 119

A C PLOT 120
V C SAME a LOGICAL VARIABLE TO SPECIFY SAME SCALE ON THE LEFT PLOT 121¶ C AND RIGHT PIANO VERTICAL AXES. PLOT 122

C PLOT 123
C N*ME (J) a VECTOR OF WORDS (10 BCD CHARACTERS) TO LABEL THE PLOT 124
C JTH VECTOR PLOTTED. PLOT 123
C PLOT 126
C Pip a NUMBER OF VECTORS TO BE PLOTTED (IF NP 10. 0E PLOT 127
C FAULT TO ONLY 10 PLOTS OCCURS.) PLOT 174
C PLOT 129
C Ip a PLOT OPTION. FUNCTIONALLY SIMILAR To THE USE OF PLOT 130
C THE FOUR ALTERNATE ENTRY POINTSI PLOT 131
C PLOT 132
C PLOT (IP a 0) —— Y VS K. PLOT 133
C PYLOGX (IP a 1) — — LOGY VS A. PLOT 134
C PXLOGY ~~P 

a 2 —— V VS LOGA. PLOT 135 .
C P1.061.00 lIP a 1) — — LOGY VS 1.06*. PLOT 136
C I PLOT 137
c ...~ 

. ~ .. . .s s  . . , . . . . ~~ , ...,. ,. .ss.. . .. .  e •• .s~ .~~. •..~ . . . . . . e. . .... .... PLOT 138
C PLOT 139

DIMENSION Y (MUIT,MM,i), YP(51,1O). K12,51), TICK(11), FORNIII), PLOT 140 
V

1 DY il). *1(2), XXI?), DOTIIO). *A (10), *8(10), CAPTIOW(1I), ZI(3), PLOy 141
2 02(3), AIMULT.!), YOU). NAME (l) PLOT 142

C PLOT 143
LOGICAL Ti. T2. TEST. SCALEX, SCALEY, UNSCALE, CENTER, CLEAR. PLOT 144

i SANE. 01FF, SCALE. XLOO. YLOG PLOT 145
c PLOT 146

INTEGER DOT PLOT 147
DATA DOT / iH~. IH.. 1HX, 114— , 1H., 1140. 1*41

, LH~. IN., IN, / PLOT 14$
C PLOT 149
C sET UP GENERAL CONTROL CONDITIONS —— PLOT ISO
C PLOT 131

ISV a 0 PLOT 152
TEST a (IP—IP eUP•I) (IP—2 .EO.0 PLOT 133
IF (TEST ) ISW $ IP PLOT 154
00 T0 40 PLOT 155
ENTRY pYLOGK PLOT 156
I5w a —i PLOT 157
GO .70 40 PLOT
ENTRY PXLOGY PLOT 1S9
ISV a 2 PLOT 160
GO TO 40 PLOT
ENTRY PLOOLOG PLOT 162
I$w • i PLOT 163

40 NVIC a ii PLOT 164
DXNULT a O*.MULT PLOT 165
*1.06 a IA8S(ISWI,EO.1 PLOT 1*6
YLOG a ISW.GC.1 PLOT 167
NPLoT a NP PLOT lee
IF INPLOT,~Q.0) GO TO 99 PLOT 119
IFINP.GT.NVEC NPLOT • NVEC PLOT 170
IF .NOT.CLCAR NPLOT • I PLOT 171
DIFF • .FALSC. PLOT I??

98

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-
~~~~ 

~~~~_ ~~~~ V V T



IF (NPLOT,E0.Z) 01FF a .NOT~ SAME PLOT 173
MPLOT a MR PLOT 174
SCALE a SCAL(*.OR.(HPLOT.OT.5i) PLOT 175
IFISCALE) MP(.OT a 51 PLOT 176
MA a Ml a 1 PLOT 177
MB • M2 a MPLOT PLOT 178
DO 50 Iii. NVEC PLOT 179

50 XA(I a XB (I) a 0.0 PLOT 140
Dill) a DY(1) PLOT IBi
Z~ (l) 

a YO (1) PLOT 182
20(2) a Oil?) a 0.0 PLOT 183
Z~~ 3i * xo PLOT 164
02(3) a 5.DXMULT PLOT lBS

c PLOT 186
C SET UP X—AXIS CONTROL —— PLOT 18?
c PLOT 188

UNSCALE a .NOT.SCALE PLOT 149
XMAX $ XMIN a o. PLOT 190
IF (UNSCAL.E) GO TO 61 PLOT 141
IF(DX.EO,O.O) GO TO 63 PLOT 192
*U,1) a *0 PLOT 193
00 54 I•2. HP PLOT 198

54 XI1,I) a *(1,I~~l) • DAMULT PLOT 195
63 XMIN a XI1,i) PLOT 196

XMAK • X(1.MP) PLOT 197
E~S 

a 1.E—05’ABS (XHAX) PLOT 198

t XMAX $ AMAX — EPS PLOT 199
E~S 

a 1.E 05•ABS (XMIN) PLOT 200
XMIN a AMIN • (PS PLOT 201
IFI.NOT.XLOG) GO TO 61 PLOT 202
IF (XMJN,E Q.0.) AMIN • *41,2)/b . PLOT 203
IF (XM1N .L(.0.) GO TO 98 PLOT 204
XMIN a ALUG1O (XM1N) PLOT 205
XMA* a ALOGIOIXHAX) PLOT 206

61 CALL AxIS ISCALE, XMAX, xMTPI, ZO(3), 02(3), XI) PLOT 207
PLOT 208

C SET UP PLOTTING ARRAYS VP -— PLOT 209
C PLOT 2)0

XI a Zl)(3) PLOT 2)1

~XI a DZ(3)/5.O PLOT 212
~~ 37 

Hal. MPLOT PLOT 213
XP • XI PLOT 214
IF(*L0G) AP $ lO.0~~*I PLOT 215
IFIUNSCALE) GO TO 53 PLOT 216
IF (XP.GT.*(1,1)) GO TO 55 PLOT 217
M l .M  PLOT 21$
MA a M1.i PLOT 2)9

rs jF l*P.LT,*(1,PIP)) MB a N PLOT 220
a MØ.1 PLOT 221

33 (‘10 33 I•1’ NPLOT PLOT 272
yP(N.I p a Y (l,M,I) PLOy 223
IF (UNSC AL() GO TO 33 PLOT 274
CALL INTERP I?, XP, YP(M,I), A, Y (b,1’I)’ MULT. NP) PLOT 275

~I3 CONTINUE PLOT 2~6
37 *I a *I 0*I PLOT 227

IF (M2.GT.MPLOT) M2 a MPLOT PLOT 274
IF4 ,NOT.YLOG) GO TO 45 PLOT 2 .9

V F’ 
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C PLOT 230
Ni a M~ PLOT 231
M2 a M~ PLOT 232
00 ~4 i~~l’ NPLOT PLOT 233
DO 34 MaM1, N? PLOT 234
IF (YP(M,I).LE.0.) GO TO 98 PLOT 235

34 YP(M,I) a ALOGIO (Yp(M,I)) PLOT 236
C PLOT 237
C ESTABLISH MAXIMUM AND MINIHUM VALUES FOR EACH VECTOR —— PLOT 236
C PLOT 239

45 ~O I I•i. NPLOT PLOT 240
XA In $ *8(I) a YPIMA,I) PLOT 281

~~ 2 
M a MA ,MB PLOT 242

YMI a YPIM.I) PLOT 243
IF (XA (I).GT .YMI) XA (I) a YMI PLOT 244

2 IF(XB (I).LT .YNI) *811) a TM! PLOT 245
IF I*All).GE.0.) GO TO 1 PLOT 246
IF (X8(I).LE.O.) GO TO 1 PLOT 247
A a ABS(XA (I) • XB(I)) PLOT 24$
B a ABS(X*(I) — *811)) PLOT 249
IF l lB—A).GT.(A.B)/iOO .) GO TO 1 PLOT 250
a *6(1) PLOT 251

• IF (8.GT.A) XA (I) a 0. PLOT 252
IF (8.LT.A) XBU) a 0. PLOT 253

1 CONTINUE PLOT 254
NSCALE a 1 PLOT 255

C PLOT 236
- C FIND LARGEST XB (I) AND SMALLEST xAU) -- PLOT 257

C PLOT 258
IF (NPI OT.EQ.1) GO TO 1~ PLOT 259
NSCALE a PLOT 260
XMIN a ZA lt) PLOT 261

V XNA* $ xS41~ PLOT 262
00 231.Z,NPLOT PLOT 263.

F lFl*A (l).L’.*NIN) XM IN $ XA II ) ~EOT 264
23 I’l*BlI).GT.X’IAX) *MAX • *811) PLOT 265

E~S 
a 1.I(fl.AISI*M*i—XNIN) PLOT 266

XNIN a ANIN • (PS PLOT 267
*NA* a *N** — L’s PLOT 268

C PLOT 269
C gEt tiP V—AX IS CONTROL IFOR SINGLE OR DOUBLE SCALING) —— PLOT 270
C PLOT 271

1F I.NOT ,OIrfl RO TO Is PLOT 272
2112) a VII? ) PLOT 273
02(21 a DVI ? ) PLOT 274

~o A a XIII) — *A l )  PLOT 275
B • XII?) — XA IZ) PLOT 276
* a AMA*l4*Ifl) .A) PLOT 277
B AMAX1 (AS (Z) ,I) PLOT 276
OS a ANINI 4,5) PLOT 279
XNULT a 10. PLOT 240
IF INPLOT.EQ,2) 01FF • DIFF.OR.((XMAX XMIN).GT.*MULT .DS) PLOT 2e1
IF(OIFF) GO TO 1$ PLOT 242
NSCAL( ~ 1 PLOT 243
02(2) a Dill) PLOT 244

a 20(1) PLOT 245
XAW a AMIN PLOT 246

100

V V  - - - - - V __ .~~~~~~~~~~ ,, — V-  •~~~V •~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~~ V • ~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~



— 
~~~~

.-—- ---- 

~

.‘.-. --‘ — — — ‘- .- 
— -

~~~~

I!

*8(1) XMAX PLOT 267
XA (2 a XBI2) $ 0.0 PLOT 288

C PLOT 249
• Is DO 15 I • l,NScALC PLOT 290

SCALE $ SCALEY.OR. (DZII).EQ.O.0) PLOT 291
• IF (.NOT.CLEAR) *4(I) a 0. PLOT 292

CALL AXIS (SCALE, *811), *4(1), 201!), 02(I), XI) PLOT 293
M O a O  PLOT 294
IF (.NOT.SCALE) GO TO 29 PLOT 295
AMAx a 2011) • 10..DZII) PLOT 296
MO a O.5*((XMA*—*B (I)) (XAII )Z0(I)))/DZII) PLOT 297
IF (IXT.EQ.O.).AND.(Z0(I).EO.O.)) MO $ 0 PLOT 296

29 OS a M0’DZ(I) PLOT 299
IF (XI.(Q.0 .) GO T~ 31 PLOT 300
XI a X !  -OS PLOT 301

a 20(1) • OS PLOT 302
31 2041) a 20(I) — OS PLOT 303
15 XA ( I )  a XI PLOT 304

IFI .NOT.DIFF) *4(2) $ XA (l) PLOT 305
c XA (b). *A12) ARE DC BASELINE VALUES AT THIS POINT. PLOT 306
C PLOT 307

DO 38 Ial, PIPLOT PLOT 308
XI a XA (1) PLOT 309
IF(I.EO.2) XI a *4(2) PLOT 310
00 36 qaNl,M2 PLOT 311

36 ‘VP IN.I • YP(M~ I) — XI PLOT 312
C PLOT 313

DO Ii I )’ NSCALE PLOT 314
11 XIII) a 20(1) • l1.0 D2(I) PLOT 315

XXII) a XXI?) a —1 PLOT 3)6
• j,02 PLOT 317
$ 0.5 • (PS PLOT 316

c 
• 

PLOT 319
C DETERMINE LOCATION OF HORIZONTAL AXES — — PLOT 320
C PLOT 321

DO 9 I a t’NSCALE PLOT 322
IF(DZ(!).EQ.0.0) GO TO 9 PLOT 323
XXI I) a —5.O*ZO(I)/DZII)*l.0000l PLOT 324

9 CW~TINUE PLOT 325
F C PLOT 326

C CONVERT PLOTTING ARRAY VP TO NORMALIZE VALUES BETWEEN 0 AND 50 PLOT 327
C ICORRESPONOING TO LINES i’2’3... .51 FOR EACH PLOTTED PAGE) —— PLOT 326
C PLOT 329

DO 4 I a L’NPLOT PLOT 330
DXI a Dill) PLOT 331
*01 a 2011) PLOT 332
IF lI.NE.2) GO TO 88 PLOT 333
I~ (,NOT.UIFF) GO TO 68 PLOT 334
AOl a 2 042 )  PLOT 335
DXI a 01(2) PLOT 336

PP CONTINUE PLOT 337
DO 4 H a H1 ,M2 PLOT 336

~ yP4pq,~~ a ((YP(M,I) A0I)/D*I).5.0 PLOT 339
C PLOT 340
C DET ERMINE NUMBER OF HORIZONTAL ELEMENTS PER LINE OF PLOT -— PLOT 341
C PLOT 342

IMAX a (Mi • 3)/S PLOT 343
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INAX1 * IMAX•1 PLOT 344
HAX a 5 IMAX • I PLOT 3~5
NAX2 a 2~I4AX PLOT 346
N • 68 — MAX PLOT 347
IFI .NOT.DIFF) N a N’5 PLOT 348
IFI .NOT.CENTER) N a 9 PLOT 349

• Ni a N-i PLOT 350
V ENCODE I7O,IOO,FORM) N. P42, MAX?, N PLOT 351

100 FORMAT 11H112,7HX1O2A1),?H (IH.1PGI2.3H.4.I3,1OHX,1PGI4.4)5X.4HI1H’ PLOT 352
1 12, 2OHX,7X,Ai,SH — — — ,A l0 ) )  PLOT 353
ENCODEI9O,101,CAPTION) N. N’ N PLOT 354

