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A Review on Structure of the Polar Ionosphere

Nobuo MATUURA*

Abstract: Characteristic features of the structure of the polar ionosphere in
the polar cap, auroral oval zone and trough region, and physical processes
affecting the polar ionosphere are summarized. Polar disturbances of the
thermosphere having an influence upon the ionosphere are also mentioned.
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Fig. 3a. Profiles of the ion production rate (Q) derived
from the high energy particle fluxes observed by
the polar orbiting-satellite 1971-089 A4.
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Fig. 3b. Profiles of the electron density (N.) observed

the incoherent scatter radar at Chatanika.
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Fig. 3c. Profiles of the effective recombination rate coefficients

derived from the data of Q in Fig. 3a and N, in
Fig. 3b, as well as those derived by ULWICK (1972)
for November 1969 event.



No. 65. 1979) BB BEREOEE (Review) 5

v = FATORMDS B5hic KFAHOEHEEARE (ULwick, 1972) & HHeT
K 3¢ REHRTRINTWS. WMEOHICIIFER 70km LI ETHRLENADR, &
FE 80 km AETCOEEDHIIZEDMEILHENT W INLAEZLoTWA, DL 57
BREEERBOFHEML, "E 80km MHTiis T BRI (an) HAHLEHRY
K&\ HsO* 2 HO*-H,O (ap~10-0cm?/s) 2EFICHBEL, RFHEEDS LLERINS W
NO* ® 0:* (ap~10-"cm?/s) HEFLEBZTHZLILLHIDEELZLRSD.

BREED LEAZ I 100eV LW 5 En=k A F —DEFRAFHEA LTS
2, BEadEHIcmWEFH (~10° electrons/cm?s) ASIRTELR D I\ EFEIC 7 - THIHEIN X
Tk v (Foster and Burrows, 1976), polar squall & 3 FEiE3Cu%. Polar squall
RBREMERE TORNFRE & MEERREERVWZ LD, REBERCEXH2 0LE
zbh, FLBERTORGE S Z & THILABEO(RECZ LWL E2XHREIRT
W5, CORBDE=FAF —BEFOWAILEREE F H8056 L@ (r » 7y 1 F) BHEE
T COBRME, BFEE LTHFESL, FRBETFEETHUNME OBIE L (DYsoN

and WINNINGHAM, 1974).

1SI1S-1
May10,1976,140916-141130UT Dec.291976,11125-111255UT
km km
1500 |- 1500
D125
@ 111147
omizn
S v
= ®111255
1000 @141045 -0
@1411 08
®141130
S00} -1500
0 10° 10° °

-5
BFEE (cm )
4 BEERIVELFOBERBEHBEOETEENST

Fig. 4. FElectron density profiles for summer and winter polar topside
ionosphere over Antarctica derived from ISIS data acquired
at Syowa Station.
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Fig. 5. Profiles of the ion production rates for O%, No* and O.*,

respectively at dayside cleft and nightside auroral :zone,
based on the observed fluxes of precipitating electrons.
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Fig. 6. Profiles of electron density, respectively at the auroral oval
and trough region, observed by the incoherent scatter radar
at Chatanika; (a) for January 1974, (b) October 1972 and
(c) July 1972. ‘
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IICEWS AR RORD. O 1+ vERATHS F fIETORWETEEXEIRD
RRIZLBHDTHABH, FBCHEIBICE S 75 A<l (polar wind) X0t O 1
T v OBBRKIGHREOHEMZ L 2D EE2 LN,

B COEBIBEHE S5 A~ V) 7 MEBEYET D2, RKBECFETHH»5
LR 5> KRKELIIREBRREO 7 7 X~ v =t KT ORI 5 & T (R34 &
&I S BRI T COBHE Y 7 XA~ DRKEHAD TS A= F Y 7 b {E
FTEELLRD., ZOFY 7 ORI L - TEHIOEHRE 7 5 X~ BEEY#: TR’
floBEH AT THEIhD i s, BETOT 5 X~iinsBifo F Bofmic
R TEEYZTR LIRS, KNUDSEN ef al. (1977) X - THEINTEbH, KT
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Fig. 7. Contours of NmF2 derived from the numerical analysis
(continuous curves in unit of 10*cm~3), where dotted
portions of the contours are derived from extrapolation.
The broken curves denote the convection flow lines and the
thick line denotes the positions of 104° solar zenith angle.

