
Dardel & Triolith

Group meeting 
of 27 Oct 2021

Bonnor-Ebert sphere: r magnetic field



Dynamos in various other settings



Self-gravitating MHD in unbounded space

Jeans instability

Consider mostly sJ=5 
(but 2 in Run O2)



Earlier work



Dynamo from selfgravitating
turbulent collapse?

High density where 
large convergence 



Vorticity & magnetic field Collapse faster
than turbulence



Summary of the runs



Reynolds number dependence

enhanced dissipation very late



Reynolds number definition



Flow of energy



Virial parameter



Vortical & irrotational parts
Vorticity becomes relatively weaker



Cases with stronger magnetic field

Comparison with 
very weak field

Run M3: weaker field Run M1: stronger field

Lorentz work initially reversed: 
magnetic field drives flow



Spectra: comparison w/ imposed field

Imposed field:
no vorticity production

Turbulent magnetic field: 
large-scale vorticity production



Helicity spectra: comparison w/ imposed field

Only one sign of magnetic helicity
Both signs of magnetic helicity



Work against compression, stretching, & curvature force

• Early growth dominated by curvature
• But declines with time

• Compression just at late times

• Possibly not by dynamo action

• Strong initial magnetic field
• Compression term negative

• But strong compression at late times

Run B: weak field

Run O2: weak field and 
sJ=2 (instead of 5)

Run M1: strong field Run I1: imposed field



Work terms for 2-D and 3-D fields

Run B: weak field Run M1: strong field



Oscillations in the spectra!?

Radius of expansion waves launched at t=0

Waves in k-space:

Red line: a simple fit that captures the 
change of phase at early times



Conclusions
• Dynamo question not obvious

o Dynamos in collapsing flows previously taken for granted
o Now: collapse responsible for driving irrotational flows
o Such flows never produced dynamos (so far!) 

• Could be different for Bonnor-Ebert spheres
o Used in Sur+10,12; Federrath+11
o Collapse might be sufficiently slow to allow dynamo to establish
o Might also produce more vortivity (at least via rotation and B-fields)

• Work term analysis
o 1/3 into heating, 2/3 into kinetic energy
o At later times more like 1/4 and 3/4 for heating and kinetic energy
o Implies virial parameters of 4/3 and 3/2, respectively

• Next?
o Do 1-D Ebert sheet (solutions by Spitzer-42 and Ledoux-51)