101 FORMAT 4HI1H•,I2,?4HX4XI?H —— LHS AXIS),514(lH.,,I2, 23HX,22X. PLOT 355
•• 1 .Ei2.4,.)), 4H(1P4•,I2,24HX4X1?H • ——— RHS AXIS)) PLOT 356

c PLOT 357
C pLO’~ Si LINES -— PLOT 358
C PLOT 359

LINEI • S PLOT 360
DO 6 Lal, Si PLOT 361
LL $ L-l PLOT 362
XL1P4E $ LINE • 51—L PLOT 363
Ti a (LINE.EQ.KX(1)).OR.(LINE.E0.11X12) PLOT 364
Ti a (LL/S0).50.E0.LL PLOT 365
TEST a T1,QR.T2 PLOT 366
00 5 Ha l. MAX PLOT 36?
K(2,M) a 114 PLOT 36$
DO 42 I•1. NPLOT PLOT 369
IF(Kli.N).EO,00T II)) GO TO 44 PLOT 370

42 CONTINUE PLOT 371V 
K( l ,M)  $ 1*4 PLOT 372

44 IF(CLE*R) K (i,M) a 1*4 PLOT 373
S IFITEST) Xl i,M) a lc(2,M) • 1H— PLOT 374

IFI .NOT.TEST) GO TO 14 PLOT 375
DO a Ial, 11 PLOT 376
Ii • I • S II— 1 PLOT 377

N 11 (1,11) • 1141 PLOT 378
14 11(1,1) a lcl1,HAX ) $ 1*41 PLOT 379

IF(L.EQ.51) GO TO 22 PLOT 340
Ti a 5$ILL/S).EQ.LL PLOT 341
IFI .NOT,ITI ,OR.T2)) GO TO 24 PLOT 342
11(2.1) a 1112.MA*—1) a ~ 4— PLOT 343
DO 62 I i ’  NPLOT PLOT 344• IF(K(1.M).EQ.OOTII)) GO TO 64 PLOT 385

62 CONTINUE PLOT 346
11(1,2) • 1*4— PLOT 367

1,4 00 66 1a1 , NPI.OT PLOT 348
IFlK (1,M4A 1).EQ.OOT(I)) GO TO 24 PLOT 389

*6 CONTINUE PLOT 390
K l L ,MA X IP $ 1H PLOT 39)

24 DO 3 Ia), NPLOT PLOT 392
DO 3 MaMI. H? PLOT 393
IFIABS (XLIP4E—YP (M,1)).LT.ET*) U,M) • DOTU) PLOT 394
IFI(M .EO.M2).OR.(.NOT.CLEAR)) GO TO 3 PLOT 395
XAV G a (VP(N,1)•yP(H.L,1)),2.o PLOT 396
IF(ABS IX LINE—*AVG) .LT.ETA ) K(2 ,M) a DOT ( I) PLOT 397
X L*VG a O.5•(XAV O • YPIM .I)) PLOT 396

• . X~ *VG a 0.5•IxAVG • YPIN.i,I)) PLOT 399
• IF (ABS XLINE—XZAVG .LT.ETM K(2,H) a DOT(I) PLOT 400
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IF (ABS (XLIN(X2AVG).LT.ETA) K (2,N, a DOT (I) PLOT 401
*MAX a AHAX1IXIAVG ,X2AVG ) PLOT 402
AMIN a AHIN1 (X1AVG ,A2AVG) PLOT 403• 
IFI(XLINE.GE.XHIN).ANO.IXL !NE.LE.*MAX)) 1112,H) = DOTI!) PLOT 404
XH*X a AMAXIIXIAVG ,YPIM,I)) PLOT 405
XHIN • AMIN1 (XIAVG,YP(t4,I)) PLOT 406
IF( IXL !NE.GE.*NIN).AND.(XL INE.LE.*MAX)) K(l ,M) z DOT (1 PLOT 407
XI4AX a AMA * 1(X2AVG ,Y PIM•1 .I) )  PLOT 408
XNIN a ANIN1(*2AVG,YP (M•I,I)) PLOT 409
IFI(XLINE.GE.XNIN).ANO.(XLINE.LE.XHAX)) K(l,N.1) a DOT (I) PLOT 410

3 CONTINUE PLOT 411
22 1112,MA*) = 1*4 PLOT 412

NO • 12 PLOT 413
TEST • (L.LT.49).*ND. (L.GT.44) PLOT 414
IFI.NOT.TEST) GO T~ 20 PLOT 4)5
IFl .NOT.DIFF.AND.XA (l).EO.O.0) GO 10 20 PLOT 416

F IF((XA (1).NE.O.O).OR.(XA(2).NE.O.O)) $~ a 21 PLOT 417
G0 TO 21 PLOT 418

20 IF (NPLOT .EO.1) GO TO 13 PLOT 419
I~ ILINEI.NE.L) GO TO 13 PLOT 420
Li • L—4 PLOT 421
I~ (Ll.GT.NPLOT ) GO TO 13 PLOT 422
LIwE1 a LINE1 • I PLOT 423

• 21 00 19 Ma3. MO PLOT 624
19 I((l,M) • 11(2 ,14) • 1*4 PLOT 4~S
13 wRITE (6.FORM(i~I) (KI1.N). K(2.N), M~). MAX) PLOT 426

V I~ (L.LE.4~ GO TO )6 PLOT
IF (LINE1 .EO.(L.I)) WRITE (6,FORM(5)) DOTILI), NAHEILI) PLOT 428

16 !F(.NOT.OIFF.ANO.XA (I).EO.0.O) GO TO 25 PLOT 429
IFIL.NE.46) GO TO 28 PLOT 430
wRITE (6,CAPTION (l)) PLOT 431
IFIX*(1).N(.O.0 WRITE(6,CAPTION(4)) *411) PLOT 432

24 IF(L.NE.47) GO TO 25 PLOT 433
‘~ IFI .NOT.DIFF) GO TO 25 PLOT 434

WRITE(6,CAPTION(7)) PLOT 435
IF(XAI2).NE.O.O) WR1TE(6,CAPTION (4)) *4(2) PLOT 436

25 IF(ILL/5)’S.NE.LL) GO TO 6 PLOT 437
DO 17 I • l,NSCALE PLOT 438
*111 • XIII) — 02(1) PLOT 439
IF(A BS4 X l ( 1~~~.LT .0.0O1*DZ(I) A l l !)  • 0.0 PLOT 440

17 XB(n • *1 (11 PLOT 44)
WRITE (A,FORMI2)) (X8(1). Ia!. NSCALE) PLOT 442

6 CONTINUE PLOT 843
• N8 • N—8 PLOT 444

IF(UNSCALE.ANO.(D*.EO.0.0) GO TO 30 PLOT 445
AXPIAX $ ABS(Zo(3) • IMA*.0Z13)) PLOT 446
IFIAXMAX.EQ .0.O) A*MAX a IO.O•ABS(,)z(3)) PLOT 447

• NA $ 4 a ALOGIGIAXHAX) PLOT 448
MX a Hx.l PLOT 849
IF IA.LT.O.) MX • HA—I PLOT 450
SX a iO.O~~ NX PLOT 851
IF((M*.LT.4).AND.(MX.GE.0)) 5* • 1.0 PLOT 452
DO 7 lal. IMA X 1 PLOT 833
TICK (1) • £013) • (I 1)’DZ(3) PLOT 854

7 TICK(I a TICX(I)/SX PLOT 455

~X • TICKI2) PLOT 856
-
f IF (SX .E0,o.) SX a TICX(3) PLOT 457

-
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a ARS(SX) PLOT 438
MO a ALOGIOISA ) PLOT 459
IFI14O.GE.O) NB • NA • 1 PLOT 460
(NCOD( l 30,lO2.FOR)4) NB PLOT 461

in? FORNAT (2H(/,I2.21.I*,,8HI1F1O.2)) PLOT 462
WRITE (6,FORM) (TICKII), Z$1,IMAXI ) PLOT 463
IFI MX .GE.4 .OR.IMx.i.T.O~~ WRITE (6,1O3) MX PLOT 468

103 FORMAT (/68X.7H(X LO’ ,L3,•)~~) PLOT 465
GO TO 99 PLOT 466

30 ENCOD((20 ,300,,ORM) N PLOT 667
3oo FORt4AT(2(4(/,!2,11HX,~ O.lQE10)) PLOT 4f.8

wRITE 6.FORH (H. Has. MAX . 5) PLOT 469
GO TO 99 PLOT 470

94 WRITE (6.104) PLOT 471
1O~ FORMAT (1OI/),40*,.AN ATTENPT WAS MADE TO PLOT VALUES s 0 WITH LOG PLOT 472
i OPflOp~.jO(/) ) PLOT 473

99 RETIJRN PLOT 876
(ND PLOT 475

• SUBROUTINE. AXIS (SCALE, XMAX . IININ, *0. DX. XDC) AXIS 2
LOGICAL SCALE AXIS 3

C AXIS 4
C . . . . •~ .. .•~ . • .. •  ..... •...... .• •.• .  .~~. . . .. . ........ ... . . . ............ AX IS S
C AXIS 6
C *MA* AND *141*4 ARE THE LARGEST AND SMALLEST VALUES OF THE VECTOR TO AXIS 7
C e~ SCALED WITH CONVENIENT 

ORIGIN *0 AND TICK HARK SPACING OX. XI AXIS
C i~ SET EQUAL TO ZERO UNLESS THE AC RANGE 10 0X ~ X0/I000. IN THAT AXIS 0

C CASE XDC IS SET EQUAL TO *0. *0 IS 5(T EQUAL TO ZERO. AND XMAX AND AXIS 10
V C XP(IN ARE REDUCED BY AN AMOUNT XOC. THUS~ XDC CORRESPONDS TO A DC AXIS II

C BASELINE THAT IS RETURNED NONZERO ONLY IF THE RANGE OF TH( PLOT IS AXIS 12
C VERY SMALL RELATIVE TO THE ABSOLUTE MAGNITUDE OF PLOTTED VALUES. AXIS 13

4- C AXIS 14
C • ... •~~~. ... ..•. .. .... . .•........•.. ........•... .. . ... .. ~~~~~~~~~~~~~~~~~~~~~ AXIS 15
C AXIS 16

IF (.NOT.SCALE) GO TO 3 AXIS 17
C AXIS iN
C X0 IS CONVENIENT ORIGIN. AND RANGE 10’DX IS 1. 2. OR S TIHES SOME AXIS 19• C POWER OF 10 -- AXIS 20
C AXIS 21

IF (A8S(*MAX XHIN).GT.1,OE IOeI*MA*.XMIN)) GO rO 1 AXIS 22
X$IN • 0. AXI S 23
IF (XMA*.EU .O.) AHAX a 1.0 AXIS 24

1 *4 a XMIN AXIS 25
4B XHAX XA AXIS 26

M ~ * • ALOG1OIB) AXIS 27
IF IA .LT.0.) H $ (4— 1 AXIS 28
oS • )o.’~” 

AXIS 29
H a B/Os • 1. AX IS 30
8a2. AXIS 3)
IF lM.GT.2) B a 5, AXIS 32

• ~F IM.GT.5) B • IC. AXIS
— B a B’DS AXIS 34

OS a 5,15. AXIS 35
M aA $ X A / D S  AXIS 30

} IF (A.LT.O.) H • H—I AXIS 37
XA • ((‘OS AXIS 38
IF (IXA.B ),LT.*MAX) GO TO 4 AXIS 39
DX a OS AXIS 40
*0 $ XA AXIS 4)

C CALCULATE DC BASELINE VALUE XDC —— AXIs 42
• 3 X DC$O . AXIS 43

IF (ABS(XO).LT.1.E 08’DX) GO TO 2 AXIS 44
XNIN • XMIN — *0 AX IS ‘S
XMA* • XMAA — *0 AX IS 46
XI.)C $ *0 AXIS 47
*0 a 0. AXIS 4$

2 IF (.NOT.SCALE) GO tO 99 AXIS 49
V C ALLOW DATA TO BE PLOTTED WITH ZERO ORIGIN (AT TOP OR BOTTOM) IF AXIS so

C POSsIBLE AXIS Si
xl • *0 • L0..OX AXIS 52
IF IIXMAK .LT.i0.aOX).ANO.(X0.GT,O.)) *0 • 0. AXIS 33

• ~~~~~~~~~~ IF ((*M1N.GT. 10.’OA).AND.lXl.LT.O.)) XO • —IO. DX AXIS 56
49 RETURN AXIS

~~ 

-~~~‘~~~~~ END AXIS 36
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SUBROUTINE INT(RP (10(6, XP, VP. X, V. MULT, N~ INTFRP 2
C INTERP 3
C . ...~~ s . .....••... .. . •. ..........,.......•..... ....•... •. ... •. . .... ... INTFRP 4
C INTERP
C THIS SUBROUTINE WILL INTERPOLATE A VECTOR Y• DEFINED AS A FUNCTION INT(RP 1,
C OF THE VECTOR A . TO PRODUCE THE VALUE VP THAT CORRESPONDS TO XP• INT(RP 7

V -- C IDE.G a 1, 2, ... SPECIFIES LINEAR’ QUADRATIC, ... ETC. INTERPOLA— INTERP 0
C TION. THE VECTORS A AND V PROVIDED BY THE CALLING PROGRAM ARE INTFRP 9
C SAMPLED WITH A REPETITION INDEX a MUtT. AND N POINTS DEFINED BY INTERP 10

I a ~~ (l•MULn
, ..., (1 • (N— i ’HULT) WILL BE UTILIZED. THUS, INT(RP 11

C THE VECTORS A, V MUST BE DIMENSIONED AT LEAST (i.(N—i)’MULT ) 1NTERP 12
C IN THE CALLING PROGRAM. VALUES FOR THE INOEPENDENT VECTOR * MUST INT(RP 13
C ~E IN ASCENDING ORDER. *P NEED NOT LIE WITHIN THE RANGE 1*11),... INTERP 14
C *(1.(N~i).MULT), BUT IF IT FALLS OUTSIDE, LINEAR INTERPOLATION IS INT(RP
C GIVEN. (THE DEFAULT TO LINEAR INTERPOLATION CAN BE REMOVED BY INTEPP 16
C DELETION OF ONE CARO BELOW.) NoRMAL USAGE IS MOLT ~ I. LNTERP 17
C INTERP 18
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ INTERP
C INTERP 20

DIMENSION T(2O), X (MULT,i), V(NOLT,I) INT(RP 21
I~ T 

a IDEG INTEMP 22
IF (INT.L(.O) INT a 1 INTERP 23
I~ (INT.GE,N) INT a N—i INTERP 24
IF (N.LT.2) GO TO 10 INT(RP 25
00 4 I $ 1’N INTERP 26

a INTERP 27
IF (XP,LE.*(1,I)) GO TO 1 INTERP 25

4 CONTINUE INTERP 29
I CO TINUE INTERP 30

C DEFAUL T TO LINEAR INTERPOLATION IF XP LIES OUTSIDE RANGE OF X —— INT(RP 31
I~ ((J.E0.1),OR.(J.

