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Another Parameterization of 
Squeezed state

1

In the case of =0, we have 

0;

0;cosh , sinh .

As another expresssion, we focus 

on 0; tanh ,

 : unit disk.
This is useful for group covariant method.
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n copies case of squeezed state
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• The annihilation operator     and coherent 
state         satisfy                           

• The heterodyne measurement 
satisfies

• The heterodyne measurement is the 
optimal estimator of the family                   .

Coherent state
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† †

The representation  of SU(1,1) 
is given as follows.

( ) ( ) ,  
SU(1,1), where 

( )  is the projection from SU(1,1) to SU(1,1).

V

V g aV g a a
g

g

µ ν

µ ν
π

ν µ

= +
∀ ∈

 
=  
 

-
The action of SU(1,1) : 
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We focus on the state family 

with the following action.
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where ( ) ,  

 is the projection from SU(1,1) to SU(1,1).
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Optimal estimator
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Assume that the state family  and 
group representation  of the grpup  satisfy that

( ) ( ) ,where  is the action of  to .
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Relation to scalar curvature

Bloch sphere Complex plane

Qubit state family Coherent state family

Scalar curvature 2 Scalar curvature 0 Scalar curvature -4

Squeezed state family

Unit disk=Hyperboloid 

Thanks to http://www1.kcn.ne.jp/~iittoo/index.html
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Optimal cloning of squeezed state
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Both distributions 
of        are 
coincident.
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The same result 
can be shown 
in the qubit
(qudit) case and 
the coherent
state case.



Optimal cloning of squeezed state
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Optimal cloning does not 
lose information
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Its reason
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