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M
otivation

•
H

ypothesis 1: A
nom

alous cross-field convection
dom

inates in SO
L

 transport. T
he background

plasm
a ions and high charged im

purity ions are
convected tow

ard the w
all, w

hile the low
est

charged im
purity states are convected tow

ard the
core plasm

a
•

H
ypothesis 2: Im

purities from
 w

all can cause
significant contam

ination of core plasm
a if SO

L
im

purity transport is fast and non-diffusive
•

H
ypothesis 3: D

ivertors can be a net sink for
im

purities



2D
 m

odel for cross-field transport

_
_ (ψψ ψψ

,_)= –D
_ (ψψ ψψ

,_) ∂n/∂r  +
  n V

_ conv
 (ψψ ψψ

,_)

R
esults m

ay be very uncertain, if there is
no idea about the nature of cross-field
transport.

T
he edge physics code adjusts

 D
_ (ψψ ψψ

,_) , _
_ (ψψ ψψ

,_) , V
_ conv (ψψ ψψ

,_) profiles
to m

atch a set of experim
ental data.

C
ross-field plasm

a flux:

B
ut if any fram

ew
ork is know

n, the code
can even provide autom

atic best fit to
experim

ental data



M
odel for anom

alous convection of im
purity ions

V
conv(ψψ ψψ

n ,θθ θθ, z) = V
B

Pconv(ψψ ψψ
n ,θθ θθ)  ΦΦ ΦΦ

z (z)



D
irection of im

purity ion
anom

alous convection has strong
im

pact on D
III-D

 edge plasm
a

T
he w

eaker the carbon atom
penetration through SO

L
, the

stronger should be the inw
ard

im
purity ion convection of low

est
charge states to m

atch core
im

purity level

T
he m

ore ion charge states are
re-directed inw

ard, the closer the
divertor to detachm

ent.
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N
ST

X
 experim

ental data can be m
odelled using

the sam
e cross-field transport m

odel

N
ST

X
 109033



C
-M

od
 experim

ental data can be
m

odelled using the sam
e cross-field

transport m
odel



C
ham

ber w
all is im

portant source of
im

purities causing significant core
plasm

a contam
ination

C
oncentration of

im
purities alm

ost
linearly increases w

ith
sputtering yield at w

all.

Im
purities from

 w
all

can cause significant
contam

ination of core
plasm

a if SO
L

 im
purity

transport is fast and
non-diffusive
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Im
portant param

eters to be m
easured

for intrinsic im
purities transport study

and com
parison w

ith U
E

D
G

E

•
T

em
poral evolution of radial profiles of carbon

ions (C
+6 and C

+2) in the core and SO
L

•
 Poloidal asym

m
etry of C

+2 em
ission

•
 Im

purity gas pressure

•
M

ethane puff at m
id-plane to study the strength of

recycling source on w
all



E
xtrinsic im

purity gas puff in L
-m

ode
plasm

a

•
Puff different im

purity gases (recycling and non-recycling)
into the divertor. C

ontent of im
purities in puffing gas can

be variable.

•
Study divertor im

purity shielding by com
paring the rate of

increase of im
purity em

ission in the divertor and core
regions

•
Puff im

purities at m
id-plane, ideas are certain.

•
Study radial profiles and poloidal asym

m
etries of im

purity
ions as w

ell as im
purity gas pressures at different

locations.


