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Field-Particle Correlation Technique
A technique for characterizing the net energy transfer from turbulent field fluctuations to particles

Klein and Howes, 2016; Howes et al., 2017; Klein et al., 2017; Klein et al., 2020
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Alternative FPC:
Ø 𝐸∥ filtered at 1 Hz
Ø Fluctuations of the distribution at each 

time step: 𝛿𝑓Z = 𝑓 − 𝑓S
Ø Correlated over an interval of time, 𝜏

Chen et al., 2019

Observations

𝜖 = (5.8 ± 0.2)×10f!"𝐽𝑚fi𝑠f!

𝜖 = ∫ 𝐶 𝑣∥ 𝑑𝑣∥ = 3.4×10f!"𝐽𝑚fi𝑠f!
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𝜖 = ∫ 𝐶 𝑣∥ 𝑑𝑣∥

Electron Energization Rate:

Theoretical Cascade Rate:

Afshari et al., 2020, submitted

Electron Energization Rate vs Cascade Rate
20 intervals analyzed:

6 symmetric
13 asymmetric
1 inconclusive
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Wave Energy Flux
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Parallel Poynting Flux Reduced Correlation
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Wave Energy Flux
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Reduced CorrelationParallel Poynting Flux
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THANK YOU!

6



Arya-Afshari@uiowa.edu

Quality Check

Electron Energization Rates:

𝜖~[10f!i, 10f!!] 𝐽𝑚fi𝑠f!
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