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i-18 loncaphere Perturbed by Gravity Wave,

Numerical Experiment.

HRE-% - mfk
RN &1

The ionoaphere is disturbed by a gravity wave which
arrives from below and travels upwards. Ii is found that
the disturbed ionization densgity always follows closely the
gravity wave disturbance of neutral gas immediately upon
its arrival, The amplitude of the disturbed ionization
increases with that of the gravity wave. The disturbed
ionization { mass } motion, however, depends on the ratio
af the intensity of the gravity wave disturbance to the
gravity wave phase velocity relative to the ambient ioniza-
tion which is driven upwards by 4. c. electric field. If
this ratio is larger than unify, the ionization tenda to move
with the phase velocity of the gravity wave. If not, the
ionizatian continues to be driven by the d.e¢. electric field
with 2 modulation by the gravity wave. In any case, we
have trangient phenomena apon the gravity wave arrival,

not in density, but in movement of ionization. The present

model iz valid on the equator side of the Sq-:urrent vortex

in the ionasphere.
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1-20 Motion of Ton (loud

Susumu Kato,
Ionogphere Hesearch Labaratory,

Kyoto University, Kyoto, Japan.

¥e examine thenretically how the ions which initially form a
field~aligned ayiindriecal ¢loud with excesas density move in applied
uniform electrostatic and magnetostatic fields. Due to polorization
field in the presence of the ¢loud, these ions move very peculiariy,

resulting in elongatien of the cloud transverse to the magnetic f1ield,

The elongation becomes very spectacular ai high 2ltitudes as above

200 km, a result which can explain the barium oloud experiment.

Besides elongation, the width of the cloud becomes very narrow above
200 ¥m, another result which ig consistent with the experiment. It

ls shown that the elongated ion cloud tends to lose the original

FXcess density. However, the different ion species between the oloud
and the ambient Plasme always produces different ion mobilities between
them causing an inatadility on the cloud boundary. Such instabdility

¢an explain the observed striation of intense barium cloud,
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143°431%8)
ﬁ“}gﬁg 3,950-4 , 200 Trachy 2.969x10™10 31.6 2.0% 40,02 80.7+1.7
Philinpine San 5 12

o Q49 Olivine~ « 38210 100 0.444+0,008 443
17 49,15 ’ titamugiteﬁ 2 - X
144746.518) basalt 12
%’5” 6,813  Variolite (3.098x10” ~100 0.134+0,016 (13.0
14423418 B

o4 1R)
48D 5,985  Olivine-  6.818x10"*2 96.5 0.653+0.00L 5.9+2.8
17°49.1w titanaugite
4°46,58) basalt
JApAR Seg %1
v I 347-385 Olivine~  5,552x10™ 51.2 1.45 #0.01  21.6+0.5
(3‘9‘324-3'51 augite =
135°20,818) basalt 11
5 T-1 320  Auglte 3.225%x10™ 51.2 0,940+¢0.002 19.3+0.5
(39°12.01§ basalt - -
ﬁgia 53 .01R) -

L 325 Hypersthene 9,488x10™ i 4 . . .
E?n%ﬁ";:g} Hypersth 9.4 90.2 0,684+0.006 T.,7040.81
MAS=A 2 975  Augite~ 1.268x10™1% 73.5 1,76 +0.01  4.16+#0,16

b (39731.6tN hypersthens - -
| 138°11.018) andesite I
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Chemical and Mincralogical compositions of Apallo 12 lunar materials are appreciably different
Irom thase of Apollo 11 nnes, as indieated in the following table of metallic oxide compasitions.

Sample 5i0 AlaO5 - TiOa  FeQ  MgO Cal NayO K20 MnQ Cra0q ZrO2 NiO
11 | 40.6 10,6 10,3 18.8 8.0 9.9 .54 147 ,39 .60 43 023

ROCK
12| 40 11.2 300 2103 N1.LT 16,7 .45 07 .26 5% 02 .24
11§ 47 13 7.0 15.6  T.6 11.6 .50 14 .34 .41 .07 .015

FINE
12 | 42 14 3.1 17 12 10 A0 18,25 L4t 09,025

I wt %,

Correspondingly, magnetic properties also aro somewhat different in Apollo 12 lunar erysialline rocks
and fines from those of Apollo i1 materials. For example, the antiferromagnetic Néel point peak of

ilmenite {FHTED:;} was clearly observed in the magnetization-temperature curve in Apolle 11 materials,
but it i5 almost buried under the paramagnetic curve for Apollo 12 materials, In the following table,
main magnetic properties of Apollo 12 crystalline rock {1 2053-4T) and fine (12070-102) observed as

precisely as possible are compared with those of Apollo 11 samples, which were abserved previcusly

by the authors.

