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	摘要(中)	熱泳及擴散泳分別指粒子在溫度及濃度梯度下之移動,而熱泳及擴散泳之耦合可衍生成熱擴散阱(TDT)。本論文以單粒子追蹤技術去探討TDT之物理機制。我們發現TDT之位能阱在平行加熱表面及垂直加熱表面方向有不同的對稱性,同時亦提出一唯象模型來了解TDT之行為。更發現平行加熱面上的捕捉力與被捕捉粒子的大小平方成正比,從而推斷捕捉力是從滲透壓梯度引起。論文第二部分探索在穩定非平衡体系中隨機軌跡之可逆性及熱交換漲落。我們發現粒子軌跡遵守類似細部平衡之關係,並以實驗驗證之。同時我們對熱傳輸提出一漲落關係。
	摘要(英)	Thermophoresis and Diffusiophoresis refers to particle migration due to the presence of a temperature and solute concentration gradient respectively.Coupling of Thermophoresis and Diffusiophoresis leads to trapping of colloidal particles in polymer solutions, termed thermodiffusiophoretic trap (TDT). In the first part of this thesis I study the physical mechanism of the TDT via single particle tracking to probe the trapping potential of the TDT. Due to the presence of a heating surface, I found that the trapping potentials to have different form with a symmetric potential for the in-plane trapping and a semi-Mexican hat potential for the transverse trapping. A phenomological model is proposed to understand this trapping behavior. Moreover I found that the in-plane trapping force scaling with a2 for both steadystate and non-steady state measurements where a is the colloid radius. This result suggest that the trapping force is due to the osmotic pressure gradient across the colloid which is caused by the concentration gradient of the solute particles. In the second part of the thesis I study reversibility of stochastic trajectories and heat exchange fluctuation of a particle in a Non-Equilibrium Steady State (NESS) where the NESS is formed due to the presence of a spatial gradient of an intensive thermodynamic variable. Extending the work of Sekimoto on Stochastic Energetics, and under this force balance condition we found that a Detailed Balance (DB) like relation is still obeyed by the particle trajectories. I verified experimentally this DB-like relation for a particle confined in a TDT and a particle locally trapped by an Optical tweezer but with a net heat flux across it (OTT). Furthermore, a Fluctuation like relation is proposed for the heat transfer fluctuation under a mean heat flux which I have experimentally verified for the OTT system.
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