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the amplitude of the plasma fluctuations becomes small and
could be comparable to the noise amplitude, preventing us from
identifying possible correlations between the plasma para-
meters, leading to a smaller correlation coefficient.
The nature of the slow mode in the IF and LF bands is similar

to the full signal, where protons in CS1 exhibit characteristics of
the MHD slow mode, respecting the isotropic closure, while in
CS2, a strong parallel closure with a polytropic index near 3 is
evident, akin to the IA wave. The disparity between γp,� and
γp,⊥ is larger in the IF band compared to the LF band in both
events. This suggests that the plasma is more isotropic at larger
scales and is an indication that the nature of the slow mode is
also dependent on the length scale. At larger scales, the MHD
slow mode is more persistent, while at smaller scales the
disparity between γp,� and γp,⊥ increases as the kinetic
properties of the compressive fluctuations become more evident,
which is consistent with M. D. Tracy et al. (1993).

5.2. Electrons

The subisothermal behavior exhibited by the electrons in
both events is inconsistent with both the MHD and the IA

mode, which predict an isothermal electron plasma. This also
differs from the electron large-scale radial trend of marginal
superthermal (γ > 1) behavior (J. B. Abraham et al. 2022).
This deviation from the large-scale radial electron trends can
be attributed to the fact that we only investigate a localized
streamline which may exhibit significantly varied behavior
from the average solar wind conditions.
However, the mechanisms behind the subisothermal elec-

tron behavior remain unclear. We investigated the possibility
of electrons becoming trapped by the fluctuating magnetic field
by plotting the pitch angle distribution function of energetic
electrons, similarly to W. Jiang et al. (2022), but the B field
fluctuations are not strong enough to trap a considerable
fraction of the electron population. Additionally, we note that
the proton and electron temperatures are anticorrelated in both
events. A non-Maxwellian electron distribution could explain
the deviation from the MHD and IA predictions, but the
specifics behind the subisothermal electron behavior remain an
open question. A statistical study containing a larger number
of intervals and delving deeper into the thermal energy budget

Figure 9. Polytropic index results of the decomposed signals for the protons in CS2. Same format as Figure 7.
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