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Does molecular design affect OPV stability?

Efficiency increases have, in part, been driven by the rational molecular design of materials. In this

Perspective, we examine how a similar bottom-up molecular design can be applied to OPV stability.

Specifically, we highlight key molecular design parameters and demonstrate how each parameter impacts

different degradation pathways.

How efficient are organic photovoltaics?

Provided by the Springer Nature SharedIt content-sharing initiative Organic photovoltaics (OPVs) have

rapidly improved in efficiency,with single-junction cells now exceeding 18%efficiency. These improvements

have been driven by the adoption of new non-fullerene acceptors and the fine tuning of their molecular

structures.

Are organic photovoltaics more efficient than single-junction cells?

Nature Reviews Materials 8, 839-852 (2023) Cite this article Organic photovoltaics (OPVs) have rapidly

improved in efficiency, with single-junction cells now exceeding 18% efficiency. These improvements have

been driven by the adoption of new non-fullerene acceptors and the fine tuning of their molecular structures.

How are organic photovoltaics fabricated?

Organic photovoltaics were fabricated on glass substrates commercially pre-coated with a layer of indium tin

oxide (ITO) with the conventional structure of ITO/PEDOT:PSS/active layer/PDINN/Ag. Before fabrication, the

substrates were cleaned using detergent, deionized water, acetone, and isopropanol consecutively for 10 min

in each step.

What is the International Summit on organic photovoltaic stability (ISOs)?

To combat this inconsistency,the International Summit on Organic Photovoltaic Stability (ISOS) protocols

were set up in 2005 as a framework for measuring and reporting OPV lifetimes31.

Can molecular dynamics simulations be useful?

We envision that a combination of measurements and molecular dynamics simulations will be useful to

assess the ultimate fate of systems that show promising stability over the course of several months and to
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design superior new materials.

structures with the necessary spectral,

photovoltaics, and other properties important for

photoelectric conversion.  A molecular dynamics

(MD) study of the CaTiO3 base structure (Ca????,

Ti??? 

Non-fullerene acceptors have boosted the

development of organic photovoltaics. This Review

highlights the photophysics and device physics of

non-fullerene organic photovoltaics, including

exciton 

Robust computational methodologies that combine

all-atom molecular dynamics simulations and

density functional theory calculations allow a

molecular-scale description of chemical

structure???local morphology???electronic

properties relationships.  has started to play an

increasing role in organic photovoltaics (OPVs). In

particular, studies 
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@article{Casalegno2013SolventfreePA,

title={Solvent-free phenyl-C61-butyric acid methyl

ester (PCBM) from clathrates: insights for organic

photovoltaics from crystal structures and molecular

dynamics.}, author={Mos{''e} Casalegno and

Stefano Zanardi and Francesco Frigerio and

Riccardo Po'' and Chiara Carbonera and Gianluigi

Marra and Tommaso 

Many experiments show that a small amount of

pseudohalide BF 4 doping significantly enhances

the performance of the most studied CH 3 NH 3 PbI

3 compound. We demonstrate, using real-time

time-dependent density ???

High-efficiency perovskite photovoltaic system

performance by molecular dynamics method:

Optimizing electron transport thicknesses, hole

transport, and anti-reflector layers of the sustainable

energy materials  Photovoltaic systems and solar

cells using energetic materials are the most

ecologically friendly and plentiful form of renewable 
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ConspectusTo design functional photoactive

materials for a variety of technological applications,

researchers need to understand their electronic

properties in detail and have ways to control their

photoinduced pathways. When excited by photons

of light, organic conjugated materials (OCMs) show

dynamics that are often characterized by large

nonadiabatic (NA) ???

The results of molecular dynamics simulation show

that modulus have an increasing trend, and glass

transition temperature (Tg) raises from 325 K to 480

K when crosslinking density is from 0% to 95.5%.

The use of photovoltaic technologies has been

regarded as a promising approach for converting

solar energy to electricity and mitigating the energy

crisis, and among these, organic photovoltaics

(OPVs) have attracted broad interest because of

their solution processability, flexibility, light weight,

and potential for large-area processing. The ???
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The topical review describes the recent progress in

the modeling of hybrid perovskites by molecular

dynamics simulations and focuses on a selection of

showcase applications of methylammonium lead

halide: molecular cations disorder; temperature

evolution of vibrations; thermally activated defects

diffusion; thermal transport. The topical review ???

1 Introduction. Hybrid organic???inorganic metal

halide perovskite materials have emerged as a

promising alternative to traditional semiconductors

in new-generation solar cells due to their low cost,

modular structure, and optoelectronic properties that

offer exceptional photovoltaic performances. []

However, their long-term operational stability

remains a ???

