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It’s been awhile…

1. Kunz, Squire, Schekochihin & Quataert (2020, JPP) 
Self-sustaining sound in collisionless, high-  plasmas 
P : ion-acoustic waves with  generate sufficient pressure anisotropy to trigger firehose and 
     mirror, which scatter and trap particles, thereby impeding the maintenance of  Landau resonances 
     that enable such waves’ otherwise potent collisionless damping 
Q : what happens to other kinds of  compressive fluctuations?   
     See talk by Stephen Majeski, W morning
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It’s been awhile…

2. Zhdankin, Uzdensky & Kunz (2021, ApJ) 
Production & persistence of  extreme two-temperature plasmas in radiative relativistic turbulence 
P :  grows without bound in turbulent plasmas with inverse Compton cooling of  electrons; 
      no efficient collisionless mechanisms of  electron-ion thermal coupling 
Q : does this hold at high-  where kinetic instabilities, triggered by pressure anisotropy, could couple ions and electrons?

Ti /Te
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It’s been awhile…

3. Xu & Kunz (2021ab, MNRAS) 
Formation and evolution of  protostellar accretion discs (Parts I & II) 
P : 3D radiative non-ideal MHD simulations of  formation and evolution of  a young protostellar disc from 
     a magnetized pre-stellar core. Disc becomes gravitationally unstable with prominent large-amplitude 
     spiral arms. Semi-analytic model for the MHD and thermodynamical evolution of  the core and disc. 
Q : Transition to ideal MHD at ?    Impact of  the Hall effect on disc formation? 
     am working with Thomas Foster to better understand magnetic braking in the presence of  Hall 
     Are most Class O/I discs gravitationally unstable?      seems so — see Wenrui Xu (2022, MNRAS)

T ≳ 1200 K



It’s been awhile…

4. Cerri, Arzamasskiy & Kunz (2021, ApJ) 
On stochastic heating and its phase-space signatures in low-  kinetic turbulence 
P : Dominant contribution to stochastic heating of  ions in low-  kinetic turbulence is not from the   
     potential. Obtained scaling relations for particle-energization rate and energy diffusion coefficient in  
     AWs/KAWs. Diagnosed phase-space signatures of  ion heating using Pegasus++ simulations, showing 
     Landau damping, ion-cyclotron heating, stochastic heating, and intermittency effects. Matched theory. 
     Cautions on quantitative inference of  stochastic heating in solar wind. 
Q : How do these processes manifest in imbalanced turbulence?
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Most recently…
5. Latter & Kunz (2022, MNRAS) 

The vertical shear instability in poorly ionized, magnetized protoplanetary discs 
P : local linear theory that explores how non-ideal MHD influences the VSI, while exciting additional  
     diffusive shear instabilities (à la Kunz 2008). VSI likely operational inside . 
Q : Interaction with gravitational instability (if  present)? Differential settling of  dust grains? Nonlinear evolution? 

6. Arzamasskiy, Kunz, Squire, Quataert & Schekochihin (2022, submitted; arXiv:2207.05189) 
Kinetic turbulence in collisionless high-  plasmas 
P : Interplay between local wave-wave interactions (cascade) and non-local wave-particle interactions 
     (firehose, mirror). Effective viscosity is large in critically balanced Alfvénic turbulence. Mostly ion 
     heating (80-90%) by viscous damping. Steep kinetic-energy spectrum.

∼ 10 au
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7. Galishnikova, Kunz & Schekochihin (2022, nearly accepted by PRX) 
Tearing instability and current-sheet disruption in the turbulent dynamo 
P :  turbulent dynamo produces folds susceptible to resistive tearing. Predicted “tearing 
     scale” matches well characteristic field-reversal scale in high-resolution MHD simulations. Sub-tearing 
     steepening of  magnetic spectrum to a slope consistent with that predicted for tearing-mediated 
     Alfvénic turbulence. Spectral peak is ~independent of  resistive scale 

Pm ≳ 1, Rm ≫ 1

Most recently…
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visual evidence for tearing of  magnetic folds and “plasmoids”
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