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Abstract : Recent observations of the ionized clouds using ionosondes
in cesium release experiments with the rockets, K-9M-33, K-9M-39 and
K-9M-42, suggested that the total electron number in the cloud increased
with time after release due to photoionization by solar ultraviolet
radiation. In this report, the two ionization prosesses, thermal-and photo-
ionization, of chemical cloud of various alkali species have been
considered. The photoionization probability of an cesium atom by dayt-
time solar flux has been estimated to be about 1.2 x 10™%/sec from the
results of radar observation, while the theoretical estimation was about
2.8 x 10 */sec. The ionization rate due to heats associated with gas eva-
poration during initial period, which “is  considered to be 2.0 ~ 4.0
10 , i, very low in comparison with that of photoionization during the
diffusion except the time period of an initial few seconds after gas release.

The comparison between the theoretical estimation and the real
observational data concerned with ionization process provides us with
some fundamental parameters of the ionized clouds necessary for planning
a similar rocket experiment in the future.

1. B

BB T B BEONRFHAMTHLIBLOVBEROERBROBREED—D2E LTERIC
SAEHMEOBBRECODOTINETIC Y Y LEICES—EHDOyry VEERAEBEL, L
BASOESICHETAEZEHOBERARKBC ERENAL[I]. ThoDERIBIVING E
B ICTEb, HELSORBEEEENICE > TRELLBEHEDMNE, K&, HHRD
RiE MR ICER I N,

CNFTCRANODNBHBICLIERORAFRKEICETIBUT —2@Tick-T &
HEOBHRNBLUOERNLEERLEE, SROMEERD 2HOEBNISER %G 5
zEMNTERI2]. ABETEFETONIEHFEEZ S SICED ST LICKD  chemical
cloud @ B FHIC OO TRET AL 7.

*FHFRAMNFERICK B8R X
R ALRT « TS

This document is provided by JAXA.



586 RAKRFTHNENRH#RE FIVE ®35(B)

Oy MCE-> TEONE TA VEDEHEBRZRD 2 DOEBICE - THTTHED
EEZONDG. THROLE—BRERIATEREBROMERC L IMBERRIGICLELDTH
D, BIERBIZOHEBOKGEMIICLINEHICLEIbDTHS. LB ->TERD
BHEOBREIT VAL ) BIOEH, BRESROBE BEHATORRBEHZICE-T
BHCEBEY ST ELELE. KEETRINSDERBREICOVTRIEZTEY, EE
DEHMERICEB T IHEHDO L TERERERD L EE2RBT. EhntERICLBE
KEEAGORFBED THSBMEBROEAICRINEERIC L2 EFERRI Y I LDE
B 12X 107/ secBRELEEIN, MUK ORBHICE > THERT ABEFRITERNELE L
THREEAL TROBERDHLC &L 7.

2. BEBXSEA Chemical Clond O EBIE
21 # B B
FREBNTREELFE - CHIEET, 44 Y, BIHEET L8488, 20EMRE L,
2FH% plmmHgl & 43 &, Saha DEHE 3 L 08 Nerrst OBAEDERIC & » T

1fzxgp:4.9(gion/ggas)10'4-T5’2-exp(~%> (1)
BABBRBELT SL3]. T T gonrfgas BENTNA X Y BLUGHKOHENER, T 3
BELFPKLV, ZEERT 7 [volt] TH b WIx<<IDBEZICODNT, BHET
ViKW DERME v 2DRET BXUENp OBBEEFE IRICR L chE TicE
BEnleKe sy PEBICBOTHBBBOBESIUVERES —ETRIECERNICHEET
5T ERIRETHH M LREBROERED S BB O SUAIRE % 2500~3000°K, BHO
BhOWEEOHENA 100~200 & LT L DBEBEN»S A2 RDBLEETOREHRT £
Y L DBEAELED 0.002~0004 BE LEET L ENT XS,

22. X% B ®

RICHBHRIC L DT A ) EFIODOBHEFOERMEREL glsec '] 2

q:La(l)'[(l)dl (2)

