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1 ： Introduction

Scope 範疇

Macroscopic (巨觀) ： Bulk
Mesoscopic (介觀) ： cluster and 

nanoparticles
Microscopic (微觀) ： atom and molecular





II. Nanoparticle  
奈米微粒1~100 nm~ 1000 nm

病毒 Virus    ~10 nm~100 nm   

紅血球 blood cell 200~300 nm    

細菌 bacteria  200~600 nm     





Size is smaller than critical length
• Mean free path or scattering length
• Coherence length
• Energy level spacing >> thermal energy 

KT











4.2.1 Magic numbers and structure
1. No. of electrons for an atom
2. No. of atoms for  a nanoparticles

The jellium model      P75
Density functional theory   P78
Molecular orbital theory     P78





準分子雷射濺鍍 (Excimer Laser Ablation簡稱 ELA )(建於
2003/3)及奈米成長真空系統(建於1993/1)。





Electronicmagic 
numbers

Structural magic number

4.2.2 Theoretical Modeling of Nanoparticles



With FCC structure



I. Cluster ：Fen, Cun Sm, CnHm, C60, C70

Magic number：C20, C24, C28, C32, C36, C50, C60, C70

Chapter 2 ：Nanostructure 

奈米結構





4.2.3 Geometric Structure



Structure of Indium nanoparticles
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Electronic Structure

Quantum Size Effect :   
Energy level spacing >> KBT 

Light-induced transitions between
these levels determines the color 



Electron affinity





4.2.5 Reactivity



4.2.6 Fluctuations