FARz bARLBRA iV TR S (FrRank and ACKERSON, 1971) (1, AR H#:
BERDDOFERRTEDEEL LR TWAD, TOMBEAMKBERLT, WER 54
A5 O A4 viiat FRaNk ef al. (1977) ik » TSR T3, BESERTT
B Eht OF A4 VISBBEHEE» G LTERLLDEELLR, OF 1+ vD=%
nEF—=p3 1-5keV BETHDZ b BB EHIT LD IEDHRAER LTV L
DEEbhs.
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Fig. 8. Latitudinal distributions of ion concentrations derived from

OGO 4 observation. The position (a) corresponds to the
lower latitude boundary of the plasmapause effects, (b)
the rapid change of O*-H* transition level, and (p) the
plasmapause.
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Fig. 9. Latitudinal distributions of ion concentrations derived
from OGO 6, where the existence of “high latitude
trough™ is shown.

LTl E Y 7 7RIS E D SERE, O DA — L OB R T T R AR
FSZEBAOIEIET B 2 &Y, R GrEBOWSKY e al. (1976) i2 X - TSI T 5.
B 7 7 OBBIIN IR END L5, A4 VEIRZL2E L T 78 (M8) o
L Rieh, O, H' JLCHENMD L, HFA 4 Ths NO* FEDHMARS K
HThH%.

zlﬂ

e}‘

3.4 BFBETHUSH

BEEME RS e Bl R E LT, BTFEEORHARMAML DS, Z OBEIIEN
v VT 4 v D= a—Fh (spread echo), VHF EivvFr—v 4 v, IS V—x—
D=z —FHAEREWC L - TRAS DM, RL 2 5L %7 7 A< EEOEZEREC
Lo THBEBI TS,



No. 65. 1979] BB B (Review) 11

Feb. 5, 1970 (UT)

(krtgo) 1 T T S T T T
T
— " B S ot Orbit 3536
2 A . il
:_ 10 ' d P r I ru W E
s /1‘ W;V ’ I\
Z rRe OO r . ) 4 L
< v { Ad v Wiy ‘
> Lot 2y "'i ] A K i
ey Al Lawta Yol 77
< 01 L&y oo W ) W
= 800 :
/%— 400
0 : 1 ] I ! | 1 i ]
35 60 80 80 60 40 20 -20 -40 -60 -

T 2 Ft AR B
10 OGO6 DTS5 X=7 r—7ZIDVBEHHINIAAVEEPLE
ANi/Ni OFEFENTR.
Fig. 10. Fluctuations in ion density observed by OGO 6 plasma probe.

BFEERHAUNIMORENLBLETHS spread F (ZIEWEERFACTRAII NS A,
PRI I B W THREE T FHE D EhDd TEW. BIRick\W RS AE S, = DH
ROLFEMIRE oo T D,

BTEEAHARI RO RBERMILT LS BHE TRV, EFRC O TUIERI X
%75 X<EE) (two stream instability F7-(% drift instability) »FH /s RBEEETH
%75, Fiflks L0 BRI W TiL, BHEHR WKhE), 77 X~ nZk(UTLauT
and VIoLeTTE, 1972; CLARK and RaIrt, 1975), #» % Wit [ETH 7512 (DysoN and
WINNINGHAM, 1974) »3E 2 bR b.

OGO-6 I & » THEIIh-HEMLBETORTHEEPLE, Tithbb ANIN (%) Dk
EENF G 10 1ZR & T\~ % (WRIGHT et al.,, 1977). ###ilix retarding potential
analyzer % L TA + vEELNE L0 T, K 10 it 4.7 Bo% b IFlEY 40
km FIBHRAEZRLTE D, KL SHEOHEOBHTFHLZR LTV, BEPLE
B TELSKELS k> THE D 10% BETELTWA.

BIHOETFHEDP L EOWM L WFIROERENER I, BEMTs Tk 300eV LT
BT TR OEEEMSER & —F LTk b (DysoN and WINNINGHAM, 1974), 7l Tl
IR A= RICHIGT HLEL D CPEREMCSH ) 77 ABENE L las TWBL
BTG LTCW% (CLarRk and Rarrt, 1975).
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those for K,<3.
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REBEASABEZLES €S, BEICHET 3 BETIAL 0 LFEH2 4 U, He, O
T EHBHBRD/PN S D DM & 72 0 (EREE TR OMOERTFHEIhS. AEC
FI LD AKHERDBRAERIZ KGO ABROGFELY REL LTS5 (MAYR and HEDIN,
1977). 2D X5 s BRSO ELIL BB E DL L a £ 5.

BEAEAKOBW BT L > TRRENEIFAEL, EREFRBICERTLICED
Zxbh, NEOLHEEIFERCY > CEMBREL ZTLIEE 5.
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