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ABSTRACT
First we.put forward an essential condition, for the existence of the non-zero adiabatic
geometric phase of a quantum-mechanical Hamiltonian system, that the Hamiltonian opera-
d

tors at different times do not commute. Then it is shown that constraint {n (¢} |5 {2 (t);

d:
= 0 determines completely the phase relation of normalized eigenstate vectors [n'(t)) at dif-
ferent times. According to this property, we advance the sufficient and necessary condition

for the existence of the non-zero adiabatic geometric phase, which is | ' (T)) 7| 2" (0))
when {(n'(2) | a{'i}‘ fn'(t)) = 0. And also we derive a general time-integral formula for the

adiabatic geometric phase along the line. Finally, as an application of i1, we calculate the ge-
ometric phase of a spin 1/2 system once discussed by Solem and Biedenharn. It is pointed out
that the problem encountered by them lies in the multi-valuedness of the eigenstate vector in

parameter space.

PACC: 0365