Magnetic parameéters Crystalline rocks . Fings
10024-22 1205347 10084-89 12070-102
Iﬂ. ¥ — i) -y -3- !
itial Susceptibility {X,) 2.6 x 10 2.6 x10 8.8 x10 T.2 x 10 “emu/gm
Paramagnetic Susceptibility (X, ) 3.4x107 | 3.2x107% | 3.5 21077 | 2.5x10°° ¢
Saturation Magnetization (1) 0,155 0.20 1.17 1.28 5 »
Saturation Remanent Magnetization {1} | 1.5 x 107 8 x10™% | 8.ax10™% [6.2x107
Coercive force (Hga) - 8 36 22 Qe
Remanence Coercive force {Hrc) - 80 460 450 L
NRM  (In) 7.5x10°% | 2.3x107® - ~  emu/gm
Effective AC-demag. field (Hy) 25 10 ~ - o

Only a noticeable difference beiween Apollo 11 and 12 materials may be that the magnitede of

{IE / [4) is a Little smaller in Apallo 12 samples than Apoilo 11 semples, Although In of sample
12053<47 is smaller than that of Sample 10024-22, it may not be significant. Pecause NRM measure—

mants of two other Apollo 12 crystalline rocks { 12098-29 and 12038~32 ) show that [1n=.ﬁ.,‘?;1{:l"'ﬁ'
emu/gm , Hy=508 Oe) and (In=5.1 x1ﬂ'ﬁﬁmz|fmn + Ha=5 O ),
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—~> @ FTHEEE LT, HRBFLPOVTHEOTRO 2y TE2 115804 5 EAEGHRE
3. BRABRIBBIrEL2on s, COMTINTE EMBUEILS > EXBEBL
B EI7HRODREFAAXKBL- VISR LIGEIBRET 2.

G

(if)

(i)

(v}

v)

Ao BT Y

BARRERHATRE = 2.3 (0-®emu/gm, TBITACHBES = 10®.

B A COHRRG=- 70 EFH A = 0.20 emu/gm.
IR ER R~ 8x 10" emu /gm, Wt - .

KBS = goce TS = 2.6 x 1074 emu /gm.
@ﬁ'}i%ﬁﬁi = 39 x m“Eemu/gm . IRMBE B = 24X m"gemuffﬂm ™.

—EPMET (HTBEHEGHRT, , TR (HPPHI)~Ho @R

P=255K/em? LN T
TR (HPPH)Y = Q.0x10"7-H  emu/gm.

=~ RBB R0 3 BEBBHRT , R (HPPH)~P o B
JRY{HPPH)= B (3HHe— H®) for H K 1/2He }iar, H=9370e.
JRY(HPPHY= B (HR+HHe+EHE) for H 2 Ve He

B . He(P)=354x10"%pge (fBL. Po 81 = Kg/tm2 )
EXEHRAES L ol

iy RIBF. KEH~ Carleton B¥pe—3rL . R 2o BHIB VI FBEC KRS
Ns, P 0BGILdNE. P-BoBhS Ig”(HPPH) ¢ HEe o ARE.
JR“CHPPH ) = 38HeH

UHs 0 HRRIE S He(PY= 5.0X107%2P G, v 4ilB 0 T.2F 0 Rl
RREGCKB- Carleton B R By —HELEEBEL T 0.
AEB» ZBHAN ~fE%

LRORBEETROTL I RS BOTRBUWERNI THRARLBST 5 (3.
H=10%0, P=10®kbar o@BE&tT. ABBEE 4xw temu/sm HE O KBH
AL BERK B,
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2 2 b 13. BABETHPIEILE HUh Sheek metamorphism A BERIC 35 TS gyl T4l
Tuvia, o ShockK i = THBKINTIANESe NKMe RIEGF LBy A T,
Faeo NS« 8 praNE Voo 0021 B0 Ne 10088 PUEMAEEY ANREXNXYFE R
RS 2 ikl e, P AMEEEEH W (0o48-65 A HPITTE 5. T %o -5
BRSPS H o 4 OO NRHFFIE S 0% L T LT