(Q.N)) !NT a 1 INT(QP 32
K INT INTERP 33
1*41 • INT • 1 INTEMP 34
J ~ J — INT/2 INTERP 35
J $ MAxOIJ’I) INTERP 36
j  a MINO (J.N 11) LNTERP 37
jK a INTERP 38
00 2 I a J’JK INTERP 39
KK a I—J.1 INTERP 40
T(KK ) • VU,!) INT(RP 4)

2 TUtK.IMT) a XII,I) — INT(RP 42
00 3 I • i’ll INTERP 43
I P 1 a I • l  INTERP 44
00 3 .1) • 1P1,INT INTERP es

3 T(JJ) • (TII .T(JJ.INT —T(JJ).TU.INT) /(XU,JJ.J—1 —XU.I .J—11! INTERP 46
yP a T (INT) INTERP 47

L RETURN INTERP ~N
10 VP a Y (1.1) INT(RP 89

RETURN INTERP so
• END INTERP ~i

SUBROUTINE SIMPSON (F, M. (4. ANS) SIMPSON 2
C SIMPSON 3
C .. . .... ... •.. . .. .. . . • . • • .  . . ... ... . • .. . . . ...•.. •...................... SIMPSON 4
C S IMPSON ~
C THIS SUBROUTINE INTEGRATES A FUNCTION F DEFINED AS A VECTOR OVER N a SIMPSON 6
C ?i~ INTERVALS’ Fill. Fl?). F131. .... FI2M.1). THE WIDTH OF THE SUB SIMPSON 7
C INTERVALS IS *4. AND THE ANSWER IS RETURNED 111 ANS . SIMPSON S

V .  C SIMPSON •
- — 

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SIMPSON 10
C SIMPSON Il

DIMENS ION Fli) SIMPSON 1?
N~~~M . M  SIMPSON 13
SUM • FIN•1) — FIl l SIMPSON 14
00 1 I $ 1.14,2 SIMPSON 15
Ii a 1.) SIMPSON 14

a FIjI • Fill ) • FIll ) SIMPSON $7
1 5U$ a $UM • V • ‘V SIMPSON IS

AleS a e.SUN/3. SIMPSON )4
REtuRN SIMPSON ii
(NO SIMPSoN 2)
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SUBROUTINE EDITOR (iNPUT, LIST) EDITOR 2
C EDITOR 1

C ~~~~~~~~~~~~ ~ •• . .  .... . .~ .•. .. . .. .. . .. ... . . .• . • • ...  .. ..... ... .• . . . ....•.~ EDITOR 4
V C EDITOR S

C THIS SUBROUTINE READS AN INPUT CARD FILE TO THE (01, AND WRITES IT EDITOR 6
C ONTO TAPE 5. IF LiST $ .TRUE. IS SPECIFIED. IT ALSO PRODu CES A EDITOR 7
C WRITTEN OUTPUT LISTING ‘OF THE INPUT CARD IMAGES. EDITOR 8
C EDITOR 9
C .... . .• •s • • •. .• •s • * s .• . . .• • •.• . .• . . . • • •. • •• • . .• . • • • • • • • • • • • • • • • • • ••  EDITOR 10
C EDITOR Ii

DiMENSION IP4AG((8) EDITOR 12
LOGICAL LIST EDITOR 13

F DATA SKIP. K / 5*4(1*41). 1234567090 / EDITOR 14

F pEW jND S EDITOR 15
F ((*40 a 0 EDITOR 16

CALL DATE (MONTH) EDITOR 17
I READ (INPUT ,150) IMAGE EDITOR lB

1F (EO,(IHPUT)) 5.3 EDITOR 19
3 I~ (NOO (KARD.40).NE.O) GO TO 2 EDITOR 20

IF l.NOT.LIST) GO TO 2 EDITOR 21
I~ (KAPD.IQ.0I GO TO 8 EDITOR 22
WRITE 6,110) (K, I • 1.8). (1, I a 1.8) EDITOR 23
WRITE (6.120) EDITOR 24

120 FORMAT (//21X,.CONT1NUED ) EDITOR ~5
8 WRITE (6.S~ IP) 

EDITOR 26
WRITE (6,300) MONTH EDITOR 27

300 FORMAT I//47X..SUMNAR Y OF CARD !MAf (S FOR INPUT DATA DFCK’/6OX,’(D EDITOR 28
1ATE:* ,A9,e)a//) EDITOR ~9
WAITE (6,100) (1. ~ • 1~8), (K. I a 1.8) EDITOR ~O

100 FORMAT (22X.$CARO .13X .8(Ii,9X)/23*.’NO.’,8X,8110//21 X.921iH )/) EDITOR 31
2 HARD • HARD • 1 EDITOR 32

WRITE (5,150 ) IMAGE EDITOR 33
150 FORMAT 18*10) EDITOR 34

IF (LIST) WRITE (6.200) KARO, IMAGE EDITOR 35
200 FORMAT (22X ,I3,$ ....‘,BAiO) EDITOR 36

GO TO 1 EDITOR 37
C EDITOR 38

5 ~NDFIL~ 5 EDITOR 39
REWIND 5 EDITOR 40

V IF (KAPD.EQ .O) GO TO 99 EDITOR 41

1F (.NUT .LIST) GO TO 99 EDITOR 42
V WRITE (6,110) (K, I • 1.8), (I. I a 1.8) EDITOR 43

lb FORMAT I/21X.92(IH—)//30X.RIIO/39X,8(Ii.9X)) EDITOR 44
Qo RETURN EDITOR 45

(NO EDITOR 84

-
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• SUBROUTINE COVER (TITLE. NPAGE) COVER 2

DIMENSION TITLE(3), MESS*GE(1o,3) COVER 3
INTEGER BLANK. TITLE COVER 4

c COVER 5
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

COVER 6
C COVER 7
C THIS SUBROUTINE WILL GENERATE NPAGE SEQUENTIAL TITLE PAGES FOR THE COVER N
C OUTPUT PRINTOUT. COVER 9
C COVER 10
C ~~~~~~~~~~~~~~~~~~~~~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ..... .... ...... ... . ........... COVER ii
C COVER 1?

BLANK a 1*4 COVER 13
N~~~ 0 

COVER 14
V 

00 2 1 • 1.3 COVER IS
IF (TITLE (l).E Q.BLANK ) GO TO 2 COVER 16
N • 14.1 COVER 17
TITLE (N) • TITLE(I) COVER 18
DECODE (i0.I00,TITLE(N) ) (MESSAGE(J,N). J a 1’I0) COVER 19

100 FORMAT 110*1) COVER 20
2 CONTINUE COVER 21

C COVER 22
NS8ZP z 3 • 6.13—N) COVER 73

V 
ENCODE (iO,150,KONTROL ) NSKIP COVER 24

190 FORMAT (1*41,12) COVER 25
NSKIP • (CONTROL COVER 26

C COVER 27
DO I K a 1.NP*GE COVER 26
J a o  COVER 29
(CONTROL a NSICIP COVER 30

3 I~ (J.
(Q.N) GO TO 1 COVER 31

j  a COV(R 32
CALL HEADINX (1*4*, (CONTROL. MESSAGE(i,J)) COVER 33
(CONTROL • BLANK COVER 34
GO TO 3 COVER 35

I WRITE (6,~ 0O) COVER 36
C COVER 37
Zoo FORMAT (//// COVER 38

U 1/39X,52H ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ COVER 39
2/39X.52H • • COVER 40
3/39X,52H • • COVER
4/39X,52M • THIS CODE WAS DEVELOPED BY • COVER 42
S/39X,S2$( • ‘ COV ER 43

V 
6/39X.52H • DR. WILLIAM B. LACINA • COVER 44
7,39X.52N • NORTHROP RESEARCH AND TECHNOLOGY • COVER 45
•/i9X~52l

4 • ONE RESEARCH PARK • COVER 46
9/J9X,5?H • PALOS VEROES PENINSULA, CA 90274 • COVER 47

• TEL Z (213) 377—48)1, EAT . 322 • COVER 66

)/39X,52N • COVER 49
• • COV ER SO

3/39X,52H •~e• .•..• ~~~~*~~~) COVER Si
C COVER

V RETURN COVER 53
(NO COVER 54
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V SUBROUTINE HEADINX (JSVMB. JPAGE, MESSAGE) HEADINA 2
C HEAOINX 3
C . .. ... . . . . . . . ~ . , • ~ . . . .• . ... . .... ... .• . . . . . . . . ..... . . . ..... . .. .. .. . . . . HEAOIP4* 4
C HEADINA 5
C THE CALL SEQUENCE FOR THIS SU4ROUTINE IS EQUIVALENT TO THAT SUPPLIED HEADINA f,
C NV THE CDC CYBERNET SYSTEM (WITH THE SAME NAME) FOR THE GENERATION OF HEAOINX 7
C RLOC~ HEADINGS, HOWEVER, THE PRESENT VERSION HAS TWO ADDITIONAL A0 HEADINA N
C VANTAGESZ HEAOINX 9

V 

• C PEAOINX 10
C 1~ THE IO—BCD CHARACTER WORD STORED IN TH( VECTOR MESSAGE (I) HEAOINX II
C u $ l.2,,.,.I0) IS AUTOMATICALLY CENTERED ON THE PRINTED HEAOINX 12
C LINE’ AND HEAOINX 13

V C HEADIN* 14
C e~ THE CA RRIAGE 

CONTROL SYMBOL ‘JPAGE’ CAN ACCEPT MORE GENERAL HEAOINX ~~
C SPECIFICATIONS TO CONTROL THE SPACING OF THE PRINTED LINE. HEAOIP4* 16
C jPA~E CAN HAVE THE USUAL FORMAT 1*45 (WHERE S a 0, 1. 2, ., HEAOINX 17
C (TC). OR IT CAN HAVE A MORE GENERAL FORMAT 3HSNN. WHERE NW HEAOIN* 18
C IS A TWO—DIGIT NUMBER. AFTER THE PAGE CONTROL S IS EXECUTED, HEAOINX 19
C TWO LINES ARE AUTOMATICALLY SPACED, FOLLOWED BY AN ADDITIONAL H (AOINX 20
C PIN LINES. THE REMAINING SEVEN RITS OF •JPAOE’ ARE IGNORED. HEAOINX 21
C HEADIN* 22
C UNLIKE THE COC SUBROUTINE. THE PLOTTING SYMBOL •J5YM9* IS IGNORED, HEAOINX 23
C AND THE CHARACTER X IS ALWAYS USED. HEAOIN* 24
C HEAOINX 25
C .. . .•. . ... .... .. .. . .•.. .. .. ... ..s  ~ . •. . ... .~~. . . .. . . . .. . .. ............ HEAOINx 26
C HEADINX 27

DIMENSION KAR (IO,SO), FORH 3), MESSAGE (iO), LETTERISO). NUMIIO), HEAOIN X ?8
1 IMAGE (JO). ((((1500) HEADINK 29

C HEAOIN* 30
INiEGER BLANK HEADINA 31
EQUIVALENCE (((AR . ((K) HEAOINX 32

C HEAOINX 33
V DAT A LETTER / 1(4*. LHB. 1HC. IHO. IH(. 1(41, 1(40. 1(4(4. lHI~ 1(4..). HEAOINX 34

I 1H((, 1(41., iNN. 111*4. lisO, IHP. 1i40. 1(40. 1(45. ill?, 1*411, IHV. 1MW . HEAOIN* 35
2 1*4*. DIV. 1HZ, 1(41. 1H2. IH3, 1(44, )H5. 1(46. 1*47, 1(40. 1(49, 1(40. HEAOINX 36

V 3 1*4., 1H— . 1(4/, 114., 1*4., 1 ,  iHa , 1*41. 1H . 11b, 1)4). 37
4 1*4 / HEAOIN* 38

C HEADINX 39
DATA ((((II), I a 1,150) HEADINX ‘0
S / 10(4 XXXXXX** • 1OHXX*XXXAXX*. 3’IOHXX XX, H(ADINX ‘1
I 2’ IOPIXXX *AXX XXX , 3’ IOHXA XX ’  1OH*AXXX *XX * • iOH*xX**XXXXX. HEAOINX ‘2
2 2•10HxA XX. 2 IOH*XXXXXXXX • 2.IOHX* XX.  1OWXXXXXJIXX *X , HEAOINX *3

-
V 3 IO H*X XXX X *XX , 10(4 X XX X X *X X • 1OHXXXX**XXX*. LOHX* *~~. HEADINA ~4

4 4’2HX*. 1OHXA XX. 1OHXXXXXXXXXX , 10H XX*x*X*X .9HXXX*XXXX*. HEAOINX ‘5
5 1OHXXXXX *A *XX. 6’iOH** XX .  1OHXX**XX*XXX, QHXXXXX*XXX . HEAOIP4X *6
6 Z’lOHX*XXXXXXXX, 2’ZHX*’ 2’6HXXX*X*, 2’2t4XX. 4’LOH (CXXXXXXXX*. H(*OINX 47

