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Application of a Personal Computer to Calculation of Plasma
Electron Density by D.P.M.

Haruo NAGAHAMA

In computing a plasma electron density by means of the double probe method

(D.P.M) , a personal computer not has been able to apply because a B°’—Rs/R curve
by a equation of space charge limited current is used in the middle of the calculations.

The author has a try to numerize a 8°—Rs/R curve using a Nss. BASIC and makes
up the sub—program it. As a result, a personal computer be able to apply in

computing a plasma electron density.
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Fig. 2 Flow chart of electron density calculating
program by electronic desk computer.
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1480 * case for .1 =<al<l.0
1490 %SEC3
1500 *PRINT " 0.1<at<l al=";Al

1510 MOJI$=STR$(Al)
1520 B$=LEFT$(M0JI$,5)

1530 B=VAL(BS$)

1540 B=B%*100

1550 B=INT(B+.5)

1560 B=B/100

1570 °

1580

1590 -

1600 ' == data

1610

1620 DIM NYA(10) :RESTORE 1730

1630 FOR I=1 TO 10

1640 READ NYA(I)

1650 NEXT

1660 A$=LEFT$(M0OJIS$,3)

1670 A=VAL(A$)I*10

1680 -

1690

1700 °

1710 X=((B-(A%.1))%(NYA(A+1)-NYA(A))/.1)+NYA(A)
1720 °*PRINT "a=";A,"b=":B, "x=";X

1730 DATA 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.2
1740 RETURN

Fig.3 Sub—program of numerized
B?*—Rs/R curve (SEC 3)

2300 * case for 100=<al<1000

2310 %=SEC6

2320 ‘PRINT " 100=<al<1000 al=":Al
2330 MOJI$=STR$(Al)

2340 B$=LEFT$(M0JI%$.4)

2350 B=VAL(B$)

2360 B=B/10

2370 B=INT(B+.5)

2380 °

2390

2400 °

2410 ° =-mmmmmm e - data

2420 °

2430 DIM NYA(10) : RESTORE 2530

2440 FOR I=1 TO 10

2450 READ NYA(I)

2460 NEXT

2470 AS$=LEFT$(M0OJIS$,2)

2480 A=VAL(AS$) * ¢ PRINT "a=":A
2490 -

2500

2510 °

2520 X=((B*10-(A%100))*%(NYA(A+1)-NYACA))/100)+NYAC(A)
2530 °PRINT "a=":;A,"b=";B,"x=":X

2540 DATA 18.0, 28.0, 37.0. 52.5, 60.5. 68.0, 75, 82
2550 RETURN

Fig.4 Sub—program of numerized
B?—Rs/R curve (SEC 6)
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1000 °*

1010 LOCATE .,1:ANS=0:1PA=0:1PB=0:TEA=0:TEB=0
1020 CONSOLE 0,25,1,1 : WIDTH 80,25

1030 CLS :PRINT "Please wait !":CMD

1035 CLS

1040 LOCATE 1,1 : PRINT "Select gas number..."
1050 LOCATE 10,3 : PRINT "H2 ....... (1
1060 LOCATE 10,4 : PRINT “Ne ....... 2"
1070 LOCATE 10,5 : PRINT "He ....... (3)"
1080 LOCATE 10,6 : PRINT “"Ar ....... (4"
1090 LOCATE 38,7 : PRINT "INPUT"

1100 LOCATE 45,7 : INPUT ANS

1110 CLS

1120 IF ANS=1 THEN GOTO %H2
1130 IF ANS=2 THEN GOTO =NE
1140 IF ANS=3 THEN GOTO xHE
1150 IF ANS=4 THEN GOTO %AR
1155 BEEP : GOTO 1035

