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Geocorona and Interplanetary Helium Glow
By

Takao Tomatsu and Toshishiro Ocawa

Abstract. The altitude distribution of the extreme ultraviolet emissions of neutral
helium (He 584 A) and singly ionized helium (He* 304 A) was measured by aluminum
and bismuth thin-film photon counters aboard an exospheric sounding rocket flown
from Uchinoura, Japan, on September 19, 1970, 2030 JST. On ascent the He 584-A
intensity increased from 40 to 100 R between 250 to 720 km and then decreased gradually
to 30 R at 1,600 km. On the downleg the intensity remained nearly constant at 5 R
between 1,400 and 600 km and then decreased gradually to about 2R at 440 km.
The excitation mechanism of the He 584-A glow is ascribed to resonance fluorescence
of atmospheric helium by solar 584~A radiation. The observed distribution is con-
sistent with a diffusive equilibrium distribution of helium at a thermopause temperature
of 1,180+50°K and having a base-line value of density of (1.2-+0.2)x10% atoms/cm3
at 720 km. The intensity of He* 304-A glow decreased from 12 to 4 R on ascent from
420 to 1,200 km and then remained almost steady at 1.52+0.5R through the same
altitude range on descent. The absolute intensity of the 304-A flow was at least 2.5
times greater than expected from resonance fluorescence by ionospheric helium ions
of solar 304-A radiation. Evidence for the presence of extraterrestrial helium glow

is discussed
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BY, T~y AFEE 720 km ICHBNT (1240, 2) 108 atoms/em® & 75 72, —F,
He* 304 A |2 420~1,200 km < 12 25 4R kD U, F7FHEICiE 1.540.5R
Thote, CORERBUHBICHETTE2~Y 9445 VENLTEERT 20T, IA
!L‘;J//'D~'626E>/Afﬁ%*b>f\%b‘-
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WEKIBAD Y ~ ) T4 (He) 5X0~Y o aq 4y (Het) OSREELL LN IEWE‘J
T, BRI AE L U, B 2, 01Tkm = COMIL DA A MG L, ~ Y & sig H
304 A, 4 .78 He 584 A i & Ui Hisk i i j\fd Mgk = 2 +) %4 (Brandt, 1961;
Tohmatsu and Fupta, 1964) 5 J o | ik (Tohmatsu, 1970) D 20d% 3 & D & F48
5.

ERCD HINZE S - T, F 7o BEE BT IIC £ 2 il 233 TICs ik A 5 0T 3 (Byram,
et al,, 1957, Bowyer, et al, 1968; Young et al., 1968, 1971, Paresce et al., 1970; Kumar
et al, 1970, Johnson, et al., 1970, 1971). L L7A5 L3HG6 BEIC X - Tkt
SN o 1o A ETOEBRNT e &1 - 7.

FIERTIC R &1 scale height (300~700km) %24 > T 20T, KEEM DT~
TOREMBAIFICL S NTEIEIC K BHD DD 200 TH B DT, £ D534713 2,000 km
Vg TH XS T EMTFMENE. F74 He 13 B84 A JLEMRICH LT HE LS LIS
R OT, 1,200km PUFORGTIIICEEHE O KRG T OBUN ML O FPIE#H S LS
D TIRAEI M & 75 5 (Tohmatsu and Fujita, 1964).

2. 8 A % B
WA USRI BIL SR 2 65T, SHBRE A 2L ) A8, WA T 4 V2, Fo i
W= IWF T 54 'Y’/:o”J T NS h to - TN S, NA a4 213 40 mm* 0
fHlifa &5, A 3° (0.00785 sterad. 1Y) ThH 3. MENT 4 WA 34 EMRT

EAYZABIUTNVI=0LWT, TOEAIZ 01 370y, EHiEE 8mm THAE. ;}(;Bff:
W7 g W GBI E 0% DLo= vty yl@_ucaignm\z) (Tomiki, 1970),
F o ANTNTF T TA VB TARRAT RS S e AL A TC R 2. 5em, SLEIN

A 10mm O & D Th 3 (Hayashi, et al,, 1969).

L3H6 okt Mol E Rt 258 1 icn Uz, 1,216 A (H Ly-a) T @ik
12 001% PIFTH b, fRic Ly-a WERa o328 5kR & LTH 304 A g3 bnce
73 0.2R J_)jﬂ\'&ﬂ?iﬁf&’ BT s o ENb»r s, E12 OF 833 A K&Lo
Job, o TREICT AEE 500km TR LGS T Ehhh -7 (Carlson and Judge,

private commumcatlon).
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ey FOBET ~ 2B LUEDLEDREEE S 150km KRV NVOBREROE &
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5. He 584 ADEBEEDES

