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I -3 Measurements of stratospheric aerosols by two-colour Tidar

Y.Iwasaka, A.Mita and K.Isono (Nagoya Universfity, HWater Research Institute)

Many atmospheric lidar experiments have previocusly reported single wavelength results. We
will present here the backscattered 1ight of stratospheric aerosol measiured by two-colour Tidar.

Most previous lidar observation of stratospheri- aerpsols were based on an anaiysis of the
back scattered single wave lidar only, and, as such, were guiet Timitted in info-mation content.
Therefore, little progress has been mada from such studies toward inferring aerosol size distributions
We constracted the two-colour lidar at Nagova University for the purpose of studing the size
and density distribution of atmospheric aerosols. The analytical method to determine the size

distribution using the two-colour lidar was previously discussed {Isono and Iwasaka, 1974). The

cahracteristics of our 1idar are 1isted in table 1.

Table 1
Transmitter Laser wavelength 0.694 m{Ruby}
1.06 m{YAG
Qut put eneragy 1.5d/pulse (Ruby}
G.25d/pulse (YAG)
Pulse duration 20nsec {Ruby, YAG)
Maximum pulse repetion rate 0.2/sec
Telescope 40 mm /
Beam divergerce 1 mrad
Recetver Telescope 40 em ./ (Newton)
Field of view 1 mrad
Filter bandwidth 104 {Ruby}
504 (YAG)
Photomultiplier RES9{Ruby)
RE?#[?AE{
Display A scape

Range gated threshold discriminator and digital counter (10 channel)
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Height Profiles of OH Meinel and O, Atmoapheric
Barnd Emissions in the Alrglow

T.Watanabe(Tokyo Kyoiku Univ.)
?.0gawa({Univ. Of Tokyo)
M. Nakamura(Tokyve Kyoilu TUniv.)

The helght profiles of OH Meinel and U, Atmospheric band airglow
have been measured with rocket-borme near infrared photometers at

Uchinoura(31°N), Japan. The chservations were carried out in September
1969, August 1971 and January 1975.

It was found that the height of maximal emission rate ia consider-
ably stable at 91 km for OH Meinel and 94 km for IDE Atmoapheric band,

although their half-emigssion thickmess has changed congiderably from
one obhaervation to another.
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DIURKAL VARIATIONS OF AIRGLOW EMISSIONS AND DYNAMICS

K. Fukuyama
% L & (AKE)

An attempt was made to examine the rolationship eof the diurnal
varlations of the 5577 A, Na and OF-band airglow emlssions with the upper
atmospharic dynamics, A structurs function analysis was made to find
predominant periods of the varistlions of ¢the emission intensities, ualng
hourly data of the emission rates obtained from the ground-based observations
at low and middle latitude stations in the northern hemisphara,

The results have rovealed the presence of a prevaillng semidiurnal
variation 4in the 5577 A emission at middle latitudes, Amplituda CFiga. 1]
and phase [Flg. 2) of this samidiurnal oscillation woere computed from the
monthly mean diurnal variations by the method of least aquars. Character.
istics of the seasonal variations in both amplitude and phase are extremely
in good agreesment with those of the solar semidiurnal tidal wind in the
mateor region, This auggests that tha solar semidiurnal tide may be ths

main cauas for the diurnal wvariation of tha 5577 A smisaion at middle
latitudes.

The diurnal variationa of the Na and O0H-band emiassiona as well as

that of the 5577 A amission ars diacussed in relation to the dynsmical

charactariatics of the selar tidal waves around the base of the thurmuupharn;

o A
a0 {a)
{a} aok= Sendal
.=. 20 Bwndai - ia 5
. - (n)
10 & a0
ol 12
20 Hasis Pravancd -
L { b1 Houie Mavenia 20

e Lant
il
?

M=% wind

3of~ A I\\ Sueoop 3 L &N,
20t~ M"’"&;f f < i;'ir r: Jé

o
o}
i
n
-
8
B
-‘-".-“1-‘\,

fHaE

N = jayod ; ~
: :,,;qﬂ N - ; /
101~ N H =4 wiad
8 L 12 o0 3
A AjM|J [J]als|oiNIDIV I FiMIAIMIJ]



I1-12 &Fﬂgﬁiﬂlﬂ{:ﬂﬂ ;}';?K%:n“ WL — « 7 éﬁ’a%
(1)
ARk X, EHRE
AR PE

B g s sooor iz fovi , KB w7 BRI 2B L, KT
AR NI KK D0+ R S ERE S W FR Bt Ha 5. casy
RE-Te,  4x](th) = (1-8)[ e TUT-Tul /) ST
I T it 2N~y n T FI%TE ﬁ;%?ﬁ, B {Bmﬂcfu'?y Ratio, T (Ici~ Tut/&)
& NWR=Frozy (2F) 75 EBE S(T/) ix Source Function | s=cos © (6 :748zd13
CLotR.) 53,

K - Pz P 1% , o BESR T LB KR DT OBz Fp e p
ISR THE < 55 bipr s o s 799 v fim 77 BB v m e, 34
RIGoTR 05 o, 865 28 o, 0,054 T8 PHFRE o KT 118
CME TR o LR ra AR R A,

THRIRN W $o2RF 9% 2- R 2 BN E TN B 5,
D HRARY Ko 5> EB T 0 BRI AL, 2 ovis plane pare-

el X = 22 125 L, &L Q2N XK -l s - AR R VLo v B0
- " € Zox
YR hashs 258 B BT - R 40 B ¢ Bothh 2P, -

S vit )":.-ha,zfqﬁ 2 F S,

b) l/ﬂ-"lﬂ- ﬁ}i{jlﬂ ?ﬁ'%}

c) MLERKH 40 ooy 1 (283 S 300 WE

Ar-o%k & Rf§ Loz B sy sk s 08 KE jvivm— pivrp o ¥Ea ¢ I8
L2 %3 a4 4o Wk 1.5,



I-13 FrAsE B 8 AE L or oK LA BB

Z 3RGH X KR AR X

WA EG IR

FrIULRCA=-Co703¢A=0@IB LT, T4 9 - hAA ¥ X R XA
BiFr 2. 2o HAMa BACAL 2 Ly L 280/ 094 ALRBLEES 12 2 skd
oL AR e hd. Tudhd, 20/ 03¢ A B Ea HAEEEGN 264
~ PP ooAa BB T 4T 5wt B i, a8l fla ¥ s WBHNZ BB yndoTHh
h.*ﬁﬂﬂfﬂ&&ﬂﬂﬁﬁﬁﬁﬁxﬁwﬂsznﬁf,:ﬁﬁ%i{&nlﬂ?ﬁ
LRI EZISLRERERIBRALATHER S . KepL>x:s s aBHe
Bl dTanasnr. EEFRSHo L oL (@ 298) , Fikoe: g
BHRNFEH L. HhaRiLeitBure.

