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Rocket Observations of Plasma Irregularities m the 

Auroral Ionosphere 

Hirotaka MORI\ Tadahiko 0GA WA':' and Shigeru MIYAZAKI':' 

Abstract: This paper reports the analytical results of electron density 

irregularities observed in the disturbed nighttime £-region by S-210JA-25, 
which was fired by the 17th Japanese Antarctic Research Expedition party. 
These irregularities were observed in the height range of 102-113 km by a 

Langmuir probe on board the rocket. It is found that the height variation 

of the frequency spectrum of the irregularities can be explained by theories of 

the cross-field and two-stream instabilities. However, the fact that the irregu­

larities decayed abruptly above the height of 113 km is inconsistent with the 
theoretical prediction. 
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Fig. 2. A typical wave form of the probe current observed around 110 km 
(upper), and frequency spectrum of the probe current at 105 km, 
and 110 km (lower). 
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Fig. 3. Height variation of the frequency spectra of AC electric field 
(.dE) observed by the AEF payload. 

39 

-40 

-50 

-60 



40 

3. w wa E1 � � 

7
° 

P - 7" 11tviE vc. r. J: 3 !L ��-:to � fsl c V-C, 1,,, < v;J·/y, I?) J:iJ§g,11 � �:to ::. c n: -c � 

I) 7
°
7;(x"rElifJ: -�vc., 7

°
'7:::<x"9=1vc.�rfil¥J7F*JEil:�foc, iEltbn:JWJ��:h. 

-t:"1?)11Hin:�% vc.Ji-t o::. c vic;bf G L < t.r 1,, '· 

2) 1trurEl*1fif: ffifu:x··cvi, lAi Ui r:. 7', ::z - '7 7', ;t; 1 7' '7 �1?){1mliEl�ruygzn:fm, 

iJ!U �:hon:, -t:"l?)5{gocn:+7J\.5{gvt:hii, -t:"i?)�i/JmJF.n: 7
° 

p - 7'' l?)ffl'.fft�i'J���-t 0 n" 

t�o:ht.r 1,,,. 

3) �t Tli'.r:rvfEi?) � G �': E Ji 7
° 
7 7.:'x" l?)�W:vc.%;�-t Q 1it:rvfEl?)vfEJ;.vc.O�Fl39B';;, :�i�%, 

m� G �'n:cti:hvi, 7
° 
7 7.:·x" l?)WmJc.::;:r-:L�-n:�f o::. c n:7� �:ho. 

4) *·11::k� r. J:, tL: E lic'vt, $iif1rrc 1 * / c 1?)1IllJ�n:mm--e:·�t.r1,,,l?)--e:', '*' 

·ri ::k � il: !L ;h :h vi, 7
° 
'7 7.:· x" t -t:" :h vc. 3ii!Si-t o . 

5) P -r 'Y r vc. J: IJ 11 G :ho !L:h: ,filwJ£ --e:-� L J: 3 -t 0 i:z -r 'Y r I?) JWJ lffl v:. v-:t !HtvJlITIT 

n:%w:�:h0. ::,l?)J: 3 t.rm'.JF.iJ�vc.vt, �{tj::v=::.J: "='--cvt!L:hil;9e�-t0. itc., i:z -r 'Y 

r � {ft I?) t3J* 5?MtfZiJ!UJE�@ 1* vc. J: o 7
° 
'7 7.:· x" I?) C J: 3 !Lt� li:-t 0 '.lZ,� il: cti o. 

tJJ:: s v;Ji?) AJmg11v1, 1,, ,f :ht fMj"l:li vc.vt =efJE c' � t.r 1,,, t I?) viii" IJ c', {ffi! ,;z i?)�15K.rt- c 

--C 1�]ili.r��i��-t on:, ::. ::. c'vi, 7° '7?.: x"YBl1fWI?) PJ§g·livc. v;J\,, --C l?)'fdJ�t.r�iitt!J!Hc. 

::. ;h 'i c·, E mvc.�f 0 7
° 
'7 7:'x"7f*JE c L --C �D G ;h --C 1,,, o t I?) vc., !l P 7' 7 ,r - 1v F 

7G:t(JE c =viE1*7F*JEil: cti o. 1,, ,f ;ht, Em 7
° 
'7 7:· x" I?) 1 ;;t :/ c �-rl?)ft!lv]gtl?)J1i;l.t ,iJ: 

m{fslct.r"='--c�fo7F*JEc'ctio. �4vt, �$::k�-=c7'1v�{�"='--c, E�mi§l?)*�� 

vc.::tt-t o 7
° 
'7 7.:· x" I?) 1 :t- Y c �rl?) :t§�t F 1J 7 r Jloc�H� L ts: t l?)--C· cti o. � 9=11?) Cs 

�i�;f��L,--C\,,0. ::_l?)�iJ"G, E lic'vi DC ffl:�il; 30mV/m tJJ::vc.t.ro C, F 1J 

7 r ;i!grb:wJ!��:{_Q cm;E�;fLQ. � 5 vi, VTEWWirttiic'�iJ";hk., !l P 7' 7 ,r -Iv F 

7F*/El?)��l?) F 1J 7 rJ!occ rBlfil'JJl?)9e�J::mUMrEl�c·cti0 (ROGISTER and D'ANGELO, 

1970). F 1J 7 r Jloci7�wJ! Cs vc.Jlift < c, VTEWWilifavi {�:t t.r < t.r 0 b;, � G r:.1H: L 1,,, 

3JIOfibWilifa (FARLEY, 1963) K. J: :hvi, F 1J 7 r Jiocl7;wJ!��:{_ o =vfE1*7F*JEl?)i*Jm--C' 

t, � 6 I?) J: 5 vc., 7F*JEI?) J::�lUMrEl�vi �mHc.t.r o. � 7 vi, tJJ::i?):f:Ej[irttJj� t c vc., 



No. 65. 1979) 41 

S-2IOJA-25 O)l!liJ!U*s*O)�M�f.r--:d-=: ,bO)c·�Q. ii:IZl�t, AEF �cl 61[�0)�iJ!U@:iJ" 

G>J<oot-: 7
° 7 ;(-;" 0) r 9 7 1- �oc cvd) c·, :t'��t. 1§-�occ·O) vd O)* � � vc.µt, r:-c, 

!J 1=2 7,. 7 1 -;v F7G*JE, Jo l r1=vft:-f*7G*JE�Cl � �1:;a;-=y��;h6¥}fi/JO)J:�imJ?Et� 

1 5 0 ,..,...,...,,.,..,--,--.----.----.----,,,---.----,----,e----, 

140 

..--. 130 
E 
� 120 

� 110 
� 100 
<t Eoc(mV/m) 

90 10 
80 /, 

-
T1=Tn 
Te=BOO K 

0 2 3 4 5 6 7 8 9 10 
Drift Velocity (m/s) xlOO 

� 4 a$*�������k, E�--K�� Q �7X��F9 7 
r J!llt�HJL �q:r, Cs vitfJ!���-

Fig. 4. Model calculation of the plasma drift velocity corresponding 
to a DC electric field (Enc), by using the standard atmo­
sphere model. Cs is the sound velocity. 
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Fig. 5. Calculation of the uppermost wave frequency generated by the 
cross-field instability versus plasma drift velocity (ROG/STER and 
D'ANGELO, 1970). 
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Fig. 7. Comparison of the observed irregularities (ilNe and iJE) 
with tlze uppermost wave frequency predicted by the cross­
field and two-stream instabilities (see Figs. 5 and 6). Also 
shown are the drift velocity ( Vd) computed from the obserped 
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