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Intensities and periodic structures of magnetospheric line radiation and quasiperiodic emissions: X4.329
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Magnetospheric Line Radiation and Quasiperiodic Emissions

We present an analysis of the dependence on solar wind parameters (i.e.,
Interplanetary magnetic field, proton density, flow speed, flow pressure) of
characteristic properties of the two wave phenomena observed In the inner
magnetosphere called magnetospheric line radiation (MLR) and quasiperiodic
emissions (QP). The events were measured by the French low-altitude spacecraft
DEMETER, which operated between 2004 and 2010. Altogether, 653 MLR events
and 2264 QP emissions observed by this satellite were used in this analysis.

MLR events are usually observed at frequencies from 1 to 8 kHz and they are
characterized by the their frequency modulation of wave intensity. The typical
properties of these events are hence frequency drift and frequency spacing. The
origin of this type of events remains unclear.

QP emissions, In contrast to MLR events, are typical by the time modulation of
wave Intensity. These events usually occur in the frequency range 0.5 — 4 kHz. Our
study suggests that there might be two types of QP events distinguished by their
modulation period (time separation between two consecutive wave elements). We
thus Investigated the events with modulation periods lower/larger than 20 s

MLR Events

DEMETER Date 4y muce: 2004/10/12 Orbit: 01478_0
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Figure 1. Example of an MLR event observed by the
DEMETER spacecraft on 12 October 2004 between
02:08 and 02:14 UT at frequencies of about 4500 Hz.
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Figure 2. Dependence of the frequency spacing of MLR
events on solar wind parameters (i.e. interplanetary magnetic
field, proton density, flow speed, flow pressure). Median
values in the selected intervals are shown by the red lines.
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Figure 3. Dependence of the frequency drift of MLR
events on solar wind parameters. The red lines show the
median values of the frequency spacing In selected
Intervals.
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Figure 6: Dependence of the QP modulation period on solar
wind parameters. The periods lower/larger than 20 s are
separated by the red line. The median values of the periods
In selected intervals are shown by the black horizontal lines.
The blue lines show linear interpolations of the data points
INn respective modulation period intervals.

separately. The properties investigated for their possible relation to solar wind QP Emissions N TR T
parameters are modulation period and maximal event intensity. DEMETER Dale ., 2010/08/06 Orbit: 32626_1 EN: 137 — =
8000 7] | “| '. i\ ‘ 2 % 1 _ % I_I — _ _
7000 | il | — | ?j_. ?E_'
Possible Time Delays Between SW Parameters & Event Properties i W 18 _
: i »\ Il SN o
5000 | - QI ) NN R N T S R B S © -8bE . . 0o
< | : g = = 9 2 4 6 8 10 12 14
Proton Density Flow Speed Flow Pressure I = % Of O
o 010 MY ] o 71 T _ 05—~ T T T ] it :‘ I o e E e f
S 3 X : : : 3 x _ | ‘ ‘ El: 2 “F
o 0.05r X B 0.25F : 0.20F 22X . 3000 - (R 1 8 S
> E o S g e | P I A . 5 | .,
< g ooop % ] 5 o20f X 1 8 o1sF X% M« X . | | ‘ N: 2 F
23 ! >%°§< 13 | o 1 B " ' L s . O
& ‘5’ 0.05[ o . “S’ 0.15F X . (é 0.10- %t ] _ “ %1- - 1- E
>3 : x 18 [ X 18 f X X i roco LA TI=———S — -3 - 2 F
S -0.10F 4 2 - X J1 @ o X X _' TLT 10:33:00/22:14 10:43:00/21:45 10:53:00/21:24 11:03:00/20:38 s ¢ g
587 B TINCTE A I {8 R e rezos 1 27
S 0.5 R xx - 0.05F x>g2< . 0.00F X, - i . B | B % R A r>20s 3 £ 3 T>20s
T : Gl - ] : ] Figure 4. Frequency-time spectrogram showing two = w0 a0 a0 oS00 G0 7000 E U T 2 s s 5
o200 o . . . . . . 4 . L ] 0000 . ] 0.050 L L . . . o . . oW speed [km.S Flow Pressure [nPa]
49 -2'Iqime Before/AftngLR Event[hz].0 * 40 -z%meBefore/AftngLR Event [h2]0 0 40 _z%me Before/Aftgr MLR Event[hz]0 0 fentlfl‘teg()]%lab ?mISSIOlnosggThed ]e_é)/e4_n8tSU-I?CClélrrle(§jS§n (6j Flgure 5 Inﬂuence Of SOIar Wlnd parameters On the
ugus etween 10:33 an ; an 52 an . . . s iy
11'%6 UT at freauencies of about 1200 Hy maximal intensity of QP events. The emissions are divided
T — S —  ————————— : ' q ' according to their modulation period into events with period
N - ; - ; : . . .
~ o s E 5 | MLR vs Q B !ower_than 20 s (blue) and_hlgher than 20 s. Median
T | - osf e ] = WWM i o T FTT T I S T T 1 intensity values in selected intervals are shown by the
S* 00F x‘x& 15 | 3 1§ ook oy 3 £ F fohgm e . 1 horizontal lines.
25 | 5 | o2 /’l 15 | £ I = "o 187 N i A '
O 8 .01F 8 18 1 8 o1f g - S [ + = F LA ] -
= o UE %4 1 8 1 e ™'k 1 2 T s | e T A R 1 . . .
=3 s I N 18 | Mg, 1 2 6O ) 18 PR ETLID 1 Figure 8: Analysis of a possible CONClUSIONS
g 0.2F W s > 3 ] 0.0F X&W 3 o - + EJ + J%t;fﬁ*,r# .
c% ; ; f E ; >$< ] % 40-_ + ++ + — 9 OE_ + N "_‘|. +++ __E
= o3t . . ..o L : oof . . . o ool ] ot . .. : 8 [ Mo & 1 5 F
-40 -20 0 20 40 -40 .20 0 20 40 -40 -20 0 20 40 o [ PR AL T + 15 F + +
Time Before/After QP Event [h] Time Before/After QP Event [h] Time Before/After QP Event [h] o ool +4+*+@: + + . . n é _15_
. . . . . : HIEAE " onet ' 13 + + ' ]
Figure 7. Correlation coefficients between solar wind parameters and event properties as a o t # IIIIIIIIIIIIII £ i 2 hours apart were analysed.
= - = E """""""""""""" .
funCt|On Of tlme relatlve to the event occurrence. ° 50Frequency1SOF())t'11c:ing of M1L5F? Event [H22]00 200 ° 50Frequency15(‘,)p?acing of M1L5F? Event [H22]00 200

relation between MLR and QP The frequency spacing of MLR events increases with the flow speed. No clear
i event properties. The events dependence of the MLR frequency drift on solar wind parameters was identified.

3 which were observed less than  The dependence of maximal intensity and modulation period of QP emissions
differs according to their modulation periods. This indicates that there might be two
types of QP events (with low vs large modulation periods).



