
Tensor product of state spaces  

Definition and properties  

Tensor product space  

if there is associated with each pair of vectors,  and , a vector of  , 
denoted by  .

1. It is linear  with respect to multiplication by complex numbers.
2. It is distributive  with respect to vector addition.
3. The set of basis  constitutes a basis in . The dimension of  is .

Tensor product of operators  

The extension of a linear operator  in  :

It is easy to show that two operators such as  and  commute in .

The tensor product  is the linear operator in .

Eigenvalue equations in the product space  

Eigenvalue equation of  

If  is an observable in , the orthonormal system of vectors  is a basis in  :
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Eigenvalue equation of  

The eigenvalues of  are the sums of an eigenvalue of  and an eigenvalue of . 
One can find a basis of eigenvectors of which are tensor products of an eigenvector of  
and an eigenvector of .

Complete sets of commuting observables in  

By joining two sets of commuting observables which are complete in  and  
respectively, one obtains a complete set of commuting observables in  .

Applications  

System of three spin  particles  

eigenvalues : 

af://n25
af://n30
af://n32
af://n33


eigenvalues : 

ECOC : 

Addition of an orbital angular momentum  and a spin  
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求解类CG系数 求解 的共同本征态 ：空间运动用坐标表象描述，自旋状态用

表象描述

ECOC : 
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