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Theoretical Analysis of the Influence of Edge Defects on Electronic

Structure Evolution in Two-Dimensional Materials
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1. Henan University of Engineering, Zhengzhou 451191, P. R. China
Correspondence to: ZHAO Kai; Email: z484653135kai@163.com

Abstract: Two-dimensional materials have attracted considerable research attention because of their atomic-
scale thickness, unique lattice structures, and tunable electronic properties, showing potential applications in
electronic devices, photoelectric conversion, catalytic reactions, and advanced functional materials. As common
structural features in two-dimensional materials, edge defects not only alter local atomic coordination and
bonding states, but also lead to the redistribution of electronic states, band structures, and charge density. From
a theoretical perspective, this paper examines the influence of typical edge defects, including edge vacancies,
edge reconstruction, and chemical modification, on the evolution of electronic structures in two-dimensional
materials. The analysis suggests that edge defects can induce localized electronic states by breaking lattice
periodicity, regulate band gaps and edge-state distributions by changing orbital coupling, and affect Fermi-level
positions and carrier transport through charge transfer and orbital hybridization. Edge defects should not be
regarded merely as structural damage, but as designable units for electronic structure regulation. A deeper
theoretical understanding of their mechanisms may provide useful insights for defect engineering,

photoelectronic devices, and catalytic functionalization of two-dimensional materials.
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A Theoretical Study on the Mechanism of Urban Form Affecting

Local Convection Induced by Urban Heat Island

Huang Zhen-liang!
1. Hubei University of Technology, Wuhan 430068, P. R. China
Correspondence to: Huang Zhen-liang; Email: huangzhen68liang@163.com

Abstract: Urban heat island is an important phenomenon in urban climate. Higher building density, hardened
surfaces, reduced green space, and concentrated anthropogenic heat release can increase the ability of urban
surfaces to absorb and store heat, making urban areas warmer than surrounding regions. Urban heat island not
only changes the urban thermal environment, but also affects near-surface air movement and may induce local
convection under certain conditions. This paper analyzes the theoretical mechanism through which urban form
affects local convection induced by urban heat island. It argues that building density, street canyon structure,
land surface cover, green and blue spaces, and open space jointly influence heat accumulation, ventilation
conditions, and moisture distribution in cities. Urban heat island provides a thermal basis for air uplift by heating
near-surface air, forming horizontal temperature differences, and strengthening low-level convergence. Building
layout and urban roughness change the local wind field and enhance mechanical turbulence and local uplift.
Moisture conditions and boundary-layer changes further determine whether rising air can develop into
convective clouds and short-term precipitation. The influence of urban form on local convection is not only a
temperature effect, but also the combined result of thermal, dynamic, and moisture conditions. Optimizing
building density, ventilation corridors, green and blue spaces, and heat source distribution can help reduce heat

WBfEFEE © huangzhen68liang@163.com
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island intensity, regulate local air movement, and lower urban weather risks.

Key words: urban form; urban heat island; local convection; urban boundary layer; thermal mechanism
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A Theoretical Study on the Influence of Training Corpus Features

on Emergent Behaviors of Large Language Models
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Correspondence to: LI Xin-cheng; Email: 1i184463@163.com

Abstract: Large language models exhibit capabilities beyond their direct training objectives, often referred to
as emergent behaviors. This paper presents a theoretical study on how training corpus features influence these
emergent behaviors. It analyzes corpus characteristics including size, quality, diversity, and structure, and
discusses how these factors interact during model learning to enable new abilities on unseen tasks. The study
highlights that emergent behaviors are influenced not only by model scale and architecture but also by the
combined effects of corpus features. The design of training corpora in terms of quantity, quality, type, and
organization may determine the efficiency and complexity of model capability formation. This work provides a
theoretical perspective based on training data and suggests directions for future research on how corpus features

shape model abilities.

Key words: large language models; training corpus; emergent behaviors; theoretical analysis; data features
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