Assignment 1 

自学分子配分函数计算的内容 (《系综原理》 pp38-75)

习题problems  取自 《系综原理》pp. 76-77   
7. 由两个粒子组成的一个体系，粒子有两个可及能级，能量值分别为(1=(0和(2=2(0, 每个能级仅有一个量子态，试确定下列情况下体系的配分函数(
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，(i为体系能量为Ui时的微观状态数)的表达式。

1） 粒子是定域的；

2） 粒子遵从Maxwell-Boltzmann分布；

3） 粒子遵从Bose-Einstein分布；

4） 粒子遵从Fermi-Dirac分布。
7.  A system consists of two particles. The particles have two accessible energy levels, (1=(0 and (2=2(0. Each energy level has only one quantum state. Derive the partition function of the system, 
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with (i is the number of microstates when the energy of the system is Ui, in the following case,

1) The particles are localized;
2) The particles follow the Maxwell-Boltzmann distribution;

3) The particles follow the Bose-Einstein distribution;

4) The particles follow the Fermi-Dirac distibutiion
8. NO分子的电子配分函数可简单表示为：
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, ((0=0.356kcal/mol,为基态和第一激发态的能量之差。又NO分子核间距及振动波数分别为：r0=1.154 Å和(=1904 cm-1。

a)试导出室温以下气态NO的摩尔热容；

b)在T=20-300K范围內，上述NO的Cv~T曲线出现一极值，试证明极值的存在并确定极值点温度。
8. For NO molecule, its electronic partition function can be simplified as 
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, in which ((0 = 0.356 kcal/mol is the energy difference between its ground state and first excited state. Its N-O distance is r0=1.154 Å, together with a stretching frequency of (=1904 cm-1. 
1) Derive the molar heat capacity of gaseous NO below room temperature;

2) The aforementioned Cv~T curve has a extremum within the temperature range T=20 – 300K. Please confirm and determine the extreme point.      

9. 有一基频为(且处足够高温的Einstein晶体，以
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表示晶体中一个振动自由度的平均能量，求

a) 与
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对应的振动量子态(v为振动量子数);

b) 一个振动自由度的振动能恰等于
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的可几率。

9. At a sufficiently high temperature T, a one-dimensional harmonic oscillator with a fundamental frequency of v is known to have an average energy
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. 1) Please derive the quantum number of its vibrational state that right has the energy
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. 2) Please determine the probability of it be vibrating in energy
[image: image10.wmf]n

e

.    
11. 设有一异核双原子分子(AB)气体，试确定

a) 分子能量处于振动能级v=0及转动能级j=1,2,3时的几率。

b) 分子能量处于v =0,1及j=0((状态下的几率。
11. For diatomic molecule AB in gas phase, please derive 

a) the probability that the molecular energy is in the vibrational energy level v = 0 and the rotational energy level j = 1, 2, 3.

b) the probability that the molecular energy is in the state of v = 0, 1 and j = 0((.
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