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M
otivation

O
   C

haracterize param
etric dependence of

anom
alous plasm

a convective velocity V
convec  and

and diffusivity D
⊥⊥ ⊥⊥  in the SO

L
 for L

 and H
 m

odes on
N

ST
X

.

O
   D

etailed cross-m
achine (D

III-D
, C

-M
od, N

ST
X

,
A

SD
E

X
, M

A
ST

, C
D

X
U

) com
parison

O
   C

om
pare w

ith analytical theory

O
   D

evelop a scaling for V
convec  and D

⊥⊥ ⊥⊥
 in the SO

L

O
   E

xtrapolation to larger tokam
aks (JE

T
, IT

E
R

)



F
ar-SO

L
 V

conv dependencies deduced from
 cross-

m
achine com

parison based on U
E

D
G

E
 sim

ulation

V
conv  ~ (<ne>) α

n , α
n ≈1-2

T
his dependence supports the view

 that fast radial convection
m

ay be a cause for density lim
it.

V
conv  ~ T

i α
t , α

b ≈1-2
U

sually, T
i >T

e in SO
L

 of tokam
aks.T

he T
i profile should be

properly m
easured.

V
conv  ~ 1/B

α
b , α

b ≈1-2
T

his dependence features the E
xB

 origin of cross-field transport

H
ow

ever, the  “global” param
eters enter

 a scaling in com
bination. T

his should be studied.



E
xperim

ent

A
 series of w

ell diagnosed discharges is required in L
 and

H
 m

odes w
ith varying B

, q, A
, and edge plasm

a
param

eters in a variety of fueling gases: H
, D

, and H
e.

A
pproach

Scalings for anom
alous V

convec  and D
⊥⊥ ⊥⊥  w

ill be
derived from

 m
atching the N

ST
X

 interm
ittency and

recycling data w
ith U

E
D

G
E

 and turbulence codes.



Im
portant features of N

ST
X

 edge plasm
a are

w
ell reproduced w

ith U
E

D
G

E
 using D

, χχ χχ, and
V

conv w
hich vary radially

1)
Intense gas puff at inner m

id-
plane provides deep core
plasm

a fueling at the rate
higher than N

B
I fueling rate

2)  Strong in/out asym
m

etry in
radial plasm

a profiles and in
plasm

a particle/heat flow
s

3)  Far-SO
L

 shoulders and large
m

id-plane pressure indicative
of m

ain cham
ber recycling



In low
-B

  N
ST

X
, both diffusive and

convective transports are strong.

T
he follow

ing transport param
eters are inferred from

 m
atching

experim
ental data w

ith U
E

D
G

E
 code:    D

=1-4 m
2/s

χ=10-12 m
2/s    V

conv(separatrix)=40 m
/s   V

conv(w
all)=140 m

/s


