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Start-up configuration: closed magnetic flux surfaces, no
magnetic islands in the boundary
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Start-up configuration: closed magnetic flux surfaces, no
magnetic islands in the boundary
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Start-up configuration: closed magnetic flux surfaces, no
magnetic islands in the boundary
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Limiters induce a 3-D helical scrape-off layer (SOL) of
helical magnetic flux tubes of 3 different lengths L_
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Limiters induce a 3-D helical scrape-off layer (SOL) of
helical magnetic flux tubes of 3 different lengths L_

L  profiles show poloidal 3 types of magnetic
modulation flux tubes:
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Limiters induce a 3-D helical scrape-off layer (SOL) of
helical magnetic flux tubes of 3 different lengths L_

L  profiles show poloidal 3 types of magnetic
modulation flux tubes:
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Limiters induce a 3-D helical scrape-off layer (SOL) of
helical magnetic flux tubes of 3 different lengths L_

L _ profiles show poloidal 3 types of magnetic Uneven L _ distribution

modulation flux tubes: on limiter surface
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Limiters induce a 3-D helical scrape-off layer (SOL) of
helical magnetic flux tubes of 3 different lengths L_

modulation

L  profiles show poloidal

Limiter
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Increase of rotational transform changes SOL magnetic

topology and magnetic footprint
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Increase of rotational transform changes SOL magnetic
topology and magnetic footprint
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Increase of rotational transform changes SOL magnetic
topology and magnetic footprint
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Increase of rotational transform changes SOL magnetic

topology and magnetic footprint
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Increase of rotational transform changes SOL magnetic
topology and magnetic footprint
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Change of rotational transform: limiter heat load patterns
strongly correlated to distribution of L _
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Change of rotational transform: limiter heat load patterns
strongly correlated to distribution of L _
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Change of rotational transform: limiter heat load patterns
strongly correlated to distribution of L _
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Change of rotational transform: limiter heat load patterns
strongly correlated to distribution of L _
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Change of rotational transform: limiter heat load patterns
strongly correlated to distribution of L _
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Change of rotational transform: limiter heat load patterns
strongly correlated to distribution of L _
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Change of rotational transform: limiter heat load patterns
strongly correlated to distribution of L_
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Heat fluxes feature different level and decay in near and far
SOL and in long and short L _
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Heat fluxes feature different level and decay in near and far
SOL and in long and short L _
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Near and far SOL identified in heat flux profile with
dependence of heat flux on L _
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Near and far SOL identified in heat flux profile with
dependence of heat flux on L _
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Near and far SOL identified in heat flux profile with
dependence of heat flux on L _
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Near and far SOL identified in heat flux profile with
dependence of heat flux on L _
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Near and far SOL identified in heat flux profile with
dependence of heat flux on L _
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Near and far SOL identified in heat flux profile with

dependence of heat flux on L _
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Near and far SOL identified in heat flux profile with
dependence of heat flux on L _
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Near SOL power width and peak power follow mostly
simple SOL scaling ~ D **°
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Near SOL power width and peak power follow mostly

simple SOL scaling ~ D
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Near SOL power width and peak power follow mostly

simple SOL scaling ~ D

+0.5
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Feasibility of heat flux mitigation by radiative edge cooling
predicted by 3-D modeling
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Feasibility of heat flux mitigation by radiative edge cooling
predicted by 3-D modeling
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Feasibility of heat flux mitigation by radiative edge cooling
predicted by 3-D modeling
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Feasibility of heat flux mitigation by radiative edge cooling
predicted by 3-D modeling

N injection
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Feasibility of heat flux mitigation by radiative edge cooling
predicted by 3-D modeling
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Exploration of heat flux mitigation by impurity seeding for
Island divertor phase is ongoing
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Exploration of heat flux mitigation by impurity seeding for
Island divertor phase is ongoing

Connection Lengths

UL T T 1 1] 1000 7
100 - T
800 -
50 — LC Increase by
—_ * — 600} -
£ ; E - a factor ~10
| M- O_ O
N [ — 400
Bl 200
—100: cl e b b e e e |_ 0
500 520 540 560 580 600 620
R [cm]

()

st

A W iow oy
:




Exploration of heat flux mitigation by impurity seeding for

Island divertor phase is ongoing
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Exploration of heat flux mitigation by impurity seeding for

Island divertor phase is ongoing

Connection Lengths Total N radiation
T e e o et e e e e e 1000 D (mmoamemon e e e
100 - . 100
800 | !
50 - - o 50"
i I 1— 600 F =
£ [ 1 E £
O i N (O]
e O_ os| 0 e O_
N 3 - 400 N i
- n . =2-10"m*
. P _=10MW
~50 - . -50 P g
200 - D =1.0m’s*
E I xle,i=3Dl
_100-.|l||.I.||l‘.|I.||I|..l|||I 0 _100_|||..|I\.|I.|.I‘||I\||I‘I
500 520 540 560 580 600 620 500 520 540 560 580 600 620

()

'
QL WISCONSIN
& r)

R [em]

R [em]

Radiating islands

P_rad [W cm»-3]

& s
» (o))

o
)

o
o




Initial modeling shows accumulation of N injected inside of
Island divertor domain

Total N radiation
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High performance operation: how will beta effects affect
heat transport and edge cooling? HINT2 - EMC3-EIRENE
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High performance operation: how will beta effects affect
heat transport and edge cooling? HINT2 - EMC3-EIRENE
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Conclusion

- Limiter heat fluxes correlated to L , confirmed by IR

— Heat flux characteristics: near and far SOL regime
- 1 transport: o and Aq" scale for different L _ almost

simple SOL like in near SOL
- Comparison with experimental results is ongoing
— Radiative edge cooling tested during limiter phase,
preparation for Island divertor is in progress
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Island divertor configuration
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Issue for heat flux analysis: target heat loads strongly
modified by target geometry function
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3-D modeling now used to interpret heat fluxes inferred
from IR thermography for different iota configurations
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3-D modeling now used to interpret heat fluxes inferred
from IR thermography for different iota configurations

—_— Aq” ~ 1.0-1.4cm

Local measurement!
(- error fields,

0 2 4 6 8 transient behavior,
Impurity mix ....)




How are upstream positions defined?
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Stagnation points

WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

100
50
E
loRye
~N
-50

-100

Mach number

z_mach

520 540 560

R [em]

580 600 620 640 660

0.4

0.2

0.0

-0.2

-0.4

Z [em]

50

-50

Mach number

550
R [em]

z_mach




Plasma pressure is modulated in correlation to L_ and
drives counter streaming flows
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Initial modeling shows accumulation of N injected inside of
Island divertor domain

Impurity seeding -
radiating islands

Cooling and detachment
based on intrinsic carbon?
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Strong linear dependence of heat flux level on P

ECRH
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The edge transport model

Particle balance
V- {H,‘MHEH — DLLL . Vﬂ,} = Sp. (Al)
Parallel momentum balance

V- € [m,'l’lthHz —ne - VHH} -V -L_ 'DJ_ V(m,-n!-u”)
=—¢|-Vp+Su. (A2)

Energy balance (electrons and ions)
5
V¢ 2 Nl — K€ - VT,

5
-V IJ_ ) {X("nf VTE' + 2T(!DLVH1} = _k(Te - Tr) + Se(’w

(A3)
5
V- EH {2 ,‘nf”H — K; e" - VT,}
5 Equations taken from: H. Frerichs et al.,
-V-I - {x,n; VT + 2T,-Dan,} = +k(T, — T;) + Sei- Physics of Plasmas 22, 072508 (2015)

(A4)
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