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Breve descripción del trabajo: 

Estimating the overlap, , between two quantum states  is a fundamental primitive in many 
important quantum information tasks such as entanglement estimation [1] and quantum fingerprinting [2].  It also plays a 
key role in the emerging field of quantum machine learning [3], where states can be classified according to their overlap 
with respect to representative states from different classes.  

Overlap estimation is a quantum statistical inference task: given a certain amount of copies of the states whose overlap 
we wish to know the aim is to devise an optimal estimation strategy—consisting of a quantum measurement and a 
corresponding estimator—that yields an estimate of the overlap with the smallest possible error.  The case of estimating 
a single overlap between two quantum states was solved recently in [4] both in the case where we are promised the states 
are pure and also when they are mixed. In this project you will extend the results in [4] for the case where we need to 
estimate the overlaps between three different states.   

Objetivos planteados: 

1. Study the case where the three states lie within the same plane and the sum of their overlaps is known. 
2. Study the strategy where each of the three states is estimated separately and the overlaps are obtained from the 

estimates of each of the states. 
3. Study more general strategies that estimate the overlaps directly and compare their precision with the strategies in 2. 

Metodología: 

This project makes heavy use of quantum statistical inference techniques as well as group theoretical concepts.  
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