Lﬂﬁ.ﬁ'lﬁﬂﬁif Bl a3 . ﬂﬁ:&ﬁ.ﬂ ﬁ#&a Eﬁ}ﬂm#t:ﬁ .y #0432 sep A < ?Fﬂ#v‘?
ChAOH = Band & Oz ~ band Lo 28ZFL e BANT 328 T A, 20004 ~ SovpA
wkﬁﬂﬂ-ﬁmgﬂ&gﬂi3hHf%lﬂLﬂiﬂ{ﬂﬂI##gﬂ 2.0z ~ Raunt

(£ e A)s ZIA BT L mslonv. L 7, ol nrstfnsd
vkabhadathAre By,

% -} =
< % £
28 . Agt 21
wyL ® O %Iy ET S
P- ) \ el e
/>§ ™~ ‘ﬁ*#égé
- : % E
— I 1 ok
v t )
U e - \
s
&% ?E Lo
3 = g
P i"iﬁ: ¢



I-14 S olar Proton Evenl & #HIRKTT 0 ZXTBLE

2aAEMAY LT
£ ATALE KB A2H, *» AR ZREE
EBHoLX=- g r THAEUS Solar Prolen ( £, |~E00OMT o H, Ha', e
S IR CHBMTR) 4L Mo 7B (2 60 Goreg. Lat.) 91 - AAEKIAN L 4
Yoo AL (0) 2 B, EMtyo e EFNARNERL VS, Zocen
, Webnecke (1962} b e LT KA p 0 AR K &7 Tz T X %, i,
Cratsen ot ol (7501, Sslar Protow oo FBIX FHTHE - AR B kA T3 £,
%o v=39 Noichipnoe Br f84 s ERRIFHLBRG REF A 22 (O2)
VBR OBy tir s TLeitv/s,
Net, MEFRK, FEE - KB B solar Protouwnk \TEN R NO € O £ 45
211 3 RRT
NO + 05 — NO; + 0 ; Rz

NO,L + 0 —> No + 02 7 ks

X133, = {t??-Mm;smr FProtom Ewﬂf’#ﬂﬁﬁm{’“ P E ) H";:""T; +5
KAy ¥o 9T, NO voy; ol

i
(0] =£[0,) ﬂiki[!“_fl) 4 Zalo

J—k Ri3
B ko, o, 5T GERREH. R, ke ko, ke @ RERH

12T, L, s, 0, O)EFI LML, 1946~ (172500 15
RE LR Sofar ‘Ea?ﬁEﬁtEH{ﬁﬂ L, Mt o Event o 50lar Pron o ZK £ 27h
- ZA2 L e HE L, fomdomt HABoTHL (0 95 aR,

(2) 1% 4 Solar Proton E:'w:tt' H’ﬂ!}ﬂhhmﬂ'ﬂhﬂ* ”.ﬂ‘ﬁﬁgq K #12R t;ﬂﬁ”’%lﬁ-%
f?ﬁzﬁ'tﬂg, Yobdaodo vomb 45K o Ko BRAF (ATH BIRRE S Kar) L

- ki - LR,

H‘Hﬁ'ﬂ&ﬁ%ﬁ tﬁﬁ.ﬁﬁuéﬁ,fﬁ-ﬁfgﬂ*; 1946, 8ept. v J2F2, Bug, & Solak Profen

Event T BIBGHE LT #3 ¢,

AT }j{ B Eb reTs, B (260 o FHIERR (185, Sonvasense) <
‘4 MY KITS,

«  Sofay g’nfﬁ Eﬁ.,fgﬂﬁff;g]ﬂﬁﬁfﬂﬁf #9730 ke ﬁ;ﬁf; to g ¥if% 153,
- INoT 0B e epts COTnBR RS PR, #)30~3B bm s H e e,
WEY Bk g KB G2k RTEORY (= Heoling natessBY) , Fyv 1z,
M (=Healimy nate o) T3REBIEHD 0

W g, Warnecke , Meteorsl . ﬂhﬁ? 28 (3, 196%.
2y ¢, Elhr]"ci L£p Cl-*utj‘fi‘l.f J.G. R.!fﬁﬂ”; (1§75
er p. Chutjen , I.Isabson and G, Pecd, Scrence, [1, 115,



1-15 NWC 2Z2.3kHz VLFEREF(C
HOOHERBTVINE(FH)
IPRRBIE - KEHMZ
PRITE RE

PEPT ERXBEERREMCSOT X! 96 SE[IRAEA~-A LTI TPONWLE
22.3KHz VLFEBOSAERGTLE > TEE. SAFR oEEHS S hERB7L Y
MEGRE CCAAOEE IS TR BN SR EERAL £ O,

7LV VL FAROEFSIEABRBRERLABNGRBECHERT S EHLS
HEOD, AROPHOBRERD , 7L PERBIE0 5 NWA— BB A4 BT HIBR
FOBWNABERAEX,  BUBBORSECHTITMBRA, , RXAREEL L
LT, gLAL 2 REX2 UL 0 MoRABRABEER SR . Sl7 L 7B LA KB
XBRIECHIZT—IXT AT Solar Geophsica| DatalkEEWnt I &R
LE.

| 9T o0 (| BfotB&REF, 7L VERROABXARENEFF>FHLTVS
Lo |OHFE>RE QS , ZWS 07T —9 EAMACARBL L s Lok I RAEREBE

)
(i) 4=88.2-0.0] COs§Aa —0.061
(i) g=880-0.0lCOSXa—~0C.061
M F=88.2—0.01 fogre COSXKz — 0, 004dogs0 L
v g:s'?.‘!—ﬂ.gﬂ..ﬂa‘?,-ﬂr:c:sx,,,-n-a.af‘gm T

EEL@ LI s museclers(om®sec)! LD, RTINS oBET T4
NS MR SRBERS W REBANOBEL oD K> CRE. EEL, LoD
XEBEEED COSAXL FRE .ﬁngra COSXKy
(L= 1,2~ ) B, LIF LERE LIk XY B, Wpxz 11 hr.x

£V, 7L TB0ABEGEABEATRAL [ 070 6539 053
KEXARFEBROZAVORITS VoA CRS || 0.61 043 0.54
Bk TORARE ) LEME*2 L, EYREEOR || 0.T1 061 050
SEn EBBs £ YABRroB/REHARBOES (W] 6063 0.49 0.56
FRAPTPECEAEI L, CO0SAPIZOEORY & il
FHOTWEHEBOE SN I LR e 8RS
B a

e oifaanlbieadns ogh, RBEYX
MUF VAo EIEMELZOBED O
TRETHEREE 5,

BA



1-16 VLF(NWC, 22.3KH2) o B B8R R

Ew A (BAK

VLUFEESLEE «¥Ev2 v, M s ARERs Lz w< R Lz
E-NTFHirss -y reflana. 5 SRErEESL 52 B B
SFBNE « AR rRB o rx e, REST-2 v oBSius & v s s b <
HY. WhwaFERB Ry BReubnzvd, Lynn 310 @ THEHED T
FUBRBIL U/ olic 2t 2 s BETETE 2 BB v > B BET wre -
TLoBKHHAHrS5175Y). 251z Blkot FLrHARLBRR, 28AT o
WO TREL: v 2. Akl (1) T L2 v @, Meava (14318, D o8 o R .
B, LB -V HoERE wBAT AN +1RET I n v THn2d vz o
W, ISR imsnsreawsr., [IHEREFoNELsorno BT BB T 2 720 212,
D, U/Vi Koo s o LB lBawns sy,

