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Abstract: This paper deals with "differential resonance probe method", 

which is one of the RF plasma probe techniques. This probe method is 

compared with other electron density probe method. 

51 

mffi p 1r 'Y r � m 1, ,-c, -t··ev::. mrWJl'. 7· p 7 -r 111,, O)tJllJJEiJt t.r. � .n -c 1.,, Q. c c --evt� 

� Gv=- J: IJ l�-l'l�e� .nt-=�t:b v :/:r / ;;t.. 7· p-:"'. 7'·v:. --:)\, ,-c�fr L, 1¥Jffic·'m-=f-Wlt�1Jl1JJE-t .Q 

��0)�9,:;r���-C*::15����-tQ. 

2. �ifJ v '/ -r :/ 7- 7
° 

P - 7·· 

�Iv v :f:r / ;;t.. 7· p - 7'·0)�ffiBH=-� L-cvt, M1NAM1 (1974) �$,� L -cm< cc v:. L-c, 

cc c·vtrrff�v=--i°O)t:bf'f-lJ.flJ.v:. ":)\, ,-cJLtt�.Q. � 1 vi, -i°O) ·f p 'Y !I· !i'1-v !J'' 7_1,.. �if- Lt-:. 

2 --:)0) fP'.l�%�0) 7
° 

P - 7'· P 0, P1 �� -:/-it - c L -C, 7
° 
7 ;("7 $v:.to �, }t::15'0) 7

° 
P - ·f 

�1 ��V�:f-�A7P-7���� 
rnrr. A. �tll[vft:��7�7·, s.o. �tm5IWJYE!� 
9£�� 
Fig. 1. Block diagram of differential resonance 

probe. Di.ff. A.: Dir.fferential amplifier, S. 
0.: Sweep oscillator 

P1 v=-r.W:rJWJ�frf/5 !'mEE��P tm-t Q. 7· 7 ;("7 0) JWJ��%·!1:v:.J;t c -c, 7· p - 7'·ilim0) './ - ;;t.. 

v=.iJ.iJ•.Qr.W:rJWl�'mEEiJt�1t L, �rffi%%·!1:v:. J: IJ, 7· P - 7··0)m05fE'mf.ftiJt�1t-t .Q. Po vi 

7
° 
7 ;("7 O)�lb (*&-1f) ��te-t .Q k� 0)$Jl� 7

° 
P - 7··c·d5 IJ , Po c P1 O)r1390)mfvfE'mfE 

iJt, 7
° 
7 7,.·"7 O)r§uJW1�%'1:i.v:.:ttJ;t-t .Q. c O)�lb�v=- J: IJ, J;tf?O) v '/:r / ;7.. 7

° 
p - 7··-evt 

�"1fO)t-:�. �teiJtlli!J!c·d5··:dd5ZJ�ffi1Jt®£v:.;t��c-� .Q J: 5 v:.t.r. IJ, 7
°

7 ;("7ffi\f!t1Jt1 

-:/ 1::· - �---:/ ;;t.. 7
° 

P - :i' (EJIRI et al.; 1972) c ��,f!tO)� Jl'.c· t c "i .Q J: 5 v:. t.r. "'? k. 

� 2 vi, P 'T,:; Ht�m c L -Ct r.W:r%a§iJqtJHt�h.Q�D[����ffl\, ,f-:�lb v :l:r-:/ ;;t.. 

* ::k�rfnt::k$I${ffi. Osaka City University, Faculty of Engineering, Sumiyoshi-ku, Osaka. 



52 

7
° 

P - 7'
--
�� L f-: t o y

·c, [Z!tj:t, 2 "':>O)*ibO)�WJiBtmB:�-W 9 n�x. 0 � c F:::. J:: 9, �% 

F'.:.M�'t" 0 v ·/-r Y ;i.. 7
° 

P - 7''0)ff*1·li Cu C2 n� G, 2 "':>O) 7
° 

P - ::l'iaivcvi@:.vftmff:O)vf 

n�vcff*1·li Cu C2 O)�tvvct§�-t-0*$iO)�vfEf,3��1�0 � cn�·-c� 0. t cO)���vfE 

c �Jt§�YEl L-C, xiJ!lff:if®� x �PO),�-efix.vi:'. ftt,,ftri!lffl-r:, v ·/-r Y ;i.. 7· p -7··*1·lin�@:.tfl 

--C:'�0. [Zl3vi-t0)��0) 1 ffeU-r:·, 3. 5MHz #Jlfvc, :/-7. • v:l-rY7.iJ�, 4.8 MHz 

vc, �{IB,,,,17''!J ';I 1-:-��!iM�Gtt-c1,,0. �O)�i';-, �vfE��vi200Hz, }J,5[< 9i!&L 

vi, J:.n� o. 2 s, r n� o. 7 s 0) nr11m--c:,fi � t-=.. � 0)1J1*vt, 7· p - --f 0) ::i Y :;j !7 1-- • ;t; 7'" / 

���K��'t"0@:.VTE*7�yrmff:�i0)��50k�K, ff*1��-i-O)iiLG�0� 

��--C:'0)1J1* ([ZJ 1 ) vclt� -C tin-Ct,' 0 . 

.. 

ffo
f600 

:�� 

1 
I IOK 

, • I 
I, ,, � 
I I I' 

I I ; I 
I I I I 

I I 
I I '• 

Freq. ref. 

RF sweep osc. 

t---G::===========::)PI 

SOP 

t---e==:::::::::::::::::::::::, P2 

H 

�2 �M�·�Kl�m�v�-J-��7P-7 
Fig. 2. Differential resonance probe using AC-modulation method. 
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Fig. 4. Comparison of the resonance 

frequencies of the resonance and 

impedance probe. 
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Fig. 5. Schematic illustration of the sheath effect 

near the rocket body. 
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