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There exists a family of morphisms from the quantum group of ~12 to the rotation 
C*-algebra. This allows to construct the irreducible representations of the quantum group 
in a new way and implements a quantum group symmetry in quantum Hall systems. 

It is the purpose of this short note to display an interesting morphism from the 
quantum group of the Lie algebra s12 to the rotation algebra. 

The quantum group Us, [2] is the associative algebra generated by E, F, li, 
K-l with relations 

KEK-1 = ,u=E, KFK-’ = ~J-~F. [E. F] = @(K - K-l). (1) 

Here 11 is an invertible parameter in the ground ring and d := 11 - 11-l. 
The rotation algebra A has invertible generators V. U and a single relation using 

a parameter X which is a complex number of norm 1 

vu = /WV. G-9 

If U, V are taken to be unitary, then this algebra can be closed to become a C’*-al- 
gebra which is usually denoted A# with X = e 2riiH. In this paper we do not need this 
C* -structure. 

There is a morphism 4: U,.(&) + A defined by 

K H U2, E b S-‘(CT - U-‘)V, 
(3) 

F H cY1(W1 - U)V-l. x = II-l. 

It is a simple calculation to establish that this really defines a morphism of algebras. 
The algebra A has irreducible finite-dimensional modules iff X is a root of unity. 

This is because a single eigenvector n of U with eigenvalue k~ gives rise to the r: 
eigenvectors V’a. The set of eigenvalues {X-‘/A 1 % E Z} is infinite iff X is not a root 
of unity. If X is an ?rl-th root of unity, then there is an r,z-dimensional A module 



                        

[3] where U acts as the diagonal matrix with entries 1, X,X2.. . . . Amp1 and V is the 
permutation matrix that shifts basis vectors in a cyclic manner ei H ei-1. 

4 can be blown up to a whole family of morphisms &, 71 E IV, given by 

KwU2, E H S-l(U - U-')V", 
(4) 

F H E1(W1 - U)V-‘I, A” = 71-l. 

Again the verification is straightforward. 
If V allows roots, then one may also allow rational n E Q. Different values of 1 

(TI fixed) give then rise to Uv(&) modules of any dimension induced by the irreduc- 
ible A modules given above. It can easily be seen that they include all the irreducible 
UV(&) modules. 

The algebra A arises in quantum Hall systems [l, p. 3591 as the algebra of the 
magnetic translation operators which commute with the Hamiltonian. Hence quantum 
Hall systems possess a quantum group symmetry implemented by 4 or any of the &. 
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