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Gemini and NESM or NES

Gemini 3D Hydrodynamics Code:
1. Determines the forces generated from a high energy event.
2. Uses dynamic surface displacements and velocities.
3. Produces surface forces for coupling.
NESM Code:
1. Determines the velocity response of a solid under shock.
2. Uses dynamic surface forces.
3. Produces surface displacements and velocities for coupling.
NES Code:
1. Determines the frequency response of a solid under shock.
2. Uses dynamic surface forces.
3. Produces surface displacements and velocities for coupling.
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g Gemini/NESM/NES Coupling Capabilities

Gemini/NESM/NES Fully Coupled: Gemini forces passed to
NESM/NES, NESM/NES displacements and velocities passed to
Gemini.

Multiple Executables: Gemini is run as a separate executable
from NES/NESM.

File Based Communication: Uses Gemini file based
communication routines. Can be extended to MPI or sockets.

Triangular Shells: Added a triangular shell element for explicit
dynamics in NESM.
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We develop technologies to sustain, modernize, and protect our nuclear arsenal, prevent the spread of weapons of mass destruction, protect our national infrastructures, defend our nation against terrorism threats, provide new capabilities to our armed forces, and ensure the stability of our nation’s energy and water supplies. Our science, technology, and engineering program ensures that the nation will maintain national technological superiority and preparedness — keys to national defense, homeland security and our economic well-being.

We not only respond to national security needs as they develop, but try to “think in the future tense” about new types of threats that may develop soon or years down the road — and work to develop solutions before those threats become reality.
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- " Gemini/Sierra Mechanics Coupling Cont.

Subcycling of NES/NESM: When Gemini timestep exceeds
NES/NESM timestep. Prompted development of explicit solve
In NES.

Hex or Shell: Sierra can use hex or shell elements.

Interface Mesh if Needed: Possible to define a surface mesh for
Gemini and interpolate the forces to a NES/NESM mesh. Useful
during replay.

Parallel Gemini/Parallel NES/NESM: Gemini/NES/NESM each
run on multiple processors. Beta Testing
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Gemini/Sierra Mechanics Extensions

e Element Death: Extend Gemini/NESM to collect the element
death information for communication to Gemini.

« Explicit Solver For Salinas: Extend NES by implementing an
explicit solver.

. MPI and Sockets: Use MPI or socket based communication.

- NASGEN Translator: Needs additional work to be robust,
especially for NESM.

- MESM Work: Need to handle the translator robustly, especially
for beam and point mass.
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