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The ubiquitous resistance in physics

JIN Feng-tao, GAO Cheng, WANG Xiao-wei, DAI Jia-yu
(Department of Physics, College of Science, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract ; In the study of physics,the keyword resistance can be found in many laws and phenomena. The fun-
damental reason for the ubiquity of resistance is that everything is a contradictory unity composed of positive and
negative aspects. The stable state of things is the result of the balance between spear and shield. When the balance
is disrupted,the contradiction becomes apparent and the result is that the trend of resisting state changes. Energy,
momentum or matter undergoes transfer during the process of resistance. Understanding this universal principle not
only makes learning more efficient and enjoyable,but also allows one to appreciate the beauty and profound meaning
of physics.
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Demonstration of discrepancies of grand-canonical ensemble

methods for finite isolate quantum systems

HU Jian', ZHOU Chi-chun', GU Yun®, CHEN Yu-zhu’
(1. School of Engineering, Dali University, Dali, Yunnan 871003, China;

b b

2. Department of Physics, Tianjin University, Tianjin 300072, China;
3. Department of Physics, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract; The grand canonical ensemble method is an important one in quantum statistical mechanics. The
grand canonical method is generally used to deal with open systems. The grand canonical method is also used to
deal with isolated systems as an approximation method. It is easier for the grand canonical method than the micro
canonical ensemble method in dealing with identical particles. In exchange, there are discrepancies in the results of
the grand canonical ensemble method when dealing with isolated systems. The discrepancy of macroscopic quanti-
ties is provided when the particle number goes to infinity. The discrepancy comes from the different between the
particle distribution of the grand canonical ensemble and of the micro canonical ensemble. In this paper, we con-
struct an isolated system which can be exactly solved with the micro canonical ensemble method. By comparing the
particle distribution in the grand canonical ensemble method and in the micro canonical ensemble method, we show
the discrepancy directly. The result shows that the discrepancy is larger when we have less particle number in the
system. The discrepancy of ground states is larger than excited states. The discrepancy of Bose systems is larger
than Fermi systems.

Key words: ensemble theory; particle distribution; quantum statistics





