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Comment on “Quantum Phase of Induced Dipoles The system described by Eq. (2) is one which allows
Moving in a Magnetic Field” quantum mechanically well-defined solutions only when
the numerator of thé/r> term is non-negative for alh.

It has recently been suggested [1] that an AharonovThis condition is readily seen to be violated in the case
Bohm phase should be capable of detection using beant§ m = 0 whenever there is a nonvanishing electric field
of neutral polarizable particles. A more careful analysispresent [2]. Moreover, the cade = 0 is clearly trivial
of the proposed experiment suffices to show, howevelin that it implies the absence of a quantum phase with the
that it cannot be performed regardless of the strength adnly effect of the interaction being a mass renormalization

the external electric and magnetic fields. (i.e.M — M + aB?).
To demonstrate this result one begins with the La- One could, of course, attempt to avoid the difficulties
grangian of Ref. [1], associated with thd/r? term by adding an infinitely
Lo 1 5 large potential for- less than some fixed radiks This,
L =3MV" + 3a(E + V XB), (1) however, would require that an entirely different quantum

where « is the (intrinsically positive) polarizability of mechanical problem be solved, one which would not have
the particle andM is its mass. The electric fiel® @ physically acceptable limit fak going to zero.

is taken to have a magnitude/r in a radial direction In summary, the experiment in the form proposed
in a plane perpendicular to the uniform magnetic fieldcannot be carried out because its assumptions are in ba-
B. Upon applying the canonical formalism, one readilysic conflict with quantum mechanics. Whether a cutoff

obtains from Eq. (1) the relevant Hamiltonian in the form modified version could yield observable interference ef-
X fects is, at present, no more than a matter of conjecture.
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_m”+ 2makB/h — Mak”/h }fm(r) =0, (2 [2] It may be worth emphasizing that this problem cannot
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r arise in Aharonov-Bohm scattering since, in that case, the
where the angular momentum quantum numietakes coefficient of thel /+? term can never be negative for any
the valued), =1, £2,.... m value.
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