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Abstract

Consider a conservative mechanical system with one-degree of freedom and
with observed energy spectrum Eg, E1, ...E,, ... (discrete) or 0 < E < Eyy < o0
(continuous). Inspired by [1], families of corresponding (pseudo-) action & angle
coherent states are constructed in view to provide a quantization scheme consis-
tent with these experimental energies. The construction is based on a Bayesian
approach [2]: each family corresponds to a choice of probability distributions,
n— pp(J)/ A (J) (resp. J— pe(J)/ A (J))(prior), J — pp(J) (resp. E+— pz(J))
(posterior) such that

0< A(J) dngpn(J)<00, dJE(J) pn(J) = E, + const,
n Ry
resp.
odef [T o 5 iy
0<A#Q)= A dEpz(J) < oo, . dJE(J) pz(J) = E+const ,
.,'J

where E (J) (resp. E(J)) is the classical energy as a function of the (pseudo-) action
variable J (resp. J), and tilded quantities have no physical dimension.

The formalism can be viewed as a natural extension of the Bohr-Sommerfeld
rule and an alternative to the canonical quantization. In particular, it yields in the
discrete case a satisfying angle operator and dynamically stable coherent states
in both discrete or continuous cases. The respective semi-classical behaviors of
different families of such states are compared.
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