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ABSTRACT

This paper reports the results obtained from the Langmuir probe (LP) and Electron
Temperature Probe (ETP) experiments on the sounding rocket KSR-II (Korean Sci-
entific Rocket - II) which was launched on Jun 11, 1998 at 10:00 KST from Tae-An
peninsula (37° N, 126° E). The instruments successfully measured the electron density,
electron temperature, and the floating potential at altitudes of 73km to 130km. While
the electron temperature measurement is not easy in this region, since the temperature
is very low and the contamination effect of the probe may give rise to a problem, we
were able to obtain a reasonable electron temperature profile by employing two indepen-
dent methods, the pulse modulated Langmuir Probe and Electron Temperature Probe.
The preliminary results show that electron density increases sharply at about 90km,
and forms a peak at 102km. The density profile is roughly consistent with IRI (In-
ternational Reference Ionosphere)95-model or PIM (Parameterized Ionospheric Model)
results except that the peak density appears at 110km in the model and model electron
density is slightly lower than the observed one. Electron temperature obtained from
ETP fluctuates between 200°K and 700°K, an effect presumably coming from the wakes
developed by LP, and it tends to increase with the altitude, which is consistent with
the LP results.

1. 4 B

o] 2& 2 Hl¢ko 2 HE Q= UV(UltraViolet), EUV(Extreme UltraViolet), % X-ray9} o] #
< 3 G BApde ofsf 4 dAt ol stEo] EEzet AU EAdts T2 A
60kmoll 4] °F 1000kmel] 23 &) g}, o]&2-2 1901'd MarconiZt thM ¢S 7242 AuE g
Fomm 1 22 B8 BHK ol A%E o8P BE AT/ AAPe) F) AHE o §T
o] & =7 WY 2 1958 Gordon©] Thomson scatter® o] &8t Az} 2= & F+& ¢+ A PHES
A Al A v kA Q) W & o] A Arh(Evans 1962). 12y ARE o] &G o] 2F AT E 2EF
A GAE 7HA I Atk A E £, A7} o] &F ol WiALE o] HEote = AZHE Ao ALE ¥l
£ virtual height#} sl=d), T at20} koA &= group velocity7} Zro}A] 2 &2 virtual height:= o] 2%
o AA go| Bt ¢ & oz vepdeh ¢ X7l ofsf A7]E &2 d (birefringence) T A It
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L8 FFsnA stR ot o]t & AFE A& Edd 196030 Sof WA AA 7 e w
M EHAAE TG A28 07 A2 £, Spencer et al.(1965) 50 28] Az 2E o} HA LY E =
Zat7] A LB dgo] Paizch 2l o] w] o] Fojzl HPE L probe T Y= 0F &7}
& ToslR] @2 sogM B Ax 2ol A4 Bt B4 23 HE AR E @) probe X
€ H0,0, 2 T2 BT E Sl o&fl 28 30] A21A Hed], o] 282 o8 A7) capacitance©l]

ofsf BEg H2 LxE S T
olg) g od ANE A AT A3 ol 1960 T3} 1970 ol o 2] TS o & Al
= 5] Ao E3] Oyama % HE & A% ZH 7] (capacitor) 2 o] Foi 2l 57t 22 AYztele]
A Zol g ZHE 4 st (Oyama 1975a; Oyama 1975h; Hirao and Oyama 1972). o] &g A}
< vt 2 2 8to] Szuszezewicz and Holmes(1975)E £:7) A ¢} (sweeping voltage)ol] 100Hz% & & =
pulse} & A7F Al 2M AF AWNE Zolxd 4T} 3 Hirao and Oyama(1970)&
probec]l 30kHzH & H & £ 359 sine}E Q7MAAH 2@ 29 &8 wx g3 Az X
= 53 4 e Ax &% &% 7] (Electron Temperature Probe)& 7§ #a}4i .
£ AT M & Szuszezewicz Foll 2]3 Al ¢HH (Holmes and Szuszczewicz 1975) Pulse Modulated
Langmuir Probe®} Oyama 5ol 2|8} #| ¢t¥ Electron Temperature Probe& 7) Wélo] =4} 27 (KSR-
Mol FAlell gAste] #Fs3vh KSR-IIE= 1998 69 11Y 4 104 (KST)ll BAgh ¥h=(37° N
126° E)oll M Ats o] @b A3 o] o] 22 & oF 80% Bt A F g #E2EYT B =RqAs
#Z ZA315 IRI(International Reference of Ionosphere)-95 model®} PIM(Parameterized Ionosphere
Model)& ©] 43 simulation 239} X2 v w3l on] 7tk Rl & vl Azl Ye g EA5q
ok =3 2bef A ohd F Aol A DigisondeE o] &35t &3 Aol w vl Bkl

