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ABSTRACT  
 

In this work, we interpret time series data in terms of objects specific to quantum computations, namely unitary 

transformation matrices and their eigenvalues. We analyse a case of relating two n-qubit long quantum states, 

constructed from a single original time series, to each other by a direct analytical computation of a single rotation in 

infinite-dimensional Hilbert space. Kernel smoothing is applied to estimate the density functions of the eigenvalues 

of the transformation matrices and of the spacing between the ordered eigenvalues. 
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1 GENERAL 
 

There has been considerable interest in studying the Hamiltonians associated with the quantum state 

evolution while implementing the work of a quantum computer. We have tested the basic algorithm for 

the construction of the hermitian quantum operator changing the orientation of the quantum state vector in 

Hilbert space. Eigenvalues’ spectrum of these rotation operators was compared to the original data 

statistics [1]. 
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FIGURE 1 (A) EIGENVALUES ARGUMENTS DISTRIBUTION. (B) CORRESPONDING CUMULATIVE 

DISTRIBUTION FUNCTION PLOTTED AGAINST THE NORMAL DISTRIBUTION (STRAIGHT LINE). 

ONLY THE POSITIVE VALUES ARE USED FOR CDF PLOT. 

 

2 CONCLUSION  
 

It is claimed to be a useful approach for examining the variations of the eigenvalues and reflecting the 

properties of the original data. The proposed approach is used on the data collected over 9 months period 

from a single registration channel of the 18NM64 neutron monitor hosted at Tian-Shian high elevation 

research station, 3340 m above the sea level in Kazakhstan mountains. 
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