V 
7 2’2HXX.2’6p4***XXX,4 2p4**,9H *x**XXXX,1OHXX*XX**XX*.1OHXX XX. HEA0~NX 40
e ZK**,7$1OHXjI *XX*X.2.1OHX* X*,IOH*XXXX*XXXX .9H *XXXX**X . HEAOINX 49
9 ~‘i0HxX XX . 2’lOHXXXX*XXXXX, 4.)OH** XX, 2.9*4 X**XX*X*. HEAOINX SO
i b’~1p~ *X.2’RPI XXXXXXXX.2 10P4 XX*XX**,4’RH XX. 2’N’IXX HEADIN* SI
1X*,RHXXXX **XX , 7(4 X XXX *X ,  IOHXX XX ,  9HXX XX, 7HXX Xx. HEADINX 52
2 5Ii** XX. S l (XX XXX. 6HXX XX .  7HXX XX. 8II*x XX.  9p~xX XX.  HEADINX 53
3 10(IXX XX,  8’2l1*X, 2’lO HX **X *X *X XX .  IOHXX XX,  HEAD1NX 54
4 i0p~~*~ XXX,  10H*XXX XX X * , 2.IOHX* **XX XX. 2’ IOHXX Xx XX.  I4EAOINX 55
5 ~‘10H*X xx .  iOH**X XX ,  IOiiXXxX XX. 1OMXX XX AX .  HEAOINX S6
6 2’10HX* ~‘X X X.  IOH*X XX XX. 10(4X* XXX*. IOHXX XXX . HEAOINX 57

V 7 i0,s*x XX. 9H X**XX***. IOHX**XX ****X .  N’iOMX* X X .  HEAO IWX SR

V~~V
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8 1ONXXXXXX*XX*. 9P* ***X**X* / HEAUINX c9
C HEADINX 60

DAT A ((((((I), a 151.280) HEADINX 61
S / 9HX**XX****. l0$XXXXXAX*AX . 2•IOHXX xx. HEADINx AZ
i IOHXXAXX*X*XX, 9$XX***XXX*. 4e2W*X. 9,4 X****X*X. 15HXX****XXXX. HEADINX 13
2 4’lOHxX xx. IOHXX x*X xx. lOpsx* X(Czx , 9$XAXxxXXxx ,  HE*OINX 14
3 10p~ XxxX *X Xx. 9HX**X***XX’ 1OHXXXX**xX**. ?‘iSH*X xx , HEADINX 65
4 10HX*XXXXXXXX, 9HXXXXXXXXX . 7HU XX, NXx Xx. OMIX Xx ’  HEADINX 66

V 5 1OHXX XX. 9N X*XXXX*x’ IOHx*x***x* X*, lOWXx xx.  2HX*, HEADINX 67
V 

6 9~4XXXXXXXXX, LOH XXX*X*XXX’ 10(4 XX. )OHXX XX. HEADINA 18
7 IOHXX XXXXAXXX . 9*4 XX*XXXX*’ 2.IOHX****XX*XX. S’6H xx . HEADIWx 69
8 8’IOHXX XX. 1OHXXX**XXXX*. 9*4 *X*XXXXX, 2’)OHXX XX. PI(ADINX 70
9 ~~10H XX XX • 28N XX XX. 7(4 *X*X, 6*4 XX . HEADINX 71
S 4’lOHxX xx . 3’lOHXX XX Xx.  IOHXX XXXX XX. 1OH XXX XXX • PIEAOINx 72
i 9*4 XX XX, 1OHXX Xx. 914 XX XX. OH XX xx. 7W xXXx. HEAOINx 73
2 6)4 XX. 7H xXXX . OH XX XX . RH Xx xx. 3’lOH*X XX. HEAD !Nx 74
3 9w XX. XX. , 6(4 XX XX , 711 *XXX, 6.614 (CX. IQIIXXXXXZXXXX. HEAOINx 75
4 9HXXXXXXXXX~ OH XX . 7(4 XX. 2.6(4 X*. 5*4 XX. 4W XX. (((*01*4* 76
5 10(4 *x*XXXXXX, IOMXXXXXXX*XX, 6(4 XX. 6H X*XX. 6H XX Xx. HEADjN* 77
6 5’6H XX, 2.8)4 XX*XXX. 9H *XX*X**X, IOHXXXX*XXXXX . HEADINX 78
7 10i.~xx ~~~~ 10H XXX. RH XXX . 7H XX. SW XX. )IEAOINX 79
8 4*4 XXX.  2 ’ IOHXXX *XXXXXX / H(ADINX NO

C HE*DINX RI
DATA (((K(I), I a 281,410) HEADINX P2
S / LO HXX*XXXXXXX . 9MXXXXXXXXX, 8)4 XX. 7)1 XXX. HEAOINX 83
1 7~ XX*X*. 9*4 XXXX , ION XXX . 1OH*X XX*.QHXXXXXXXXX . I4EADINX 84
2 8~i XXxXXAX , 8*4 XXX. 8)4 XXXX. 8)1 XX XX . 8*4 xx XX.  HEADINx 85
3 8~. Xx XX. 2’IOHxXXXXXXXXX. 3*8*4 Xx. 2•1OHXXXXXXAXXX. IsEADIPIx 86
4 2’~pi~ix. 9HXXXXXX*XX, 1OHXXXXXXXXXX , IOH X*~ 1OHXX XX.  I4EADINX 87
5 l0(4XXxXxXX (Xx, 2 9H XXXXXXXX , IOHXXXXX*XXXX. IOHXX Xx. 2HXX . HEADIN* 8$
6 9HX*XXXXXX*, $0HxXXXXXXXXX . 2.1OHXX XX, 1OHXXXXXxXXXX . HEAOINX 89
7 9p~ XXXXXXXX. 2~ 10MXXXXXXXX*X . RH XXX , 7)4 XXX. 6H XXX, HEAOINX 90
8 5(1 XXX . 414 XXX. 3 3HxXX. 9*4 X*XXX XXX. 1OHXXXX*XXXXX , IIEADIPIX 91
9 2’~ opsxx XX . 2’9H XXXx*XXX, 2.I0HXX XX, IOHxxXXXXXXX* . I4EADINX 92

-‘ s 2~9H XXXXX*XX, 1OHXXXXXXXXXX, 2.IOHXX XX. 1OHXXXxX*XxXX , HEADIPIX 93
I 1014 XX XXX X X X X,  10(4 XX , 1OHXX XX, 1OHXXXXXXX*XX. WEAOINX 94
2 9~ *XxXXA *X .  7H AXXX.  9)4 X X X X X * X X .  9$ XX Xx ,4•10HX* XX , (((*01*4* - 95

t 3 xx Xx , ~is *XXX *XXX ,  7W XXX X ,1 H .3~ 6M Xx,2’RH A XXXXXXX .  HEADIPIX
4 3’GH XX . S’IH ,2’9$ XX X X X XxX .  S’lH • 911 Xx .  PH XX. $ElOlNx 97

~ 7*4 *A,6p~ Xx ,St XX~ 4ti XX. 3(4 XX. 2H*X. 2’IH • 614 XX . HEADINX 98
6 9~ XX XX XX. 8H *XXXXX. 27H XXXX , 814 X X X X X X I  9H XX XX XX . HEADINX 99
7 614 XX.  3’IH • 2’6H XX, 2•IH • 2.614 Xx. 2•1H / I4EADINX 100

c HEADIN* 101
DAT A ((((CII) , I • 4)1.500) HEADIN ~O2

S / 6*4 XX ,  9s *XxXXX XX , 1OPIAX XX XX. 61IXX XX , P4EAOINX 103
I 9PSXXXX XXAX * , IOH XXXXXXxXX .IOH xx xx. 1OHXX xx xx. HEADINX 104
2 9$X*XXXX*XX,6H XX• 2’lH • 2*911 X X X X X X X X .  2e1H • 2.9*4 XXXXX *XX.  HEAOINX ins
3 2.~ pi • 714 xX ,7H XXX ’  5,i XX.  4~ 4H XX . SW xx .  6$ XXX.  HEADINX 106
4 ~P’ XX , 5*4 xx. 6H XXX . 114 XX . 4’NH xx. 7’s xx. HEADIPIx 107

V 5 6w xXX. 5ps **,8(4 XX . 7*~ x*~ ~~ XX. Spj xx~ $EADIN* 108
6 2 4p1 Xx ’  5(4 XX. 644 XX. 7(4 Xx. OH XX. 4*4 X*. HEADIPIX lob
7 SPu XX. 6(4 xx . 7$ XX. 2.814 XX. 1(4 xx. 6*4 XX. HEADINX 110
8 51’ xx. 414 Xx. 7(4 XXXX ’ 8.5)4 XX, 2.7W (XXX. 6*7H XX H(AOINx 111
9 7w XXxX. 10~~1H / H(ADINx 1)2

