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£ 1 SZ-4 KSHSFRNBEBHASH IR
Table 1 Characteristic of the SZ-4

atmospheric composition detector

BHER PEBE
RBEEE /amu 1—34
FREESHE /amu <15
BARNEFR /A < 10712
mEREE /°C —10—+60

BESBE /°C 0.2°C
W EWEY /s 1
Wi E SRR /Ha 100
BEMERE ke 4.7
BB SMERF /mm 150 x 150 x 328
HMR S /W 3.68

2.2 HhEETEFNEERE

A T EE NOAA ZEFFFEH LKA 2003 & 1 A% 3 ARIKMEE Ap IREFIK
FHIESIREL Flor BR{LEER. EMBIE R AT E RS, KRERHMBRNFEE, K1
A4H. 2H2H%2AH27 HS 3 REMM Ap 1§EH FHE 514 23, 58, 43. TR H#H
HINLH) Fror H FI{E T B ARk L.

3 &R

(1), (R dishF i HE), 330—362km MELEA AR EEMY O M
Ny th[FEFTEN] B3 m N, HpBAZKA O HE A .

K2 RFETRAEFE2003F 1 H4H, 200342 H2HM20034F2H27H
=R, R PEh B A Al SR S BRI SR A R A I KRR A X O
Yo R AR RS T HURE I B T A e 2.

R 2 HEHIGHBRERSH O HEEHTL
Table 2 O density change during the

peak of Geomagnetic disturbances

BETE B i 3 B R X MEEIX
(UT) (1200—1400LT)  (0400—0600 LT)
2003-01-04 +23% +43%
2003-02-02 +23% +42%
2003-02-27 +22% +63%
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HiZe 2 AT, o, (RIRAEMBEEENIAN], &AE 330—362 km JE AN MUZ K S5 FIFE
RN BECPEEMPN, K O BEBIBH A, THEENFAKX O EHEED
3R 0k 63% Ao, T H I PSR E A 20% A4

(2) P, RSB HMES S AU A 7E BRI AR N, (ER R b X th W) B T
RER[E RERUINE, O HF AR RE RN N, B 7 HHBAE, Wi O/N:
TR EE TR

K3PGHFIFTE2003F 1 H4H, 20034272 HM20034 2 H 27T HEK
. RS SEHEE B AT, R BRI BRI E) R A AR e A R R RS
o EER S O FHMHEM No B RHEHEME.

F 3 HEREIBHRSSEHERABRASH OMN 1
FETUSHBEXEE PEXAERR
Table 3 The comparison between O, N; density of the abnormal change
at the high latitude and peak density in the sunshine area and valley

density in the shaded area during the peak of geomagnetic disturbances

B 04 O ## & /(10" /m?) Nz J#H /(10 /m®)
(UT) RERET HEX MAEX REHET AEK PREX
A i S i i i ff |

2003-01-04 1.82 3.42 2,22 1.92 1.20 0.5634
2003-02-02 1.99 3.19 2.36 0.884 0.464 0.119
2003-02-27 1.22 272 1.75 0.501 0.405 0.112

M 3w, . R R PTEERS MR MR RS EERS O B
T R, 5 ARG LLREIE >60%, BAMIEATA 1 EHUE, SHEXSHEM
ELBEME T >20%; SRR, N HEEHHHM T REYE, 5 HRXIEEHIEEEY
>25%, SAPXAEMALIEWYAT 2 5, BEAalis 6 5L XFBEIRREBEB X
AP TEERS O/N, MFEWRA BERRE. £ 4 FIBT KRS0 2% 03 i3 Fo
AR (LR L.

x4 WEEIBHASFETUEMARER, RARAXY O/N: HER LRI
Table 4 The comparison of the Q/N; ratio
between the abnormal change at the high latitude

and the sunshine area and the shaded area

B ERE (UT) REELRX R i X AKX
2003-01-04 0.95 2.85 4.16
2003-02-02 2.25 6.88 19.8
2003-02-27 2.44 6.72 15.6

& 4 TTH, MEFAHEERZARH EERSHIARERAN KA, KR+
ERZMS O/Ne AR HHIEX O/N, H#EHRKERLLATA 3.0 £A. BRI

AHH O HREMBHRTER O F1 Ny HFLAHEL, HEHI N, #id O HHFEEKRK
*
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(3) W VAR B R P0G 3 1 L BR B P R 7 £ B X I E SRl o LR R
MRS EERFIINS.

