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€@ Overview of turbulence and its unknowns

@® Tracers of turbulence and deduction of its properties
in the framework of the TDR model

® Limitations of 1D models and future prospects
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Intermittency
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Open questions

o dissipative scales 7 structures 7
e physical processes involved ?
e |ocal dissipation rate 7

e link with the magnetic field ?
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Dissipation phase

e magnetized vortices

e Lagrangian approach

e non equilibrium chemistry

e turbulent heating process
v viscous friction

v ion-neutral friction

Relaxation phase

e Eulerian approach

e Nno turbulent heating
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Model parameters
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strategy to derive turbulent properties
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CH+ vs Ny
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CH+ vs SH+
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CH+ vs SH+
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CH+ vs SH+
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CO vs HCO+
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CO vs Ho
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other tracers
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0 : : :
L N — [ chemical discrepancies

e SH require high

107 | ; . .
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e H»S, SO underestimated
by a factor of 10

e distribution of events

N(H,S) / N(SH)

e missing physical and
chemical processes 7
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theoretical limitations

e 1D idealized structures
e stationary model (see talk by P. Lesafire)
e no realistic distribution of events Lesaffre et al. (2013)

e line profile not predicted

e fluid cells history not included Joulain et al. (1998)
e |ack realistic radiative conditions Levrier et al. (2012)
e |ack of coupling between scales Momferratos et al. (2014)

& coherence with turbulent cascade
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need for a more realistic framework

Valdivia et al. (2016a, 2016Db)
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Summary

e species influenced by turbulence (mixing or dissipation)

strongly moderately mildly
CH+ Ho* HoS HCO+ CO CH CoH
SH+ SH SO 1(C+)

e extract turbulent properties in the framework of TDRs

» CH+/H — dissipation rate and density
» SH+/CH+* —— ion neutral decoupling

> CO/HCO+ dissipation timescale

—_—
@ open issues and future prospects

» formation of S-bearing species (H2S, SO, SH, ...)
» |ack of realistic distribution & line profiles in 1D models
> need for chemistry in simulation of MHD turbulence
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