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Variationally-consistent Hamiltonian reduced order model
(D) provides significantly improved approximation of
dynamics of an elastic bracket (A) compared to traditional ::
Galerkin ROM (B) and inconsistent Hamiltonian ROM (C).

mean and log-mean basal friction field, and first mode of log-
normal distribution. Uncertainty in basal friction forwarded
propagated to ice mass loss with 100X speedup using MLBLUE.
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Nonlinear Structure
Predictive digital twin (bottom) of block copolymers for directed self- [ Preserving
assembly of unconventional non-equilibrium 3D nano-structures (top). %45, - R OMS

{i Experimental design of ocean observing system
'] based on sensitivity of Qol to mooring locations.

t=172ms, v =2 /s, Q = 200 W, tb = 2.5¢-05 m,

Structure Exploiting
Neural Surrogates

Digital twins for additive manufacturing. TL: Power bed laser fusion
for metal alloys. BL: High resolution phase field simulation of

: solidification. TR: Nonlinear heat transfer for solidification. BR: Graph =} Bayesian calibration of block copolymer models for

neural network microstructure w/comparison to ground truth PDEs. digital twins of guided self-assembly of nanostructures.

(top) from observations of pressure field uncertainty with derivative informed neural riis
(middle) induced by seafloor motion (bottom).  operators (DINOs). DINOs provide 100X speedups. [l
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