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On the Zeeman photometer observing upper
atmospheric winds in the daytime
By

Junji NAKAMURA

Abstract: In order to observe velocities and directions of upper atmospheric wind,
it is the most precise and non-hypothetical method to photograph simultaneously
the artificial luminescent cloud from several camera stations on the ground. This
method, however, would not be applied to measure wind velocities in the daytime,
because the sky background is too strong to find out the artificial cloud optically.

This time it was developed a Zeeman photometer to find out the artificial sodium
cloud in the bright sky background. In the cold artificial cloud NaD line has sharp
line profile, while in the sky background, it has diffuse one reflecting high temper-
ature of the sun. So, if the sodium cell of moderate temperature be set in the
magnetic field of about 4,000 gauss, NaD line from sodium cloud to this cell may
be scattered mostly, on the otherhand, considerable part of NaD line from the sky
will pass through this cell. Thus it will be able to detect the NaD line from
artificial sodium cloud with s/z ratio of one several tenths to the sky background.

Some preliminary results of #K-9M-39 rocket experiment in the evening are

also mensioned.
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3. Zeeman FHOEE
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WININARHER T T I TREXLLE->TITL. IR L dayglow ® ATHENXETIE Na J&
FOREMEL, HEIEZFOED 0.04A ThHziw, B=0 ORIKESD emission 7S
A TR I NI B scatter SN 505, BR®MWS EEBICEIROE S ZAEIT
WAL, HBICHRICERR oRFOEA B=4,000G <735 ENREFIBEALTLICHT AEE
5B L, BT scatter SNBZNXEIX0KHEL LS.

FZeh 5% 3 Fraunhofer #i & dayglow TIIZ DX HIC Zeeman H AfEITH T 5 WINHEL
EOERSEL A2MEAFH LT, Blamont & Donahue [6] (3 dayglow @i FERNICE )

6 D‘ 6 Dz
(5896%) 1 ] (58904 )
I 4 ' a
lo~|l 1 (go 2 )
(cme ) 2 M\ 43k "
B-06 l 1
0 RSN LT LA <~ L T 0 RIULPTI ||| e M 4 =~
| N [ | Sa_s ‘\' 4 o "\_‘:’ '\‘ ‘,', “'. : v 't
T 2 | G T 2 T NI s
T | i
41 B=24000 G 4
6 6
-400  -200 o 200 400 -400  -200 0 200 400
— Y (10%m™) — Y (10%km ")
(a) (b)

HI3X (a) 438°K=165C @ NaDi 0O () & his B=4, 000 gauss D
MR K - T Zeeman FIFRERT 154D (SH45). profile DR
SRR K KB 2 EBEE RS,

(b) (a) ERAULHICHBT 3 NaD: 0 profile.

This document is provided by JAXA.



382 HERAREFEEMENERRE 9% F 25 (B)
120-140 s o, A
w1.0| 120140¢ 60| FRAUNHOFER _ {FRAUNHOFE
s
8 150~165C
[}
=
[« N
o
50,5
[ Y]
1]
o1
Q
a9
n
[}
Kol
Lo ]
0 2000 4000
B (gauss) —> B (Gauss)

AN —EREORBRNXARADDF b
YO LT AECAH UIBE, # R
Bk Ihicthch L EATRIC
REL N 2D BE DREFUREEME.

®5 Fraunhofer 5 L% 200K 0+ F Y »
LBEFOBEIC X 5 DiD: 8528, 215
438K DF P YT LAHAEITAS Ut
B ReBHABEBD b &I BENEKE

M: s, 8(° o 16 itz 4 BR—-> B BEHTHRKT 3.
Di~Ds: B E4 ¥ 7 5 A,
4 ¥, Z: Na # =z, 10mmx10 mm x45 mm.

—T2=15deg).

INB o By BXU RS DOHEIFHIEIED

REE,
PM
it D,
AtA
L, b
CHOP{E—=—v/
%= D
‘%‘E/‘E’ L ”{\l\
% 4 (=
M L, L, L\
N e e s ——g N
/At S =t B/ ==
D, D, FP T2
MAG.
(o)

# 6K Zeeman photometer (DJETE,

Li~Ls: VX,
F: Fi7 12— (LIEIE 6A). P: #5o
TiTz: H#ZAEORE, (T:
MAG: 74 2BEWA, (4,000G). CHOP: F 3 v s¢—,

PM: C-20 % photomul.

This document is provided by JAXA.



1973 £ 5 A FEHBERES 383

L.

ORISR FHEIC & > TEBEO Na BAEELBR T 5 70b8E LI Zeeman
photometer OEEITdh 3. MBRIKRMICED 16 FR2RRT 2 FEEET, LHMICHD
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SMERY v FEENENHBELCIKFEIC sweep T 5 HREANTHEKRDEENSS
GNBELOIUWET 5.

4) COFHICENE, RELEHBES, BHREZT O TICER O RAEEHSE
BHETE 20, Na RRZEOVE, S, METHEIEER 80~150km THB LHEZ
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