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New entropic uncertainty relations for angle-angular momentum and position-momentum, derived recently by Partovi, are
related to older relations of a similar type, which were proved by Bialynicki-Birula and Mycielski. Significantly improved
lower bounds are obtained in both cases.

In two recent papers, Deutsch [1] and Partovi [2] In the first case, the left-hand side of (1) is
have introduced new uncertainty relations in quantum
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mechanics, expressed in terms of the information en- ST 48 E f Aol ¥ (e)i
tropy. The purpose of this note is to significantly
sharpen their results in the case of canonically conjugate
observables and to remark, also, on the history of this
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The entropic uncertainty relation for two observ- where (@) is the angular wave function and ¢,,, are its
ables, A and B, has the form [2] expansion coefficients into the eigenfunctions of L,
SA+5B>p, 1)
I = -1/2 imo
The entropies .S A and S B are defined by the standard v(9)=(2m %; m® G )
formula
Since x In x is a convex function, the following in-
SA=_2 pAnpA @) equality holds *! [3]
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where p;A is the probability to find the value of the Ad f doiyi” Inlyi
Ad

observable A in the ith interval of the spectrum of A,

or in the ith bin, in the terminology of ref. [2]. 1 ) 1 )

Deutsch studied the simpler case of observables with i Ad f dé1y¥[” In (E f déiyl ) . (%)
purely discrete spectra. Partovi extended these meth- 4 A¢
ods to the general case of discrete and continuous spec- I shall assume that all the integration intervals in (3)
tra and applied them to the most important pairs of are of equal length and next I will use (5) to obtain
observables: angle-angular momentum and position- the inequality

momentum. In these two cases, he obtained certain ex-
pressions for the lower bounds b, but his results are not
optimal.
In what follows, I shall derive the optimal bound
for the angle-angular mo.n?entum pair and @prove the *1 The value of a convex function at the mean value of the
lower bound for the position-momentum pair. argument does not exceed the mean value of the function.
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