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This paper describes a computer program (SIMULT) that
calculates the time dependent, spatially averaged density,
electron temperature and ion temperature in a toroidal
multipole. The program is an adaptation of one developed
to simulate confinement in the EIMO Bumpy Torus at Oak
Ridge. The program is zero-dimensional in the sense that
it predicts only spatially averaged quantities. It has
been used mostly to study cw microwave heated plasmas, but
pulsed microwave and gun injected plasmas can also be
studied. The numerical predictions and comparisons with
experimental results will be described in detail in a sub-
sequent paper.

The numerical method consists of solving three coupled,
time dependent, non-linear, first order, ordinary differen-
tial equations, one for the particle density, one for the

electron energy density, and one for the ion energy density:
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The symbols and units are as follows:

n = electron (or ion) density (units of 10° cm_3)

T_ = electron temperature (eV)

e
Ti = ion temperature (eV)
Ue = nTe
U. = nT.
i i

n_ = neutral particle density (109 cmns)
B = average magnetic field (kG)
B = dB/dt (kG/sec)



a = minor radius of plasma (cm)

L = length of plasma (2nR for toroid) (cm)

= obstacle (hoop supports and probes) area (cmz)
= microwave power (watts)

microwave frequency (GHz)

= unperturbed microwave cavity Q
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= time (sec)

The three equations are solved by the simplest method of suc-

cessive iteration using the current values of each parameter.

The electron and ion temperatures are incremented according to:
AT

e

AT.
1

(AUe - TeAn)/n

(AUi - TiAn)/n.

The iteration step At can be adjusted to insure any desired

degree of accuracy. The initial conditions (n, T , and Ti)

e’
can be set arbitrarily. The detailed form of the various
terms is given below:

Magnetic field: Any time dependent magnetic field can be

specified. For the small octupole we use:

B=B e “t/T gin wt,
where w = 200m sec -1 and T = 10'2 sec. The magnetic field

is corrected for finite beta as follows:

B=/R

2 -8
VAC 4.05 x 10 n(Te + Ti)

Microwave power: Any time dependent microwave power pulse

can be specified. For the small octupole we use (PLP 494):

P = P_max [0, 2B/B_ - 1].



Neutral density: The neutral (hydrogen) density is calculated

at each time step from the pressure (p) as follows:

1
e

n, = 322p exp[-3.07 x 107" %@F e'17/Te]

+ 12.88p exp[-1.7 x 10°° —EE;-e'17/Té]
T
e

where the first term is for thermal (0.025 eV) neutrals and the
second term is for Franck-Condon (7 eV) neutrals. The exponential
factors account for the finite penetration depth of the neutrals
into the plasma. When the neutral density is increasing in time,
the rate of increase of each component is limited to:
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representing the transit time of a neutral from the edge to the
center of the plasma.
Tonization: The ionization rate for a maxwellian electron dis-

tribution is approximated by an analytic function:

= 50.4 20 -17 Tg
T 18

e
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ot'ionization

Diffusion: Classical diffusion due to electron-ion and electron-

neutral collisions can be written as:

n ., T,
g—?]d.ff .= 0,33 ———— + 107% 28
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The ambipolar electric field has been considered, but ion-
neutral collisions have been neglected since they amount to
only a 1.2% correction to the diffusion rate.

Obstacles: Hoop supports and probes which intercept the plas-
ma are assumed to collect particles at a rate given by the ion

saturation current for an isotropic plasma:

iy =
3t obstacles a’L

where in practice AD is an effective obstacle area calculated
from lifetime measurements of ions and hot electrons. For
the small octupole we use 90 cmz, which is somewhat greater
than the geometric area.

Field decay: When é]—BAis negative field lines are leaving the

dt
machine, and plasma is assumed to leave also at a rate given

by:
= - 1 — >
min[O0, B]

2
5t'field decay

Microwave heating: The microwave heating rate is given by:

ﬁ{e_l _ 2x10°P
gt microwaves (1 . nc/n)azL
where n. is the density above which the microwaves are to-

tally absorbed. From PLP 282, n. can be estimated from:

n. = 52[4.5 x 1077 (£/B)Y*+ 37.2 + 123(B/£)??].



