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Introduction to Xolotl (https://github.com/0ORNL-Fusion/xo0lotl)

Specificities

Xolotl, named after the Aztec god of death and lightning, predicts the evolution of gas in a solid by solving the cluster dynamics formulated Past collaborations with SUPER, SDAV institutes, and current collabo-
Advection-Diffusion-Reaction (ADR) equations with a volumetric source term, and is being used by both the NE (fission gas) and FES (Plasma rations with FASTMath and RAPIDS.
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Visualization of Xolotl data at each time step using EAVL in the past

e A network of clusters represents the material (interstitial and vacancy) and the gas atoms and clusters. was converted to using VTK-m.

e The solver (PETSc) is in charge of the time evolution of the concentrations. Parameter file to easily change simulation conditions.

Recent Optimizations Bubble Bursting

Description: under fusion conditions, a cluster of helium atoms is trapped in tungsten vacancies, grows close to the surface and ruptures by freeing
the helium atoms.

Large amounts of memory were needed during the PETSc solver setup
causing out-of-memory errors. We determined that the use of two large
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threads when running Xolotl:

Fission Gas Results Next Step: Coupling with MARMOT

800 - B RHSFunction
W RHSJacobian
700 W LoadNetwork Preliminary comparison to experimental results: good predicted agree- ‘ > Gas atom flux at GBs l
Bl Total . . .
- ment of bubble radius without adjustable parameters, although Xolotl Yool MARMOT
" slightly over-predicts the bubble size. « Models intragranular bubble » Models intergranular bubble
E o0 3 | | | | | behavior behavior
- * Includes vacancy and gas atom - Evolves grain structure
@ 400 N production and resolution » Computes gas atom release from
= £ 25 « Computes flux of gas atoms to grain edges
T’; 200 % grain boundaries
= x 2
200 g T— Grain boundary locations <
100 + 3 _ S : ..
= Improved predictions of fission gas release in nuclear fuel are anticipated
= . : . . . . . .
0- X ; 16 g by coupling Xolotl model of fission gas bubbles in grain interiors with
Processes : MARMOT model of grain boundary gas evolution.
3 05
Time required to run the three most expensive activities of a Xolotl simu- Experimental data (Baker, 1977)
ation run when trading off processes for threads. Timings shown for.lD et Acknowledgments
oroblem on 32 total threads in 1 OLCF Eos compute node. Threading Experimentally measured bubble radius (nm) . . .
e e e o _ | _ This work was supported by the U. S. Department of Energy, Office of Fusion Energy
gave best performance for program initialization, but a process- = Fission fragment induced bubble re-solution model soon to be imple- Sciences, Office of Nuclear Energy, and Office of Advanced Scientific Computing

only configuration gave best performance during time steps. mented. Research through the Scientific Discovery through Advanced Computing program.



