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A new entropie uneertainty relation for simultaneous measurements of two angles 'P and (J and two eorresponding angular

momentum operators Lz and L 2 is derived. Step funetion teehniques are introdueed to eomplete the proof.

In a recent paper [1] one of us (IBB) obtained the
optimai entropic uncertainty relation (EUR) for the
angIe-anguIar-momentum pair. The purpose of this
letter is to generalize this result to the case of two
angIes\()and 8 and the coi'respondingpair of operators
Lz and L2. Our estimates are optimal and can be ap-
proached arbitrary close by the eigenstates of the
operators Lz and L2, Le. by spherical harmonics.

The Ieft-hand side of EUR in our casehas the form

s «.p,e) + S(Lz,L2) =- 6 Pi In Pi
i !

00 l

- 6 6 IClml2lnlclml2,1=0 m=-l

where

(1)

Pi= f dS1 11/112,
Ani

(2)

1/1is a normalized, anguIar, wave function, {b,S1i} is a .
partition of the fuH solid angle and clm's are the coef-
ficients of the expansion of 1/1into spherical harmonics,

00 l

I/i(\{),8) = (27T)-1/2 6 6 Clm eim<p81m(cos 8). (3)1=0 m=-l

The first term in (1) can be estimate.d as foHows (see
the appendix):

- 6 p.lnp. ~ -In(max 1b,\{).I). l l . l
l l

- f d\{) f dz 11/112In f dz 11/112, (4)

384

where

z = cos 8 , (5)

1 b,\{)i Iis the wid th of b,S1i in the \()direction,

f dS1 = f d\{) f dz .
Ani A<Pi AZi«P)

(6)

The unIa bele d integrals [as in (4)] are extended over
the whole integration range.

The second term in (1) is estimated in a similar vein

00 l

- 6 6 IClml21nlclml2
1=0 m=-l

+00

~- 6 6 IClml2In 6 IClm12,
m=-ool;;'lml l;;'lml

(7)

just by taking in to account the monotonicity of the
10garithm. .

By combining (5) and (7), we obtain
00 l

- ~Pi In Pi - 6 6 lClml2 In Iclm 12+ In b,\{)
l 1=0 m=-l

~ - f d\{) f dz 11/112In f dz 11/112

- 6 6 Iclml2 In 6 IClm12,
m=-oo l;;'lml l;;'lml

(8)

where
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