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Synodic Month Periodic Variations of Ionosphere
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Abstract Gravitational attraction of the moon might cause synodic month periodic variation in the ionosphere, but it has not been
observed so far. On June 29, 2004, France launched an ionospheric satellite DEMETER (Detection of Electro—Magnetic Emissions
Transmitted from Earthquake Regions), that was placed on a quasi Sun synchroneous circular orbit. In this paper, the data observed by
the Langmuir probe of the DEMETER satellite are split into two groups: the data on the dayside and the data on the nightside. The two
groups of data are re—sampled, with the missing data being padded, and the signals on the dayside and the signals on the nightside are
generated. For the two groups of signals, the solar day periodic variations are filtered out, SNRs of a series of periods are calculated, and
SNR—-period curves are obtained. The synodic month periodic variations of electron density, ion density and electron temperature on the
dayside are shown clearly, but those on the nightside are not observed. Why? The gravitational attraction of the moon can cause the lunar
atmospheric tide. During day time, the photoionization causes vertical variations of electron density, ion density and electron
temperature, and lunar atmospheric tide can be observed by DEMETER satellite that was placed at the same altitude. At night, the
photoionization stops and does not cause vertical variations of electron density, ion density and electron temperature, and the lunar
atmospheric tide can not be observed by DEMETER satellite.
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Table 1 Orbital parameters of the DEMETER satellite
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Fig. 3 Flow chart of calculating SNRs
of periodic signal
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Fig. 4 SNR-period curves of electron density on dayside (a) and nightside (b)
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Fig. 5 SNR-period curves of ion density on dayside (a) and nightside (b)
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Fig. 6 SNR-period curves of electron temperature on dayside (a) and nightside (b)

4 Hig

DEMETER J& K BH [R5 B 4 A, Mk, A sks LA
B A FBEE H H &6 I ONE A B, A Bkiyis s
EHMGEF%E B F5E BFRENINGS LR
B N2 S T R T SR OIS Ak o i A T T s 4 A5 ] i 2 0 2
Aeka1 15 R KW TS, B4, Rt a1 HOA e
WA 7 AW G BEERE FHE B F&%E BT
T B A v B T ) b A BRI AR AR B A BRI BIR KA
[ T - < I =11 N & I [ 2 2 ) S (A B = £
DEMETER T A2 bWk 2 UL 2] i %5 B 3 1% % il
FER R A A AR AL M e B A Ok BT R BT
BRI R AR EEAR N F AR S
SR A R AR R

% % 3k (References)
[1] Appleton E V, Beynon W J G. Lunar tidal oscillations in the ionosphere
[J]. Nature, 1948, 162: 436-486.
[2] Haurwitz B, Chapman S. Lunar air tide[J]. Nature, 1967, 213(5071): 9—
13.
[3] Zharov V E, Gambis D. Atmospheric tides and rotation of the earthquake

[J]. Journdl of Geodesy, 1996, 70(6): 321-326.
[4] Sidorenkov N. Influence of the atmospheric tides on the earth rotation[]].
Celestial Mechanics and Dynamical Astronomy, 2003, 87(1-2): 27-38.
[5] Martyn D F. Lunar variations in the principal ionospheric regions[J].
Nature, 1949, 163(4131): 34-36.
[6] Chapman S, Lindzen R S. Atmospheric tides: Thermal and gravitational
[M]. Dordrecht: D Reidel Publishing Company, 1970.
[7] Palumbo A. Atmospheric tides [J]. Journal of Atmospheric and Solar—
Terrestrial Physics, 1998, 60(3): 279-287.
[8] Hong S S, Lindzen R S. Solar semidiurnal tide in the thermosphere[]].
Journdl of the Atmospheric Sciences, 1976, 33(1): 135-153.
(9] A%, J7 DA, XISL e, &5 i RLh i B )2 F2 X I (E 2 bt Ji 47 o 4R
AR B L 7 R AT SE ()] B4z, 2008, 26(19): 35-42.
Yu Tao, Wan Weixing, Liu Libo, et al. Science and Technology Review,
2008, 26(19): 35-42.
[10] Lagoutte D, Brochot J Y, de Carvalho D, et al. The DEMETER science
mission centre[]|. Planetary and Space Science, 2005, 54(5): 428-440.
[11] Parrot M. The micro—satelitte DEMETER [J]. Journdl of Geodynamics,
2002, 33(4): 535-541.
[12] Lebreton J P, Stverak S, Travnicek P, et al. The ISL Langmuir probe
experiment processing onboard DEMETER: Scientific objectives,
description and first results [J]. Planetary and Space Science, 2006, 54

(5): 472-486. (FE%E £F)

] 0 3 2 2 (Chinese Psycho-
Society ) il 2 F 1921 4 , 2 #
12 B % 2 R Bk F

NBEZLRZHFEOCEST
B HY A 35 R A A A,
SRR AW A KRB S, K
AR AN E R T#,
& B, A0 R R, AR
FWEEMARE, A EAFE

REOCEFES

HeEXARMAEBTH,

i, PENEFLPEEELE
ENEFEW A XFHAL, AA2HEH
M4 R U 8000 A, EFFARAELRA
2800 A, ¥2T#% 1545 V% Fi &,
BANLEZRLAR2NREZ A& &
E31A4 BER HETHHNMS
CHEFES,

FEOEFLSF1980£F 7 A E
KN E RS E A F 5 A4S ,1984 4

AN Bl Br B A & 4 1990 4 e N
T g 28 %4 1990 4 n A E IR B
ER4, ¥ EMNEZFR) (VHE
REVEZERTI 4,

FE W 4 F 2009 4 11 A £
LWEAERETRLAES2ARR XS,
HHRERIVE T EEELEFE K,
WALEER K, FL2ATLHEEL S
BEF.

(FE%E £3%)



