Cacuci/ Fang

The nth-Order Comprehensive Adjoint Sensitivity Analysis
Methodology, Volume I

Overcoming the Curse of Dimensionality: Large-Scale Application

This text describes a comprehensive adjoint sensitivity analysis methodology (nth-
CASAM), developed by the author, which enablesthe efficient and exact computation of
arbitrarily high-order functional derivatives of model responses to model parameters in
large-scale systems. The nth-CASAM framework is set in linearly increasing Hilbert
spaces, each of state-function-dimensionality, as opposed to exponentially increasing
parameter-dimensional spaces, thereby overcoming the so-called “curse of
dimensionality” in sensitivity and uncertainty analysis. The nth-CASAM is applicable to
any model; the larger the number of model parameters, the more efficient the nth-CASAM
becomes for computing arbitrarily high-order response sensitivities. The book will be
helpful to those working in the fields of sensitivity analysis, uncertainty quantification,
model validation, optimization, data assimilation, model calibration, sensor fusion,
reduced-order modelling, inverse problems and predictive modelling. This Volume Two,
the second of three, presents the large-scale application of the nth-CASAM to perform a
representative fourth-order sensitivity analysis of the Polyethylene-Reflected Plutonium
benchmark described in the Nuclear Energy Agency (NEA) International Criticality Safety
Benchmark Evaluation Project (ICSBEP) Handbook. This benchmark is modeled
mathematically by the Boltzmann particle transport equation, involving 21,976
imprecisely-known parameters, the numerical solution of which requires representative
large-scale computations. The sensitivity analysis presented in this volume is the most
comprehensive ever performed in the field of reactor physics and the results presented
in this book prove, perhaps counter-intuitively, that many of the 4th-order sensitivities are
much larger than the corresponding 3rd-order ones, which are, in turn, much larger than
the 2nd-order ones, all of which are much larger than the 1st-order sensitivities.
Currently, the nth-CASAM is the only known methodology which enables such large-scale
computations of exactly obtained expressions of arbitrarily-high-order response
sensitivities.

This text describes a comprehensive adjoint sensitivity analysis methodology (nth-
CASAM), developed by the author, which enablesthe efficient and exact computation of
arbitrarily high-order functional derivatives of model responses to model parameters in
large-scale systems. The nth-CASAM framework is set in linearly increasing Hilbert
spaces, each of state-function-dimensionality, as opposed to exponentially increasing
parameter-dimensional spaces, thereby overcoming the so-called ¢ curse of
dimensionality, in sensitivity and uncertainty analysis. The nth-CASAM is applicable to
any model; the larger the number of model parameters, the more efficient the nth-CASAM
becomes for computing arbitrarily high-order response sensitivities. The book will be
helpful to those working in the fields of sensitivity analysis, uncertainty quantification,
model validation, optimization, data assimilation, model calibration, sensor fusion,
reduced-order modelling, inverse problems and predictive modelling.This Volume Two,
the second of three, presents the large-scale application of the nth-CASAM to perform a
representative fourth-order sensitivity analysis of the Polyethylene-Reflected Plutonium
benchmark described in the Nuclear Energy Agency (NEA) International Criticality Safety
Benchmark Evaluation Project (ICSBEP) Handbook. This benchmark is modeled
mathematically by the Boltzmann particle transport equation, involving 21,976
imprecisely-known parameters, the numerical solution of which requires representative
large-scale computations. The sensitivity analysis presented in this volume is the most
comprehensive ever performed in the field of reactor physics and the results presented
in this book prove, perhaps counter-intuitively, that many of the 4th-order sensitivities are
much larger than the corresponding 3rd-order ones, which are, in turn, much larger than
the 2nd-order ones, all of which are much larger than the 1st-order sensitivities.
Currently, the nth-CASAM is the only known methodology which enables such large-scale

PPN Y A S S T B A U T T Y R -

Dan Gabriel Cacuci
Ruixian Fang

The nth-Order
Comprehensive

Adjoint Sensitivity
Analysis Methodology,
Volume I

Overcoming the Curse
of Dimensionality: Large-Scale
Application

'@ Springer

171,19 €
159,99 € (zzgl. MwSt.)

Lieferfrist: bis zu 10 Tage

Artikelnummer: 9783031196348
Medium: Buch

ISBN: 978-3-031-19634-8
Verlag: Springer
Erscheinungstermin: 27.04.2023
Sprache(n): Englisch

Auflage: 2023

Produktform: Gebunden
Gewicht: 887 g

Seiten: 463

Format (B x H): 160 x 241 mm

:e5% fachmedien.de

©9®®°® WISSEN. EINFACH. FINDEN.

Kundenservice Verlag Dr. Otto Schmidt KG

Neumannstraf3e 10, 40235 Duisseldorf | kundenservice@otto-schmidt.de | 0221-93738-997 (Inland)



mailto:kundenservice@otto-schmidt.de

