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Motivation

* Local generation of slow waves at 1 AU solar wind
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» Coronal heating and solar wind acceleration
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« Alfvenic turbulence cascade

* Phase mixing (Heyvaerts & Priest A&A,1983)

 Parametric decay instability o e T e

frequency (Hz)

Sahraoui et al. PRL, 102, 231102, 2009 4



Parametric decay instability (PDI)

 Nonlinear 3 wave interaction

« AW - Backward AW + Slow wave

« For a circularly polarized Alfven wave, the growth rate

of PDI (Derby, ApJ, 1978) :
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PDI at 1 AU solar wind

« PDI of Alfven wave can occur in turbulent e Possible evidence of PDI from 1 AU in-situ
plasma (e.g., the solar Wlnd) observations

« Slow waves are generated during PDI.
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PDIl caused inverse cascade
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(Chandran, J. Plasma Phys., 2018)

* The inverse cascade caused by PDI _ |

is shown using 1-D MHD simulations’s A
(Victor et al., 2018) W
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« Chandran (2018) studied the PDI using wave
kinetic equations and found that PDI can modify
the power spectrum of AWs and cause the
inverse cascade.

with PDI
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PDI caused turbulence

« PDI can cause both phase mixing and » B,/B.
turbulence at the saturation stage. )
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PDI in decaying turbulence

» Decaying turbulence background
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PDI in driven turbulence | Preliminary results

* Driven turbulence
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Signatures of PDI | Preliminary results

* Density
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Summary and Prospect

PDI can occur in many plasma environments.

Single Alfven wave can generate slow waves and Slow | | Counter

cause turbulence. wave, AW,
Shock Cascade

PDI can cause inverse cascade and influence the

Currently, simulation studies are ahead of

observations. Ponderomotive

Reflection
force

power spectrum. Shock Cascade U U
PDI

In the low beta region, where Parker Solar Probe

is to explore, PDI effect is more pronounced, and
possibly can influence to the Alfven wave Alfven waves in solar atmosphere
behaviors.

Thanks for your attention!
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Three turbulence levels
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Figure:
PDI modes versus turbulence level (columns) and plasma beta (rows)

Difference from previous results in decaying turbulence using PLUTO
* No initial jump when Alfven wave is injected.
« The saturation level does not change much.
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Density Fluctuation Helicity
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Observational signatures of PDI oansiy

e At 1 AU, solar wind speed (~500 km/s) is much
larger than Alfven speed (~50 km/s). So we get
line cuts along x axis from one time frame.

e Figure is for beta =0.5.

Average density (white line) and density
distribution (color contour)
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Observational signatures of PDI

e At 0.1 AU, where PSP can reach,
solar wind speed and Alfven
speed are similar (~ 300 km/s).
So when spacecraft crosses the
solar wind, the variation of solar
wind need to be considered.

e Figure is for beta = 0.1 and take
v.sw=v A
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