AF7NA 2AE 18T B2 0|25 BF Aol Paf HAW, v Gof vla] B BZAL B
ol %—Hr?'& AeE ARG T = givh 53 60kmol| A 90kme] G < o “ﬂ‘”o}\_ °§@.°ﬂ 2K
# %, Sporadic-E layer9} ¥ E 5ol ?éﬂ*c}(Fukao et al. 1998) el ;q I o] &9 A G HPA
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2. F3FA|

2.1 Pulse Modulated Langmuir Probe

Langmuir Probe®= Z&}2u} A& AA] F 714 o8 g A oA 714 713 de] sol= &
B AT Ezute] A8Y F& GUE AU D 7o) £7) ALS QrkstE P13 ge w
Fo AR-AL 5 FH9 & 4A "

I 1904 A 995 AA} X3} 4 S (electron saturation region), B 49 & A 2} A 4] of & (electron
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k 4

23 1. 953 Langmuir Probe?] A F-Ag B4 F4

retardation region), C & 9-& o] & X 3} % 9 (ion saturation region)°] & 8t o] &l 3 42 &

7 ol Y "t

kT,

I(sat) = (2m W)WN Ae \/TF[ + ;—T]l/z(electron saturation region) (1)
_ KTe (1 eV
I=1I - (2m,_,7r) e N A.exp( W, (2)
_ k’]‘; 172 2 eV 1/2¢; . .
Ii(sat) = (2M,7r) eN;A, \/7—7[1 ka} (ion saturation region) (3)

714 NiE o] UE, N& Ax9 U, T o9 2%, T.¥ A9 &, k¥ Boltzmann
%, A-E probed] EWH, e W2t A, Vi Fet=v} potential & 71 L2 F AEE UEHY
o MiE ol A, mE Ao AFE vehdch 49 H5E o] 83 A AA 49 A
A e5g, aeln Ax 23 dFelM A U= 7€ F U

a2y 2 8% E9E nEskx @& A, ¥ AFAG FHE A HI o AL 53] A
LEg Fated A AY S_ZH AQle] Bt ol2id 2 FFol T AE Fo|7] A3l 22 2
e Z AR 27 AL Qs &7] A Frle 422 Y3 2 G20 14 2 dmsec?}
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2V
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A7 RS WHAAE 238 4 A= 2ASI

2% 3& 279) $A¥ Langmuir Probec] oj8] 2%€ AF-8¢ S92 ehlz ek o] 2

Jo 4 ol 5 2 24l 24 probes] EABE 2@ Fel sl 42 Aoz ALY od% A
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e shA] %-& Langmuir Probe®} ¥ ¥ w) F-A1 & 4= g1& Fxo] 2 578 Roly Qv

71 A UL wo paaE we] LEE vlms RuigtE, 242 544°K S} 491°KZ 2 to] &
Rolz] ¢¢3 Ut} o]H S Z & uf Pulse Modulated Langmuir Probe& o] 2% 2 #z} &% &7 o
B-3tof 9lo] eF el o eate a8 22X && oz AAdct & A A4 § Langmuir
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2.2 Electron Temperature Probe (ETP)

