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量子尺寸效应与纳米金属小粒子超导电性
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摘要
：考虑能级分布和能级关联的影响，采用随机矩阵理论计算了无外场作用时不同粒径超导金属小粒子的两个重要自旋态（
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1/2）超导能隙随温度的变化关系。并在自旋s=0时得到了实验上观察到的超导增强效应。……
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Abstract
:Considering the effects of the level distribution and the level correlation, we use the Random Matrix Theory to calculate the relationship between the energy gap and the temperature of metallic nano-particles with different size and two important states (
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). The exterior magnetic field is not considered in the  calculation. From the calculation, it is found that when 
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, the superconductivevity is enhanced. The enhancement has been observed in the experiment.
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1．前言

自从在纳米量级的单个铝粒子中观察到电子隧穿效应以来[1-3]，对金属小粒子的量子尺寸效应的研究引起了许多学者的关注[4-10]。对于纳米量级的小粒子，其体积和包含的电子数都是有限的；相应地单粒子分离能级的分布将会影响粒子的特性。大量小粒子的集合体其单电子能级间距具有一个平均值
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，其中
[image: image5.wmf]W

为粒子的体积。……
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：
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