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Attila/Attila4MC

New Attila4MC Workflow for Complex CAD

 Increasingly, our users are receiving extremely complicated CAD assemblies with short 

analysis turnaround constraints.

 Thousands of CAD parts, many small tolerance interferences.

 Analysis results needed asap to support design.

 Limited time for CAD cleanup or simplification:

 CAD cleanup is a poor use of assessor time and expertise, and can require days or weeks of user time

 User time is much better spent analyzing results and improving radiation protection designs.

 We have developed 3 new capabilities to enable a streamlined MCNP workflow from 

extremely complex CAD models

 The New Attila4MC Mesh Generator (v10.3)

 Cottonwood - CADIS/FW-CADIS Variance Reduction on Discontiguous Meshes (Early Summer Release)

 Cottonwood available now in beta – Contact support@silverfirsoftware.com to request a license

 FMESH to Tecplot – Solution Visualization for Complex Background Regions (v10.3)

mailto:support@silverfirsoftware.com


Attila/Attila4MC

The New Attila4MC Mesh Generator GUI



Attila/Attila4MC

The New Attila4MC Mesh Generator

Developed to minimize the time and effort required to take complex CAD models and 

generate a mesh for Monte Carlo calculations:

 Requires much less CAD cleanup and simplification

 Robust – will not terminate when a part fails to mesh

 Failed parts can be re-meshed then joined in with rest of the model

 Options to mesh only selected parts, rather than an entire assembly

 Optional filtering of small parts

 Tolerant of CAD interferences

 Automatically outputs mesh vs CAD Surface/Volume analytics

 Modular for rapid design iterations

 Global and part level controls, includes curvature refinement at the part level

 Automatically identifies and fixes problematic part interferences for MCNP when two 
meshed bodies in the same MCNP pseudo-cell touch or overlap

Development partially funded through a Phase I DOE SBIR



Attila/Attila4MC

Example - The New Attila4MC Mesh Generator
 CAD assembly provided by Elena Donegani at the European Spallation Source

 R. Garoby et al., 2018 Phys. Scr. 93 014001

 https://iopscience.iop.org/article/10.1088/1402-4896/aa9bff

 400MB Parasolid model, 6,822 parts. No CAD cleanup or simplification performed

https://iopscience.iop.org/article/10.1088/1402-4896/aa9bff


Attila/Attila4MC

Example - The New Attila4MC Mesh Generator
 Mesh Generation Time: 1 hour 39 minutes on a 6 core laptop (no CAD cleanup performed)

 15 failed parts out of 6,822 – Users can decide if failed parts should be remeshed or can be ignored

 Computational Mesh: ~7 million elements.



Attila/Attila4MC

FMESH Processor for Visualizing Background Regions

 Provides Solution Visualization in Background Regions with no Tetrahedral Mesh

 Ideal for detailed models where not possible to mesh background region(s)

 FMESH Tally option in Custom Reports Tab

 FMESH results automatically converted to Tecplot, along with computational mesh

 See Training Video on 10.3 Training Page of www.attilasupport.com

FMESH Solution Visualized Alongside 

Computational Model

Computational Mesh

(Air Regions Not Meshed)



Attila/Attila4MC

Fornax – Activation Solver for Attila and MCNP

 GUI driven activation and shutdown dose rate calculation (SDDR) workflow for both Attila and MCNP

 Although Fornax previously existed for Attila, the workflow has been significantly simplified and 

streamlined, and support of MCNP is new. 

 GUI driven activation solver that tracks the population of isotopes created through neutron activation 

and decay

 Uses the well-known Rigorous 2-Step (R2S) process for shutdown dose rate calculations (SDDR)

 See Training Videos on 10.3 Training Page of www.attilasupport.com

Neutron Flux Gamma Activation Dose



Attila/Attila4MC

Fornax – Activation Solver for Attila and MCNP

 Streamlined calculation process for both Attila and MCNP

 Can be performed entirely through the GUI (command line also available)

 Step 1: Run neutron flux calculation in either deterministic Attila or MCNP

 Step 2: Define activation parameters and run Fornax

 Regions to activate

 Time steps (options to save gamma activation sources after each time step)
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Fornax – Activation Solver for Attila and MCNP



Attila/Attila4MC

Fornax - FNG Activation Benchmark

 Benchmark to validate accuracy of dose-rate calculations after shut-down in representative ITER 

shielding conditions (ITER Task T-426)

 https://www.oecd-nea.org/science/wprs/shielding/sinbad/fng_dose/fngdos-a.htm

Experimental Setup Shutdown Dose Rate Results
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https://www.oecd-nea.org/science/wprs/shielding/sinbad/fng_dose/fngdos-a.htm


Attila/Attila4MC

Fornax - FNG Activation Benchmark

 Neutron flux and activation calculations performed using SFSW-FENDL31d-FG cross sections and 

SFW-Fornax-r1 dataset

 ~220k tetrahedral elements

 Neutron calculation performed with 175 neutron groups (no collapse)

 Activation calculation time ~13 minutes

CAD Model Attila Tetrahedral Mesh



Attila/Attila4MC

Fornax - FNG Activation Benchmark

 Reaction Rate Comparisons and Solution Plots

Attila Neutron Flux Activation Gamma Dose RateCo-60 Isotope Density After 60 Days 

Cooling

Ni58-(n,p)Co-58

Foil E MCNP-Fispact Attila A/E A/M E/M

1 2.15E-05 2.20E-05 1.94E-05 9.00E-01 8.81E-01 9.79E-01

2 5.19E-06 5.51E-06 5.10E-06 9.83E-01 9.26E-01 9.42E-01

3 4.13E-06 4.56E-06 4.10E-06 9.94E-01 9.00E-01 9.06E-01

4 8.48E-06 9.30E-06 8.42E-06 9.93E-01 9.06E-01 9.12E-01

5 7.86E-06 8.31E-06 7.59E-06 9.65E-01 9.13E-01 9.46E-01

6 5.15E-06 5.35E-06 4.73E-06 9.18E-01 8.84E-01 9.64E-01

Ni58-(n,2n)

