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Highlights: 

 We proposed an unconditionally secure quantum Private Set Intersection Cardinality (PSI-CA) 

protocol. Compared with the classical PSI-CA protocols, the proposed protocol can dramatically 

reduce the communication complexity, because it only requires O(1) communication cost, which 

is fully independent of the size of the sets. 

 Based on the proposed quantum PSI-CA protocol, we presented a novel anonymous 

authentication scheme, which can not only achieve two basic secure goals: secure 

authentication and anonymity, but can also easily and dynamically update the authorized clients, 

where the main computation costs of updating are several set operations. However, in most 

existing anonymous authentication schemes, revoking an authorized client is a very complex 

task. Before each authentication it usually needs to add an extra revocation test to check 

whether the client is in the revocation list.   
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