& NWC@aki)Eo. BT 0orsg 360N, 08ve) o BEARR 7 - 9 .
'mlt I%Mﬁqﬁ'-— v BRuvz. ﬂ“ﬁm'[) Pty i }‘"Q&ﬁ‘tﬁﬂ:Uﬂf‘Uu ﬂﬁﬂiﬁﬁm}
RS (P i R IRy . P i
PHTAZE | Crombie (1964) = Lis o u. A a¥1- X 22 —Fw BRraX
Ve-Vounsurailas z L. BERANEE RERSS 0HheL 1o,
R swax.x nm-—rmﬂfﬁﬁi@. .
E{.H] = av4 ( Upa Ui)y 428 “1mﬁ} B v A e i S e R e a1y
YHSben, »ax i}( ,{R ;*E:nt%ntﬂﬂ:‘ﬁ N, RER o BRBLo IR s, U
&ﬁﬁlﬂt BB A, B rE»2xdD %, @
Pa—Fs = an ‘1};1:,{1}&1 S R bk e e A MR S ad i 4 N R ANE A ¥ B4k 4 & aenn e e B H e
“ﬁ'5%- X I:Aﬁfmgj.h'&ﬂfﬁﬁ}é DY, Fa-Fez=0 3. MEE ﬂ'ﬁ:'ﬁ. Rﬁﬂm

ey,
'(Rad = = 20 /D (Ray - irewres oo e e D
BEma, Cnma BHsmunTHF -0 T 530 BERRTHE. @,D A

RN 7. FHERD ¢ g (Un/Us) OBo BT 82 v vz e s, Bike, 75—
249 oMK, BAE 0B Bl , [Ennl tHEID 22y,

- 13 R e LT T LI T PEFEPPIRPSONERTRE - |
2oLy :En-«L:E::: = 20bog | i +f, Ghe-tla) o
{Ema] ~V Ermin) |Enad—JEminly | -
[ml'ba(mﬁmmm)fﬂﬂL"ﬁ(_lﬁm_FIEm__ni')ﬂ[ ola (Re) ~cls (Rs) @

53 Wy Ve BV ERBEEAE da-oi v, 2elagiUa/Unl o ﬁﬂﬁﬁm tHBa = ew

xS,

m SR PRI USPRANS>EH N8> 7. 15 My 25 ~
Dec. 10 o 4855 - 4 DR L. HBRoBFTuAB v TrazreTa, coPiifa
ﬁ;lﬁﬁ'i a&:ﬁ&ﬂﬁﬁm%ﬁ:ﬂuﬁ Mﬂ@ﬁﬂ‘ﬁﬁ_ﬁlﬂ%%ﬂ ﬂMﬂﬁ&f&Ei
Ba gz-sny LaRf s nr- 2720 T o BV 2 veMR-T. Bownfik
THEEK % (TRt BIAL 0SS LIREZ4 7 tBbuanz, B

B BBy -5 nR@ o BTE 02 L 2 0.
A"*h’h 1. JATR, 35 693009733 Crombie, D.D.; JRes. NBS, £8R.27{1964)
Lynw, K.,  JNTR, 22, 57(1910) Meaxo., L A, JATP, 35 365 {1472)




I-17 s do Rt 2 5 o 3 VL F &K I0 588

g o8 5 R, X R B> Xk LR I+
( o RFZH RN ( FRITH M) (FREFEW)

Fipio sz o 1, SPRPEHRITRIT e R EFEFH AW BB, s9735 3 A
b, R FHEBRLE 2o RBEIWET 3w, TRITA 23 HB(NWC A, S 21829
E sra. 8%) ST W /T2 ( NOT B, N 3,97 E 13702°) o VL F/ma%t45 328%
Lt Vo~ a4 BiREMAFRE i vt A« A= 100 di TR AEANE T iz o 9. 48
L JREF ¢ o E1OEARE R L W B EFEXAE R, B wr2g ™, 55 o5
S AR M G, FEHNE FTHBmmwi . BEuw s TNWC s> s5m(¥F
SV T M) a, N 83Fer’ E, NWC o VBB ws xr 1. S 220340 W s 7,
B =L TF Mio B ppr Y NDT § 35 %81, N 829335, NDT £ W 8850 v& 5
Mpep iR, S28° 2’ W 24 Y, MANI ~2)8le 3 EAEE s Ty b, B

GFREToDE - & 3338 B0 BRI M N 312 b z AT HE B
2o BARTIE. F LT 9738 TAaBEEIL T 58T AL >

w Tl BE L FEERE TRS 7 3.
% 2w AR g B L PR RN ER R Htve®FH -2 Bt 21578
Sy iR BI AT v iz, (ol K EerliFs T

T O TR T A O R

et 3R ITA N LS R RETRE FIERE R I e HES By 3T T
» Boe

4

L,



I-18 VI FEIERTRIIBHSOND

REEHR
FE R

. REEFAK
VILFRERRERIOVWZIE, TNITEAMEUITI). HF(IT75) 5138V

WE T, (v VP2 Winter Anomoly FERHETITR DS LRI AT WA, ThHHBR T
1T, FE (34.7°N, 1354 E) TR NENLKB(18.6kHz, JTim Creer YAV LLF
RO NERBERICPVTES L. YORERKIVTERTS.

N L K— Nishinomiya Gl (AENEIEME 204 x 108 km Y ISP WT 1976 5 | RloBtE
P RFRBEWMIRE (. ABoEY (H10pwe Y LEREHVEN (Hi10db) ¥ | &
M#EELE. . H3ARATEAAFLRVNT fann HRFRSH. THRMEIBT3
WEFNID L Z WS s FmInE: cOVLFEERGRIIAITSMEANRDB LERE
Wmiz, SIDH LR34 I B8 (ERARAEF ShHz BlEa R,
Crombie. 14454 ) 2% V. DEBR TR RVWTESIEEoarrRTY. VL TFRERLY
TERMEIETLEED LER SNB,

Cyombie ( 1965) 12 S NITRA@ VL FRIEIEM TIT first mode EITEEZMN
TRATHE S, L. Winkr Anomaly AEEFERIY < L 10° e FH (Thomas (961)
Z% Y. SBEANEAEEYEHEBITHAUHAMP T 10 o BEZH> TTLEE
INTYLFEEAEHNERAELII 0rmBERE3. #-TEFERBUY3EEAV LT
WE N BB T0~0 ke THEDLBONEYG. BIZEAEMY 5040 kmA T
TLEI>TUBrEZLN B,

~¥F. Wait(1962) 51 3 1T, BRI wt”

= | = (V)
TEZ6N. VLT RENEREBELBU3ENHIILAGERI > TRAEINS. Lo
AN SBEY FBHINTVAY LFEENABEROREATIRARTVE.

s = w/wy , Wr = e /P
CEZSME, EELOLEPS ZIBALETH 3. FHR.
s =€ ¥ / Ne

THING, RELERBCBIEDEHRTHARIEAN. aWMId. #H ) BRI
EO3E3 BRI v, EMEAGTIRESHAVvadmEZTETNE. | HAEELsO
WEXT o FMIMNG, THIC Winter Arowaly BITHITS DARRTHAEI TR I RE(
parachute — borne ) % partial reflection (KIS S » TR L ( Belrose 1965, Mitche il 2t.al,
1972 ). 60km HMBITET 102w RETIETROATLYS.

