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一，填空题（每空 3分共 60 分） 
 

1
:
 

CDEFGEFCHIJKL HI:MNOPQRSTU VWXYZ[\]^_`aYbcdYefgdhijklm ni]^_fdYop^qmrsliftu[\vw WdYopirslxyzw W{_`aY|e}~slji��m W
 

2
f
 

�YZ`anf̂ _`aYm�����w�`aYm��[\ X�f��[\gvi ���^_`aYm�}~slj���w[\i fw`aYm��� �W
 

3
f
 

YZ`ani�l���i��� f�������� ����� ¡¢£¤������¥¦ �§¨©ª� «
 

4
�
 

¬­®¯°±²³
A
§´�µ�¶·®¯¬¸¹

A
� º�»¼½¾¿À�ÁÂ¬�ÃÄ�Â¬ÅÆÇÈÉÁÂ¬ ÊÃÄËÌ®¯¬¸¹ÍÎ§´°ÅÆ§ÏÐ «

 

5
�
 ÑÒ�ÓÔ�Õ­Ö� ×ØÙÚÛÜÝÞßàÙ

        áâãäåæ
            çèé            çèê 

 ëìèíî
 ï 90ãð 

     

1
ì
 ñÞßòóôõö÷øù 

         





><∞
<<

=
axx

ax
xV

  ,0

00
)(  úûüìï1ðìÞßýþÝÿ��ÿ��Ü����ã��Ü ï8ãð�ï2ðì	ò
  

  ���
  �  ������   715   ������   ����   ������� 2 � 
��� 1 �  



!"#$%&'()*+,&-./01!"#$%&'()*+,&-./01!"#$%&'()*+,&-./01!"#$%&'()*+,&-./01
 23456789:;<= 1 1 3

( ) sin sin
x x

x
a aa a

π πψ = + >?@ABCDEFGHEIJKLGMNOP
8QR 

        

2> S| nlm >TUVWGEFTEnGXCYZ[>l, nQ\T]FW[J^FW[>_ 
UVW`aBC

 

    
1

| (|100 2 | 210 2 | 211 3 | 21 1 )
2 2

ψ >= > + > + > + − >  

    
?UVWAbEFc]dFefJ]dF

zQFGHEI>ghHEIijGMNJghklFGemIO
 (18Q) 

 

3nopqrstuHamilton
qv

Hw 

            

2 0 1

0 1 0 ,       

1 0 2

H

 
 =  
 
 

 

    xyz{|}~���~��| ����x���H }~���~��|��14��� 
 

4� �� ˆ ˆ ˆˆ ˆ ˆ( )( ) ( )A B A B i A Bσ σ σ⋅ ⋅ = ⋅ + ⋅ × ��� ˆ ˆ  A B和 �� Pauli
��

 x y z  σ σ σ ��}�����|������w 

      
�
1
� 2 2ˆ ˆ( p) pσ ⋅ =   (6�)� 

�
2
� 2 2ˆ ˆ ˆ( L) L Lσ σ⋅ = − ⋅h

�
6�� 

 

5� ¡|¢£¤}Hamilton
|¥

H=H0+H’, 
��w 

            

1

0 2

3

0 0 2 3

0 0 ,       ' 2 2

0 0 3 2

E

H E H

E

ε ε ε
ε ε ε
ε ε ε

   
   = =   
   
   

 

       1 2 30 1,   E E Eε< << ≠ ≠ �x¦§¨©ª«}{|~����15�)  

 

 

6�¡�|¢¬­£¤®¯«°±²¢{|~�zw 

    a b c( ), ( ), ( )
a b c
x x x e eϕ ϕ ϕ ⋅⋅ ⋅ < < < ⋅⋅⋅；对应能级e  ��³´µ¶·²¢¸�¹£¤��¦º«�»¼½«x¾¹�²¢£¤}¿z�ÀÁÂÃÄÅÆÇÈÉÊËÈÉÌÍÎÏÐÑÒÓÔ

 Õ
1Ö×ØÙÚÛ 1/2

ÅÜÝÞßà Õ
8
ÞÖÎ  Õ

2Ö×ØÙÚÛ 1/2
Åáâßà Õ

7
ÞÖÔ 

 

  ãääå  æ  çèéêëì   715   çèéêíî   ïðñò   óôçèéêõ 2 ö 
ôö÷ 2 öø 