Excitation: Energy lost by inelastic collisions with neutrals

is estimated by assuming that each electron loses 30 eV per

ionization:
oU
Tef =308
3t excitation 3t ionization

Ion collisions: Classical electron-ion collisions result in

an energy loss given by (Spitzer, page 135):

E)Uel _ 61n* (T - Tj)
5t 'ion collisions Tezh

Bremsstrahlung: Electron-ion Bremsstrahlung losses are given

by (Rose and Clark, page 233):

3Uq

= -4 2m L
52_4bremsstrahlung = 107" n"T "=

Synchrotron radiation: Electron synchrotron radiation, neglect-

ing reabsorption, is given by (Rose and Clark, page 25):

8U

e
[synchrotron

= 3.87 x 10°nB?T (1 + T /2.04 x 10°).
3t e e

Electron thermal conduction: Heat conduction due to classical

collisions and to obstacle losses (Huddlestone and Leonard, page

98) is given by:
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Electron collisions: Ions are heated by classical collisions with

electrons (Spitzer, page 135):

U3 61n* (T - T;)

Nt lelectron collisions ~ Tea@

obstacles °



Charge exchange: Charge exchange losses are represented by an

approximate analytic form:

aUl 0.01 861’]110T1 8

gz_4charge exchange

Ti + 100

Ion Thermal conduction: Heat conduction due to classical col-

lisions and to obstacle losses (Huddlestone and Leonard, page

98) is given by:
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The following pages give a FORTRAN listing of the code and

typical output.



LY Y -

Le C PROGRAM SIMULTY e« JAN 25, 1973 o
24 DIMENSION T(101)4DE{101)»TE(JO1)TI(101)
e A DIMENSION BP(}0}),PP(10L),SJ(101)
Hae
S C DEFINE_FUNCTIONS
b o D) IS DN/DT DUE To JONJZATION
?= DI(DENS 4ONEUT 4 TE ) =50 44 DENSDNEYTSEXP (=} 740/ (TE+D ¢34 )/TE®0,125
C D2 1s DN/DT DUE To DIFFUSION
*__¥+___________RZLDENS11E4lniN51#0*3340ENs#5GR¥4454*+1419N59144l*+f3#5/#%#———~—~-
10, C P3 IS DN/DT DUE To OBSTACLE LOSSES
3} e——— DIIDENS,TE) =2, 065+ DENS»AOSQRI(AMAXIATE TIA M AAL AL AL —
120 c PEl 1S DUE/DT DUE 10 MICROWAVES
e & v PEL(P)=2+0E9*P /(| 04+DEQ/DEAVLALA/AAL ——
14, C PE2 1S DUE/DT DUE TO ION COLLISIONS
— I1®s  PEZIDENS,,TE,TI)=bé] ,0%DENSeDENS* (TE~TI)/TE®#],5
1ée C. PE4 15 DUE/DT DUE TO BREMSSTRAHLUNG o -
17¢  PES(DENS,TE) =] +0E=4sDENS®DENS«SQRT(TE)
18 c PE5 IS DUE/DT DUE TO SYNCHROTRON RADIATION - - .
19 PES(DENSITE)®3¢87Em3*0ENS#B*BeTE®(],0¢TE/2+04E5)
20, C PE6 IS DUE/DT DUE 70 THERMAL CONDUCTION
21 PEG(DENSsTE) 2454 TE*D2(DENS, TE)+5,54%TE«P3(DENS,TE)
) 220 (d P13 1S DVUI/DT DUE 70 CHARGE EXCHANGE - _ B -
23, PI3(DENSsDNEUT, Th)s Q.stanENsaoNEurmrluﬁaz(71¢g90.n)
244 C P16 IS pDUI/DT DUE 10 THERMAL CONDUCTION -
25, PIG(DENSsTE,T])22,5%T1#D2(DENS,TE)+2,0¢TI#D3(DENS,TE)
‘260
27, C SPECIFY PARAMETERS
28 €. PO 1s PEAK MICROWAVE POWER IN waTTS -
29, PO=1n,0
300 IPWR=] - - o - -
31, 200 CONTINUE
32, C IIMAX |S NUMBER Of ITERATJONS
a3, C DEA IS INITIAL DENSITY IN 10#%e9/CC
34, C TEA 1S INITIAL ELECTRON TEMPERATVRE IN EV o
35, C. TIA IS INITIAL ION TEMPERATURE [N EV
‘360 C A IS RADIUS IN €M - - -
‘37 C AL IS LENGTH IN CM
38. C AO IS OBSTACLE AREA IN SQ CM
39, c PRES IS NEUTRAL PRESSURE IN |0%s=5 TORR
40, c BO IS FIELD AT QUTER WALL IN KGAUSS B
41 ¢ F IS MICROWAVE FREGUENCY IN GHZ
42, ¢ Q IS THE MICROWAVE CAVITY Q - -
43, o TMAX 1S DURATION oF EXPERIMENT [N SECONDS
44,4 J1IMAX=4000
45, DEA=N.00]
M6 TEA=(n, | . R
47, TiA=0,025
484 A=18,0 R o
49, AL=27040
50, AO=90,40
51, PRES=5¢0
_ B2¢  BO=},0 i S o
53, Fe2e45
B4, Q22000.0 - o o
58, TMAX=0 005