1160 *H2

1170 GA$="H2" : VP=1890! : TPM=.0937 : MM=.0164 : GOTO xS.NEXT
1180 *NE .

1190 GA$="Ne® : VP=606! : TPM=.00951 : MM=.00521 : GOTO ®S.NEXT
1200 *HE

1210 GA$="He" : VP=1360! : TPM=.048 : MM=.0117 : GOTO *S.NEXT
1220 #*AR

1230 GA$=“Ar" : VP=427! : TPM=.0048 : MM=.0037 : GOTO *S.NEXT
1240 *S.NEXT

1250 PRINT * 1(p)= #E-® " & PRINT

1260 INPUT * =";IPA : INPUT " e=";IPB : IP=IPA%10~(~1PB)
1270 PRINT

1280 PRINT “ Te = @#E+® “ @ PRINT

1290 INPUT * =";TEA : INPUT * ¢=";TEB : TE=TEA%*10"TEB

1295 IF TPM=0 OR TE=0 THEN BEEP : GOTO 1035

1300 VF=(-.0000431)%TE»*(LOG(TPM)-LOG(TE))

1310 DELTA=(-.693)%TE/(11600)

1320 V=VF+DELTA

1330 V1=SQR(V)I*SQR(V)I%SQR(V)

1340 BETA2=(1.466E-05)»*MMx8%xV1/IP

1350 ‘ print "beta2="ibeta2

1360 A1=BETA2

1370 °

1380 °

1390 °

1400 IF Al>=.1 AND A1<1 THEN GOSUBxSEC3 : GOTO #DTA.SYORI
1410 IF A1>=1 AND A1<10 THEN GOSUB%SEC4 : GOTO #DTA.SYORI
1420 IF A1>=10 AND A1<100 THEN GOSUB%SEC5 : GOTO ®*DTA.SYORI
1430 IF A1>=100 AND A1<1000 THEN GOSUB%*SEC6 : GOTO *DTA.SYORI
1440 [F A1>=1000 AND A1<10000 THEN GOSUB %SEC7 : GOTO %DTA.SYORI

1450 IF A1>=10000 THEN GOSUB %BIG : GOTO 1000
1460 GOSUB =SMALL : GOTO 1000
1470 END

2770 %DTA.SYORI

2780 A2=X

2790 RS=A2#(.00025)

2800 AS=(3.14E-06)%A2

2810 ELECT=(IP/AS)*(4/(1.6E-19%1830!))

Fig. 5 Main program of electron density calculation.
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Fig. 6 Flow chart of electron density calculating

‘program by personal computer.

4.3 HEORITER
Tablel 3R 2T THHBARCANTEA + VB, BTRETeL Y v TAEEOBERE
RLIEbDTH B,

Sample No. ip (uA) Te (x10%K)
1 0. 856 11. 00
2 2. 00 7. 30
3 4. 75 9. 30
4 27. 50 8. 40
S5 51. 30 11. 00
6 155. 00 9.50
7 950. 01 9. 88
8 2200. 00 12. 30
9 3700. 00 14. 20

Tablel Relationship between sample

number and i,, Te.
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I o= -0000513
T e = 110000
gz - 172895

it

RO/}I _ 7.11
Electron . 3.03946E+16
density
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Fig.7 A display example of computation
results (sample 5)

BWROBNMIZA, ETFHEOCOEMIIK, BFEEOHNMNMImMm ' THbH, ¥iTable2id, BE %
HAWiBeg (D) &vaviHuwkEs (P) 0B Rs/REBIUVBETFEHEROHERKEL X
DODOBRERZRLTW 3B,

g\(} A2 Ry /17 Electron density ne (m3)
Sample Nox D P Emoros| D P Emoree D P [Errore
104152 [1043.47] 0.187 | 9100 | 88.01 |-3.176 |3.85<107| 4.06%107 5.556
2810 f 228.04 | 0016 | 30.20 3070 | 1656 |279%10™] 2.74 10| -1 636
14200 | 142.6 { 0.003 | 21.80 | 22.00 | 0917 {9.8x10"]9.10 x10"]-0.908
2080 | 208310468 | 790 | 800 | 1.266 | 147x10") 1.45x10"®] - 49]
176 | 172810070 | 700 | 700 | usnr | 309x10%] 3.04 <108 -1 555
50| 45010059 | 420 | 390 [-7.143 [157<10"7] 167x107] 6688
08 07810588 | 190 | 198 | 4211 |200x10% 202 10%]-3753
0481 0480219 | 150 | 168 [12000 |67 =10"8] 552« 10810714
0361 0.36(0095 | 140 | 156 [ira29 101=i10™] 999 1010254

P-D Used symbols P.Q:physical quantities , C.V:calculated values
Percentage error= — 5 X 100 &) D :calculated value by electronic desk computer
P -caloulated value by personal conputer

Table2 Computation results and percentage error.

OO0 ~I OO | &> | Lo | —
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