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Perspective

Fusion perspective:

Burning plasma physics issues:

"Collection of specific phenomena”
“Synthesis of specialized knowledges”

* Alpha-particle heating
Particle orbit, TAE, a-channeling...

+ Confinement improvement
L-H transition, symmetry, heating...

* Impurity exhaust
Global effect, 3-D effect, profiles...

* MHD stability

Force balance, flows, two-fluid...

Integrated moddelling

Optimization
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Academic perspective:

"Formation and sustainability of

structure in the middle of flows of
energy, momentum, and matter”

Macroscopic open system characterized by...
« Conserved quantities (constraints)
* Long-range collective interactions

* Entropy production & exhaust

>  Self-organized state
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Open macroscopic & “multi-element” systems

f initial state

“Thermal
death”

Academic perspective:

« Space plas _ . -
Meteorolog “Formation and sustainability of

«  Ocean circu structure in the middle of flows of
« Life form energy, momentum, and matter”

Ordered or
“small-entropy”
structures

Macroscopic open system characterized by...

« Conserved quantities (constraints)

* Long-range collective interactions

structure

Persists to be
sustained

* Entropy production & exhaust

Role? interplay? _
. — >  Self-organized state
Governing principle?

Max. entropy production?
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Open macroscopic & “multi-element” systems

f initial state

“Thermal
death”

Ordered or
“small-entropy”
structures

Loss of

L-H transition/
Collapse

structure

TAE bursts

Persists to be
sustained

Stably confined

¢ Confinement

Structu
and sustainability

Academic perspective:

Space plas i _ . -
Meteorolo “Formation and sustainability of

Ocean circ structure in the middle of flows of
Life form energy, momentum, and matter”

Macroscopic open system characterized by...

« Conserved quantities (constraints)
* Long-range collective interactions

* Entropy production & exhaust

Role? interplay? _
. — >  Self-organized state
Governing principle?

Max. entropy production?



Perspective v

Open macroscopic & “multi-element” systems

f initial state

“"Thermal
death”

Ordered or
“small-entropy”
structures

Loss of

L ¢ Confinement
L-H transitio

Collapse

structure

TAE bursts

Persists to be
sustained

Stably confined
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Academic perspective:

Space plasm _ . -
Meteorologic “Formation and sustainability of

Ocean circulz structure in the middle of flows of
Life form energy, momentum, and matter”

Advantages -

science

3-D magnetic field Macroscopic open system characterized by...
* Symmetry, J, .. T~ Conserved quantities (constraints)

Measurements * Long-range collective interactions

* Real+velocity space

- Fluctuations Entropy production & exhaust

Theory & simulation Role? interplay? R
techniques Governing principle?

Self-organized state

Max. entropy production?
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Fast-ion (EP) physics & measurements

Heating & current drive
Potential profile measurement

High-performance scenario
Multi-ion-species transport
MHD equilibrium & dynamics

Quasi-axisymmetry physics
Configuration optimization

Integrated simulation
Reactor system design

SFS

Structu re fo mation
ability

6 from experiment, 6 from theory & simulation, 1 from engineering

Advanced diagnostics for wave-
particle collective interactions

______________

s

Profile
formation

——— - ——————

Covering SF from

driving source to CFQS

global profiles Connecting symmetric
& asymmetric systems
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surface temperature

[A. Kleidon, Phil. Trans. R. Soc.
A (2010) 368, 181-196]
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