SHLIIL. VLFRIEMEMEIL BT MM EHEEVER]T Winter Anomaly 2K
HETLZEMTH 3. L. Winter Anomaly OBER L 2T . S| DERGHRT S BV
I;iité‘w%w:ﬁmzﬁ 2y LBy - HRAEB X AW RIBET S LIXBIANITH



I-19 VL Fio el ts THEMS  E3FA

o R

% B E E £ % § ¥ H K K
(A s £ & = % #) (a2EHsHE)

Ty FR Pz PTRRT S S - - %ﬂ*iﬂ?ﬂ E-'-F-!'E;,"%,,I&,Lgﬁ}t- ________ Ny
BrERAN WS TWr N2 enfpy Fe, Toklps sT=2Law=5p --—&.
1223 & 0k ) fple=-jhTde —j&ipe -0 e #g it EBAXF e@adt
se(zy= P@ [ sela)y + [ -k Pz Feope) efz) ag’ -~ &) %m R TP e ),
sy oo REEP & T Zrke T F0E)=c sl Sret d fams AR

se@) = Ju K() pay da’ === 6. K2 o jAF@ Fly) Nhetss =)

ch Kig) tE B da o, G - e Mt ks BFr 22T BMeET #5478
nBy< B < & ot &€ = QX en¥F OaMs F3e LE=—JRTE @

Qi , coed). S G,8) 0 MR GR~SIBITY g = X (3 va #o2
(z)= A = ¢ dBTe 2 %) x(2.) = e TR B 6 r2.)).
v oe(y)y=3 &y el T BCR) €0, PRyl @ e D
N NEBAT 3 )yt pa By & Lz,
Fes) = §f k) padat= 4 £ Kz plagy —-om— e,

£% L. K@) = FEE;_J Fiay Fiz) ele) = a; ﬁ}-w“"ﬁm Stz)els) - - w3

10 (130 e KiR) e Rf¥eidtf § 0 . T F 22| 2~ Fredirgs e —F g ¢/ 8 £

e £3. Tatae ~FeMoe RERESD. 212 K& & $F 1M 0 HE~T

bz gk 5 2Rk BB 175 5 o 7o Rad 5 nAK 22X T 3.
Kett)=Red{ K2/ e} <---- k). Ko (2)= Jmgy { KI%)/e } o “,

BTHe vt BEEPeL R Mo Einy, EL=o =~ &

tmﬂ"! oy 20 b8} o fet e &2) L
e@i=] o |+ ™% o c,8) E2) v eilB) Es(z). 35t Te@)= (&ky. SR, d6 . Fﬂ-}mfﬁ Cerkit Cule)pds

ﬂ'ﬂj_{ﬂ!";
! avt. o [ © “E ~Ea
J“EE(‘*" -/ %, :}t
I ERA L MEL > 28 En & 32 ¥ 3,

n Ry

e RET e RIEAPF V()2 Fw & o Al
SHBER G g (M) . BonFo s @B R 20
BfS 2 ReRMA 7y (j=ton) m¥L L X
i T o Feajorkaia s i X -

f&) = Z o Ke(8) =gy, (8 s &3 1= @A B
43 b rgd e ]

-‘Ej i (Km)- kB = g (M)~ G = T8 (p=ra) (D) A SR . 1

v 1) 29 dp B P, UR)Eg Ha B 3, e
e B Y LT EY e N TRk 5T -2
Fp bt - Rt w3k L 2L T WE R Ky
o, E e ¥EMA Mt EY, rpasF e T, @
AWMU E o el | saxtp. s,=300. S5 48, sk
jrtE ER A BIEAFPTF e o7 s
Br k5 BEFTE Treikk 1. REAETCE
Eotac iz 1 CRIEAFSF e P . o B
@bl £3EASP S b LER T 3« 20 3, 4w




I-20 THWERE N0 € — 0 NHFLLER 12 4T 3
FULL WAVE AMALYSIS

rH E & -9 HE —(FEXSE)

1, 3 z85

FHERA R 2043 VLFER RAFEA, i« 2X»3 cin jRipd X ¢ &
BET 3 Full Ware Dnakegin 2745 b3 0o, Shift FORICEFRE > T » S HBF DR
Hﬁﬁ!*.‘?ﬁ]iﬂﬁ&ﬂiﬁ o) e (TR M3. | CANHEEa RKFOREANTY F18
FHtHC AMEW AR5 74 91 EXt O~ RET &K LRtva HFEAELS
deFurty, FORANEaRELz IR BeHI. PLA LR L aFHubBs a5 —
YA FEY I T, PIAFCca g ARBENEDERAR c ART > I a2 Al wave @ualpis
BT FIELRE | w3 A FERFRWKE s =Py By IR e,
TRy - ru.:;.‘,.-,f.{g.‘ﬁ‘;; 3B} p BB B

- I

AL KFodha xxon AR s rit, AL XKBErv-yz 34873
CXFMa N WA, a s b Bbha TARAKENSIT® W TIEESS
CXORNBTAITY Mo FRRoBKTEL I 2 EFT. oz, Krak
S60 L FWIANERE I el T, foll Wave Qnabyeir €574, F¥og ¢H Y A5
CRBaBre ) RBRSHLEIND FEAS T RE NS 3. BIeTans e oK
)\miﬁii&?iﬂ‘ﬁ#xaﬁaﬁ&zﬁ*f 23282 % e, Apruvriea Fitv By s iy
BB KEpws - ganLatn 2a -7 shorne 2 El ER S A
Full ok andgeio o 19, § 3 W35 (eg. Pitugg) ¥ mallslypenith (4. A7) 0B 3, FET
113'?&4{,—;.“,;:@&1: Adgr 12  vaeMtl T, ﬂ-‘ﬁﬂ%l?mfﬂfﬂ-‘ﬂ:?mi: T34k 4

ST AR B sz BE e A B
I 3 R

BIBRU Bl e ( 2, BA fow yotm Bl oS ARGEFTEALSF 4B Db o b
S~ Zo L P H R BB mhen BB Y a N R (0D v N B (v [, wsgith
h“ii'%‘.f.{ i mﬂﬁffﬁﬁ? nf&@i%‘]’:ﬁ:l?—- XN # 2 ﬁt"—":ﬂ'ﬁﬁzﬁ’ﬁ"%

€2, 220) u G anj[-xVa0r = jh 4kl 2 } |
2R b e ds huegdaemicss ABrN o T !

= e f = [ H
Ear%"-"tﬂ*:f.hﬂﬁ:%-qﬂhfii*i’*“ﬁ*j—'h | ""'":“‘gi { |
TAORKRE L BB TS - TN TR R R& R S |
BITa s fat g Aan, Whsibke IR W T i
iﬁllﬁ:aifl-ﬁ;f*??t‘ < et pERTF UL —HL AtV I F

Po oSk rss8pm atphal et FEFE oo
Fl MR e s 3 8a vF L il
Lhaitduenbws - Fublwact anabgess 7 7% 3" 5 &« %

RO, 2R BE L LT,
3 Ak

oMLy Pty , Phil. Trans. Roy. Soc- Londen. J257; 209 (1948)

P 1 Nagano st o, Rad. Seds 12, 441 (/978

3 I Kimura ad M. Kuiai, FE7R TIREALTHRIESE T8 (47F)
R o TEEE Trans. AP, July 1976 {1 b pubicshed )




__|.-I-'

I-21 FE 502 HE Fy7 7 8R4
BEREEn, ek, Bxprt (AK)

ﬁ‘ﬂaz?%‘&ﬁ&ﬁfﬂﬁj’f‘f@{; £,F, 3 Mg 9 ) FY B o HF Fv7°7

s UM o f 02, (o PR K T

0 FHETIRI PR BEATT S . EAHYY  TTY ,,
T TR B -+ ik

TeR Y% 5. LUUGRITOTERELDY 50 em, « @1 boowr(3HHy), 2KW
m LA 5;\ %?E%@ w-;fam-—ﬁwm s Fa 2658000 M

4 9-‘-"‘1,{ W, 7 sehn W =if
Ia?25 5? Ny ENEL T § T, Bl i

FH 7 FIiT 2K, B Mg 1 B8 BB .

