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« Turbulence within plasmas consists of interacting fluctuations in the N 107 i show a f'! relationship.
magnetic fields and particle velocities. N ! _ _
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« Magnetohydrodynamics (MHD) describes dynamics on spatial scales E 106 - ' the largest turbulent
that are larger than the intrinsic scale lengths of plasma [1]. S eddy. Scales smaller than
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« MHD turbulence theory describes how energy cascades between @ 10° 3 are the inertial range
different length scale fluctuations under assumptions such as ) where the  spectrum
incompressibility of plasma. @ 68 follows f-3/2 [4]. This is
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N B Equation 1a - Third-order structure mp Mass of proton Figure 4 - Power spectrum for Parker Solar Probe interval
zZ— = Vp + functions, 1b - Elscisser variables |2] _ (2:00 to 4:30 am on 28t September 2020).
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Results
Th jecti f our analysis ar rmine: . . .
¢ objectives ot our analysis are to dete ¢ - Cascade rates are calculated using the gradient of the function Y*(1) (see
1. Whether it is possible to compute energy cascade rates using third- equation 1a).
order structure functions. « Power spectrum plots (see figure 4) help identify suitable linear regions
2. How energy cascade rates vary with heliocentric distance using to use.
spacecraft Solar Orbiter (SolO) and Parker Solar Probe (PSP). . . .
P ( ) (PSP) « The energy cascade rate, g, is greater at PSP than at SolO implying that ¢
decreases as heliocentric distance increases (see table 1).
Method and Instruments ( )
« Energy cascade rates are computed at different heliocentric distances - L+
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intervals to investigate as seen in figure 1 [3]. Scenario A is the ideal S
alignment and scenario B is the alignment used in this investigation. + —100000 A
c
« The orange shaded region in figure 2 was identified as a suitable T —150000 -
range over which PSP and SolO are closest to conjunction. o
3 —200000 -
“ o - - 8]
-~ SolO trajectory “. Sol0 L~ _ -7 . S
A ° _-” Scenario A R Scenario B 5 550000 -
. f S0l (:9) 0
/ / f Dlstance between Q _ 300000 -
/ // SolO. and parcel ©
/ , / O
/" Plasma__, | 8 ; II - —350000 ~
parcel Vg g Vg , VR el
fpsp ™ =
- . . . . ! ! ! !
. 0 50000 100000 150000 200000 250000 300000 350000
m
Lo Sun t1,4 Sun 1,8 Sun n y+
, K -
£ e
Figure 1 - Shows a plasma parcel travelling outwards from the Sun, reaching PSP at tg.ty 4 < t; p SUCh = —200 - (Y 4+ Y=)2
that t, 4 is the time when SolO encounters the parcel under investigation. g
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Conclusion
400 1 y « Magnetic field and particle data from two spacecraft are used to
. - V{ determine the cascade rate at different heliocentric distances from the
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cascade rate implying that energy is transferred from large scales to
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small scales - this is in line with theory.
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« (Cascade rate decreases with heliocentric distance which implies that the
net rate of energy transfer decreases.
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Figure 3 - Timeseries of variables B, Vp,oton ANd Np,or0n [OY PSP interval (left) and SolO interval * These _I'ESU]’[S Wﬂl_ hel_p further un_d erStandlng of how the turbulent
(right) used to compute cascade rate. Inhomogeneities in the timeseries and their effects on dynamics are evolving in space and time.

cascade rate have also been considered while choosing intervals.
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