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Examples where Examples where  and  and tt at work? at work?

Helical turbulence (By) Helical shear flow turb.

Convection with shear Magneto-rotational Inst.
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Dynamo in kinematic stage Dynamo in kinematic stage ––

no large-scale field?no large-scale field?

Fully helical turbulence, periodic box, resistive time scale!
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Large-scale dynamo = nonlinear?Large-scale dynamo = nonlinear?

inertial

 range

forcing

 scale

Kazantsev 

 spectrum

peaked at

Small scale

 force-free Beltrami field

Pm=1

No kinematic stage of large-scale dynamo?

Large-scale field only during nonlinear stage!

Can we identify large-scale dynamo during kinematic stage?
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…… yes, with yes, with red/ red/blueblue  gogglesgoggles

Chandrasekhar-Kendall decomposition
Brandenburg, Dobler, & Subramanian (2002)

Brandenburg & Subramanian (2005)
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Nonlinear stage: consistent with  Nonlinear stage: consistent with  ……

SS

C
F  need

( )
22

2

ft

2SS

C

2

f2

1

t

/1

2

/
/

eqm

eqmK

BR

k

t
BkR

B

FBJ

+

+

=

B
ran

d
en

b
u

rg
 (2

0
0

5
, A

p
J)

( ) ( )
ijjiVC UUC ,,2

1
ij

SS

C S      , +== BBSF



7

Quenching of Quenching of tt????
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Calculate full Calculate full ijij and  and ijij tensors tensors
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Kinematic Kinematic  and  and tt

independent of independent of RmRm (2 (2……200)200)
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From linear to nonlinearFrom linear to nonlinear
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Use vector potential
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Nonlinear Nonlinear ijij and  and ijij tensors tensors
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RRmm dependence for  dependence for B~BB~Beqeq

(i)   is small  consistency

(ii)  1 and 2 tend to cancel

(iii) making  small

(iv)  2 small
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Cooperation with small-scale dynamoCooperation with small-scale dynamo

time averaging and regular restarting of bpq required 

At large Rm  and t develop divergent fluctuations,

but the running mean is well defined

turbulence
Roberts flow


