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Radial distribution of electron densities of

13.5MHz high-frequency discharge plasma

Haruo NAGAHAMA

In the high-frequency electrodeless discharge, if the plasma has a negative conductance,
the discharge state suddenly changes from a weak discharge with visible light emission to
an intence one. The equivalent conductance of plasma,os, is expressed by function of gas
pressure and & which is the ratio of electron density at wall to axis of the discharge tube.
The author measures the electron density distribution in radial direction at immediately
becoming arc-like discharge of 13.5MHz high-frequency at various gas pressure which is

not reported so far, and investigates the relation between gas pressure and &
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40 FOR I=1 TO NHK :CLS

5u LOCATE 1.1 :PRINT "#°-% NO. ";1:" Select plasma region----- .
60 LOCATE  3.3:PRINT "(l)=-=-=== "
70 PRINT " (2)=-mmmm- "

80 PRINT " (3)--=---- "

90 PRINT " (4)=-mmm-- "

LU0 PRINT " (S§)----n-m- "

110 PRINT " (B)=------ .

120 PRINT " (7)-=mmmm- "

130 PRINT " (8)------- "

140 PRINT " (9)------- "

150 PRINT * (lU)------ "

160 LOCATE 36.15:PRINT "input "

170 LOCATE 42.16: INPUT ANS :GOTO 440
180 IF ANS=1 GUTO 280

180 IF ANS=2 GOTO 290

200 IF ANS=3 GUTO 300

210 IF ANS=4 GOTO 31v

220 IF ANS=5 GOTO 320

230 1F ANS=6 GUTO 33U

240 IH ANS=7 GOTO 340

30 L ANS=T GO 405 LOCATE 20.1:PRINT "7°-% NO. “:l

b b Naoo uuio ded 410 LOCATE 20.3:PRINT "#295 29b° ---- ny0"

o IF ey tulo s 420 LOCATE 36.4:PRINT " n00=eE+® "

Son hE anesiy Golo s 430 LOCATE 36.6:INPUT  * #= ":Aa

e TSy 2 440 LOCATE 36.7:INPLT " @= "iB:ANOU=AAXiU"B

o RIbsgeito 2o 450 LOCATE 20.8:PRINT "HXA"% Z9b° ---- ng1s*
: ‘ 460 LOCATE 36.9:PRINT " n0l5=#E+® "

310 R=.00525:G60T0O S0
320 R=.00675:GOTO 500
330 R=.00825:GOTO 500
340 R=.00975:GOTO 500
350 R=.01125:GUTO SuU
36U R=.01275:GOTO 500
370 R=.01425:G0TO SUU
400 CLS

470 LOCATE 36.11:INPLT " &= ":iCC

480 LOCATE 36.12:INPLUT " ®= ":DD:AN0O15=CC*10°DD
490 LOCATE 36.14:INPLUT "%™Z2 7 ":iAPP

495 GOSUB 1800:NEXT I

496 GOSUB 1850

500 NN=NUI5/N00

510 J=NN 1GUSUB 1000
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1000 Lti)=0:L2(2)=0:u=0

1001 WIDTH 40.20

1002 CONSOLE .20.0.1 :COLOR 5

1009 CLS:LOCATE 11.9:PRINT "Bessel 74%. #un !

1610 LOCATE 13,18:PRINT "7F ":iNHK~IK+¢l:" v 5" 2.

1020 A00=1!:A0§=-3.99999:A02=3.99999:A03=-1.77775:A04=.44435:A05=-.07092:A06=.00767:A07=-.,0005
1025 A10=1.99999:A11=-3.99999:A12=2.66666:A13=~,.88888:A14=.17775:A15=~,02366:A16=.0022:A17=-.00012
1030 FOR 1=0 TO 300

1040 0=1/100:Y=(0/41"2

1050 KI=(CCCCAO7*Y+AD6)#Y+ACS ) #Y+A04)%#Y+A03)#Y+A02)*#Y+A01)%Y+AD0
1060 IF Ki<=J THEN 1090

1070 L(1)=0

1080 NEXT 1

1090 L(2)=0

1095 P=L(2)-.005

1100 U=1

1129 H=P

1130 FOR 1=(P-.01) TO H+.01 STEP .001

1140 X=1

1150 GOSUB 1470

1160 IF U=>18 THEN 1190

1170 U=U+i

1190 M=M+1:StM)=X:SI(M)=JO:SN(M)=J1

1200 NEXT 1

1210 FOR I=21 TO I STEP-1

1220 IF SJ(1)>=J THEN 1240

1230 NEXT 1

1240 BN=1

1250 FOR N=1 TO 21

1260 IF SJ(N)<=J THEN 1280

1270 NEXT N

1280 CN=N

1290 IF (SJ(BN)=J)=-(J-SJ(CN))<0O THEN 1310

1300 AJ=CN :GOTO 1350

1310 AJ=BN

1350 G=SN(AJ)/SJ(AJ)

1370 RETURN

1470 Y=(X/4)"2 : Z=X/4

1475 JO={ (LLC(AD7*Y+AUG)#Y+ADS)%Y+A04) #Y+A03)%Y+A02)%#Y+AD] ) %Y+AQ0
1560 J1=C00ICCAL7*Y+AL16)%Y+A15) %Y +A14)%Y+AL13) %Y +A12)%Y+A11)%Y+A10) %2
1570 RETURN
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