&igmﬁab 2k v & M 1% e frrﬁw s REE BRI (58N,
%n )& o BBk, r&’%-&dﬁw-ﬂw%  rar MEEL
(TR WD 3 A 5B £ -* 2
?ﬂ..‘-”l‘Fq kj‘fﬂf%é :}- lﬁ?w M‘rﬁ t:-#ﬂﬂs_

{'3 48)

(1) Er; ﬁﬁ;’r{w%mﬁmﬁfm? 2 | » B 1 u¥

2 R _
#Eﬁ"nt‘ﬁ*ﬁ‘ﬁ?&ma,{ .‘Eﬁjﬁﬁ kiﬁ; M Exio]
034 AED B ko ANE & ¥ V7Y vl ] RS 0.6 mofhec (83555
i'ff@%%

% o. ér-%zﬁ"?ﬁ AP, 4385 § em Jec. ( BEBS)
,*%*&Tf?"l v B\ 3 AT f»’fT'f%:ﬂiﬂm?ﬂF@ I .

A o =fE58 Mﬁﬁﬂiiﬁﬂ:ﬂ %F]—'Tﬁ 5 4
S5, o~ Bthr ( £ 1 8% AR
ﬂqf}ﬁbfﬁ-ﬁﬁmr o ut}u#{ a:@ﬂ# % FEEL 1 A"a-'j"-.vﬁi] ‘Ec'?'ﬂ-"‘ﬁlf’i-ﬂ
Ess0x K &3 ﬁfﬁﬁ'ﬁ%fﬂ‘ﬂ'r? 37, :Eq-q a7y )yt ~BLL=Tv 3,
¢ 2) LEI £f ,r 3 frﬂﬁrafn Lo tbEX
28 $'M Fy 7° mﬁrmaﬁﬁm (5 v L LB s s, Fef%| o 3 Moz
Mo, ¥ T EEREY 2. il a‘ﬁ:c M:-h-,.z fé]-—aﬁéllﬂ Bt @Ry, v
j‘f‘7hr£ﬁ$u:.-zﬁ%gm 3% 3= 11-,*;1 2y 2 £y 2 (£ ¥
Mt ¥4F 2°% 4 ‘%’E‘aﬁ’?: 1% 3 MH &ﬁﬁmmw zgéaa rrmarﬂa ﬁm«
v IN, ﬂE”fk“ka L'ﬁ.’ﬂ%@%—ﬁ !&'ﬁ’q—{[ilﬁﬂaq z2¥7 %0 dE’{ih{ﬁ:m, rﬂﬂﬁ- |#‘},
jf“,?_,,i,zmll-ﬂi!; BZLhlwe thitoz, sNiERE Coxmelius etal (FA
TP.2L, 968, 1978) o sulide 203 W v 5 3 TR ARE|WAE :ﬁtqw
Y i, ;Jﬁar )k &IFGUBIR o BRIAR IRE T 2w 3+ FZINT< T,
(3) P3Ny 77 @& tTrpﬁravﬁiﬁi
ShAB o8P e £ Y, 50 EHIET 5.

BEJ



I1-22 large Scale TID o&BRE (1)

- HE AW BE B oM ol #K
( BRAR x) (R Rz-)
HWB28MB LTI DT~ 9§D 5RLBEI :
HETLERORERKLEE sy o BMEP 54
W e Kb, (pL. s RERPEFRL Tuzpn 30
RO. REABIBras+{ sibaolRo 0~ F. 200
Xe - Faplicdn®HBHLdEL. =70~ Fo 180
o e REE ST DBt b BoRRF -9 § 54
WAL KDT O RETH A [ 2 3 4 5 & xio8
EHERTITY ¢ Kfﬁﬁnrﬂﬂ}fﬁj Wﬁf{"’?“ T, Ne_4m?
BUBELES RS L B0 100 Km XX (25 B
SEREB 0 HT 6 0 Lateral Deviation ¥ ¥ L .
T DoARER & £b 1<, i
W REH-0 3K < 1d Booker a7 SF A b fc ™
hRFEER —
FiPi= ACP-co8%i6 )4 BLPL 08 L) #C 2 0
B{ A= 1= XY/ 1=y
Ba X{2-2X- Yy~ Yifcostls - YA SiN'Es +2YaYesinioP)/ (1= Y")

Ne = N.Eu.ﬁlurh-lnn}

C= XAC1=X ) /(- Y2) of
P: 148 H 3 Lo N A 1
Win XY, YeB /CZAB1BI-YD), B=Proostis (N-S) 1
ix = inte/p (W)

LR

. SATRWFEG. gRReTRlehsPENRE 0
T BAPREERN - B YRRL k. F3 KK
DEE B <>\ (3 Sajeliite Environment Handbook 1465
O N E 3 M B 5B A (< L T . ALY (< 100~
300Kmiz = (v € Nez Ny @000 W e (BB
TOBR. WAL, 1 5 360km o Yok, ¢ RABC X b 3 Mz
DK Q. X - plzmoucl-2od) TEEAR
OHEMRNS. 0. Xe-FoRMECA-0TI
DERbDMIL Y THYN=-ST 69 Lateral Deviatin
VIT6km Chop sam@s- 94y - (e L T n.
iT,H?’ﬁit?ﬂtt;:&?m/sec@%ﬁ-'xﬁ»b- L "
L. 0. X&- FoRMBROE#TIm THAD D
VRIDBE V5 b 1 A B b K . 2 0ART 2 EATE
RETIDeF DS ED A b o -
P RET I DoRRS - AN TAT ) TTAD : :
SN 7D 771 WE dlp. REKLEPL BLRET D o

k. X l?.a mﬂzﬁakmj 2585

HE BB SRR EELE (1153) 5 1&

g L VPR

- il



1-23 I1STEHREBAWE

THBRRo)T-F 2>y v g
iktk ¥ - RE B - A# i
FEE RS Lt
PT7TXIPR % oS BRRI YV +HEVEARKE L. R AKT L, FRuk
BB TIFI 0, CHRELIN, REAATEI 0 BRBEF R LER Y P57 -8B Sn
5, WoTEFNF2 4 vBEL 2w 298 A NREIARELHET
LEM R 3¢, BEREIET o TSI E R Y+ G EHAEEIn T[T 20
RERT, Ao d b LR 2R R CERETIY 73, JoAkRienAT Ik L k8
3RATY nBE AR cE T I HNE I NI 0T, 2B IS 2tk T T
XRG4 TI TR T IS oML s 2 T 22,
SR Lo RErGA2 00 ~L2 b (BT HE)RLLET R, 19558
W. E. Govdon 58 s 2 EHE I vaL~9=flraomAsal s TiE, B
BERARA R 12 ~F wxs ol n Bn b LT, Bibohvt WEEy 1 THE L2215,
:;"E‘?EFE]E oo~ Zﬂﬂkm#ﬁﬁﬁ'&ﬂ'ﬁdtl s BACTE ( Aute —
covrelation Function, B CAHIWTREK ) tREM L c WEEE 0B E ¢ w2 b - ©

T#AD. T2AEB oz NI GRS 3B RRaELe A<, BhAETIA
2B ENGZON (20 2B 2RI AT > G 3 EA L U RB0o £32 THF =
KA AR s, BHENRSIE3 1 0 1BAaA T2 L TRY) 0280k TH I
LEATEw, 3 hefBaotvdEetr o Ed v G XRE 3584 & s
B R EE LS 3,