He 584 A 39 2 KRR DIEIERE A B3 IEFICK & < L200km TR 1 BEOKX X
BoTWBDT, EORKANTORSEEDIH AR LT 2. FAEEAGSHN TOHS
1T Tohmatsu and Fujita (1964) I k¥ Tohmatsu and Ogawa (1966) TZH 53T B D5,
COBEDEIBIFPORE LI TOERTI, BREOM» LD ZkEEIC L3584 A 0
EOYCHBBEERSTHLDT, RESHARRICB T 2HENRETH . BERIZZ0
FEERART D TH b, thermopause temperature s 900°K, 1,000°K 3 k¢ 1, 100°K 248
Y U7c Jacchia @ model He S5 DINVTEE Lzt E & ER LA B LTINS,

CORER, Billanic 584A /v —DREAZHE T 0 FICRET 2 &5 TR 4R
Nz EEbIC, AKEDOER &L T20 M3 1,050°K+50°K, 22 B:EEiC i3 950°K +=50°K
NS T EBERINS.

6. He" 304 A OEBEER

He* 304 A ot s LT, 584 A LEBICKR 304 A MOLEHIL L L7280, &
BlENn 338813 (Tohmatsu, 1969),
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2(shadow)
z o nHe' z) 13 He' O¥ER, ¢ FWALAIE B04A KoL TiE, MRk 3x107°

photons/ion/sec SEgfE & LTl 1 107% photons/ion/sec), s {2 R TT IR O FREL 3L, 2(shadaw)
IBEBMOEITHAS
He* @@\ﬁﬁy\o@\fu Maier (1969), Johnson (1967) 75X D93 5. PLECEHEC
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n(He', r)_ [_1 . (r=a) J
n(He*, a) P H(He", a)

T B HULEEE, @ BILAEE R T OHLOIESE, $ 7 H(He', @) 3% & T scale height
<& 5. Bauer (1966) 1 kiid
1 _ T, B
H(He*, a) H(4 a) (Te+T)H(1, a)
coic Te, T g2hEnET, A4 VRE, £/ H4 e, Hl, o) BARKI 5IVD40
JET- scale helght Th L. LRSI kB Het OF if»ﬁ?f“b (Maier, 1969), % 7= #}
GEHIC £ B R (Shuris and Walker, 1969, 1970), AHIKT 3 2 &HSNEDT, T0
BT &M AT A2 C &N TE S, TORRER 6 MERT
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BOMICBNTHM EEN ALK T 2BAROZDOMESDH 5.

(1) A BCRZATNER 1,000°K, 1, 500°K % &k 8 2, 000°K (T4 2 B sk 4>
MERLTOS. HRAERERCABTAESICRAS. LbLuns, HEEEL LT
800 km (a=7, 170 km) % & 5 72454, n(He*, 7,170 km)=3. 3 x 10* cm™* (y=23x 10~ photons/
ions/sec LBBDICE>TNEZDT, AYRBCD3EERE) LIEHICKINA 4 VEELR
BT BENH . Taylor et al. (1970) F5 & ¢f Chandra et al. (1970) O A # VEHITIEC
D 183~1/10 L1235 TinvE. —F Te 2 LT nHe  a) 2/hE LED T3 EERHOE
Bof%E S £ {HBETE R,

(i) LRI TR L ESIC, He' 304 A OfmIRZEEBRE—E2RT 2120
DENBB. BHLANEEL LT, Johnson et al. (1971) OREEOEMAE, F LK
DRERICDNTHRLCAH D EBOROEMMD L S22, ik L3H6 OEE &I
BT B,

COXRIBTLEDPD, #RELT, 304A S'o—DiREE LT, BHED Het 0atE
ABLERATRETH S E0Z 3. FLOVERROROARTONE TN TS S. BT
Johnson et al. (1971) & L3H6 OfEFEAKREEICHE L 2 E TH 2. ChThHLE
304 A DI BV EIRIZHE(A)28, ekl 10° 10k b, Lird BT LICD - Tind &
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SEETH L. BUNIKE, KEROEERICKHT 5 &S5 (Solar apex), KEEAHE (Sun)
BlOR KBS (Anti Sun) ASRIN TN S, He™ 304 A OfgkAs Solar apex 33 K UERT
HIGELBEEST A EE, o/ a—08EN, BN A L RKBGREREINCTTA LD
PO HVEEESTNBE T EEAZBRLTVS. XHICHTNBRIZHIRAKEZET A T
- (1216 A) sa—pEkEs2Rr L T 3a (Thomas and Krassa, 1971). H 1216 Aoy
o0 —ORRICONTIR, BRAEEKRGH S o b v EDBEMARBIERIC &S HAVIKEIC
X 2K Ly-a OEEHE LTI N T 5. Tohmatsu (1970) 3z He BEA R
OEBEAITHIE L. Z0EICK 3 &, Het 304 7 n—iFA1cid, KEBRAD He'™ g
12 Het 4 A VOHETRIEMINT, ©LUAEMFENY T L0 —HBKERNICRA
L, KBEAGICE > TEEL, KBZRRBCL > THIEINZ6D EBIRT 2 HF08ZHD
EHTH 5.
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