£ AN 2183 ETP= 429 Oyamasol 93] /1L ProbeZ 2% 4= ETP9] 229l
F2 A2 & vehdth ETPE 293 o] 5 /o] vt 3 7 probe2 T4 5 0] 1t} Probe adll &=
21 £ 0] 0, a, 228 sine} 7} 4 A1EL 3, Probe be 100MQA T H & o ¢ & A &3 A2 =lo] gl7] W&
ol AF7F 23] X Ik o]A 7 AR} probeZ 522 9F& W probes] ALYL 5 A9 (floating
potential)e] 2} 3t=Hl, Probe b o] % A E 23 317] flaf AL

&9 sineT7}t 7t ¥ = Probe a® ©] sine el 3] 2F A7} vk A Hed), o] Wity 3
Z7F(5)4 7 e WA 2xd PR Fo Ak

Vo =V, _ inllo(ea/kT,)]
T V=V, nl(2ea/kT,)] ®)

714} Iy 0 order Bessel &-0lt}. V,, Vi1, VpB 4 (5)4 & 58l Ax 2= T, 78 5 4l
o 2 A e AFe] 12em% B AFel] F =F & I probed A3 25, probe= ZA £
Aol A 150mm HojAH AAHUT. £ §F +F QFLoA A2 ETPE o] 4eo] 33 B
Hog Z2FAEZHuY F YEE s}
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Probe a

Sine Wave Generator Low pass filter

—> Vph vp2

(amplitude 0, a, 2a) AMP

I 4. ETPY /¥ =

3. BEXBEA

2 2 AN e 2 702 F HAS Zepzuld 2E3A1A BE2S A st 1502717 o
80z AA o] BE2 S FY3lH} o)A L L% 73kmoll A 130kmel s Fsl= oz ol
ol DY 359 ED st gt 2] GA € payload?] 2HS 28 5o Vbt
262 LPE ol A2 A 9 AF-Ad SHAIHNE 56 7+ A vz It o o
Holl A 2ol A3t o] Hal P = 90kmA| HolM F43) F71ete] F102kmA| Holl A H 7} =1
o] o]Fe] nEeAME HFAde Aoz et Ao A YEE 1.7 x 10°/em®E 2o 9§ A
A g R T FA JEbsh ‘Pﬁd J-7E A 23 F el sidsle AR ¥EE Y e
v, el AdFRzel AFe Wale 2 Az 4ol #sg vrd ot 228y (4)4 ¢l A probe A

H Ve 29 FAE 71Fo2 Foizl Agde] ol Zat2u XAEE JFoz FAE AY
o]7] W ol Eetzvt Xl Mol HE A9 H=A Az U] W dajgviy B S g 2
67 ZR7E ¥ n S o Ao Ax st JelE 159 o] F o] nRo Azt At X L&H

0

2l
o= Haithe HoM ME dAEla g 23y Aal Do ¥l Ano) glo] AR-AY EA4
aL A

ol olaf Al4E Faot A2 X8k G T ARl wid) FANA Wae AL B 5 e
W, ol A Fehzvt Tl o] 92kmol 4e] mENNE Ha Zasy) WRoln), AF-HY B4 T
M BN A3k o el AL S BAT 5 AT 2ATN N F714 5E moke] W} Bolk A e &
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gtoi}, o] B} L TFAZIGH, shEolM el Azt e i F71E Aoz A=Y, At Ao
= Z 9L nAXE ET A ]‘3}. o] AL ALHE g &4 APFAFNA F7HE °3]76‘°]
o mao] AAE 2 WA Mo T3o] 1908 691198 A 10419 2 o2 A4kt 2

= 4km 7HA o2 g9 o™, oA = Torr and Torr(1985)2] 715 29 ER, SC#21REFW$} & 216]-
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wAbrel o] F10.72 115.8x10°2Wm 2Hz 10| Q1 o, B kAt A3 E# 2 Hintereggers] ™2
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