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Pedestal & ELM
s Key to Plasm

a Perform
ance

l
B

oth experim
ent and theory predict a strong dependence of core confinem

ent, and
therefore Q

 on the pedestal height (T
ped , p

ped )

l
Pedestal stability constrains pedestal height, and ELM

 characteristics strongly im
pact

divertor heat load constraints  (large Type I ELM
s m

ay not be tolerable in B
urning

Plasm
a C

andidates)

fi
Scaling of ELM

s and Pedestal w
ith aspect ratio key issue for low

-A
 Fusion D

evices
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l
ELM

s triggered by interm
ediate-n peeling-ballooning m

odes, ELM
 size related to depth of m

ost
unstable m

ode and to location in param
eter space

l
Pressure rises up on transport tim

e scale betw
een ELM

s, current rises to steady state value m
ore

slow
ly

l
These figures are schem

atic!  D
etailed diagnostic info and careful equilibrium

 reconstructions needed
for quantitative expt/theory com

parisons.   Finite-n m
odes feel non-local details, not just local

gradients, bootstrap current introduces separate density and tem
perature dependencies: m

uch m
ore

com
plicated than just a p’ (or alpha) constraint.
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Pedestal C
onstraints and M

ode Structures C
an be Predicted

l
 Series of JET-like equilibria w

ith   self-
consistent J

bs, high n 2nd access

l
Edge stability lim

its scanned w
ith

ELITE (6<n<30)
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C
ase Studies Possible w

ith high resolution diagnostics,
detailed equilibrium

 reconstruction

l
D

III-D
 shot analyzed using experim

ental reconstruction of equilibria

l
n=10 grow

th rate attains significant value just before ELM
 observed

n=10
t=2230



M
ode Structure C

om
parisons Possible w

ith sufficient diagnostic info

l
Pedestal extends from

  y
~.95-1, both observed depth and calculated m

ode
extend w

ell inside the pedestal

l
M

ore detailed com
parisons w

ith predicted m
ode structure possible divertor

probes (double null), m
agnetic n m

easurem
ents, SXR

? G
PI? O

ther?

O
bserved D

T
e /T

e  across ELM
s, t=2200-2400

y

D
T

e /T
e

C
alculated n=10 radial eigenm

ode structure, t=2230
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-Im
pact on bootstrap current, peeling stability and ballooning 2nd stability

-C
oupling of E

LM
s to core m

odes

-Im
pact of high q, local pitch of field lines

-Increased im
pact of non-ideal physics?

-P
edestal w

idth scaling?  Large orbit effects?

-P
edestal transport, pow

er to reach stability thresholds, pervasiveness of
E

LM
s

-E
nergy and density loss resulting from

 E
LM

s, S
O

L physics
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 is a 2D
 eig

en
valu

e
 co

d
e, b

ased
 o

n
 id

eal M
H

D
 (am

en
ab

le to
 exten

sio
n

s):

E
fficient new

 linear code, calculates M
H

D
 grow

th rates and m
ode structures

for 5<
~

n<
~

60

B
enchm

arked against G
A

T
O

 and M
IS

H
K

A
, em

ployed in pedestal stability
studies on D

III-D
, C

-M
od, JT

-60U
, JE

T
, A

sdex-U

A
llow

s scans of 2D
 equilibria over w

ide pedestal param
eter space

S
tudy coupled peeling/ballooning m

odes and quantitative constraints on
edge gradients and pedestal height

P
lan to add sheared rotation and diam

agnetic effects
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K
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 recently added

F
uture extensions to m
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 collisionless regim
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 n
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e, T

i, ro
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n
m
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en
ts in
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ed

estal

M
easu

rem
en

t o
f ed

g
e cu

rren
t is th

e h
o

ly g
rail.

B
o

o
tstrap

 m
o

d
els can
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e u
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.

A
ccu

rate, h
ig

h
 reso

lu
tio

n
 eq

u
ilib

riu
m
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n

stru
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n
 n
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ed

.

V
ery fast tim

e reso
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o
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e
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re.  H
ig

h
 sp

atial reso
lu

tio
n

 as w
ell fo

r
h

ig
h

er n
’s.

C
o

m
p

ariso
n

 exp
ts

 w
ith

 o
th

er to
kam

aks
 co

u
ld

 b
e

u
sefu

l fo
r u

n
d

erstan
d

in
g

 lo
w

 A
 effects.

E
xp

lo
re p

ed
estal variatio

n
: sh

ap
e, d

en
sity, q

C
o

n
tro

l &
 o

p
tim

ize p
ed

estal: th
eo

ry &
 exp

t

D
iag

n
o

stics / P
o

ssib
le E

xp
erim

en
ts