C H(AOINX 113
NSTMROL a So H(AOINX 114

• / (h ANK $ 1(4 H(ADINx 115

109



t Li • L2 a 0 HEADINX 1)6
DO S L a 

~~~~ HEADINX 117
I~ (NESSAGE(L).NE.RLANK ) GO TO 6 H(ADINA 1)8

S LI $ L1•l HEAOINX 119
6 D0 7 I • 1.10 H(ADINX 120

a il— I HEAOINx 121
jF (ME5SAGE(L).NE.BLANK) GO TO 8 HEAOINX 122

7 L2 a L2’l HEADIPI 123
N L~ • Li • L2 

W(ADINX 124
IF (LB.GE.l0) 1.1 LB a HEADIN 125
LiP1 • Li • 1 HEAOINx 126
HR • to — L~ 

- HEAOINX 127
V Lø • (13’LB)/Z HEADINx 128

W~PL1 
$ • LI (IEAOINX 12~DECODE (10,102,JPAGE ) ((SKIP WEADINX 130

102 FORMAT flX,A2.7X) HEADINX 13)
IF (KSI(IP,EQ.eLANIC GO TO 9 HEADINx 132
ENCODE (i0,101,KONTROL ) JPAGE Il(AOINx 133

101 FORMAT (A3,7H ,)//ix) HEADINX 134
G~ TO 10 

V HEADINX 135
9 ENCODE (10,103,KONTROL) JPAGE HEAD1PIX 136

103 FORMAT (A1,9H,/IX ) HEADINX 137
10 DO 1 i. a Lip1,NKPL 1 HEADINX 130

DO 2 I • 1,NSYHBOL (IEADINX 139
IF (M(SSAGE(L),EG.LETTER(I)) GO TO I HEAOINX 140

2 CONTINUE HEADINX 14)
I a NSVMBOL HEADINX 142

1 NU~ (L) 
a I HE*DINX 143

00 3 LINE • 1,10 HE*DINX 144
DO 4 1. a L1p1. NKPL1 IIEAOIN 145
N NUM(L) IIEAOINx 146

4 IMAGE(L) $ KAR(LIPIE.N) PIEADINX 1*7
ENCODE (30.100.FORM) KONTROL . 15, NK HEAOINX 148

m o  FORMAT (3H41(4,AL0.~ 2.1pIX,I2,9pU3X,A10))) ,IEADINx 149
W RITE (6,FORM) ( IMAGEIK), IC $ LIP1. NKpL1) WEADINX 150

3 KONTROL 1(4 W EADINX 151
RETURN H(ADINX 1S2
END P$EADINX 153
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V pROORAM ELECT (INPUT.OUTPUT.TAPES,TAPEGaOUTPUT.TAPE7.TAPEO.TAPE9. ELECT 2
I TAp~~ioa~ NP~jT~ ELECT 3

c ELECT 4
C —— - ELECT 5
c ELECT 6
C THIS CODE PERFORMS A NUMERICAL SOLUTION OF TsIE BOLTZMANN TRANS- ELECT 7
C PORT EQUATION FOR THE ELECTRON ENERGY DISTRIBUTION IN A WEAKLY ELECT 8
C IONIZED PLASMA IN THE PRESENCE OF AN ELECTRIC FIELD. MOMENTUM ELECT 9
C TRANSFER (WITH RECOIL). INELASTIC BINAR Y (—NEUTRAL PROCESSES (WITH ELECT 10

t C SUPER(LASTIC COLLISIONS), *140 ELECTRON—ELECTRON SCATTEPING ARE ALL ELECT 11
C INCLUDED. W IT .4 CROSS SECTIONS PROVIDED WV AN ARBITRARILY LARGt EX ELECT 12
C TERPIAL FILE OF DATA. INPUT PARAMETERS ARE GAS MIXTURE, TEMPERA ELECT 13

V C TURE. PRESSURE, EXCITED STATE POPULATION DENSITIES. *144) A SEQUENCE ELECT
C OF f/N VALUES. OUTPUT CONSISTS OF TABLES AND PLOTS Of PLASMA PA ELECT 15
C RANETERS. POWER PARTITIONING, V5IG~ EXCITATION AND 0€—EXCITATION ELECT 16
C METERS. POWER PARTITIONING, EXCITATION AND 0€—EXCITATION vSIG~ ELECT 17
C RATES, ETC. ELECT IS
C ELECT lb
C •• ... •.... ........ •..•.... •.•.•• ...... ... ... ••. ELECT 20
c • • ELECT 2)
C . ELECT 22

V C • THIS CODE WAS DEVELOPED BY • ELECT 23
C • - ELECT 24
C • DR. W ILLIAM B. LACINA • ELECT 25
C • NORTHROP RESEARCH AND TECHNOLOGY • ELECT 26
C • ONE RESEARCH PARK • ELECT 27
C • PALOS VERDES PENINSULA. CA 90274 • ELECT 25
C • TEL) (213) 371—4811. EXT. 322 • ELECT 29
C • ELECT 30
C • ELECT 31
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ELECT 12
C ELECT 33
C COMPLETE DOCUMENTATION OF THE PRESENT ANALYSIS (INCLUDING DISCUS ELECT 34
C SION O~ THE MATHEMATICAL F ORMULATION. TECHNIQUES OF NUMERICAL sO ELECT 35
C LU) ION, DESCRIPTION OF OF SUBROUTINES. AND INSTRUCTION FOR USAGE) ELECT 36
C I~ AVA ILABLE IN PURLIS*iED REPORTS BY W , B. LACINA. A COMPREWEN ELECT 37
C SIV E AND GENERAL LASER KINETICS COnE Is ALSO AvAILABLE . AND MAKES ELECT 30
C uSE Or THE SANE SUR000TINES FOR THE ELECTRON KINETICS ANALYSIS. ELECT 39
C ELECT *0
C ELECT 4*
c ELECT 42

DIMENSION 01100 1.30). Q M( 100L) ,  OMOW(1001.2 , *11001.3). F(I00)). ELECT 43
1 EV U O O I) .  6(1001) , B(1001 , POW R 3O ) , N1(30) . N2(30 . P121,31). ELECT 44
2 0(30) ,  NEL(3O), RAT( (2 1.2.30) . VS IG(2,3O),  PROC(SS(4.31). Fl(S). ELECT 45
3 ID~NT i5 . NAME (S). MASS(S), GAS (iOO). NO(l00). ((100). TITLE (3). ELECT 46

4 * V0~e), OY(2), TABL((2i,9), F O)4M(15). ((OOE($). HEADI9), IMAGE (60), ELECT *7
S EOvERp~(21), E*U2I). IOUT (10). OUTUO). ((APT(S), LABELIS.2). ELECT 48
6 KIPIETICI6.50). NUMB(R 130), GMOLE (100), LINEI2’O. S(1001) ELECT *9

C ELECT SO
REAL NO. K~~. ((TE. MU. MASS. NMOL. NI. N~. NE. *4OLWT. IONIZE ELECT 5)

C ELECT 9?
INTEGER GAS, TYPE, TITLE, TODAY, LWS. RHS ELECT 53

C ELECT
LOGICAL CUNVRG(, 01.1!. FATAL . LIST. ERROR, STOP, TEST. MISSING, ELECT 95

I OUTSIDE, REJECT, EXPAND, SEARCH. LIBRARY ELECT 56
k- . C ELECT 97

E~44JfVA LENCE 18.0$ ) ELECT SN

V 
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I

C ELECT
C ELECT *0
C ELECT 6)

NAMELIST / CONTROL / MESH. lOUT, FATAL . (MA*, ITHAX, T MAX. EPS. ELECT 62
I TE. 10(6, PCT, SEARCH ELECT 63

C ELECT 64
NAMELIST / PARAM / TMOL, PlOT, ATM. EUVERN ELECT 65

C ELECT 66
NAMELIST / SOURCE / ONCOT. BEAM, CREATE. UA. 11$. S ELECT 67

C ELECT 18
c ELECT AR
c ELECT 70

OA)A CA. EC / J.3$~~23, I.AOZE—1 9 / ELECT 71
C ELECT 72

DAT A EN / .1. .2. .3. .5. .5. 1.. 2.. 3.. 5.. 12•O. / ELECT 73
C ELECT 74

• DATA (((AD / oME/NTOT. 10P$W’a )T(/2. 9$IEK a 0/MU. 1OWTE (DEG K), ELECT 75

* 9HVO (CM/S), 1QHMtJ.CN2,V,S, 9,40. CM2/S, 944P/NE/NMOL. ELECT 16
2 9WJ/NEaE~ V0 / ELECT 77

C ELECT 7$
DATA TITLE, (CAPT / SHELECTRON, BHKIN(TICS, B•IANALVSIS. 51H / ELECT 79

C ELECT $0
C ELECT Al
C ELECT 52
C DATA INPUT SEQUENCE —- ELECT $3
C ELECT 84
C ELECT PS
C I0UT (10 IS A VECTOR OF OUTPUT OPTIONS —— OPTION * IS SUP ELECT 56
C PRESSED IF IOUT(I) $ 0. OTHERWISE PROVIDED  ELECT $7
c ELECT AS
C IOUT (l) -- INDIVIDUAL SUMMARY OF PLASMA PARAMETERS FOR ELECT 89
C EACH E/N VALUE ELECT 90
C LOUT(2) -- TABLE OF ELECTRON DISTRIBUTION (UNCTION FOR ELECT RI
C EACH VALUE OF (IN ELECT 92
C 100T 3  -— PLOT OF ELECTRON DISTR IBUTION FUNCTION FOR ELECT 93
C EACH VALUE OF E/N ELECT 94
C IOUT(4) — — PLOT OF r(U)/c BOLTZ(U,T E) FOR EACH (/N ELECT 95
C lOUT(S) -- SUMMARY OF PLASMA PARAMETERS. COLLISION ELECT 96
C RATES. ANfi POWER BALANCE FOR EACH (/N ELECT 97
C IOUT(b) -— TABULAR SUMMARY OF INPUT CROSS SECTION DATA ELECT 95
C IOUT(7) — — PLOTS OF INPUT CROSS SECTIONS (IOUT(6( MUST ELECT 99
C BE SIMULTANEOUSLY SPECIFIEO) ELECT £00
C IOUT R) — — TABULAR SUMMARY OF PLASMA PARAMETERS AS A ELECT lot
C FUNCTION OF (/N FOR THE GIVEN GAS MIXTURE ; ELECT 102
C TABLES OF POW(R PARTITION ING AS A FUNCTION OF ELECT 103
C C/N FOR ELASTIC ANt) INELASTIC PRoCESSES. ELECT 104
C IOUT(9) — — PLOTS OF PLASMA PARAMETERS AS A FUNCTION OF ELECT lOS
C E/N FOR A GIV EN u4S MIXTUR E (IF AT LEAST 5 ELECT 106
C CASES HAVE BEEN CdP’PUTED) ELECT 10?
C IOJTUO)-- LOG PLOTS OF FORWARD IANO REVERSE , ELECTRON ELECT IE)8
C RATES AS A FUNCTION OF E/N. FOR EACH OF THE ELECT 109
C INELASTIC COLLISION PROCESSES INCLUDED ELECT 110
C ELECT iii
C MiSCELLANEOUS PARAMETERS DEFiNED - ELECT 1)2
C ELECT 113
C (MAX -- MAXIMUM ELECTRON ENERGY ((V I ELECT 114
C MESH —— PIIJMBER OF INTFRVAIS INTO WPIIC9 THE ENERGY RANGE ELECT 1*5
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C IS DIVIDED. (MESH ~ 1000 ES ENSURED BY PROGRAM.) ELECT *16
V C EVCM —— ELECTRIC FIELD (VOLT/CM) ELECT 117

C (OVERN —— C/N (1.E— 16 VOLT CN2) ELECT 118
C T~ —— INITIAL GUESS FOR ELECTRON TEMPERATURE (DEG K) ELECT 119
C ITNAX —— MAXIMUM NUMBER OF ITERAT IONS PERMITTED. ELECT 120
C THAX —— MAXIMUM CR TIME FOR OBTAINING CONVERGENCE. ELECT 121

V C (PS —— CONVERGENCE CRITERION FOR MAXIMUM RELATIVE ELECT 122
C CHANGE FOR ALL VALUES OF THE ELECTRON DISTRIBU— ELECT *23
c TION FUNCTION BETWEEN SUCCESSIVE ITERATIONS. ELECT *24
C IDEG -— DEGREE OF INTERPOLATION FOR CROSS SECTIONS TO ELECT 125
C GENERATE UNIFORM GRID OF VALUES FROM RAW DATA. ELECT 126
C ELECT 127
C INPUT CONSISTS OF THE FOLLOWING —— ELECT 120
C ELECT *29
C A) DECK OF ELECTRON CROSS SECTION PACKAGES (ARBITRARILY MANY) ELECT 130
C FOR UPDATE OF ELECTRON CROSS SECTION DATA FILE. TERMINATED ELECT 13*
C BY AN (OF (7/6/9) CARD. ELECT 132
C ELECT *33
C B) LIST OF (UP TO LIMIT) ELECTRON KINETIC REACTIONS. TERNI- ELECT *34
C NATED BY AN (OF (7/5/9 CARD. THES ( REACTIONS FORM THE ELECT 13S
C BASIS FOR ALL SUBSEQUENT ELECTRON KINETICS CALCULATIONS. ELECT 136
C HOWEVER, IF NO REACTIONS AR( ENTERED IN THIS FILE. THE PRO— ELECT 137
C GRAM WILL SEARCH TH( EXTERNAL ELECTRON CROSS SECTION FILE ELECT 135
C AND RETAIL ALL RELEVANT REACTIONS (I.E. WHICH CONTAIN GASES ELECT *39
C IN THE SPECIFIED MIXTURE). REGARDLESS OF WHERE THE KINETIC ELECT 140
C SCHEME IS FOUND, ONI,.Y THE FIRST NKNAX LEGAL REACTIONS ARE ELECT 141
C RETAINED. ELECT 142
c ELECT 143
C THESE ARE FOLLOBED BY ARBITRARILY MANY OF THE FOLLOW ING PACKAGES. ELECT 144
C (ACM Or WHICH ES TERMINATED BY AN (OF (7/5/9) CARD —— ELECT 145
C ELECT 1*6
C fl SCUNTROL ... S ELECT 147
C 2) 5 PARAM ••~ 5 ELECT *45
C 3) PACKAGE OF SPECIES CARDS. COPITA ININGS NAME, FRACTION P0, ELECT 149
C ENERGY 1EV). MOLECULAR WEIGHT (6$/MOLE). (410,3(10.3) ELECT 130
C V ELECT *31
C THE FRACTIONAL GAS CONPOSI! ION IS DEFINED BY THE VALUES ENTERED ELECT 152
C FUR P0 UN THE SPECIES CARDS. IF THE TOTAL OF THESE VALUES IS MORE ELECT 133

V C THAN 1.0€ 0$. IT IS ASSUMED THAT THE P0 VALUES REPRESENT POPIJLA— ELECT 134
C TIoN DENSITIES (CM—3). AND ANY VALUES ENTERED FOR PlOT OR ATM ARE ELECT 135
C IGNORED. IF THE TOTAL IS LESS THAN l.OE 0$. IT IS ASSUMED THAT ELECT 156
C THE P0 VALUES REPRESENT PARTIAL PRESSURES (IN TORN), UNLESS EITHER ELECT 157
C PlOT QQ ATM IS SPECIFIED ON THE SPARAN ...S CARD. IN WHICH CASE ELECT 155
C THEy REPRESENT ONLy FRACTIONAL CONCENTRATIONS. IF BOTH PTOT (IN ELECT 159
C TONAl AND ATM (iN ATMOSPHERES) IS SPECIFIED, THE VALUE FOR PTOT ELECT 160
C IS ACCEPTED. AND ATM IS IGNORED. ELECT *61
C ELECT £62
c — ELECT 163
c ELECT 164

CALL DATE (TIJDAY ELECT 163
C ELECT 1*6
C DIMENSION DECLARATORS -— ELECT 1.7

MORtO $ 104)0 ELECT lAB
NMAX a S ELECT 169
NKMAX a 30 ELECT 170
LiMIT • so ELECT 171
MAX a 100 ELECT 172 V
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IV