57, c SPECIFY INITIAL CONDITIONS

68 . IPRINT=1IMAX/100 - _
59, DT=TMAX/FLOAT(IIMAX)
600 B=]+QErS ] e
61 11=0
620 TIME=Qe0
63, DNT®=322,0e¢PRES
b4, DFC=)2:88¢PRES -
65, DEMAX=DEA
bbe TEMAX=TEA -
67 TIMAX=T]A
684 DNMIN=335,0#PRES _ -
69 BPMAX=0,1¢B0
70. e PPMAX=0,18P0 — o o R
71e SJMAX=0, qulDEAQEQRTlYEAl .
72
73, c RECORD VALUES o o
T4e WRITE(6,440)
75¢ - 440 FORMAT(JH1,* STEP _ TIME  pENslTY TE
76 2 T1 DNEUT FIELD POWER JSAT?)
77 450 CONTINVE
78, BOLD=B
79 B=BOOSIN(3e|4)59¢TIME/TMAX) eEXP(=0s58TIME/TMAX) /0e7o87+]1e0E=5
80 BRSQRT(ABS(B*Be4e05E=BeDEAR(TEA+TIA))) "
81 Y DEO'F'F'LELEQQEQ1FLBJ"433142_42310'1ELEl__DJAAA_lliﬂ______
82, PeAMAX1(0e0,2,08P0s (B/B0O=045))
83, sal-n.:nﬂ-nzAgsnﬁxijﬁAxncrsn.,_ Al)
B4 DNTO=DNT
_ BSe DFCO=DFC
864 0NT=322;0*PRES*EXP(w3oB7E'4~DEk¢AOEXP(91790/(YEA*ﬂosi)/Tﬁﬂ'*D»IZS)
B2, DFC=124880PRESOEXP(=]e70E=5eDEAeASEXP(=)740/(TEA®D23))/TEACD.125)
88, IF(DNTeGToDNTQ) DNTEDNT+IDNTOmDNT ) *EXP (el 29ES*DT/A)
89, IF(DFCoGT4DFCO) DFCuDFCa(DFCODFC)SEXP (=l 4E42DT/A)
90« DNEUTSDNT#DFC
91 DEMAX®AMAX ] (DEMAX,DEA) - E—
92, TEMAX=AMAXI(TEMAX,TEA)
93, TIMAX=AMAXI({TIMAX,TIA) e
944 ONMIN=AMINI (ONMIN,DNEVUT)
95 ¢ BPMAX=AMAX) (BPMAX ,8)
P4 PPMAX=AMAX] (PPMAX,P)
97, SJMAXSAMAX ] (SUMAX ,SU1) I
98, IF(MOD{11+)4PRINT)eNE,1)} GO TO 480
994 __ WRITE(é,460) J1,TIMEJDEAsTEA,TIAsDNEUT,BsP,SY1
100 460 FORMAT(LIH ,113,8F13.4)
101, I=11/IPRINT1
102, T(l)=TIME
103, DE(1)=DEA .
104, TE(I)=TEA
105y _ Ti(l)=TIA . o
1106 BP(I)=B
107, PP(])=P
108, SJ(1)=S8yl
109, 480. CONTINUE _ . .
110, IF(11+GEe1IMAX) GO TO 640