L R BBENT - AP LR PIA IR e IR M, /A BE T, RIEE T,
AT > BRI THIN, 205 bMpsdBRLBIrk 2 Lnsnd o, ACF
AW ORI IERT, Tv, 035083, 22 THMLEY 203 T o FarA
CFoM R AT TN RECIEELBE VAT, Eun T 28358 e b4 ang
IACERETI e sle, Eu3BHha, £27, =1 (T172) bIRE
LTACF OO, Ter o, e B W Snliz b1 oS s MES3 - 2624
he Ty TenBRELH YWEACF &, Fejer(1a61) it vl T3 L ¥
ACFREIBIS L s , TN, B ACFalplioRi st BE TS
Ry TeFEEnS5ndow FEIMEIEI erehh=2FE 2R v 7w EACFE =
KL IS~ KRIIABACF LW TR, Te A EHES 3, 350z, ELARRYHEE o
FRAKRITBRuE WA EEELH2 07, 1oBBoMERT U,

MEnFBA ¥R BL ITRARVWRERAIFTITHEIN, TinBt 70 77 4 L

LOAER R Hh O T RAEE RS T H I e AT REREL, tLEEaTHLT G
RREEANDITRLEND, LoFHFELab 135N BWME G o o7, BE FA R
FIRE VRO NIFAE cBERTI R o, 0 RREaTH#R G GRS,

JaMMENT AL L 2B RE B LR ACF BT -4 £ LT Ha, YT R

LT ttoMEFEFBRr 33, , 2HE»BA LS bo e » aérE#M: R
al=2 3 32, 108, BEo ol o BB, 2 % 1N
HErr OHE AR W, s BB e LT 2 EASREER G £ Ak
IR I E,



1-22 Large Scale TID o&®RE (L)

-1 98 HE BE Be s 4 o K
HEA2EMBEE HTID 07 - P 5ARMBY(
HAETHERd BERANRE oty X o REES 54 3:

WRE R, (HL. S hHBRPEFE L Cnfre

K. R s rBet sBaoEKa 02~ F. 200 i Chcioih
K&« FARSLERBI4HEL. =702~ Fp 1061 Ne=Nis&
o, < REEET Do BBT 5o #RT -9 P 34

WEREEDTEL R THA. 2 3 4 5 &t

é‘ﬂ RITY ¢ K}ﬂt’ﬂﬂﬂfﬂﬁ RS #az =2 Tl - Na_a
BrBELES MR LML BED 100 KmK X (<5 Y R
HEREBE 0 Bhs 0 0 lateral Deviation ¥ FL .
T Dot E & £brc,

W ARAIE-0 3 W (< 13 Booker p#rs DF K x K =
HRFARR

FR)= ACP2-co8i ¥4 B(P% co87) £ C2 0

8 A= 1= X(YE /1YY
B= X(2-2X- Y- Yicos* s -YESIN'ls +2YaYesin LeP)/C1-Y")
Ce X(1=X)/Ci-Y2) of
RS o AR A
W= XY YeE /C2AB4BI(-Y?), B Preottie (N-S) 1
Wi = Sinis/p (E)
8 R

SN TR ke SlehprP BN 0
T BBIEERN e - RYrmRL . FIRE
SRR F I & Satellite Environment Handbosk 1965
DARTYE B MM B b B 2 L T. 2 IKEG (<100~
IOCKmT 2 41 T Nas Ny @tomcA0) o g3y oo (801 B
LABR. WBE D 5 360km 0 Yok cRAC X b 8 MHx
NEXo (. Xt ~Flzouwcl-Zod ) GTEEAR
COHEMRANS. 0. xe-FoRMEIA-OT
DIRDAMIY, ay FHYN~STE9 Latera] Deviation
TITbln CHbPSMBF -9 &Y - 192 LT Ton.
LT 08T5 (< 2 ¢ (F 239 m/sec 0 BHGERY [T H., LT
L. 0. Xe- FoRMBBEOE T in ToHAHY D
VOB 017 bR s B . L DBT ZEAE
AETIDeF 05 Lol <o -
A. RET I DoMfl7- 98D 7477 77478

SHR)P0 77t vk £ b . R, ALREHTCDH
A

"HE- AR maw . SEeE (1953)



1-23 1SR B WwE

FHELR )T -L 2y g
iEig ¥ - SRE B8 - A# 24
RESKY TiREp

PITXRPE % gEEF AR VY TH S RARRE L, EERIAANKT 2 L, TR
BB TIRIC S, TREIN, MR EI s BREcECER y 7T -RBA T
h, WoCEI NI L S4B 2 v 3B I AN LREEIARBELFAHET
LEB 308, ZERENIET o FRAELLYV+HEHBABEIn Bl /T >0
R4 B, R#GmeiﬁLmrtﬁﬁﬁﬂrﬂ%pnn%FﬁﬂﬁRﬂ?thﬁﬁ
FAVAT: BB YR RE T2HHIE 10300, 2 BB IZI 2L R, TP
FR2T T 5 o PTRI T2 oM@ eid L W52,

B F o REr G400~ b (TS EALETK, 19588
W. E. Govdowlt & s 2BBE 520l -~ —8HiaomAsBoB s I E, B
BEAR s 9T ~b e oo AnRARL LT, Bifoh 2t RERh = LHE cZRE

I TREFE 1eecdookm o BERB v &R, BHichBEACF ((Aure—
covielation FUHﬂ.Ttuh, 8 Eﬁﬁﬁﬂﬂﬁi) 'Eﬁl-'im' LT ﬂm ﬂﬁg‘ﬁ 'EEF‘: b EEis-=o
THEA D 2AARBE 2 BB I Mo FHR L3RR ZITERE 2 k<, BAET A
A2 B ENO'SOT (2028 2RF ATy 3EA L N30 £ 32 THR =i
KRR ey, BHEARHIE3 10 1880l T TRy )02 n TP 3
LEBEART I, 3 RBFENVYMEw» 85 L X B v X&IE T S8 hreeksd
npFa B 2,
R o BEEANT - A0 bR pIAINEB LTS EE M, AFBETLEIRET.,
A AL EREATHEN, 203 bMBERUBIRE ;2 €n5U3 0T, ACF
AWMPSEABEIALIERT, Tv, 3032053, 22 THBLT 200z S a FaUA
CEFAE R BT ELcIBT LR i P, Ean To2Bl3>Fma b4y
IANCTERETI2 ENTING, to3BrH2. 127, =1 (047 2) vl
LTACF OLT, Tetw Ry, BBl U ot bt oMEEsMEFTI 2254
Be Tor Tea BB YR EACTE &, FejerC1a61) g ey 14r¥ L B2
ACFEIEFT 22 2R 5 THASKE, BrACTFoRloRSILEBRENMEED S
Ry, TedEX» G fEEIsMrIecdrrehhrzEfEs8 0 7B IhEtAF K
ﬁik{-ﬁ?%ﬂﬁﬁdFﬁihfﬁ‘nnﬁiﬁﬁﬁﬁaﬂah,éﬁﬁﬁﬁﬁﬁﬂ
FRARSVtBRCECARCHEE LR 0, 1oBE o WE «dTu .,

PAEDF2 R GEERBL TTAWLERWIFTZTHIN, TiaBr 170 79 4 L
TARBER R AT RSN T H I e e B T TAREL, rLE#aTHT G
ﬁ&im% ﬁ'.-ﬁ-'b:ha, -..ﬂj %f*tﬂt;ﬁk Jﬁﬁ%%ﬁﬁgﬂf%u 1:’:':', %E[:fﬁi{?i:
P3RS NABAE R ER TI R v, raBLRRE AT E SR GG R D,

2oMRENT Ab L L 2SR ACE LT -4 £ LT 54, MG BRAT
LT 2t o MBEABET I3, 2 HEN 8N L FLo B S ﬁw&ﬁfﬁﬁi%
=b-%s>w$at%¢ﬁ,%mﬁ%,ﬁ%wmuﬁahuffm%ﬁiﬁlﬁmmﬂ
BPECEORE A W, TR BT vl Br 22803y Lo Bink
SRR Y 1z,



1—24 Interpretation of I8 Radar Echoes from the Lower Ionosphere
% % - 8 - § oA R - ksl & A
2% KT & 5

This report examines the factors involved in the interpretation of IS5 radar
echoes from the lower ionosphere by means of a least-mean-squares fitting of

theoretical autocorralation functions (ACFs) to the experimental ACFs.