V C ELECT 173
V C SCRATCH FILE FOR E— UPDATE —— ELECT 174
V NTAPE • ELECT *75

C 
- 

ELECT 176
C INPUT ( CROSS SECTION TAPE FILE -— ELECT 177

INPUT a 5 ELECT 17$
REWIND INPUT ELECT 179

C ELECT 180
C FIL( OF UPDATED £ CROSS SECTIONS —— ELECT 161

NOATA • 9 ELECT 182
C ELECT 183
C INPUT CARD FILE - ELECT

KARDS a 10 ELECT 185
C ELECT 18*

KB a K9/(( ELECT 187
LIST a .TRUE. ELECT 155
CALL EDITOR ((CARDS, LIST) ELECT 189
CALL UPDATE (Ip4ptJT, NDATA. NTAPE. .FALSE.. TOOAYI ELECT 190
CALL COVER (TJTL(,2) ELECT 191

C ELECT 192
C  ELECT 193
C ENTER aN INITIAL REACTION SCHEME, IF DESIRED  ELECT 194
C —  ELECT 195
C ELECT 196
C UNLESS SEARCH a TRUE IS SPECIFIED ON SCONTROt....S CARD BELOW. IT ELECT 197
C IS ASSUMED THAT USER WISHES TO RESTRICT CALCULATIONS TO NO MORE ELECT 196

L C THAN THE FOLLOW ING PROCESSES. IF NONE ARE ENTERED. PROGRAM WILL ELECT 199
C AUTOMATICALLY SEARCH THE EXTERNAL ELECTRON CROSS SECTION FILE *140 ELECT 200
C uSE ALL RELEVANT KINET IC PROCESSES INVOLVING SPECIES FOUND IN THE ELECT 201 —

C MIXTURE SPECIFIED. ELECT 282
C ELECT 203

C4LL EDITOR (KAROS,LIST) ELECT 204
~O 25 N • 1,LIMIT ELECT 205o~ ~~ I a 1.6 ELECT 206

~5 pIN(TIc(I.N) • 1H ELECT 207
N~~~I ELECT 208
LIBRARY • •TRU(. ELECT 209

53 READ (5.250) (CODE ELECT 210
I~ IEOF (S)) 50,33 ELECT 211

33 I~ (N.E0.LIMIT) GO TO 53 ELECT 212
N • N’l ELECT 213
LIBRARY a .FALS(. ELECT 214
oO 51 i a 1.6 ELECT 215

5) KIN(TIc(I.N) a KOOE(I) ELECT 216
oO TO ~3 ELECT 217

C ~LL (CJpjTlC REACTIONS NAVE BEEN STORED. ELECT 21$
C ELECT 219
C ELECT 220
C READ IN PACKAGE Of INPUT PARAMETERS FOR EXECUTION OF ANALYSIS -- ELECT 22*
C  ELECT 222
C ELECT 223

so CALL EDITOR HCARDS,L*ST) ELECT 224
C ELECT 225
C ENTER CALCULATION CONTROL PARAMETERS —- ELECT 226 

V

C ELECT 227
MESH a 1000 ELECT 25
(MAX a 9~0 ELECT ae~
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T I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ELECT 21
pCI a 10. ELECT 231
PEkCENT a PCT 1. ELECT 232
TMAX • ~~~. ELECT 233
ITNAX • 100 ELECT 234
~P5 • .001 ELECT 235
I~~ G 

a 2 ELECT 236
NP1S a 21 ELECT 237
~O 3 I • 1.10 ELECT 230

3 IQUTII ~ 1 ELECT 239
D’) 31 N • 1.NMAX ELECT 2*0
NA$P(N) a ELECT 241
IOENT (N) • 0 ELECT 242

31 F1(N) a MASS(N) ~ 0. ELECT 243
OO l 3N a l , M AX  ELECT 2*4 

V

GMOLE(N) • ELECT 245
GAS(N) a IH ELECT 246

*3 ((N) • 140(N) a 0. ELECT 247
00 15 N a 1.NPT5 ELECT 2*8

lB €OV€RM~N —i.e ELECT 2*9
TE a 0, ELECT 250
SEARCH a FATAL a .FALS(. ELECT 251

C ELECT 252
C —~~~~~~~ ELECT 253

READ (5.CONTROL ) 
• ELECT 234

C  ELECT 235
c ELECT 256
C (NTER EXPERIMENTAL CONDITIONS -_ ELECT 2157

1F (EOF(S)) 99,72 ELECT 235
72 DU 42 I 1,10 ELECT 259
42 OUT(I) • IOUT(I).NE.0 ELECT 260

TTMOL $ 300, ELECT 26*
PTOT • ATM • ELECT 262

C ELECT 263
C  ELECT 264

READ (5.PARAM) ELECT 265
C - ELECT 266
c ELECT 261

IF ((Of(S)) 99,71 ELECT 260
‘ 7) 

~
F (PTOT.(0.O.) PTOT • 760.’ATN ELECT 269
~F ITMOL.LE.0. TMOL $ 300. ELECT 270
i~ (TE.CO.O.) TE a IMOL ELECT 271
(CTE a (CS.T( ELECT 272
I (NESH.GT .MGRID) MESH a MOPED ELECT 273
M • M(SH’L ELECT 274

c ELECT 275
SEARCH a S(ARC$.OR,LI5pAPY ELECT 276

C ELECT 271
N(wION IZEaO. ELECT 275
NTYPE a I ELECT 279

C ENTER EXTERNAL DEPOSITION SOURCE DATA - ELECT 280
014101 a BEAN a CREATE a 0. ELECT 251
UA a U B a O .  ELECT 282

C ELECT 2$3
C — — ELECT 254 V

R€Afl (S.SUURC() ELECT 283
C — ELECT 286
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C ELECT 287 V

IF ((OF(S)) 99.73 ELECT 288
7~ yf (tJB.GT.EMAX) US a (MAX ELECT 2Mb

UA a UA I.00000I ELECT 290
UN a 1)R~ 1.0O0001 ELECT 291

c ELECT 292
C ENTER sPECIES PARAMETERS -_ ELECT 293
C ELECT 294
C - - ELECT 295

20 READ (5.110) TYPE. P0, (0. MOLWT ELECT 296
C - - ELECT 297
c ELECT 298

1F ((OF(5)) 11,6 ELECT 299
C REJECT MORE THAN MAX DIFFERENT SPECIES -— ELECT 300

~ IF (NTYPE.E Q.MAX ) GF TO 20 ELECT 30*
C e~0oRAw USES THE LATEST VALUES READ FOR ((—) OR IONIZE —— ELECT 302

i~ 
(T YP(.NE.4HE(.. ) .AND.TYPE,NE.2HE...AND.TYPE.NE.IHE) GO TO 34 ELECT 303 

—

NE a P0 ELECT 304
GO TO ~~ ELECT 305

~~ 1F (TYP(.
NE,6HIONLZEI GO TO 39 ELECT 306

IONIZE P0 ELECT 307
GO TO 20 ELECT 308

C REJECT DUPLICATION OF SPECIES -— ELECT 309
V 39 IF (NTYPE.EQ.0) GO TO 64 . ELECT 310

00 62 1 a 1,NTYPE ELECT 311
V I~ (TYPE.NE.GAS (I)) GO TO 62 ELECT 312

C PREViOUS VALUES FOR GAS (I) ARE REPLACED BY MOST RECENT —— ELECT 313
EU) • ELECT 314
NO (I) • P0 ELECT 315
GNOLE (I) a MOLWT ELECT 318
GO TO 20 ELECT 317

62 CONTINUE ELECT 315
C ELECT 319

V C STO RE PARAMETERS FOR THE NEW SPECIES CALLED •TYPE• —— ELECT 320
64 NTYPE a NTYPE.1 ELECT 321

V GAS( NTYPE ) a TYPE ELECT 322
E (NTYPE) a E0 ELECT 323
NO (NTYP() a P0 ELECT 32*
GMOLE (NTYPE) a MOLWT ELECT 325
G0 TO 20 ELECT 326

c ELECT 327
C PAR AMETERS USEn FOR MOMENTUM TRANSFER — — ELECT 325
C ELECT 329

1! pR(~5 • NTMOL a NGAS a 0 ELECT 330
D~ 69 1 a 1,NTYPE ELECT 311

69 PM15~ a PRESS • 140(1) ELECT 332V C SORT SPECIES IN DESCENDING ORDER OF COMPOSITION -- ELECT 333
~~ ~

MA J( a ELECT 334
00 I I • 1.NTYPE ELECT 335

00 65 K a 1.NGAS ELECT 316
IF CI.EU .IDENT(K)) GO TO 1 ELECT 337

AS CONTINUE ELECT 338
i~ 4P4O(I).LE,P$AXI GO TO I ELECT 339

PMA X a 140(1) ELECT 340
MG a I ELECT 341

I CONTINUE ELECT 342
• C REJECT COMPONENTS ~ 0.0* ~ FRO. MOMENTUM TIIANSF (R CALCULATIONS —— ELECT 343

V 
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TEST a (NGAS.NF 1).ANO.(PMAX.LT.1.0(—04’Fi(l)) ELECT 344
IF (TEST) GO T(, 66 ELECT 345
NGAS a NGAS • 1 ELECT 346
IOENT H~GAS) a p4(3 ELECT 347
NAME(NGAS) a GAS(NG) ELECT 348
MASS(NGAS) a GMOLE(NG ) ELECT 349
FI(NGAS) • 140(140) ELECT 350
IF (NG AS.LT.NMAX) GO TO 68 ELECT 351

C ELECT 352
66 NTMOL a PRESS ELECT 353

00 67 1 • 1,140*5 ELECT 354
67 FIll) a FI(I),PRESS ELECT 355

IF (NMOL.GT .1.OE 08) GO TO 54 ELECT 356
IF (PTOT.EG .O., PTOT • PRESS ELECT 357

• o.965E 19•PTOT/TMOL ELECT 358
FRACT • NMOL/PR(SS ELECT 359

~O ~ 
a I’NTYPE ELECT 360

9 p40(i) • NO(I).FRACT ELECT 361
54 IF (NE,LE,O .) p4( a IONIZE•NNOL ELECT 362

NPI a NTYPE•1 ELECT 363
GAS(NP1) • 4H((—) ELECT 364
£(NP1) a 0. ELECT 365
(COUNT a NP1 ELECT 366
00 7 N • 1.NKMAX ELECT 367

7 U(N) a 141(14) a 142(N) a 0. ELECT 368
c ELECT 369

p 4 a 1 4 ( C a Q  ELECT 370
C ELECT 371
C ELECT 372
C SELECT, FROM THE INPUT REACTION QUEUE. ALL (LEGAL) REACTIONS WHICH ELECT 373
C INVOLVE SPECIES WHICH HAVE BEEN ENTERED  ELECT 374
c ELECT 375
C ELECT 376

35 1F (SEARCH) GO TO 70 ELECT 377
1F (N.EO.LIMIT) GO TO 5 ELECT 378
a N’I ELECT 379

DECODE (60.260,KIN(TIC(1,N)) IMAGE ELECT 380
GO TO 61 ELECT 381

C ELECT 382
- C  ELECT 383

C SEARCH THE EXTERNAL ELECTRON CROSS SECTION FILE AND RETAIN ALL ELECT 384
C RELEVANT REACTIONS (UP TO NKMA X) FnR THE INPUT GAS MIXTURE - ELECT 385
C ELECT 386
C ELECT 387

70 READ (NOATA .260 ) (1MAGE(L) , L a 1.60) ELECT 388
I~ 

(EOF (NOATA)) 5,63 ELECT 389
63 ~ 

a NK.1 ELECT 390
c ELECT 391
C DUMP NUMERICAL DATA - ELECT 392

READ (NDATA) ELECT 393
59 READ (NOATA,250 ) (CODE ELECT 394

IF (KODE (1) ,EO.IH .AND.KOD((2).EO.LH ) GO TO 61 ELECT 395
GO TO 59 ELECT 396

C ELECT 397
61 IF (NK .EO.NKNAX) GO TO 5 ELECT 398

V CALL D(KOUL (GAS, IMAGE , LHS, PMS. LABEL. lOUT . 10. (COuNT. 60) ELECT 399
C RECALL THAT (COUNT IS AUTOMA TICALLY UPDATED UPON RETURN FROM DE,cOOE ELECT 400

1?-

V.

V - 
- - 
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c ELECT 401
C • ELIMINATE MOMENTUM TRANSFER PROCESSES —- ELECT 602

IF LHS,EU.RHS GO TO 35 ELECT 403
P C ELECT 404

c yF REACTION CONTAINS NONE OF THE SPECIES ENTERED, REJECT IT —— ELECT 405
C ELECT 406

oO 55 L a 1,5 ELECT 607
I • LABEL~L.1) ELECT 408
i~ (I.L(.0) GO TO 58 ELECT 409
I~ (I.LE.

NTYPE ( GO TO 56 ELECT 410
5p i a LABEL(L.2) ELECT 411

~~ (I.LE.0) GO TO 55 
ELECT 412

IF (I.LE.NTYPE) ~O TO 56 ELECT 413
55 CONTINUE ELECT 4~ 4

GO TO 35 ELECT 415
C ELECT 416

S6 NL a P 4 R a O  ELECT 417
UK a 0. ELECT 418
Li • L2 a 0 ELECT 4%9
LEVEL a 0 ELECT 6 0
00 48 L • 1,5 ELECT 421
i a LABEL (L,1) ELECT 422
I~ (I.EQ.0) GO TO 43 ELECT 423

a UK — E(fl ELECT 424
IF 1I.NE.NPI) LEVEL • I ELECT ‘25

48 IF (I.EO.NP1) NL • NL • 1 ELECT 426
43 IF (P4L.EO.1.AND.L .EQ.3) LI • LEVEL ELECT 627

LEVEL • 0 ELECT 428
o~ 49 L a 1,5 ELECT 429
I • LABEL fi.,?) ELECT 430
IF (I.EO.01 GO TO 38 ELECT 431

a UK • E.1 ELECT 432
IF tI.NE.N~ 1) LEVEL • I ELECT 433

49 IF (I.EO.NPI) NR • NR • 1 ELECT 434
38 IF (NR .EQ.1.AP4D.L.EQ.3) L2 a LEVEL ELECT 435

IF ft1.L2.EO.O) GO TO 35 ELECT 436
C ELECT 437

p4K z 14(C•j ELECT 438
IF (11.141.0) P41(14K) • NO (L1) ELECT 439 V

IF (L2.NE.0) N2(NK ) • NO(L2) ELECT 440
I~ (N* NK)’142(NIC).NE.0.) GO TO 47 ELECT 441

V - 14K a Ni~— 1 ELECT 442
~O TO 35 ELECT 443

47 U(NK a UK ELECT 446
NELINIc) a NP — NL ELECT 445
ENCODE (40.26O.PROCESS (1,NIC)) (IMAG ((L), L • 1,40) ELECT 446
NUNBERINK) a N ELECT 447

V ENCODE (60.260,(CINETEC(I.N)) (IMAGEIL), L a 1.60) ELECT 448
(30 TO 35 ELECT 449

C ELECT 450
-: 5 NKP~ • M K 1  ELECT 451

V REWIND NDAIA ELECT 452
ENCODE (40.320.PROCESS (l,N(CPI)) ELECT 453

C ELECT 454
IF (.NOT.EAPA P4O) GO TO 22 ELECT 455

C ELECT 456
C  ELECT 457
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C i~ THE BOLTZMANN ANALYSIS BELOW DID NOT CONV(RGE
, CONTROL RETURNS ELECT 458

C yO THIS POINT TO EXPAND THE ELECTRON ENERGY RANGE -- ELECT 659
- c — ELECT 460

C ELECT 461
40 IF (EMAX.6E.S.) GO TO 23 ELECT 662

• ENAX • (MAX • (MAX ELECT 463
IF (EMA*.GT .5.) (MAX a 5~ ELECT 464
(30 TO 27 ELECT 465

23 (MAX • (MAX • 5.0 ELECT 466
L 27 E~ (EMAX.(IT.25.) GO TO 50 ELECT 467

C ELECT 468
22 E 0 a 0 . ELECT 469

a (MAX/MESH ELECT 670
a UA/0E9 ELECT 471

p4W a Up/DC’ I ELECT 472
IF ((UA.NE.UB).AND.(NA.EQ.NB)) NB a NA.1 ELECT 673
• (P4B NA)•D( ELECT 476

51 • 0. ELECT 473
I~ I0U.GT.0.) SI a 