Control over the morphology in bulk heterojunction

(BHJ) organic photovoltaics (OPVs) remains a key

issue in improving the power conversion efficiency

(PCE), despite the performance advances in recent

years. This ???
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Molecular dynamics (MD) is a computer simulation

that deals with biological molecules, such as

proteins and nucleic acid, and visualizes their

movement in atoms and molecules.  Afonine PV,

Grosse-Kunstleve RW, Hung L-W (2012) Improved

crystallographic models through iterated local

density-guided model deformation and

reciprocal-space 

Structural instability and environmental degradation

mechanisms of halide perovskite photovoltaic

materials.  The findings from the simulation studies

conducted primarily using density functional theory,

ab initio molecular dynamics, classical molecular

dynamics and machine learning methods will be

presented. This article is categorized under:

Here, a combination of molecular dynamics

simulations and long-range corrected density

functional theory calculations is used to elucidate

the molecular-scale effects that even minor

structural 
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Multiscale modeling of active layer of hybrid

organic-inorganic solar cells for photovoltaic

applications by means of density functional theory

and integral equation theory of molecular liquids 

while to acquire structural and dynamical properties

we use Molecular Dynamics (MD) simulation and

integral equation theory of molecular liquids 

Molecular dynamics can accurately simulate the

micro-displacement process of CO 2 in shale pores,

build a bridge between macro- and

micro-displacement dynamics, and provide

guidance for the widespread application of CO

2-enhanced shale oil recovery. This study provides

a reference for the development and application of

molecular simulation 

Charge separation dynamics refers to the process

by which charge carriers, such as electrons and

holes, are generated and then separated within a

material following photoexcitation. This process is

crucial in determining the efficiency of organic

photovoltaics, as the molecular structure

significantly influences how effectively these

charges can be separated and collected.
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This is supported by molecular dynamics (MD)

simulation. We conclude that these simultaneously

high electronic and ionic charge transport properties

are achieved due to the long???alkyl???group 

The dye-sensitized nanocrystalline injection solar

cell employs transition metal complexes for spectral

sensitization of mesoporous TiO2 films together with

suitable redox electrolytes or amorphous organic

hole conductors. Light harvesting occurs efficiently

over the whole visible and near-IR range due to the

very large internal surface area of the films. ???

Organic Photovoltaics: Molecular-Level Perspective

Charge Separation at Donor-Acceptor Junctions

Excitons and Excitation Energy Transfer (EET) in

Conjugated Polymers Topics 1 Organic

Photovoltaics: Molecular-Level Perspective New

Materials for Optoelectronics Methods:

Parametrized Hamiltonians & Quantum Dynamics

Role of (De-)Coherence
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244205602; Molecular Dynamics and Conductivity

of a PTB7:PC71BM Photovoltaic Polymer Blend: A

Dielectric Spectroscopy Study
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electric power losses in the presence of

micro-cracks in Silicon-based photovoltaic solar

cells have been reported in the literature. In this

study, the 

Substantial enhancements in the efficiencies of

bulk-heterojunction (BHJ) organic solar cells (OSCs)

have come from largely trial-and-error-based

optimizations of the morphology of the active layers.

Further improvements, however, require a detailed

understanding of the relationships among chemical

structure, morphology, electronic properties, and

device ???

(C) 2025 Solar Energy Resources 9 / 11 Web: https://www.gebroedersducaat.nl



PHOTOVOLTAICS MOLECULAR
DYNAMICS

A perovskite is any material with general chemical

formula ABX 3 and the same type of crystal

structure as calcium titanium oxide (CaTiO 3) []; A

and B are two cations and X is an anion..

Perovskites take their name from the natural

mineral, which was discovered in 1839 and is

named after mineralogist Perovski (1792???1856)

[].The perovskite crystal structure was ???

Charge separation dynamics: Charge separation

dynamics refers to the process by which charge

carriers, such as electrons and holes, are generated

and then separated within a material following

photoexcitation. This process is crucial in

determining the efficiency of organic photovoltaics,

as the molecular structure significantly influences

how 

Emerging photovoltaic technologies continue to

march forward with power conversion efficiencies of

lead halide perovskite solar cells (PSCs) nearing

26%, perovs.  Park and Limmer 18 employ

quasiparticle path integral molecular dynamics to

characterize how phonons screen electron???hole

interactions in solids, 
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Understanding correlations between molecular

structures and macroscopic properties is critical in

realising highly efficient organic photovoltaics. Here,

the authors conduct a comprehensive study 

without further purification.6 The molecular weight

range of P3HT (17.5 kD to 150 kD) is assumed to

be a high molecular weight range and the cast film

morphologies from these samples was expected to

be similar. Spin or drop cast samples were prepared

on THz-transparent quartz slides (GM-7525, GM

Associates Inc.6) from saturated solutions

Organic photovoltaic (OPV) is a vibrant area within

the field of organic electronics (OE). OPV consists

in generating electric current after solar light

absorption of organic semiconductors.  Ab initio

molecular dynamics of thiophene: the interplay of

internal conversion and intersystem crossing.

Physical Chemistry Chemical Physics, 19 (37 
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