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Chimera

Magnetic transport:

e Bulk plasma advection

* Resistive diffusion

* Nernst

e Cross-gradient-Nernst

e Hall (+ collisional correction)
* Cross-gradient Hall

Thermal transport:

e Anisotropic thermal conduction

* Righi-Leduc

* Ettingshausen

* Anisotropic thermal transport with current (+ collisional correction)



Chimera

Magnetic transport:

e Bulk plasma advection

* Resistive diffusion

* Nernst

* Cross-gradient-Nernst =» Magnetic field twisting

s Hall-{+collisional-correction}
s Cross-gradientHal

Thermal transport:
e Anisotropic thermal conduction
* Righi-Leduc =2 Cooling
+Fttingshausen
™ i ¢l | " E lisional ion



Heat-flow

Righi-Leduc

gnan = —KAEX VT,

e |gn| = 0 atpoles

* [ga| maximum at waist

* Azimuthal asymmetry required for V - ga # 0




Righi-Leduc - Fill-tube




No Righi-Leduc

Small deflection
of tip
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gnan = —KI\EX VT,




Righi-Leduc

Small deflection
of tip
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Righi-Leduc — Multi-mode
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Summary: Righi-Leduc

o Effect:

* Deflection of perturbations =2 small
* Increased cooling =>» <6% yield reduction

e Why small?
* 3-D implosion needed for V-QA *+ 0 B

* Capsules mainly 3-D in stagnation q”H
* W,T, > 1 = g~ small




Cross-Gradient-Nernst
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Cross-Gradient-Nernst

Braginskii:

[68] p-VTe
— = VX =
dt -

e

e



Cross-Gradient-Nernst

B p-VT,
Braginskii: [—_] = VX =
ot - e
B
vy, = — —VT
YNL B‘E‘ e

Nernst



Cross-Gradient-Nernst

B-VT,

] = I X
VT, €

[aB
Braginskii: —
dt

BA Byy—BL -
vy, = — — VT Unpar = — bxVT
ZN e‘g‘ e UNA e‘Q‘ (_ e)
Nernst Cross-Gradient-Nernst

Davies, et. al, PoP 2015



Cross-Gradient-Nernst

63] p-VT,
— = VX =
ot o7 e

e

N

Uy, = —v. VT, Unp = — y/\(é X VT,)

Braginskii: [

Nernst Cross-Gradient-Nernst



Cross-Gradient-Nernst

qﬁl

vyp = — Ya(b X VT,)

V.= Nernst

Uy = Cross-gradient-Nernst

Cross-gradient-Nernst = Nernst at all times!
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Cross-Gradient-Nernst \.I_Ij

vy = — Yp(b X VT,)

va| = 0 at poles

VA maximum at waist

* Azimuthal asymmetry required for V' - va # 0
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Cross-Gradient-Nernst

vyp = — Ya(b X VT,)

vyphas 2 effects:

 V-vypr=> 3-D compression/rarefaction

0vyp/0z =» 2-D twisting
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Cross-Gradient-Nernst

Coefficient magnitudes:
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Cross-Gradient-Nernst

Epperlein and Haines 1986
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Coefficient magnitudes:
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Cross-Gradient-Nernst

Cross-gradient-Nernst summary:

Where is cross-gradient-Nernst large?

As large as Nernst

Modifies field even in 2-D

Ablation front
In-flight compressed fuel

Hot-spot

S

S

— V1 VTe

— VA (E X VT,)



Field-line Twisting

In-flight cross-gradient-Nernst in compressed fuel:

Increases
energy
containment!



Field-line Twisting

In-flight cross-gradient-Nernst in compressed fuel:

Increases
energy
containment!
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Effects?

* Increased hot-spot thermal containment
e Ablation front twisting, modifying thermal smoothing
* Magnetic tension = azimuthal velocities?

e Other ‘3-D’ extended-MHD phenomena become
important in 2-D, e.g. Righi-Leduc

* Fast ignition = Increased charged particle guiding?

* MaglLIF = important if variations along cylindrical axis
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