1120 < INCREMENT DENSITY
113, DDENS=D) (DEALDNEUT,TEA)«DT
114, 2=D2(DEA,TEA)*DT
3115, 3=D3(DEA,TEA)®DT
1164 N*ZQD*DEA*AMINL(093:8~80LD)/BOLD
e 117 IF(ABSIDDENS) +GT20.5*DEA) DDENS=S]IGN(D+5*DEA,DDENS)
118, DEASDEA+DDENS
119
120, C INCREMENT ELECTRON TEMPERATURE
125 DUE=PEL(P)sDT = _
122, 2=30.0%D1(DEADNEUT ,TEA) DT
1234  3=PE2(DEASTEAsTIAISDT
§249 4oPE4 (DEASTEA)*DT
28 S ePES(DEA,TEA)eDT -
126, 6~PEG(DEAYTEA) DY
- 1276 PTE=(DUE"TEA®*DDENS ) /DEA e — e
128 IF(ABS(DTE) eGToDe5*TEA) DTE=SIGN(O«S*TEAIDTE)
129, TEA=TEA+DTE
130 o
131 C INCREMENT 10N TEMPERATURE o N -
1320 ~ DUI=PE2(DEA,TEA,TIA)*DT - - B
133 2*Pl3(DEA'DNEUT,TIA)*DT
1344 3=-PlA(DEAYTEAYTIA) DT
135, PTI=(DUI~TIA*DDENS)/DEA
R -1 X IF(ABS(DTI)+GTeDe5*F1A) DTI1=SIGNIOS*TIAIDTI)
137, TIASTIA+DT]
138, ) o .
139, o INCREMENT TIME
140, J1=11e)
141 TIME=DToFLOAT(1])
142 GO TO 480
143, 640 CONTINVE
. 1440 o
145, C RECORD MAXIMUM VALUES
146 WRITE(6,700) DEMAX,TEMAX»TIMAX,ONMIN BPMAX,PPMAX)SJMAKX
l::. 700 FORMAT(}HO,? MAXIMUM VALUES? ,7F13,4)
1 .
149, C GRAPH QUTPUT
150, DO 820 1=1,10) — . a
151 TCI)®640*T(1)/THAX
1524 DE(1)=6,0DE(])/DEMAX e
1530 TEC(I)=64,08TE(])/TEMAX
154, TI(I)®6408TIC(I)/TIMAX o o R .
188, BP(1)=64,0¢BP(]1)/BPMAX
1564 PP(l)sbeQePP(})/PPMAX = S ——
157 SJY(I)36,0%SJ(1)/SIMAX
158, 820 CONTINUE
159 CALL GRAPH2(T,'RY,DE2»"R?»101,%6X61,'NONE",*MULTIPOLEF SIMULATION, »1
1600 29'TIME 2", *DENSITY AND TEMP (NORMALIZED)so',*0%) ] I
161 CALL GRPH2ZV(T,'R*",TE+"R?»10],*'NONE*,'E"?)
162 CALL GRPH2V(T,*R',T1,"R*'3101,'NONE*,"']"*)
163, CALL GRAPH2(T,'R",BPy"R"9101,%6X6¢,'NONE','MULTIPOLE SIMULATIONao'
164, 2y'TIMEso ' '"FIELD AND POWER (NORMALIZED),e','B')
165, CALL GRPH2V(T,'R*,PPs "R 2101, INONE?,'P?)
1660 CALL GRPH2VIT,'R',SJUs"R",)D1,"NONE*,"0?) e
167, CALL GRPHND
168, IPWRs[PWR#] )
169, B0 PO=10.0#PO
170, IFUIPWRJ.LE.4) GO TO 200
1718 STOP
172, END - I




J

STEP TIME DENSITY TE T1 pPNgVT FIgLD POWER JSAT
0 20000 0010 « 1000 +0250 1674,4,4000 0000 » 0000 20000
&40 +0000 0004 90366 «0092 1674,4000 #0396 20000 L0000
80 10001 «0004 00362 10092 1674,4000 10788 »0000 . 0000
120 «D001 L0004 = 40359 20072 167444000 = LM})76 40000  ,p000
160 *0002 + 0004 +03546 20092 1674,4000 1558 « 0000 20000
200  e0002 =~ ,0004 20352 « 0091 167444000 e 1935 » 0000 __+0000
240 +0003 +0004 10349 20071 1674.4000 02306 0000 +0000
280 +0003 + 0004 00346 +007]) 1674,4000 212671 40000 L0000
320 « 0004 « 0004 40343 20091 1674,4000 » 3030 + 0000 2 0000
360 40004 <0004 20340 20091 167444000 03382 40000 L0000
400 10005 +0004 00337 +009) 167444000 03727 «GO0O 20000
440 v 0005 » 0004 003234 20071 167444000 «H065 « 0000 . 0000
480 +0006 + 0004 10331 2007} 167444000 214396 20000 20000
520 «0006 + 0004 v0328 «00%0 1674,4000 4719 20000 +0000
560 +0007 v 0004 11649 «009%0 167444000 +5034 607238 » 0000