() MBI BHomATESS KRB I TH L,
i
Maometic parametors A mﬁﬁﬁﬁﬁ% Unit
No. 10021-32 | No. 10048-55 | No, 10085=-106
Initial Magnotic Susceptibility ¥ o 8.6x10° | 9.6x10™ | 4.3x10™> |emu/gm
Paramagnetic Susceptibility Aa 2.T% 'H}"‘ 4.4%x “]—5 emu/gm
Saturation Magnetization Ts Q.74 0,44 emuf Km
Saturation Remanance In 5.0%10"" 6,7x H}I-Et emu/gm
Coercive Farco Hg 19 125 Oersted
Remanenca Coarcive Force HHI‘.’,’.‘- _— 670 Owersted
Gy SMEFHIENHs NRHFER. RRKo@EThs,
NEM Parametar No,. 10021=321 No.,10048=55| No. 10085-16 Uit
Intensity % 1.50:1-‘.}-5 F.6x 10~ 1.53:1::]"'4 amu, gm
.
Effective AC~demag,. feld H, 35 = 400 ~ 1400 Oersted
Critical AC-demag. field H, 40 ~ 100 > 500 Qerstad
(VRM ) {NRM ), 8.4 T4 0.23

SS UL (NRAXRE. NRMo TEBA LR L. RORH) [TEKBEF U KGN0l 1.
VRN 2 8% T 5.

iy - 3 0021 £ (00812 F5 (T HE L B Ay B M A, B2 10 A Bidt
NE(CREITE S NTEPATARDIAEE ER. T N 10021{3 30 T 22 B P
EeL v, BRAAFI TS VRI BAMBERe MREACANTA S LI 9F 4L
3 B4% d v° 250 AT o AT BIOIIRBE 5 4UA, FFILEE 10021 11F0 T (3.
VRMEXD 1 KBPTE B a0 TEEREHRANY o BFTREAMTH 5.

(v) N\#l0ogsz. BLLSEEERINAREATH> T VRIAFBESHRITLA THL
(T Ve EEHI N0 XA TABOTEBENTFTHTUCHI A, 8\ Hiceay 1
ST RVYRMKDOMEZZO FEARDECE p B 0B CRABTEREEEL T v 5,
SoRHEDIPANER pr 0RBERL ST T b, B L THELSSBTHL
WERERNE ARTROT ASBRE L FESHAERALER L Crsdins,
<o By B ERG oAEHRo EPAR ko -BM e HTHH S,
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- Characteristics of Whistler Propagaiions Associated
with Magnetic Storms on Mar. '7¢ -

B PEE LB FBHE FLasKT)

From the theoretical grounds, it has long been accepted ( Smith et al.,1960, Smith,
1961 ) that whistlers can be ducted zlong the field-aligned columns of enhanced ioniza-
tion. The great possibility has also been pointed out by several experimenters that a
considerable number of such ducts may be produced more often in the periods of high mag-
netic activity. However, any concliasive theory of the du;t formation has not yet satisfac-
torily been established even from morphological bhasis.

In order to have a possible guide to a theory of the duct formation, Ffour points at
least should be clarified from morphological ground. These are : (1) With what time scale
are the ducts formed and destructed 7 (2) Mainly by which the dispersion can be determined,
the magnetospheric electron density or the iongspheric density ? (3} Does the temporal
bhehavior of quI respond to that of whistler dispersion 7 (4) How thick are the ducts ?
Using the whistler datas st Sugadaira Space Radio Wave Observatory, Univ. Electro-Communi-
cations, ( geomag. lat., 26.0°N ), as well as hourly values of £,F2 at Kokubunji, during
Mar. '70 storms and normal dsys preceding the sterm and following the StOorm, some answers
to these gquestions are presented by showing several examples in which the growing and the
decaying times of the whistler duct are occasiomally as short as 30 minutes or less, and
an hour oT less, respectively. Poor correlation is found between the dispersion and fﬂFg
during the moderate and severe storms, indicating that the dispersion is mainly determined
py the magnetospheric electron density in the storm periods. A good similarity is also

the inc¢rement
. ; £ d d oy
he dispersion D from average iurnal values of D, and that of A( £ F2), similarly

found petween the temporal variations { with time scale of an hour ) of AD,

of ¢
definﬂd quantity of fﬂFE. This seems to provide an evidence that ionospheric density

jation at fafz height, with time scale of the order of

Yar-

an hour, does respond to the for-
aation and destruction of the whistler ducts. The effective width of the ducts for 5 KHz

are estimated, using the diffuseness of individual whistler traces On sonagrams, to be

4 to 27 km in normal quiet days and to Tange from 7 to 71 km in storm periods, provided

¢ the duration time of return stroke of lightning discharge, as the source of

cha whistler,

is taken 500 usec.
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