The parameters that influence the IS spectra or ACFs are ion temperature (T},
temperature ratia [TafTij' isn~neutral collision frequency [uin} and the relative
concentration and masses of the different ion species. Below 120 km, there is
little 0% and the molecular ions g; and NO'T dominate. Since it is known that the
molecular ions have almost egual concentrations, we have assumed that a single E
ion species of m.=31 amu exist in the lower ionosphere. As the lon-neutral
collision fraquency increases rapidly at lower altitudes, it seems possible to

Asune TefTi = 1. Thus the remaining unknowns to he determined are Ti and “in'

Firgt, the spectra and ACPs for collislion~dominated plasmas are numerically
obtained according to Tanenbaum's{1968) two=f1luid model and the effects of wvary-
ing 7. xamined. Then the procedure for

j and v, upon the spectra and ACFs are 2
fitting, in a least-mean~squares sense, the experimental ACFs to the theoretical
ones iz described. When the hest £it is achieved the parameters T:i. and Vi, are
determined and in this way implicitly measured. The fitting procedure is applied
to a model of the daytime lower ioncsphere. It is shown that T; and v;  deduced

4re nearly coincident with those of the model ionosphere; the difference is 2-3%
at the most.



1'25 Middle Atmospheric Studies Using Jicamarca IS Radar Dats (1)
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3

3 Rice University

I.. A Japan-US-joint project was started to analvze IS radar echoes from middle
atmospheric heights which were observed at Jicamarca, Peru (12 °8, 77 °W).

II. The Jicamarca IS radar operates at 50 MHz, and has an antenna with a collect-
ing area of 8.4 x 107 m2. 1t consists of two superimposed square arrays of 9216
half-wave (3 m} dipoles; each antenna provides a beam about 1.06° wide at half
power width. For the present measurements, one antenna is phased to point to
zenith, while the other is off-zenith by an angle of 3.6°.

I11. CHW pulses of 24 usec width at 1 MW peak power are transmitted on both the
antennas at an interpulse pericd of 866 psec. The receivers are nearly matched
to the pulse width and the output is sampled in the in-phase and gquadrature
channels at the 20 altitudes for each antenna. These samples are digitized, and
averaged (digitally filtered} over many successively transmitted pulses.

Singe the signal fading rate is observed to be about 1 sec at the stratospheric
heights, the Qigital filtering is done for 0.4 sec. This process vields a sample
every 0.4 sec, which is used to calculate the complex autocorrelation function.
Sixteen time delays are calculated, giving a2 maximum time delay of 6.5 sec.

This gives a frequency resolution of about 0.07 Hz and a folding fraguency of 2.25
Hz. The height resolution is limited by the pulse width and ths receiver band-
width to about 4 km.

IV. Some preliminary results will be presented to discuss on the echo power, the
spectral width, the doppler velocity of the medium and the power spectra of the

deduced vertical and zonal meridional wind velocities.
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1-43 OBSERVATION OF JOVIAN DECAMETER WAVES USIHG 40M BASELINE

INTERFEROMETER

Hiroshi OYA, Akira MORIOKA,; Minoru KONDO, and Tetsuro KONDOD
(Upper Atmosphere and Space Research Laboratory, and Institue of Geophysics,
Tohoku University, Sendai 980 )}

Jovian decameter waves are observed using an interferometer with 40 m bagse-
line that congists of antennas (see Fiqure 1) arrayed for the detection of the direct-
ional angle with respact to the east-west baseline and the north-gouth base-line. The
detection of the direction angle has been carried out using swept-phase circuif that
provides the sweep of the beam direction.

Obsarvation has been started on Dec. 6,
1975; a series of data is obtained indicating
that the decameter waves are emitted from
Jupiter. in pigore 2, the plot of the
observed direction angles are indicated
veraus the local time Ffor the case of Dec.6,
1975. The evidence that the decameter waves

are arriving from Jupiter is confirmed by

the coincidence between the Jupiter trajectory

and the plot of the emissicons.

DEC. 8 1978
Fiqura 2 ELEVATION ANGLE—DEG.

25 20 18 19

Juplter trajec=-
Figure 1,

tory and plotsa
cross of the two-element Yagi

of the decameter
antennas used for the crossing

wave emissions
point of the east-west basmealine

in term of the
and the north-south baseline

direction angle
of the interferometer syatem.

with respect to

tha local time,

CIRECTION  ANGLE~—DEG.
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ON THE FORMATION OF ELECTROSTATIC SHOCK WAVES ASSOCIATED
WITH AURORAL ELECTRON PRECIPITATION#*
Takashi YAMAMOTO
Geophysics Research Laboratory, University of Tokyo

We have ghowm that electrostatic shock solutions ecan exist under the
conditions which prevail in the high~latitude plasma sheet. The plasma
sheet electrons are energized by the shock potential and are agsumed to
cause the highly structured auroral ares. The most feasible shock models
in our analyses include the plasma sheet hot ions and ambient cold ions,
an upward field-aligned current carried by the plasma sheet electrons in
the loas cone, the secondary and backscattered electrons prodoced by the
accelerated beam electrons, and the cold lonospheric ions. The shocks
have been assumed to be located at 2500-km altitude and the disecributions
of secondary and backscattered electrons have been computed according to
Evan's model, The resulting total electron flux hzs a spectral character-
istic remarkably similar to an actual auroral electron flux, measured by
Frank aud Ackergon (1971). In our models, the upward field-alipgned current
ie mainly carried by the accelerated primary electrons, but the plawma sheet
ions make negligible contributionm to the filield-aligned current because mosk
of them are reflected by the shock potential or the magnetic mirror effect.

It 18 suggeated that these electrostatic shock wavea might be
accompanied by potential fluctuations, whose amplitudes are of the order
of 10 eV, 1n the downstream asymptotic region of the shocks. The existence
of them is likely to be necessary for the formation of shocks, because,
without them, excessive charge separation in the shock region would be
produced by injections of cold ilonospheric particles. The feaaibility of
our shock models is also demonstraced in terms of "stability” to amail

variacions in amplitude of the potential fluctuations dovmstream.

* submitted to Planetary and Space Science
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I"ﬁg LARGE SCALE CHARACTERISTICS OF FIELD-ALIGNED
CURRENTS ASSOCTATED WITH SUBSTORMS

T. Iijima* and T. A. Potemra

{*lUniv. of Tokyo, APLfJohns Hopking Univ.)