_ 600 _+0007 0012 7002993 20027 1674,395) 25340 6840722 L0010
640 +0008 «0078 16240977 +0003 1674,368] 15639 1277347 0099
680 20008 20459 22847121 20000 1674.2074 5928 18546676 L0772}
720 + 0009 22748 20506915 20000 167342410 26209 241.8280 4099
760 __«0009 1e7228 90+8089 2000} 166741611 + 6481 29601760 147074
800 «0010 8e8943 21+6)38 20016 1649,7268 26743 34806827 443004
840 #0010~ 20,3578 909443 20103 1648,6585 46997 = 399,3105 _bob765
880 00011 32,1965 800153 20283 1646.0018 27240 H48,0231 Fe4798
920 00011 45,1408 7el114 20654  1642.,9339 27474 494,7929 125193
960 20012 59,1636 605389 00926 164900364 07698 5395921 1507340
1000 00012 74415772 bel316 e )408 = 1437,.3359 7912 582,3964 12.0978



1040 00013 20,0146 508209 01994 1634,8346 ' 8116 62341794 22,5860
1080 _____s0013 106,627 505723 = 42695  }632.8334  ,8310  661.9233 @ 26,1769
1120 +003 4 123.8907 503665 3504 1643004320 18493 69846083 29.8482
1160 20014 1417034 51917 14423 1628,5284 18666 733,2178 33,5792
1200 20015 16949669 £+0403 25439 162648187 8829 76547378 37,3500
1240 20015 178,5872 429070 216544 162542970 ,898] = 796.]1564] 4141428
1280 00016 1974754 He7882 07727 162349553 9122 B2404632 44,9399
1320 40016 214645483 He6813 08972 1622,784)  ,9253 =~ 850,6515 48,727)
1360 00017 23547292 425843 140265 162147728 ¢ 7374 B7He7156 52,4909
1400 90017 25449479 404957 le1589 1620,9099 27483 = B9446525 200 56,2193
1440 00} 8 27441406 4et144 102926 16204184 »9582 91604614 59,9022
1480 0018 293.250) 493393 le#26) 1619.5847 27671 934,1434 63,5307
1520 ¢0019 31242249 402698 108877 1619,10147 7749 949,70)18 67,0970
1860 0019 331.0188 42050 1:6858 1618,7268 29816 963,1423 70,594
1600 10020 349,5894 He 445 18093 161844532 19872 974¢4723 7440159
1640 10020 3567.8988 400876 129270 1618.2756 29919 9837015 77 43568
1680 01002} 38547114 440340 2:0379 161841907 29954 990,841 4 80,6102
1720 1002} 403.5938 319833 201415 1618,1837 + 9980 99549057 _83.7716
1760 10022 42047125 329350 202373 16182078 09995 998,9100 86,8353
1800 0022 437.8367 = 3.8888 = 2,3250  1sls.28)0 29999 = 999,8718 = 89,7957
1840 <0023 453,8995 308474 204066  16l8e4027 v 9994 99848104 92,5923
1880 10023 46846471 398109 244835 1418,542¢9 29979 996,7471 95,1470
1920 00024 48240444 347782 245548 161847056 27954 99007049 97444585
1960 00024 494,0532 3¢7485 206202  1418,9022 @ ,9919 = 983,7087 99,4798
2000 00025 504,6380 3¢7214 204797 1619,1435 7874 F7H47849 101,243}
2040 20025 5137475 3049645 247335 1619,4392 ,9820 @ 943,94})8 10257293
2080 210026 521.4147 306738 247820 1619,7976 07756 95142691 103,9333
2120 = 0026 2 527,5578 306521 208256 182042260 = L9684 = 936,7382 = ]04,8508
2160 10027 53241799 396320 2.8547 1620,7306 29602 92044020 10,4788
2200 #0027 = 535,2701  3e46331 02,8998 162143162 @ L,95}) @ 9p2,295)  }D5,.8]50




