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Abstract : This paper studies the classical dynamics and quasienergy spectral statistics for a periodically kicked free top.
It is found that at weak kicking strength( A <2.0) , the motion in classical phase space is regular, the nearest neighbor
spacing distribution for the quasienergy levels is approximately Poisson type;and at A =2. 5, with the pitchfork bifurcation
of the fixed points(w/2,0) and (7/2,m) , the structure of the phase space becomes more and more complicate until
becomes completely chaotic at A =6, and then the nearest neighbor spacing distribution for the energy levels changes
from Poissonian to Wigner type gradually. We also calculated spectral rigidity, number variance, skewness, excess, and
number average.
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Fig.1 Phase space structure at different kicking strength ,a=m/2
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Fig.2 (a)Eigenvalue distribution for Floquet operator ,a=m/2,A=2.5,j=1 101;(b) The accumulated density
N(E) of quasienergy levels and its the least square fit N;(E) (solid line) ;
(¢) The accumulated density N( ¢) of the unfolded quasienergy levels.
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Fig.3 Quasienergy spectral statistics,A=0.1,a=2.0,;=500
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Fig.4 Quasienergy spectral statistics, A=10.0,a=1.7 ,j=500
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