~~~~~ ELECT 476
DO 29 I a 1.M ELECT 477

V 014014(1,1) QMONII .2) a 0. ELECT 475
EV(!) • (0 ELECT 479
EO a (0 •OE ELECT 400
5(1) • 0. ELECT 451
i~ (J.LT.

NA.OR.I.GT.N8) 00 TO 29 ELECT ~A2
5(I) • SI ELECT 653

29 Q~ (I) 
a (V(I)~ s(I) ELECT 484

5EAM • BIAM.DU.SI ELECT 4*5
C ELECT 486
C PLOT SOURCE FUNCTION Sfl.H FOR EXTERNAL DEPOSITION  ELECT 407

IF (BEAN.lO .0.) GO TO 45 ELECT 485
CALL S1MPSON (OH, NESH/2. 01. DEPOSIT) ELECT 4R9

DEPOSIT a 1.602(~~19’BEAMa0EPOSIT ELECT 490
wRITE (6,360) BEA$. DEPOSIT ELECT 491
yOI%) a DYIL) a 0. ELECT 492
CALL PLOT ~*. M. 1, 5. y0. DY, (V. 0.. 0., .TRUE.. .TRUE.. .TRUE.. ELECT 

493
1 .TRUE., .TRU(., TITLE, 1. 0) ELECT 494

C ELECT 495
WRITE (6,370) TODAY ELECT 496

C ELECT 497
V C ELECT 495

C PROCESS THE ELECTRON CROSS SECTION ARRAYS  ELECT 499
C ELECT 300
c ELECT 501

45 a 0 ELECT 30?
a 1 ELECT 303

- - ERROR a .FALSE. ELECT 304
DO ST P4aI .NK ELECT SOS
i a NUNBER(N) ELECT 306
DECODE (60,260,KINETIC(1,I)) IMAGE ELECT 507
CALL DEKODE (GAS. IMAGE, LHS, RHS. LABEL. lOuT. 10. (COUNT. 60) ELECT 501

c - ELECT 509
V C pWO~~~s THE 14TH INELASTIC ELECTRON CROSS SECTION - ELECT 310

V c ELECT 311
CALL PLASMA (P4OAT*, MGRID.1, MESH. LHS, NHS, PPOC(SS. EV. F. (3. ELECT 312

1 (1(I.N). UT~. tiM. (COUNT. GAS. MISSING, REJECT, OUTSIDE, 10(0. ELECT 513
2 UlaT(6)) ELECT 3*6

-~
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V C ELECT 515
STOP • NISSING.OR.IEJECT.QQ.0uTS1DE ELECT 5*6
IF (.NOT.STOP) ~O TO 32 ELECT 3)7
IF (J.(IT.231 ) GO TO 57 ELECT S~e
ENCODE 430,341.LINE(J)) ELECT 5i9

a .1.5 ELECT 520
(C a K.1 ELECT 321
ENCODE (S0,III,LINE(J)) K. (PROCESS(L.N), L • 1,4) ELECT 322
J a J’S ELECT 323
IF (MISSENG I (NCOO( (50,115,LIN((J)) ELECT 524
IF (HISSING) .1 a J’S ELECT 325

• IF (OUTSIDE ) ENCODE (SO.l16.LIN((J)) (MAX ELECT 526
IF (OUTSIDE) ~I • “5 ELECT 527
IF (REJECT) ENCOOE (50,117.LIN((J)) (MAX ELECT 526
IF (REJECT) .1 • .1’S ELECT 529
IF (J.LE.22S) GO TO 57 ELECT 530
ENCODE ll00,330.LIP4E(J)) ELECT 331

V J • .1.10 ELECT 532
GO TO 57 ELECT 533

C ELECT 53*
32 DO 24 L • 1,N ELECT 535
p4 Q(L.N) a EV(L).Q(L,N) ELECT 536
57 ERROR a (RROA .OR.STOP ELECT 537

C ELECT 535
C PROCESS THE MOMENTUM TRANSFER cRoss SECTIONS —— ELECT 5)9
C ELECT 540

V TWON • 2./1837. ELECT 541
~O ~7 ~ • 1,POG*S ELECT 562
MISSING • REJECT a OUTSIDE a .FALS(. ELECT 5*3
ENCODE (40.113,I(APT) PIAME II) ELECT 5**
10 • 10(141(1) ELECT 5*5
IO1 a ID~~~NPl ELECT 546
302 • JD*ID ‘ NP)•NPI ELECT 547
ENCODE (10.11 6.LHS) 101. *02 ELECT 548
RWS • LHS ELECT 549

C ELECT 550
CAl l. PLASMA (NOATA, MOPID.1, MESH. LHS. RH5, (CAPT. (V. F, 0. OH. ELECT 551
i U1 ,. UN. (COUNT, GAS. MISSING, REJ(CT. OUTSIDE. 10(0. OUT (6)) ELECT Sc?

C ELECT 553
V STOP a MISSING.OR.R(JECT.OR.OUTSIDE.OR.(MASS(I).LE.0. .OP. ELECT 554

I (uM .LT.(MAX) ELECT 555
IF (.NQT.STOP) ~O TO 36 ELECT 536
IF (J.GT .221) GO TO 17 ELECT 557
ENCODE (50,340,LINE (J)) ELECT 3d
J a J.5 ELECT 539
K a k.1 ELECT 560
ENCODE (30,111.LINE(J) ) (C. (KAPTIL), L a 1,4) ELECT 5*1
• ELECT 562

I~ (NISSgN4) ENCODE (50,I15.L*NE(J)) ELECT 563
IF (MISSING) J a .1’S ELECT 564
IF (OUTSIDE) ENCODE (50,116,LIN ((J)) (MAX ELECT 565
IF (OUtSIDE ) .1 • .1.5 ELECT 366
IF (REJECT) ENCODE ISO,117,LINE (J)) (MAX ELECT 567
IF (REJECT) .1 • .1.5 ELECT 568
IF (UW.l.T.EMA*) ENCODE (S0.115,LIP41(J)) EMAX ELECT Sib
IF (UM.LT,EMA() .1 • J’S ELECT 570

V 
IF (M*SS(fl.L(.O.? ENCODE (5O,II9,L*NE(J), ELECT 51)
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IF (MASS (I).LE.0.) .1 a .j’5 ELECT 572
IF (J.L1.225 ) GO TO 17 ELECT 573
ENCODE (100,330,L1NEIJ)) ELECT 574
j  a .1.10 ELECT - 575

V GO TO 17 ELECT 576
C ELECT 577

V C  ELECT 578
C CONSTRUCT Two MOMENTUM TRANSFER FUNCTIONS WHICH OCCUR IN THE ELECT 579
C 8ULTZNANN EQUATION - ELECT 580
C  ELECT 581
C ELECT 582

3(~ FRACT • 
FI(~~) ELECT 583

o~ 44 L 
a 1.M ELECT 584

FQ • FRACT’QMIL) ELECT 565
QNOM (L,l) • O$OM(L,1) • FO ELECT 5*6

*4 QMON(L,2) • ONON(L,2) • FQ/MASS(I) ELECT 587
C ELECT 588

17 ERROR • ERROR.OR.STOP ELECT 589
C ELECT 590
C  ELECT 591
C GENERATE SUMMARY OF WARNING DIAGNOSTICS’ IF ANY  ELECT 592
C  ELECT 593
C ELECT 596

.1 • J 1  ELECT 595
I~ (J.(3T.0) WRITE (6,112) (LINE(L), L • 1.J) ELECT 596

C ELECT 597
00 46 ~ • 

1,14 ELECT 596
X • EV(L) ELECT 599
XSQ ~ TW OM X.X ELECT 600
5TOp • OMOM(L,I).EO.O. ELECT 601
IF (STOP ) GO TO B ELECT 602

a X/PINOL/QMOM (L.1) ELECT 603
46 Aft. .Z1 • XSQ*NMOL’QRON(L,2) ELECT 604

C ELECT 605
XUAR a D(/2. ELECT 606
DO 41 I • 1,MESH ELECT 607

V CALL IP4TEKP (2, XBAR, QMOM(I,1), CV , A(1,1). 1. H) ELECT 608
CALL INTERP (2. XBAR, QMOM(I,2), CV, A(1.2), 1. Mt ELECT 609

41 XWAR • XBAR • DE ELECT 610
QM0M (M,1) • QMOM(MESH.1) ELECT 611
Q$0M(M,2) a Q$OM(N(SH,2) ELECT 6)2

C ELECT 613
B ERROR a ERROR.OR.STOP ELECT 6*6

V FAIAL • FATAL .AND.ERROR ELECT 615
IF (STOP) WRITE (6,350) ELECT 616
IF (FATAL ) GO TO SO ELECT 6)7

EXPON a (AP (~~(/KTE) ELECT 61$
a I, ELECT 6*9

00 3 ? Ia i ,M  ELECT 620
Flit a FB ELECT 6.1

37 F8 • FB•EiPON ELECT 622
C ELECT 623

r ENCODE (40.500,(CAPT) ELECT 624
C ELECT 623
C PKOi~IB~T FURTHER PLOTS OR TABUl ATIONS OF C- CROSS SECTION DATA—- ELECT 626
C ELECT 627

V 
0*11(6) * UUT(7) • .FALSE. ELECT 628
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(EXPAND ) GO TO 90 ELECT 629

c ELECT 630
c  ELECT 63*
c ELECT 632

V N 0  ELECT 633
00 12 1 • l,NPTS ELECT 634
i~ 

(EOVCRN (i ).EQ. 1.0) GO TO 12 ELECT 635
a ELECT 636

EOVERM (N) a EOVERN (I) ELECT 637
1? CONTINUE ELECT 635

C ELECT 639
C IF ~I0 VALUES OF £/N (UNITS OF 1.IE—16 VOLT 

C142) WERE SPECIFIED ELECT 640
C BY INPUT. DEFAULT IS TO THE TABLE VALUES EN• DEFINED ABOVE  ELECT 64*
C ELECT 642

IF (N.NE.0) GO TO 25 ELECT 643
00 26 1 • 1,NPTS ELECT 644
IF (EN(I),EQ.0.) GO TO 25 ELECT 645
N 1 ELECT 646

26 EOV(RN(1) a (P4( 1) ELECT 667
25 N~ TS • N ELECT 645

C ELECT 649
p414 • ELECT 650

13 IF (NP4.EQ.PIPTS) ~O TO 60 ELECT 65)
PIN a N~’I 

ELECT 632
• EVCN • £OVERNO,IIfl 1.OE—16•NMOL ELECT 653

90 CONVRGE a .FAL SE. ELECT 654
V C ELECT 655

- -  c ELECT 656
C ELECT 657

CALL B0LTZ (MGRIO’l. MESH. 14K. NAME, Fl, NGAS. NMOL, 71401.. ITNAX. ELECT 655
I TN~X. (PS, (CAPT. TODAY. OUT. (VCN. NC. PROCESS. U, N). N2, NEL. ELECT 659

2 S. BEAM. CREATE, (V. 0. 014014. F. 0. A. B. V5IG. POWER. PCOLL. ELECT 660

3 QISCH, DEPOSIT. DEOT. ELAST IC. 014(07. OLNEOT. IONIZE. ATTAC H. VD. ELECT 661
4 MU, 0, (K. AMPS. (lIAR. TE, CONVRG€, PERCENT) ELECT 662

C ELECT 663 
ELECT 666

C ELECT 665
EXPAND • (.NOT.CONVRGE).OR .(A05(PERCENT ).GT.PCT) ELECT 666
EXPAND • EAPANO.ANO.(EMA*.LC.25.) ELECT 667
EXPAND • .FALSE. ELECT 665
iF ((XPANO) GO TO 40 ELECT 6*9
I~ 
(.NOT.CONVRGC) GO TO 60 ELECT 610

C ELECT 671
PWR a DISCIs • DEPOSIT ELECT 672
TABL((1414.1) a EOVERN(NN) ELECT 673
TABLE (NN.2) a UNAR ELECT 674

V TABLE (NN,3) a EN ELECT 675
TASLE (NN.4) a T( ELECT 676
TABLC (MM.S) • VD ELECT 677
TABLE(NN,6) a MU ELECT 675
TABLL(”N.7) a D ELECT 679

V TABLE (14N.8) • PWR/NMOL ELECT 650
V TABLE (1414,9) • AMPS ELECT 681

C ELECT 652
I~ (PWR.E0.O.) PWR a ANA*1(A BS ((LA%TIC) .AB S(PCOLL),A BS(DCDT)) ELECT 683
p(Np~.p~~PI) • ELAST*C*IOO,/PWR ELECT 654

V 
~0 4 .1 • 1.14k ELECT 653

V~~V~~~~~~
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pffip4,J) a PowER (J)/PWR~ )O0. ELECT 686

1F (VS1G (1.J).GT.0.) RATE (NN,1,J) a ALOGIO(VSIG (1,J)) ELECT 687
4 IF (VSIG(2,J).GT.0.) RATE (NN,2.J) • ALO(310(VSIG(2,J)) ELECT 685

C ELECT 689

~O TO IS ELECT 690
60 IF (N14,(0.1) GO TO 50 ELECT 691

NPTS • 1414 ELECT 692
NG1 • NGAS 1 ELECT 693
NSPACE a 58 — 6’NGAS ELECT 694
ENCODE (150,230,FORH) lISPACE, 1401. PIG) ELECT 695

C ELECT 696
C ELECT 697
C ELECT 698

V C TABULAR OUTPUT OF PLASMA PARAMETERS FOR THE SPECIFIED GAS MIXTURE ELECT 699
C ~OR SEVERAL VALUES OF (/14 — — ELECT 700

fr C ELECT 701
1F .N0T.OUT(8~~ GO TO 2 

ELECT 702
L a 22—NpTS ELECT 703
IF (L.GT .9) L • 9 ELECT 704

[ ENCODE liO.100,SKIP) L ELECT 705
W RITE (6.SKIP) ELECT 706

2 WRITE (6,120) ELECT 707
IF (NGAS.EO.1) WRITE (6,220 ) NAM((l) . TNOL ELECT 705
IF (NGAS.GT .1) WRITE (6.FORM ) (NAM ((I). I a 1,NGAS). (FE(I), I • ELECT 709

tI I ),NGASI, TMOL ELECT 710
WRITE t6,130t ELECT 7))
00 52 N • 1.NPTS ELECT 712

52 WRITE (6.140) (TABLE(N,I), I • ),9) ELECT 713
WRITE (6.150) (MAX, MESH, DE ELECT 716

C ELECT 713
C TABULAR OUTPUT OF FRACTIONAL POWER PARTITIONING FOR EACH OF THE ELECT 7)6
C ELASTIC AND INELASTIC COLLISION PROCESSES AS A FUNCTION OF (IN -— ELECT 7)7
C ELECT 715

Ml a 1 ELECT 7)9
14 IF (Mi.GT.NKP1) GO TO 2 ELECT 720

a P11.20 ELECT 721 
V

IF (NKPI.LT .M2) H? a PIKP1 ELECT 722
LS6IP • 20—M2.M1 ELECT 723
IF (LS(CIP.LE,O) LSKIP • 1 ELECT 724
ENCODE (20.310.DY) LSKIP ELECT 725

- 

- 

LI a 1 ELECT 726
IS IF (L1.GT.NPTS) (30 TO 21 ELECT 7??

