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‘HAPPY BTR?Y-iVAY  A B E !

Large Amplitude Collective Motion (LACM) theory is one subject to which Abe

Klein has devoted a significant amount of his time. His recent Annals of Physics

article with Niels R. Walet and Giu Do Dang,  208, 90 (1991) is a partial review

of his and his collaborators’ efforts towards solving one of the central and most

difficult problems of LACM, the definition of the collective submanifold. I have

been fortunate to work with him on this subject and to become one of his numerous

friends. I hope that Abe will enjoy the subject I have chosen.

I shall argue here that band crossings play a crucial and far more subtle role

in LACM than has been appreciated. The ultimate theory of LACM will have to

include the dynamical effects arising from their presence. The fact that adiabaticity

is violated near a level crossing is a textbook issue. In their classical paper [I], Hill

and Wheeler gave a rather detailed analysis of the role of Landau-Zener transitions

and advocated the use of a multisurfacepoteritial energy in the treatment of LACM.

Similar problems arise = well in chemistry and condensed matter physics [2]  and the

presence of level crossings is linked with the onset of dissipation. In Ref. [3] I have

suggested a similar picture, but also added a new element, dynamically generated

gauge fields. Relatively recently it became evident that there is a rather unusual

correction to the adiabatic theorem, the way everyone knows it from textbooks, the

so-called Berry’s phase. Berry and Mead [4]  pointed out that gauge fields have to be

added to the Born-Oppenheimer picture, whenever a level crossing is present, and

that they might lead to some rather remarkable phenomena. Mead [4]  coined the






