Foil E MCNP-Fispact Attila A/E A/M E/M

1 2.84E-06 2.60E-06 2.19E-06 7.70E-01 8.42E-01 1.09E+00

2 3.94E-07 3.95E-07 3.54E-07 9.00E-01 8.98E-01 9.98E-01

3 2.07E-07 1.91E-07 1.99E-07 9.61E-01 1.04E+00 1.08E+00

4 4.92E-07 4.99E-07 4.87E-07 9.89E-01 9.75E-01 9.86E-01

5 4.71E-07 4.28E-07 4.13E-07 8.77E-01 9.65E-01 1.10E+00

6 3.64E-07 3.27E-07 3.08E-07 8.46E-01 9.41E-01 1.11E+00



Attila/Attila4MC

Fornax – Generic Tokamak Case Study
 Reaction Rate Comparisons and Solution Plots

 ~1.2 million tetrahedral mesh elements

 2.0E+20 n/s over 1 day, and cooling time of 30 days after final “shot”

 Activation calculation time 20 minutes

 Gamma shut down dose rate (SDDR) calculation performed with 42 gamma groups

 Activity inventory report produced for concrete walls.

Attila Neutron Flux Gamma Shutdown Dose Rate



Attila/Attila4MC

Combining Solution Fields from Different MCNP Runs

 Version 10.3 includes two new command line utilities, located in the Attila-10.3.0/mcnp_toolkit/bin 

directory:

 eeout_processor – converts MCNP eeout files to Tecplot

 fmesh_processor – converts MCNP FMESH tallies to Tecplot, along with a selected mesh file

 Both utilities can be used to combine results from separate calculations 

 For example, visualizing total dose from separate primary neutron + secondary gamma calculations

 See Training Video on 10.3 Training Page of www.attilasupport.com

Gamma Dose Neutron Dose Total Dose

+



Attila/Attila4MC

MCNP KCODE Support

 GUI support for MCNP KCODE calculations with SDEF, KSRC, or SRCTP source options

 Compliments the Mesh vs CAD volume and surface area comparisons output by the new 

Attila4MC Mesh Generator

 KCODE panel automatically appears when user selects K-Eigenvalue as the Calculation Type

 See Training Video on 10.3 Training Page of www.attilasupport.com



Attila/Attila4MC

MCNP Weight Window (WWINP) Processor

 Provides intuitive Tecplot based visualization of weight windows (WWs) from Cottonwood, 

Attila4MC, or any other code

 Converts both the ww grid and tetrahedral mesh, allowing the WWs to be visualized alongside the 

computational model

 See Training Video on 10.3 Training Page of www.attilasupport.com

Computational Model Cottonwood AMR Mesh Weight Window Solution Visualized 

Alongside Computational Model



Attila/Attila4MC

MCNP Pseudo-Cell Based Weight Windows

 Using the Attila4MC variance reduction solver, users can now choose to output weights 

to pseudo cells rather than the weight window grid.

 This can be advantageous for cases where model subdivision is required for other 

reasons, such as activation calculations. 



Attila/Attila4MC

Domo – Biased Quadrature Sets

 Domo is a new biased quadrature set generator 

 Will be included with Version 11, but a library of commonly used biased quadrature sets has 

been created with 10.3 

 Available in the Downloads page of www.attilasupport.com

 Python script (show.py) to visualize biased sets also included

 Formats supporting both the Attila solver and the Cottonwood Variance Reduction 

Module

 Development funded by Commonwealth Fusion Systems

 Clustering of angles (biasing) allowed along user defined vectors

 Ideal for capturing narrow streaming passages which are typically challenging for discrete 

ordinates methods

 Fill resolution (regions outside of biased poles) independently specified 

http://www.attilasupport.com/
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Domo – Biased Quadrature Sets

 show.py utility to visualize generated quadrature sets including ordinate weights

 Included as part of domo quadrature set library



Attila/Attila4MC

Domo – Biased Quadrature Sets

 Example Case – 0.5cm diameter duct through 255 cm thick concrete wall

 Monoenergetic neutron source spectrum downstream of fusion tokamak (14.1 MeV source)

 Attila solution obtained using biased quadrature set 

 Attila dose at exit point: 1.09e-13, MCNP dose at exit point: 1.08e-13 (rel error 1%)

Attila Neutron Dose Field
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Domo – Biased Quadrature Sets

 Example Case - 5cm diameter duct labyrinth through 260 cm thick concrete wall

 Poly-energetic neutron source spectrum downstream of fusion tokamak (14MeV source)

 Attila solution obtained using biased quadrature set 

 Attila dose at exit point: 8.12e-19, MCNP dose at exit point: 8.62e-19 (rel error 5%)

Attila Neutron Dose Field



Attila/Attila4MC

Other Features

 Severian (DMP Upgrade) updated with Reprise license manager

 Severian updated to read Attila Version 10.3 generated input decks

 Severian updated to read latest Tecplot format

 Updated contiguous mesh generation libraries for improved robustness

 Proper transfer of CAD part names from Parasolid versions written by 2024 SpaceClaim and 

SolidWorks Releases (v10.3)

 User controllable convergence criteria for quick deterministic design iterations

 Updated rtt_mesh_editor capability for mesh bumping

 Multiple bug fixes (See Release Notes)



Attila/Attila4MC

Support Site – Updated 10.3 Training Tutorials
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