L2 • LI’S ELECT 728
IF (L2.GT.NPTS) L2 a NPTS ELECT 129
NSPACE a (S—L2.LI)•15/2 • ELECT 730
1.21 a (.2 L 1  ELECT 73)
NM2 a NSPACE 2 ELECT 732
NUASH • 54 ‘ 15 L21 ELECT 733
ENCODE * 100,280,1.68(L) NSPACE, L?1. PISPACE ELECT 734
ENCODE (20,290,70) 14142, NDASH ELECT 735
ENCODE (50.300,(CAPT) NSPACE , L21 ELECT 736
WRIT( (6,1)7) ELECT 737
WRITE (6,270) ELECT 735
IF (NGAS.EQ.1) WRITE (6.220) NAMEW . TMUL ELECT 739
IF (NOAS.GT .1) WRITE lb,FOPM) (NAME (L). I a I,NGAS), (Fill), ~ 

a ELECT 740
I 1.PIGAS). TROL ELECT 74)
WRITE (6,LAB(L) (EOV (RN(L), L • L1,L2) ELECT
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WRITE (6,70) ELECT 743
00 19 N • NI.M2 ELECT 74,4

19 WRITE (6,KAPT ) (PROCESS(L.p4). 1. a L,4). (P11,14), L • LI.L2) ELECT 7*5
WRITE (6,70) ELECT 746
LI a L2’l ELECT 7~ 7
GO TO )0 ELECT 745

2) Mi a M2’l ELECT 749
V 

~O TO I~ • ELECT 750
C ELECT 75)
C ELECT 752

ELECT 753
C p1015 0F PLASMA PARAMETERS FOp THE SPECIFIED GAS MIXTURE AS A ELECT 15*
C FUNCTION oF E,NTOT - ELECT 755
C ELECT 7~*

2 jF (NPTS.LT .5) GO TO 50 ELECT 757
70(1) • 70(2) a 07(1) a 07(2) a 0. ELECT 758
IF (.NOT.OUT (9) ) GO TO 30 ELECT 759

C ELECT 760
WRITE (6,170) ELECT 761
IF NGAS.(Q.1 WRITE (6,220) NAM ((1), P401 ELECT 762
I~ (NGAS.GT .1) WRITE (6.FORM) (14*14(11), I a 1.NGAS), (Fill). I a ELECT 763

1 1,PIGAS). VIOL ELECT 766
CALL PLOT (21, NpTs, 1. TABLC(1.2) . Y0, DY, (OVERN. 0.. 0., ELECT 7*5

V 1 .TRUE.. .TRLj(, . .TRUE., .TRUE., .TRUE.. HEAD(2). 2, 0) ELECT 7*6
W RITE ~6,20O) TODAY ELECT 767

C ELECT 7*e
wRITE (6.180) - 

- 
ELECT 769

IF (NGAS.EU .l) WRITE (6,220 ) NAME (1). THOL ELECT 770
IF (NGAS.GT .l) WRITE l6,FORM (NANE(1). I a l.HGAS). FI (I . I a ELECT 771
) ),14(3*S). VIOL ELECT 772
CALL PLOT (21, NPTS. 1, TA~L((),4 ). 70. DY. (OVERN. 0.. 0., ELECT 773
1 •lpUE., .TRU(., .FALSE.. .TRU(.. .TRUE.. HEAD (4), 2. 0) ELECT 774
WRITE l6,?00 TODAY ELECT 775

C ELECT 776
WRITE (6,190) ELECT 777
IF (NGAS.EQ .1) WRITE (6.220) NAM((1), TMOL ELECT 778
1F (NGAS.GT .1) WRITE (6,FORM) (NAME(I) , I • 1.PIGAS), (FI(l). I • ELECT 779

1 1,NGAS)’ T MOL ELECT 750
CALL PLOT (21. NPTS. 1. TABLE(1.6). 70. 07, EOVERN. 0.. 0.. ELECT 75)

I .1Q(J(~~ .TRUE., .FALSE., .TRUE., .TRUE.. P4(60(6), 2. 0) ELECT 782
WRITE (6,200) TODAY ELECT 7143

C ELECT 7Es
WRITE (6,210) ELECT 7145
IF (NGAS.E Q.1) WRITE (6,220) NAME (L . TMOL ELECT 7146
IF (NGAS.GT .1) WRITE (*,FORM) (NANE(I), I • 1,NGAS), (FI(I), I • ELECT 7147

* 1.14(3*5). TsOl. ELECT 755
CALL PLOT (21, NPTS. 1. TAwLE*I.e). YO. DY, EOV(RN, 0.. 0., ELECT 789
I .~pUE.. .TRUE., .FALS(.. .TRU(. . .TRUE.. HEAD(S), 2. O ELECT 790
WRITE (6.~ 00) TODAY 

ELECT 79)
C ELECT 792
C PLOTS OF ENDOTHERNIC ELECTRON COLLISION RATES (VSIG) (CM3/SEC) FOR ELECT 793
C ALL OF THE INELASTIC COLLISION PROCESSES. AS A FUNCTION OF E/NTOT ELECT 194
C ELECT 795

30 IF (.NOT.UUT(iO)) GO TO 50 ELECT 796
DO 16 .1 • 1.14K ELECT 797
PIPt OT • 0 ELECT 795
jF (VSJG (1.J) .GT.0. ) NPLOT • 1 ELECT 1149
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IF (NPLOT.%.Q.O) GO TO *6 ELECT 800
IF (NEL (J).EQ.0) NPLOT * PIPLOT.) ELECT 801
ENCODE (20,160,KAPT ) j, p ELECT 502
WRITE (6.240) .p. (PROCESS(l.J), I•1,6) ELEC7 803
IF (NGAS.EU,*) WRITE *6.220) P41414(t)), VIOL ELECT 806 -

IF (PIGAS.GT .1) WRITE (6.FORM) (NAME(I), I • ).NGAS). (FlU), ~ 
a ELECT 1405

1 ),NGAS). VIOL ELECT 806
CALL PLOT (21, NPT5, 1. R*T((1,l,J), 0.. o., EOVERN, 0.. 0.. ELECT 807

4 1 •TR~)(.t .TR%jE,. .TRu(.. •TRUE., •TRtJE.. (CAPT. PIPLOT, 0) ELECT 808
V 

WRITE (6.200) TODAY ELECT 009
16 CONTINUE ELECT 8)0

C ELECT 511
(30 TO 50 ELECT 612

V ELECT 0)3
- C FORMAT STATEMENTS ELECT 814

C ELECT 015
100 t ORs~T 15H (LHL,,ii,4H(/,t) ELECT 5)6

c ELECT 017
1)0 FORMAT (*10.3(10.3) ELECT 810

C ELECT 6*9
II) FORMAT (12’) •4A10.SX) ELECT 620

C ELECT 021
11? FORMAT (1H1/20X’WARNING ——.//256’ERRORS OCCURRED FOR THE INPUT E— ELECT 822

icRO~S SECTIONS FOR THE FOLLOWING ELECTRON COLLISION ‘/2SX PROCESSE ELEcT 823
25. IF THE PROGRAM IS EXECUTED, A ZERO CROSS SECTION WILL BE ASSUN ELECT 524
3ED$.//20X.90(114 )/,(40X,SA)0)) ELECT 025

C ELECT 026
113 FORMAT (‘MOMENTUM TRANSFER FOR •,A )O) ELECT 027

C ELECT 828
114 FORMAT (14.16) ELECT 829

C ELECT 530
115 FORMAT (l0(1H ‘NO E— CROSS SECTION DATA WAS FOUND.’) ELECT 531

C ELECT 832
116 FORMAT (10(1K )‘$IGMA • 0 IN THE RANGE (0,’Fe.I’I EV.’ ELECT 833

C ELECT 534
1)7 FORMAT (10(1H )‘ERRORS OCCURRED I~ CROSS SECTION DATA .’) ELECT 535

c ELECT 836
118 FORMAT (1OUH ,‘CROSS SECTION ODES NOT SPAN (0.’F4,1’) (V.’) ELECT 037

C ELECT 1438
119 FORMAT (1O (1H )‘TH( MASS ENTERED FOR THIS SPECIES IS ~ 0’) ELECT 539

C ELECT 54*
120 FORMAT (42X’SUMNARY OF PLASMA PARAMETERS AS A FUNCTION OF E/NTOT ) ELECT 841

C ELECT 542
130 FORMAT (/14X,.E/NTOT’.7X.’U8AR’,36.’EK • 0/Mu’,SX,’TE’.IOX. ’VO’, ELECT 843

1 12X, •MU.,I3X, .De9*’P/NNOL,N(’3X,I1HJ/NE a E’VDII1X,’((—16 V CM2)’ ELECT 544
246’ (EV)’,56,’((V)’,6X..(DEG K).,SX.’(CM/S)’,7X,’(CN2/V/S)’,6X, ELECT 545
3.(CM2/S)’,4X.*(WCM3/ELMOL)a,IX,a(AI4P CM/EL (CT)”IOX,iI6(1H—)) ELECT 846

C ELECT 547
140 FORMAT (/iOX,F10.3,F )i.3,F*0.3,F11.0.IPS(16.3) ELECT 848

C ELECT 849
150 FORMAT (/10X.1I6(1H )//36X’(THE ELECTRON ENERGY RANGE fO .’FS.l’J £ ELECT 550

lv ~AS DIVIDED INTO ‘.I4/36X . ‘INTERVALS. GIVING AN ENERGY R(SOLU ELECT 55)
2TION O~ DU a’,1P(9,2.’ (V.)’) ELECT 1452

C ELECT 853
160 FORMAT (6IIVSIGF(,12,2H) .6HVSIGR(,I2.2H) ) ELECT 554

C ELECT 855
170 FORMAT (LH1/ 44X’AVERAGE AND CHARACTERISTIC ELECTRON (N(RGY 1EV)’) ELECT 556
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C ELECT 867
• 1140 FORMAT (1H142X’EFFECTIVE ELECTRON TEMPERATURE AND DRIFT VELOCITY’) ELECT 538

C ELECT 059
1140 FORMAT l1H1/46X’ELECTRON MObILITY AND DIFFUSION COEFFICIENT’) ELECT 860

C ELECT 8*1
t 200 FORMAT (/56X’E/NTOT (1.0 E—16 VOLT C142)’IBX’DR. WILLIAM B. LACINA, ELECT 862
3- 1*A1I/100X’NORTHROP RESEARCH AMP) TECHNOLOGY’) ELECT 043

C ELECT 864
210 FORMAT (1H142X’TOTAL ELECTRICAL POWER £140 CURRENT DENSITY PER NE’ ) ELECT 065

C ELECT 866
220 FORMAT (556, ’PURE ‘.63.’ TMOL •‘,FS.O.’ 0(0 K’/ ) ELECT 067

c ELECT 868
230 FORMAT (1K(,12.4HXA3.,I2.20H1’,’A3),’ • ‘2PF6.2~ ,I2.3BH(’ /‘F6.2). ELECT 869

1” TMOL •‘.OPFS,O’ 0(0 K’/)) ELECT 870
C ELECT 07*
240 FORMAT t1H1,33x,’LoG PLOT OF ELECTRON COLLISION RATES VS1G tC’43/ ELECT 572

1SEC FOR REACTION (‘I2’)’/55X,4A10/) ELECT 573
C ELECT 574

f 230 FORMAT (8*10) ELECT 575
C ELECT 876
260 FORMAT (5061) ELECT 877

C ELECT 678
270 FORMAT (18X’SUMMARY OF FRACT IONAL % PO~pER PARTITION FOR ALL ELECTR ELECT 879

¶ ION COLLISION PROCESSES AS A FUNCTION OF E/NTOT’) ELECT 8140
C ELECT BA )

2140 FORMAT (‘(/ ‘I2*X.4X’R(ACTION’ISX’E/NTOT —— ‘ •F7.2,ØI1’F1S.2/’, ELECT 5142
lI2.*X.24X’(l.OE lG V CH2)’)*) ELECT 5143

C ELECT 6144
V 290 FORMAT (1H(,I2~IX,�13’(1H—)/)’) ELECT 8145

C ELECT 886
300 FORMAT UH(.i2’X,4A10.F5.3.’I1’FIS.3/)’) ELECT 8147

C ELECT 8148
3)0 FORMA T (5H(1H*,.12’(/))’) ELECT 889

ELECT 890
320 FORMAT (‘MOMENTUM TRANSFER COLLISIONS’) ELECT 891

C - ELECT 892
330 FORMAT (SOX’NO FURTHER WARNING DIAr,NOSTICS WILL RE ISSuED.’ ELECT 893

C ELECT 894
340 FORMAT (50*) ELECT ess

c ELECT 149*
330 FORMAT (/30X’FATAL ERROR —— MOMENTUM TRANSF(R COLLISION FREQUENCY’ ELECT 8147

I/30X’B(CAHE ZERO AT SOME POINT; ANALYSIS HAS 1/OH TERMS.’) ELECT 1498
C ELECT 899

- 340 FORMAT (1H1,22X , •NORMALIZED EXTERNAL SOURCE FUNCTION SW) FOR C ELECT 900
1REATIOP4 OF ELECTRONS IN THE ENERGY RANGE IU,U’flU)’/25X’TOTAL ELECT ELECT 901
2R014 CREAT ION RATE • ‘1P(iO,3’ CM—3,SEC. POWER 0(POSIT ION a ‘(10.3. ELECT 902
3’ WATT,CMJ’/) ELECT 903

C ELECT 90*
370 FORMAT (/b2X’ELECTRON ENERGY U (EV)’lbX’OR. WILLIA M B. LACINA. ’A l* ELECT 905

1/IOOX*NORTNROP RESEARCH AND TECHNOLOGY’) ELECT 906
ELECT 907

V 5~~ FORMAT (7X’EL (CTRON KINETICS AHALYSIS’7X) ELECT 9014
c ELECT 909
c ELECT 910
C ELECT 9)1

1414 CALL. EXIT ELECT 9)2

• (NO ELECT 913

- -
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