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Abstract: Characteristics of the Doppler frequency shift of NWC
(22.3 kHz) signals observed by Jikiken (EXOS-B) satellite are de-
scribed. Among 46 experimental passes of the spacecraft, the NWC
signals were detected on 26 passes. From the characteristics of the
detected Doppler shift, it was found that in three passes the signals had
reached the spacecraft via nonducted propagation in the geomagnetic
meridian planes ; in five passes, the signals had propagated in ionoza-
tion ducts: and in six passes the signals had propagated in the off-
meridian nonducted mode. The last case took place when the space-
craft was located in the dusk region, where a longitudinal electron
density gradient was present, probably causing this type of propaga-
tion. This interpretation was confirmed by three dimensional ray
tracing.
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DATE REVOLUTION NUMBER

1978.10 35% 43* 46* 51% B4a* 54b*

1978.11 154  163* 166% 174 180* 185 191°*

1979. 4 585 588* 602* 605* 619 622a* 622b
1979. 7 871 874* 880 885 888 891 894 897* 900
1979.12 1340%  1343* 1346%* 1349* 1352%*

1980. 1 1391% 1394 * 1397* 1400* 1412 1414* 1429*
1980. 9 2131 2137 2140 2149 2152

*NWC signals were found in data
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d. c tAILEFLTASEES 18°, 197, 20° & LHEOMEMES & BEHE L OB
w11 3 ¥RIT ray tracing i & D #HE S N {a#ERE & wave normal J5[A]

FERENEEDLT, RABGHRRZ MV AR TFEEOZTAL2HELSDOHET
EbLLEHDOTHoTRELLH DTV, wave normal angle ¢ ZAKFIZ, FHHE
AP ERTCEETTET. TRNPEERIFLFNETFEEORE, BREMizERDL
72D ThHS, OFEL Y EHRES & MEHRRZ b VRBERICEW TH2RFIEILD 5,
B + HESREAREL L TH5, IO, BITESED T 2 ANICEIMEHT 545
&, IrRREK gradient 253 TNE I IGEHT 2 L0 AR NVOEANC L D FHAT 5 2
ENTES, BERKLELLREMITREHR 7 bV IZFERNICH 30° BIE <.

I N, #bERL 7 & XD ray tracing sTEHERICDOWTIBRS, §uv =70, Ons=110"
Y U727, Omns Oms ZHEEESESOKkM CBIF2BEFEBERAKLZIRBEL2RDLT. KE
BABICI2BTFEEC— 7 3B CH-> TEESI RG2S, HOAHREE 100 km IZB W
T, #BEE20° TAS LI RERE T LONBIGRERD XY AT 22 2% 5, X bw:
=920, Owy=15 A=10, B=10 £ L7z, 2856357 X =Y BHRERFETLOETEE, &
BAROARCEFET2ETH 5.

FEREPEIIMOCRT. ALY, ERX7 S VBSHEBONMINET 50, ZORR
wave normal angle 73 resonance FIZE D K BF b 5, BFEEOERAEMZILDSE
BEEZ TRV, EREE, EH~7 bLoREAERNINES SR> Twa, BTk
WRTEDEINZEHED» S, FEREOEE T wave normal angle 23 resonance cone angle
WEDK ERARE 2HOSFH/NE L 2D, BITRE mEIbWB L > THIEESN
25512%%, 5T fo, MEBFEEOEIIIAHEMNIT/NE <2V EHTER /NS <2
ShkEZONS,

Banz AGHEE 18°, 19°, 20" L L7: L EDFHE/RERT. XEEHEMNEE Y T~
JTRRALIZ. ZOETVDO T TREFREIZ ¢=—T70~T75,e=10~15 ODEERFIT 2 &k
Wik b, 1979 12 HOBRIER Tk ¢~ -85, e=20" tBHAIIN TS, ZOE»ST
NESDBEFEEETVEIBARREL 2P E2CRHFLE2 O TIRIEVEF Z 52,
EMRIIZZ resonance cone angle IQITWE#HZ L 5 B 2 e Bbn b,

—HEEFER T, B T7TROIRLU & 512 1213 UT~1220 UT @ LR @ off-meridian
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GO, MK FTEND / » 57 ME#OE— F531220~1245 UT & THEWTWw3, Z
DO T — A VIRLEANCIZ WY EFEEOREAAAEINES S Kol 2 L &, BI3E
VEMEOREREREL, S NS0 LIRS 2 2 L3k 5,

5. FIMRUBEE

EXOS-B @ DPL&HIZEE» & D7 — & R U ER, JER AT, L»b S/NO
ROBRBIE L EoNT, ZOT = RN LIBRUTICRT LI R Z eaibh o,

i) HERIIWL-BEEROIZEAYIWKE .2 > 77 Mo L TE - BE#hic L 3
VOTHD, XZ2D5bE L BHATFFENGHKRE L THERTE 3,

i) NWCRIEREFERICH 223, dLEBKpS AR LEENEL BRI ATV, Z0OFH
Ei, MEREBEHBCBUAHEOBELEELRERNTH LY, Tl LICEEEE —
FIZB T 2REBENPEBNMCPROVELERL T3,

i) BE, BEARCGEVWETEEAROH 2 HET 2L T X mka8fll s,

DL TREBTFREDAND ST A= 3T RTEZEL B EHET LV EFES>TD
AEBER B LIERTHED, BEACTRNTFHEIEE —BTBI s, F27 19
BE, BREAAOBEELEFEEAROGFEL L WEER TR, ZOETEEET VA,
FIZZDETNTEDLT I LN TEDL LWL B,

DWW TR, AR TR FEREBSOGHRICESAZBEVTHRUTHR2D, BERIBIT S
BRETOBEDE Y, EFET— FIB 2BES, HEOEECET 28T
bihotz, ELXKR[ 7] i, 5kHz BT 5 iFRE#H I L 2 i3 2dB/1000 km
EEHEINTWVS, A& 207 2 5 ABT 2 IITEEH 20" 20 5 AST 2 Bt
MBI IAB DEELZITE I E2EWRT 5, 22.3kHz OWIZ X S CREND LV ED
EINTWH S,

DPLEBRAIOAXRDOBEMIZSY 7 b E=8 —TH5», BRSNS 7 v3dbemotiz
O, DEV+IEREIBoN G- EFZ S, Ll ETHlNL XS EAKRENE
o, SEOWMERICH 2 2REEL 2 813, BROKRED 2 LR 2 RELET 7
EE-STHBE TidHR 0,

E £
Jikiken DPL OBHER I DWW T3, FHINBEER, NEHEB L UHEILARKRH
%, W EXOS-BERIEO S EIFFRTHY, ZZEL#HELET S, DPL0D
T—FNEIE HEK KBHEL Y —I2L > TiTbhbhr:.
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