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plasmas in DIII-D
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Materials are injected in powder form to control plasma- Lithium, boron, and boron nitride powders were injected into
material interactions and pedestal at DIlI-D and other devices the small angle slot (SAS) divertor in DIlII-D H-mode
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Boron is an effective radiator in colder far scrape-off layer, Boron nitride powder detaches the divertor and reduces ELM
while lithium radiates close to separatrix fluxes to the divertor targets
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New experiments in closed tungsten divertor (SAS-VW) Powders also reduce recycling and intrinsic impurities,

demonstrate suppression of W source and detachment

allowing access to lower collisionality plasmas
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The Dust Injection Simulator was coupled to EMC3-EIRENE to Modeling shows more substantial dilution by boron compared

enable full-torus freatment of powder & impurity transport to lithium, boron nitride powders similar to the experiment

IPD N - Li & B densities and average Z__
: /"« EMC3: 3D edge transport Monte Carlo code I

o
oo
o
oo

log10(X n .2) (em™3) log10(X n;2) (cm™)

’ ’ ‘ i 2 3
- Braginski plasma-fluid model for D, T, H ) e s " L '
- Trace impurity fluid model : "2 " Le
g § 112
0.2 .
- EIRENE: kinetic neutral transport code ge: 180 urig ™ ..
\_ ' 4 B S TR TR T
AN Rm] 11
. 10.5
o \\/7 — N Measured effective charge
* Dust Injection Simulator (DIS): 3 . . . . . 10 . |E
Zeﬁc 1.2 1.6 2
= R R [m]
Rf ZI:drag,nZ ¥ Fdrag,nO L FE * I:grav = I:centr. 23 Boron 35mgls - ! "
% y Next steps:
2 Lithium 3.3 mg/s - . . . .
e e Compare effects in different configurations
F. Effenberg et al 2Q21 Nucl. Mat. and Energy 26 100900 1'52 2:5 3 3:5 4 4:5 (USN' LSN' DN) ]
£ Nospol of ol PO 28, 073704 200 e e Effects on profiles & pedestal

Acknowledgements: This work was supported by the United States Department of Energy (DoE) under Grants No. DE-AC02-09CH11466, DE-FC02-04ER54698, DE-FG02-07ER54917, DE-AC52-07NA27344, and DE-AC05-000R22725. This report was prepared as
an account of work sponsored by an agency of the United States Government. Neither the United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or

service by tfrade name, frademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency thereof.

H-Mode workshop, Princeton, NJ, September 20-23, 2022