SZ-3 FARKL 7RI A5 G ORI BB D04 S 7 S BR b~ R i A P KR KU
SRERLHS. B 1) M (b) FRIETT O HERRH M Ny S8+ H AR
EAT FR HIRAET L 2R H IR B X 1L 20°—40° ZJa], TRIFER H RAHZX
BB EA KRR EELRE. B 1c) NFERT H SZ-3 AT BHN =R S HEN
BIZEZ R XA R R T AR BRI B &AM, MEEREES
JEEH X O AR RS R AL, X P AR R IR sh O BRI K5 KU R R 22—
B. RF4 A 17 HH 5 A 27 HOBRES A MK BLE.
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Fig.1 The abnormal change of the atmospheric composition O (a), N3 (b) and density (c) during
geomagnetic disturbance (UT: 2002-04-19)

M SZ-4 KURMHEMB[HRME THNER, ES SI3RMERAR, BEHgE#
JRRAI AU I B ER H A R B & S R, B 2(2)f1 (b)5H
3(a) #1 (b) HIRFRT KA 2003 5 2 A 27 HEHIEY O MR HEREEM N, MEHH
% B3 A, O F No HFERERMUMLM TR 30°—40° Z[H, MHLERE
BRI RFEER AL B 4(a) F1 (b) NEIR 7R 2003 4 2 A 2 HEgdhiE
BRSO #1 No AL, RIFFRR T XM RB B ETER 4 30°—40° 2
B, MHLFERERFRFHI. B 3(c) FER T iy SZ-4 KEBHEN S FH A TR
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(4) BEHRIEHAEARIX 20°S—20°N Z [8 HELK S8 B F AR T A 30# 5 1 s B
2. HE 1(a) 1 (c) AT, 2002 4 4 H 19 HEGHLIGHIZRTE TR KX 20°S £ 20°N 2
HHARETFARFEMASEEEEEGIERE, TO103 FRERM, & 5°S £
18°N fffiE. FIFEZER 3 Il T e MERMER, B 3(a) f (c) 25)FR 2003 4 2
A 27 BB R BB X AR P 00 B T B RS B M USL.

O ¥&EE /m—>

B2 MR sIAAE (2003-02-27 UT) FEIMEASTLST O (). No (b) BRI
Fig.2 The abnormal change of the atmospheric composition O (a) and N3 (b) during geomagnetic
disturbance (2003-02-27 UT)
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Fig.3 The abnormal change of the atmospheric composition O (a), N2 (b) and density (¢) during
geomagnetic disturbance (2003-02-27)
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Fig.4 The abnormal change of the atmospheric composition O (a) and N2 (b) during geomagnetic
disturbance (2003-02-02UT)
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(2) W, KR EEHBL D) T ] I S E B 46 B X M R B2 Kb E BT HY
FHEARNIAR, Ho O HEHEHNFF R, MEEARE L FLE 1 N HEERN
FHBA, HILEEH HEXS N, 3R E X N 1 0 HE R ERRE,
O/Np ¥ B LB/ NEE 0.95. XM R AR (LIS R B 7T BE-5 MR SR b 3 1) K B Re Bk
TFRERMHB RS FEXIEAF R, EATTE PR R 1% R AR T E A #
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B E AR
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NEW RESULTS BY SZ-4 ATMOSPHERIC
COMPOSITION MEASUREMENT

QIN Guotai QIU Shiyan YE Haihua HE Aiqing SUN Lilin
LI Hong ZHU Yigiang LIN Xjanwen XU Xuepei
(Center for Space Science and Applied Research, The Chinese Academy of Sciences, Beijing 100080)

Abstract

An atmospheric composition detector with a quadruple mass spectrometer on
board spacecraft SZ-4 was launched on 30 December 2002. Based on the analysis of
the three month’s (2003-01—2003-03) data, during these months the summer just
located at the southern hemisphere of the earth, and occurred some geomagnetic
disturbances, the new results of the abnormal change of the thermospheric compo-
sition (near 330—362 km) are measured first. The results show that the density of
N clearly increased, in contrast, the density of O showed a decrease, and occurred
only at the higher latitudes of the southern hemisphere, during the peak of geo-
magnetic disturbances. It was quite different in comparison with the results of SZ-2
and SZ-3, where these abnormal change occurred at higher latitude of the northern
hemisphere.

The reason causing above mentioned phenomena might be related to the en-
ergetic particle input into the pole and high latitude region which heats the upper
atmosphere in a large scale and produce a large scale air upstream which brings
the air from lower altitude up to higher altitude and results in the above mentioned
abnormal change. These abnormal change occurred at the different hemisphere, it
seems that the abnormal change may occur only at hemisphere of Summer season.

Key words Atmospheric composition, Geomagnetic activity, Solar activity
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