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FAST SURVEY MODE TEMPERATURE

= A comparison of the MS ion temperature is shown below It can be
seen that the temperature is overestimated by MMS.

MMS’ Fast Plasma Investigation is an instrument designed with the
goal of performing measurements of magnetospheric plasma with
high time resolutions. Recently the orbit of MMS has allowed
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measurements of solar wind plasma which is characterized by a lon Temperature

much narrower beam when compared to the angular resolution ot 1o """ S ) T I
FPI. To better understand the limitations of the ion measurements 20k s 08 17 [ ]— -
in the solar wind we compare the mean values obtained from MMS 1qu- T } i { -

with the values obtained from OMNI for the same time period. The
ourst mode data are subject to some spin effects. An empirical

T, MMS1 [eV]

model of the spin variation is obtained from the data, and removed
to correct the data. =
T, s =(3-14/-0.3)T, oppy+(15.4+/-2.)]
S T, g1 =(5-64/-0.4) T gy +(7 .+ —3.}_:
= A comparison of the OMNI proton density and the MMS ion (a) A T RN TURRRNORE ;u
and electron densities (b) are presented below. The red points T, OMNI [eV]

show data taken when the solar wind energy azimuth table is not BURST SURVEY MODE SPIN EFFECTS

in use and the blue points denote when it is in use. The error bars

denote the standard deviations of the time series. = The narrow beam relative of the plasma in the solar wind with
(a) respect to the angular resolution causes angular structure to appear
Density ) Density in the data. This is most prominent in the density. To correct for
Mgz =062+ —0_DA)N, (opir+ (22410 5) o sz =(0-B1+/—0.08)11, pypr+(0.6+/-0.4) ] this we bin the data by spacecraft phase angle and fit a model to
inmag= {03240 0300, g+ 2 1405 iy =(0-99+/-0.03)01 500, +(0.2+-0.2) | the fluctuations/ These can then be subtracted removing the spin
effect. E
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= A comparison of the MMS ion density and the MMS electron C
density are shown below, which uses all the data (a) only the non :E

SOlar Wlnd table (b) and USIHg the SOlar Wlnd table (C) 0 45 a0 135 180 205 270 315

Spacecraft Phase Angle (degree)

= The Fourier power spectral densities of the measured data are
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1 Tl —E N e Spikes in the Fourier are removed effectively.
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FAST SURVEY MODE VELOCITY
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= A comparison of the OMNI proton velocity and the MMS ion I i of
velocity is shown below. The velocity is well estimated from FPI. = 2 10-

For the y component of the velocity there is an offset depending on o W ST o
the energy=azimuth table used.

SUMMARY
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(a) Vx GSE b) Vy GSE
v _300} : w100 oo eors g We compare mms fpi measurements in the solar wind to omni
_E - r=0.999 »'=21.8 5 E | r=0.957 ¥°=16.3 yu :
— - r=0.994 y'=33.9 : — 20}
% 400} % ol _. The ion density is understimated due to overcounting in fast
= _500 NUHEE“"LTTE';;E_g > % oW Table | survey mode or saturation in burst mode. The electron density
% - | o 00 Non SW Table agrees well with the omni proton density
5 ~S00] Fuymamnto] 2 to0f pmm ey |
_600 -400 -100-50 0 50 100 The ion velocity is well estimated. An offset in the vy component
Vx GSE OMNI (km s™) Vy GSE OMNI (km s7) is removed by using the solar wind energy-azimuth table
(c) Vz GSE (d) A\
T 00 ST 0 P T T ) The ion temperature is overestimated.
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P S e s g 500y To calculate parameters such as plasma beta it is better to use the
= O » 4001 electron density and the ion density from omni
i | = |
o 20F SW Table - = 300} : : .
© _i0ob  NonSWTable. = SW Table We are able to correct for the spin by developing an empirical
> TS 200 te...........NON S [aDle model of the variation of the detector with spin phase.
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