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Abstract Intense magnetic fluctuations are recorded in the magnetosphere near the magnetopause

when Flux Transfer Events (FTE) are passed by the THEMIS satellites. The power spectra of these

fluctuations obtained by Fast Fourier Transform (FFT) show that the Power Spectra Density (PSD)

peaks around the disturbance frequency of FTE (about 0.1Hz), and decreases from the proton gy-

rofrequency (about 1Hz) to 64Hz following a power law of P0f
−α. These fluctuations are interpreted

as magnetic turbulences in the kinetic regime in the Low Latitude Boundary Layer (LLBL). The re-

sults show that both the PSD and the slopes of the power spectra α decrease when the observing

satellite position is more and more away from the magnetopause or the FTE location in the LLBL.

However, α and the PSD are independent from the azimuthal position of FTE or local time of the low

latitude magnetopause. All these observations suggest that the moving FTEs are the source for these

magnetic fluctuations. Large scale perturbations on the magnetopause, e.g. FTEs and the associated

magnetic turbulences, provide a hint which may reveal the interaction between the magnetosheath

and the magnetosphere in a kinetic scale. Whether the magnetic turbulences can provide enough

viscosity for the forming of the flow vortices on the magnetospheric side of FTEs or not need to be

further confirmed.
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Fig. 2 Power Spectra Density (PSD) of the total magnetic field and the spectral indices α of
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Fig. 3 Power Spectra Density (PSD)of the total magnetic field and the spectral indices α of

T3-FTE, subsolar-T3-FTE and flanks-T3-FTE events



MNOP: QRSTUVWXYZ[�\]^_`abc 175

2 [22,25,26,28,42], U4NC/<g;Oh12. KW
nW 12 C]\kX7:;9-3pa7:;kX
/5uF7-2E78Q90D. -2@+, KLk
X/M97:;]\-3I9F78EKIB;|
1E9B FTE @I9F78EKI+pGC. l 4

D5j\C]\kX7:;9-3. -3 1 4 2015

% 4 l 18c 17:39UT vq THEMIS-AI@V7:
A]\E7-9@A (kl 4a∼c). -3 2 4 2015

% 3 l 17 c 04:51UT vq THEMIS-A I@V7
-A]}7:9@A (kl 4d∼f). l 4 978,
66J<L>.&@+, 7:;5kX9, GT9+
p9TU12. nWI@ FFT mw1B978JI
.& (fff 32 scm3),Wnj 17:37:30UT−17:38:30UT

, 04:51:00UT−04:52:00UTK\C-39F78k
4EKIL>, 4W}SxcPQ, :l 4(g) im,

\Cm3KyGz. l 4(g) D5j T3-FTE, T4AS-

FTE , T4S-FTE -+9k4EKIL>. Vl 4(g)

=Qh5,7:;kX/-2E9F78EKI7S
B FTE @I9F78EKI7SGyz, 19 fci

q 64HzJ\04GqVGH/u P0f
−α, KYZ}

a+j FTE =5578Q99f.

FV, F.mmVD^^ÆM:IB FTE @o
966J<K92:I, fci q 64Hz J\09F7
8EKIL>xy4SN. IL>u9 0.1Hz Bv
EnU, LJKHMKy;F~G FTE 9/@X>.

97:;<;Q;;, GHg. α ,F78EKI
L>_6 FTE @Fr69<WNRY, U5B FTE

9 “%Y” aI. KL-21>@+, E=9 FTE 5
-2E978Q99f, NKLQ99SYB FTE

SY?~aI.

B FTE @I978Q9=5Y~VJ, VNF
7-9 FTEB7:V@9VJQ4=$.,?~C
=GXdW [43−45],d78Q99VJ]\7:;9
{@UY,.,I/CGXxv [23,28,46−50]. LA,

r 4 �!|z�"�}{�~. (b) (e) ����� FFT &!� fff 32 scm3 ��
Fig. 4 Two crossings of quiet magnetopause. (b) (e) are fff 32 scm3 data of FFT



176 Chin. J. Space Sci. ������ 2018, 38(2)

Q9|=Q966J<12I3PdW [51]. �XY
Z}>*,aH78Q95u5}1Bw}9Ke
N, VN~�7:; FTE 97:A^^ÆM:IK
99SY�x.

yz{|

[1] RUSSELL C T, ELPHIC R C. Initial ISEE magnetometer

results: magnetopause observations [J]. Space Sci. Rev.,

1978, 22(6): 681-715

[2] PASCHMANN G, HAERENDEL G, PAPAMAS-

TORAKIS I, et al. Plasma and magnetic field charac-

teristics of magnetic flux transfer events [J]. J. Geophys.

Res., 1982, 87(A4): 2159-2168

[3] LEE L C, FU Z F. A theory of magnetic flux transfer at

the Earth’s magnetopause [J]. Geophys. Res. Lett., 1985,

12(2): 105-108

[4] PU Z Y, HOU P T, LIU Z X. Vortex-induced tearing

mode instability as a source of flux transfer events [J]. J.

Geophys. Res., 1990, 95(A11): 18861-18869

[5] SOUTHWOOD D J. Theoretical aspects of ionosphere-

magnetosphere-solar wind coupling [J]. Adv.Space Res.,

1985, 5(4): 7-14

[6] BERCHEM J, RUSSELL C T. Flux transfer events on the

magnetopause: spatial distribution and controlling fac-

tors [J]. J. Geophys. Res., 1984, 89(A8): 6689-6703

[7] RIJNBEEK R P, COWLEY S W H, SOUTHWOOD D J,

et al. A survey of dayside flux transfer events observed by

ISEE 1 and 2 magnetometers [J]. J. Geophys. Res., 1984,

89(A2): 786-800

[8] ZHANG H, KHURANA K K, KIVELSON M G, et al.

Modeling a force-free flux transfer event probed by mul-

tiple time history of events and macroscale interactions

during substorms (THEMIS) spacecraft [J]. J. Geophys.

Res., 2008, 113(A1): A00C05

[9] KOROTOVA G I, SIBECK D G, ROSENBERG T. Geo-

tail observations of FTE velocities [J]. Ann. Geophys.,

2009, 27(1): 83-92

[10] FARRUGIA C J, ELPHIC R C, SOUTHWOOD D J, et

al. Field and flow perturbations outside the reconnected

field line region in flux transfer events: theory [J]. Planet.

Space Sci., 1987, 35(2): 227-240

[11] LIU J, ANGELOPOULOS V, SIBECK D, et al. THEMIS

observations of the dayside traveling compression region

and flows surrounding flux transfer events [J]. Geophys.

Res. Lett., 2008, 35(17): L17S07

[12] ZHANG H, KIVELSON M G, ANGELOPOULOS V, et

al. Flow vortices associated with flux transfer events mo-

ving along the magnetopause: observations and an MHD

simulation [J]. J. Geophys. Res., 2011, 116(A8): A08202
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