2240 +0028 536.8230 35952 2.9315 162) 49869 27412 882.4531 105,8587

2280 10028 53648398 345781 24960} 162247487 » 9305 86049134 105,6102
2320 00029 53543273 = 345617 2,986)  1623,5949 . 2189 837.7146 05,0707
2360 10029 £3242987 3+5458 3.0099 1624,5362 v 7064 81248965 10442427
_2400 0030 = 527,7734 35303 0 3.0319 _1625,8706 _ + 8933 786,5002  103,1299
2440 + 0030 52147767 3+5150 3.0524 162646988 28793 75845680 101,7370
2480 20031 514,340} 324997 3.0718 1627,9209 Bo46 729,1433 _100,0695
2520 10031 5055008 304844 3,0903 1629,237]) " 9849 69842705 9841342
2560 00 40032 2 495,30)6 00 3eHEBB 000 33,1084  1430,6469 #8330 @ 645,9983 95+3331_
2600 20032 48347909 304527 301262 1632,1500 1862 63203641 93,4913
2640 +0033 _H7)140223 00 34359 0 3.344)  1433,.7457 0 L7987 = 597,424) 90,8015
2680 20033 467,0542 3¢4180 3¢1623 163544332 7806 56102237 8748793
2720 + 0034 441,9802 323987 de)8ll 163742118 w1619 $23,8)}8 = 84,7354
2760 210034 425.7785% 303777 3e2013 1639.0797 27426 48be2382 81,3815
2800 20035 =~ 908,6119 = 303543 03,2228  1691.0365 L7228 = 445,553) 77,8294
2840 20035 39005278 323279 302462 1643,0802 7024 404808 74,0918
2880 20036 37),6080 322977  3,2720 1645,2092 0 ,68]5  363.054) 70,1816
2920 20036 351.9276 302622 303006 164704223 004602 32043437 664745

2960 L0037 = 331,520} 342192  3,3324  1449,7278 0 L6384 27647292 424937}
3000 +0037 310.4724 301674 303479 165241237 16161 23242637 59,2563



3040 — +D03IB 288,8920 31039 344079  }654,.4008 5935 187.0005 - BS.H4640

3peo 00028 26648945 3¢0246 3,453} 1657.1466 + 5705 190,993 51,8800
3120 00 «0039 0 244,6158 29233 00 3.5090  1459,.7448 5471 94,2954 47,6212
3160 + 0039 22241978 207899 3¢5602 1662,3704 +5235 4699634 43,602}
3200 0 0040 199,8209 0 2446081 3,4 188 1 664,9820 L4995 L0000 39,5328
3240 20040 177.8405 244482 3.6787 1667,23683 + 4753 20000 35,474}
3280 20041 15648564 244068 347554  J669,.3782 L4508  L,0000 31,6} 28
3320 26041 13701207 203777 3,8408 167044619 H262 » 0000 28,0204
3360 000 0042 00 11847359 243636 44,0020 — 16713648 L4013 40000 24,699
3400 00042 101.6684 243572 401850 1672,0100 03763 » 0000 21,6308
3440 20043 B5.9820 243547 44,4162 @ 1472,4B49 L3532 L0000 — 8,797
3480 v 0043 7146500 2+3536 447030 167248479 03259 20000 16,1598
3520 40044 = 58,4599 243 540836 67341369 L3006 ,0000 13,7194
3560 20044 46,9975 203464 544766 167343760 02752 »0000 11,4384
3400 40045 00 36,6489 00 243347 0 65,9788 @ 1473,5800 00,2498  ,0000 9,394
3540 ¢ 0045 2746042 293122 6,5589 167347575 02244 + 0000 7,3523
3480 0 40046 0 19,8410 242723 742016  1673.9128 L1990 L0000 — 5,543p-
3720 ¢ 0046 134267 212049 7+856¢4 1674,0466 0 4737 + 0000 3,9140
3760 20047 4j4}4A&______24B151______£4A+11———4414++511———————aJﬁﬂi———————*ﬂDOﬂ——————iaiﬂi%—
3800 20047 445388 109235 8+6820 167442494} 0 1234 20000 143909
3840 L0048 2,0488 196672 843908  1674,3050 ,0983 L0000 617}
3880 0048 26846 103150 723042 167443438 20735 » 0000 v 1924
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MAXIMUM VALUES 537.0231 2349409 = B.483} _14618.182}) 29999 999,8725 = |05.8767
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