THAONE. C2ToQ)RBEFORBNMER (D) GAFKEXRORET S 5.
82 RICAKGEABTORBIEEAIL = 50A MTONRK TR TELLESD[4],
FUOZETNVANVERFORPENLS] A THRLI.. CORICENTE YT LOEHITZF
DIENEREFED L HRES BEEIGERNBBISLED TED, TOMLENC E0DD 5.
CORMS AA=50ADMT o, ] #HBED SaQ)T Q) A DIEARDbDOEE | £
WKRLTe ¢ DR 1 EORFORBYICLIEHERTH L. REKEEDELVERDE
RAEBRETHD, BNERBOHNZABIC 2D TOEHREL ¢ & L TRDHETERL 2

This document is provided by JAXA.



1975 4104 FHMNERAERES 587

10°

107

N
\\\\
N\

10|

Vi=3 VOQ/
1

s,
|7
LT
i

103 Z 6 104
TEMTERATURE (°K)
w1 BECK) IcHT 2BHEBEY,; K554
DOEBHE (), AL IIEH (mmHg).

O\
.
=

DEGREE OF IONIZATION x{p

T

—

3. BEROBHBMER LR
CNETERU Y v AL ABHEOERIIK-IM-335#, K-9IM-395#, K-
IM-0EHICLEbDTHY, chicHT2ERBERRZVShOEHEESK-S-CRZH I
NEEEENT, BZETOSHANSAF /77 AOERBEICE > TEEINERT 2
—pEgantl6]. ceTRIIEREBEANFRTEONKERICETV TR ZMZ -
HHRE TR~ B B ORI, BOhLKD r BAMEATOBFHE (1) %

n(r,t):N‘C +N:(1 -~c){1—-exp(—~kt)}_exp<_ r? )

(3)
(4=Dt)*' ? 4Dt

LiEEda(7). T Ny BB IhBEFRE D ILEEE o REER L, X B
KT H5.

REBRICBIDB NwDoc, DMERE 2RIORTMCBAT H D, EZ bk OHBRAE
¥ThHs BINCKEROBERBNT — 2 LR -7k iCdd 2BARNEHEMBESFICEK
of*b&]ﬁ\'bf:- ‘

— A NICR ERICBI 2BHEO KB AEZ R L. z DD S EESOkmM i EIR%

This document is provided by JAXA.



588 HRKEFHMEREHREE Bl1E £35 (B)
10 l 107
% 10 \§l)l,;\l{ Frex o
3 |-
0 =
% o
2 B ~
Z 104 I | (=
= | n
e i | 0
E ] 1 9]
= | | @]
A | | et
= S R B
= N
! 1
ﬁ; 10127 : I l ! i ;10—20
— | I
20 . B
I o T
[ | : 1'
ol 1 I
A L
10M | = Zl 1 :‘: m! | 55
2,000 2,500 3,000 3400
WAVELENGTH (A)
B2R T RFOIEB AN R B LUK ARIRE (Tousey, 1963, ick 3)
Table 1. Photoionization Probability for Various Alkali Metals
Element | LP.(eV) & AL Wt | g=Yo-1-42 | ¢ =q/A.W.
Cesium 3.89 3184 13291 281x107* | 211x 107°
Rubidium 4.18 2969 85.48 347x 107% | 0.41x 107®
Potassium 4.34 2858 39.10 207x107° | 053x 10°°
Sodium 5.14 2410 22.99 430x107% | 0.18x 107°
Lithium 5.39 2298 6.94 1.13x 107 | 016x 107°

Table 2. Parameters of ionized clouds for each experimental event.

Experiment N, ¢ D (m?/S)
K-9M- 33 7.5x102%3 35%x107 8 1.8x 10°
K-9M-39 2.5x 1024 2.1x10° 3 40%x10°
K- 9M- 42 1.1x10%* 47x1073 8.0x10°

N;; Number of released neutral atoms.

¢; Rate of thermal ionization due to heats associated with gas evaporation.
D; Diffusion coefficient at an altitude of gas release.
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