Characteristics of field-aligned currents determined from the TRIAD
satellite magnetometer observations are statistieally related to the various
phases of substorm activity. The results of thia study include the
followlng: (a) The large-scale tegions of fileld-aligned currents determined
previously by éhe authors (EOS, 56, 435, 1975) persist during all phases of
substorm acetivity; namely reglen 1 located near the poleward boundary of the
aureoral belt, and region 2 located near the equatorward boundary. (b) In
regian 1, during relatively quiet conditions (AL < 100 y) the largest current
densities occur near 1100 MLT and 1300 MLT with average values of ™~ 1.5
uampfml. During active periods (AL > 100 vy), the regions of peak current
intensity shift toward the nightside {the region near 1100 MLT shifts o
A 0700 MLT and the reglon near 1300 MLT shifts to » 1600 HMLT) aud cthe average
currvent density increases to v 2.2 uampfmzd {c) Both regions 1 and 2
broaden and move equatorward. (d) The current density in region 1 is stacis-
tically larger than the current density in region 21 at all local times except
during the subscorm expansion phase and in the miduight te morning local time
aseror {the region where the weatward electrojet is most active) where the
current density in region 2 exceeds the current demsity in tegion 1. These
characteristics support the suggestion that the field-aligned currents in
teglon 1 are asgociated with the outermost part of the magnetosphere which
extends from the dayside magnetopause reglon to the magnetotail plasma sheet
and comprise a permanent part of the three dimensional field-aligned current
syaten during all phases of substorm activity. The field-aligned currents
in region 2 which are considerably enhanced during the substorm expansion

phase may be associated with the motlons of the plaswma sheec boundary.



1-70 CHARACTERIS FICS OF FLELD-ALIGNED CURRBAN TS
AT SOUTHERN HIGH LATITUDES RBY TRIAD
B3R % i@,g’%?}a——f?/ﬁ- PeTewmra,
( F = z2) (2319522 X vy )

The location, direction, and dantensity of field-aligned currents corresponding
to a wvariety of magnetoapheric conditiocns have besen determined from the TRIAD
satellite magnetometer observations in the north and south high latitudes. The
major regions of field-aligned currents determined previausly by the authore persisce
during a wvariety of conditions, inciuding all phases of gubstorm activity: namely
region 1 located near the poleward houndary of the auroral zone and region ? located
near the sguatorward boundary. At a given magnetic local rime, the directions of
the field-aligned currents in regions 1 and 2 of the northérn auroral zone are the
same as 1o the reaspective reglons in the southern aurorsl zone. Therefore, field-
aligned currents appear to flow along the geamagnetic field from the equatorial
plane to conjugate regions in the north and scuth auroral zenes as suggested by
Alfvén in 193%, When prajected to the aquatorial plane, the boundary between
region 1 and region 2 in the dusk sector coincides with the inner edge of the plasma
sheet. The £ield-aligned currents in the dusk side of reglon 2 map to tha plasma
sheet, and their direction is congistent with the flow of elestrona away from the
plasma sheet fnto the north and south auroral icnoapheres.

When combined with previous studies by the authors, these characteristicas
suggest at least two major sources for the large scale field-aligned currenta.  The

field-aligned curveats in regilon 1 comprise a permanant part of the three dimensional
field-aligned current system duriog all phases of subatorm activity and are associ-
ated with the cutérmost part of the magnetosphere which extends from the davside

magnetopauge reglon to the magnetotail plasms sheet.
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The occurrence frequency of the tangential digeontinuiey(TD} was investigataed
at thirteen interacting regiocns (the leading edges) of the solar wind, where
the each averaged value of the total pressure takea very much higher walues
ranging from 3 X 1ﬂ"1n to 12 X iﬂulu erg/ec than the non-interacting reglons
(the troughs or the high velacity regions, £ 2X 10”10 ergfec).

The persent result that the degree of the oceurrence is considerably
higher in the interacting region than in the non~interacting region was confirmed
to be coneistent with ocur previous rasult., It was newly found that the occurrence

frequency at the interacting region increases when the strong intersction has occurred.

Numbers/2.27h.

0 5_ o 15
P (x10 Verg/cc)

The occurrence numbers of the TD at thirteen IR's (Interacting Regions) plotted as a
function of the averaged total pressure of each IR. The oceurrence freéquency at the NIR

(Non-Ianteracting Region) 1s the averagad number over fifteen NIR's. The two points

resulted from the Explorer 33 data are {ndicated by '33' in the figure.
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11-49 FERROMAGNETISAM AND SUPERPARAMAGNETISM OF LUNAR SURFACE
MATERIALS: CHARACTERIZATION OF THE LUNAR CRUST

T Nagatur and F.C. Schwereprss
¥ Nat'l Inst. of Polar Res. *¥U.S, Steel Corp. Res. Lab.

i¢ has already boen pointed out{Nagata et al., 1973) that the observed initial magnetic susceptibili=
ty (X0} is considerably lirger than the ferromagnetic susceptibility which can be theoretically estimated
from the saturaticn magnetization (Is) for all lunar materials; The excess susceptibility has been atributed
te the superparamagnetic susceptibility of very fiane particles of native iron.

The magnetic hysteresis curves of 14 igneous rocks, 4 samples of fines and 18 breccias of Apollo
11=17 lunar surface materials have been measured at various temperatures betwear 4-2—:]{ and 300°K. Tha
ratios of ceercive loree at 4.2 K, He{4.2}, to that a1 295° K, He 293), are plotted againat the ratios of
gaturation remanent magnetization at 4.2 K, 15(4.2), to that at 295K, I (295), for these lunar samples
in Fig. 1. Anapproximately linear relatinnﬁhl?p holds between He(4. 2)’;’ (295} and Ip(4.2)/15(295) for a
wide range of the ratio; namaly from 1 to 1:}2,

An inerease of Ig with a decrease intempersture represents the blacking of fine native iron grains
from their superparamagnetic state to their ferromagnetic one at their respective blocking temperatures
dependent upon their grain volumes. The magnetic granumetory analysis of ip values dependent on tem-
peratur¢(Well, 1954) rosults in a grain-size spectrum of the fine native iroas in each lunar sample. The
results have shawn thal very fine native iron grains less than 100A in mean diameter ocecupy 5 = 90 & of
the total native iron in lunar materials.

The observed inerease of He with a decrease of temperature is mosatly due Lo & decrease of the
superparamagnoetic component which negatively affects the He determination {e.g. Nagata et al., 1972},

though the coercive force of the blocked component of singie~domain fine particles increases with a de-
crease of temperature, as trepresenied by

He {T) = He (T=0) [1 - {T'E}”"'],

gtg”' @ T and Te denote respectively absolute lempardture and tho blocking lemperature, and He' = 0 for
Te,

As shown in Fig. 2, Is also ineresses with a decrease in temperature , and the relation between
15{4.2)/15(295) and Ig(4.2}/15{295) is approximately represented by [ Is(4.2)/18(295)] %/ = = 15(4.2)/1p(295).
The obscerved increasc of 1s with a decrease of temparature alse can be quantitatively interpreted by a
fact that the superparamagnetically fine particles of native iron are blocked to behave the ferromagnetic
characteristies with 4 decreasing temperature.,

It may thus be concluded that the presence of very fine native iron grains, less than 100 A in mean
diamuter, is geacrally common in all lunar materials, Since sucl fine native iron grains can be very rarely
found in meteorites{c.g. Nagata ot at., 1975), they would be special products in the lunar surface crust.
For instance the observed Mact that the Is(4.2)/15(295) valuc amounts to 2.5 — 6.9 for eleven basalife igne—
ous rocks whercays the ratio is only 1.03 = 1.43 for three ancovthositic gobbros, among the examined 14 ig-
neous rocks, may suggest thut basaltic yocks near the lunar surface contain much more abundance of the
very fine particles of native iron compared with anorthositic gobbros in the decper part of the lunar crust.
It seems likely that the most probable mechanism to produce very fine particles of native iron will be an

effect of meteorite impacts which causes the vaporization of both lunar and meteoritic materials and their
redeposit in form of the very fine particles.
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