Assignment 2 

《系综原理》p.118, 2&4-7

2. 请利用多项展开式   

导出定域独立子体系的正则配分函数：
2. Please make use of the polynomial   

to derive the canonical partition function for a system consisting of independent localized particles as .





4. 对于正则系综体系, 已知有,  以及 ，证明 : 

进一步与热力学关系式比较说明什么？




[bookmark: _GoBack]4. A canonical ensemble system has ,  and . Please prove .
 

5. 从Boltzmann分布律出发，

证明：


5. For a N-particle system that follows the Boltzmann distribution (), please prove .


6.考虑一个体积为V0的盒子，内有N0个理想气体分子，假定这N0个分子有同等机会出现在盒内任何角落，现观测盒内一个小体积v, 试求在此小体积内分子数的散差与涨落。
6. Consider a box with a volume of V0, which contains N0 molecules of ideal gas. Assume that these N0 molecules have an equal chance to appear at any place within the box. Now observe a small volume v in the box. Try to find the dispersion ( ) and fluctuation () of the number of molecules (N) in this small volume.


7.  一T、P、N确定的离域子体系，可为之设计一个等温等压系综，其正则配分函数定义为： 

试求此系综的 。

7. For an ideal gas system with certain T, P, and N, an isothermal and isobaric ensemble can be designed, and its canonical partition function is defined as  . Please derive its , , and  .
oleObject2.bin

image3.wmf
j

b

/

å

=

i

E

i

i

e

P

P


oleObject3.bin

image4.wmf
P

P

V

E

V

N

N

-

=

÷

÷

ø

ö

ç

ç

è

æ

¶

¶

+

÷

÷

ø

ö

ç

ç

è

æ

¶

¶

,

,

b

b

b


oleObject4.bin

image5.wmf
P

T

P

T

V

E

V

N

T

N

-

=

÷

÷

ø

ö

ç

ç

è

æ

¶

¶

+

÷

ø

ö

ç

è

æ

¶

¶

,

,

)

/

(

1

1


oleObject5.bin

oleObject6.bin

oleObject7.bin

oleObject8.bin

oleObject9.bin

image6.wmf
å

=

=

i

i

i

i

e

q

e

q

N

n

be

be

,


oleObject10.bin

image7.wmf
å

=

-

=

i

v

i

i

dT

C

d

N

dn

b

e

e

e

)

)

(

(

2

2


oleObject11.bin

oleObject12.bin

oleObject13.bin

image8.wmf
å

å

+

=

D

V

j

PV

U

j

e

N

P

T

)

(

)

,

,

(

b


oleObject14.bin

image9.wmf
2

V

N

r

P

V

H

和

,

,

b

÷

÷

ø

ö

ç

ç

è

æ

¶

¶


oleObject15.bin

oleObject16.bin

image1.wmf
å

=

i

E

i

e

b

j


oleObject1.bin

image2.wmf
j

b

/

å

=

i

E

i

i

e

E

E


