
CONTENTS

Contributorsto Volume 155 v

Prefaceto theSeries vii

ModelingViralCapsidAssembly 1

By MichaelF.Hagan

Chargesat AqueousInterfaces:DevelopmentofComputational
Approachesin DirectContactwithExperiment 69

By RobertVacha,Frank Uhlig,and PavelJungwirth

SolutePrecipitateNucleation:A ReviewofTheory
and SimulationAdvances 97

By VishalAgarwalandBaronPeters

Water intheLiquidState:A ComputationalViewpoint 161

By ToshikoIchiye

ConstructionofEnergyFunctionsforLatticeHeteropolymer
Models:EfficientEncodingsforConstraintSatisfaction
Programmingand Quantum Annealing 201

By Ryan Babbush,AlejandroPerdomo-Ortiz,BryanO 'Gorman,
WilliamMacready,and AlanAspuru-Guzik

AuthorIndex 245

SubjectIndex 271



I.Introduction

A. VirusAnatomies

B. VirusAssembly

1. Experiments That CharacterizeCapsid Assembly

2. Motivationforand Scope ofModeling

II.Thermodynamics of Capsid Assembly

A. DrivingForces

B. Law ofMass Action

1. EstimatingBinding Energiesfrom Experiments

III.Modeling Self-AssemblyDynamics and KineticsofEmpty Capsids

A. TimescalesforCapsid Assembly

1. ScalingEstimatesforAssembly Timescales

2. Lag Times

3. The Slow Approach toEquilibrium

B. Rate EquationModels forCapsid Assembly

C. Particle-BasedSimulationsofCapsid Assembly Dynamics

D. Conclusionsfrom Assembly Dynamics Models

E. DifferencesAmong Models

F. Higher T Numbers

1. StructuralStabilityof DifferentCapsid Geometries

2. Dynamics ofForming IcosahedralGeometries

IV. Cargo-ContainingCapsids

A. Structures

B. The Thermodynamics of Core-ControlledAssembly

C. Single-StrandedRNA Encapsidation

D. Dynamics of Assembly Around Cores

V. Outlook

References



I.Introduction

II.Accounting forPolarizabilityEffects

A. Models with ExplicitPolarization

B. ImplicitPolarizationviaCharge Scaling

C. Beyond ConventionalForce Fields

III.Case Studies

A. Hydroxide atAqueous Interfaces

B. SolvatedElectronattheSurfaceof Water

IV. Outlook

References



I.Introduction

II.ClassicalNucleationTheory

A. Homogeneous Nucleation

B. HeterogeneousNucleation

C. NucleationTheorem

III.Two-Step NucleationTheory

A. MetastableFluid-FluidCriticalPoints

B. Phenomenological Theories

C. Coupled Flux Theoriesand ConcentrationFluctuationGating

IV. SimulationChallenges

A. Landau Free Energiesand Rare Events

B. Kramers-Langer-Berezhkovskii-Szabo (KLBS) Theory

C. Nucleus Sizein Simulations

D. Which Nucleus Size Metric?

E. Open versusClosed Systems

V. Case Studies

A. Laser-InducedNucleation

B. Nucleationof Methane Hydrates

C. NucleationofCalcium Carbonate

VI. ClosingRemarks

References



I. Introduction

II. Potential Energy Functions for Liquid Water

A. Heuristic Models

B. Multisite Models

1. Three-Site Models

2. Four-Site Models

3. Five-Site Models

4. Six Sites and Beyond

C. Molecular Multipole Models

1. The Multipole Expansion

2. The Approximate Multipole Expansion

D. Atomic Multipole Models

E. Summary

III. Multipoles

IV. The Water Molecule in the Pure Liquid

A. Nuclear Geometry

B. Electron Density

C. Multipole Moments

D. ElectrostaticPotential

E. Summary

V. Liquid Water

A. Structure

B. Density

C. Thermodynamics

D. Dynamics

E. DielectricProperties

F. Summary

VI. Aqueous Solutions

A. Ionic Solvation

B. Hydrophobic Solvation

VII.Conclusions

References



I. Introduction

A. Motivation and Background

B. Overview of Mapping Procedure

II. The "Turn" Encoding of Self-Avoiding Walks

A. Embedding Physical Structure

B. "Turn Ancilla" Construction of E(q)

1. Construction of Eback(q)

2. Construction of Eoverlap(q) with Ancilla Variables

3. Construction of Epair(q) with Ancilla Variables

C. "Turn Circuit" Construction of E(q)

1. Sum Strings

2. Construction of Eoverlap(q) with Circuit

3. Construction of Epair(q) with Circuit

III. The "Diamond" Encoding of SAWs

A. Embedding Physical Structure

B. Natively 2-Local E(q)

1. Construction of Eone (q)

2. Construction of Eco nnect(q)



3. Constructionof Eoverlap(q)

4. Constructionof Epair(q)

IV. Pseudo-Boolean Functionto W-SAT

A. MAX-SAT and W-SAT

B. ConstructingWCNF Clauses

C. SolvingSAT Problems

V. W-SAT toInteger-LinearProgramming

A. Mapping toILP

B. SolvingILP Problems

VI. LocalityReductions

VII. Quantum Realization

A. PreviousExperimentalImplementation

B. Six-UnitMiyazawa-Jernigan Protein

1. Eback(q) forSix-UnitSAW onID Lattice

2. Eoverlap(q)forSix-UnitSAW on 2D Lattice

3. Epair(q)forMJ Model PSVKMA

4. SettingλPenaltyValues

5. Reduction to2-Local

6. QUBO Matrix and Solutions

VIII. Conclusions

References


	page1
	page2
	page3
	page4
	page5
	page6
	page7

