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Examples where a and n, at work?

Helical turbulence (B,) Helical shear flow turb.
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Kapyla et al (2008)




Dynamo In kinematic stage —
no large-scale field?

Fully helical turbulence, periodic box, resistive time scale!



M(k) & E(k)

Large-scale dynamo = nonlinear?
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Large-scale field only during nonlinear stage!
Can we identify large-scale dynamo during kinematic stage?
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... yes, with red/blue goggles

non-helical helical
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Chandrasekhar-Kendall decomposition
Brandenburg, Dobler, & Subramanian (2002)
Brandenburg & Subramanian (2005)



Nonlinear stage: consistent with
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Quenching of n,??

oy + Ry [@tj-ﬁ—;kﬁv-fgs) B2 - aa/ﬂ Yousef et al.
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Calculate full o;; and n; tensors

Response to arbitrary mean fields

ab Pq

ot

Calculate
E P =uxbh™

coskz sinkz
BY=| 0 |, B®=| 0 | ..
0 0

oM coskz sinkz
Ny13K - (—sin kz coskz

=V x @xbpq +UxB™ +uxb™ —UXbpq)-nVprq

c g _ R Pa R P
€, —O‘iij +77ijkBj,k

Example:
g = a,, coskz -n,ksinkz

£ = ay, sinkz +m,,,k coskz
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Kinematic o and m,
iIndependent of Rm (2...200)
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Sur et al. (2008, MNRAS)
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From linear to nonlinear

oU
dlnp
=-U-Vinp-V U,
ot P v
0A
“~ —UxB-unl.
py X wonJ
dal?  — . =D - »
o =Uxb" +uxB" +uxb" —ux bri— puynj,

Mean and fluctuating Use vector potential

U enter separately B=VxA
U=U+uU P =V x g™
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Nonlinear o; and n; tensors
a; = aléij + azéi I§j
i =1715ij +772I§il_3>j

Consider steady state to avoid do/dt terms

A=ak -0+, K

ExpeCt: = (al T, )<1 - (77 N+, )<12
=0

A=0 (within error bars) - consistency check!
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R, dependence for B~B,,

1.00f E
(i) A issmall = consistency
(i) o, and o, tend to cancel
0.10f 1 (ii)making o small
(iv) m, small
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Cooperation with small-scale dynamo

At large Rm a and v, develop divergent fluctuations,
but the running mean is well defined
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time averaging and regular restarting of bPd required
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