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Abstract. The center-of-mass system for many bodies inR
3 admits a natu-

ral action of the rotation groupSO(3). According to the orbit types for the
SO(3) action, the center-of-mass systemM is stratified into strata. A quan-
tum Hamiltonian system and a classical Lagrangian system are defined on
L2(M) and onT (M), respectively. These systems are also stratified accord-
ing to the stratification ofM , and then reduced by the rotational symmetry,
respectively.

1. Introduction

Consider a smooth manifoldM on which acts a compact Lie groupG. According
to the orbit types of the group action, the manifold is stratified into different strata.
Mechanics will be set up on each stratum and then reduced by symmetry. We apply
this idea, takingM andG as the center-of-mass system forN bodies and the ro-
tation groupSO(3), respectively. The center-of-mass systemM will be stratified
into M = Ṁ ∪M1 ∪M0, whereṀ andM1 are the set of non-singular config-
urations or non-linear molecules, and the set of collinear configurations or linear
molecules, respectively, andM0 is a singleton which denotes the simultaneous col-
lision configuration. We have no need to discuss mechanics onM0. A quantum
Hamiltonian system is defined onL2(M), and stratified into those onL2(Ṁ) and
L2(M1), which are reduced to quantum systems on vector bundles overṀ/SO(3)
andM1/SO(3), respectively. A classical Lagrangian system is defined onT (M),
and stratified into those onT (Ṁ) andT (M1), which are reduced to classical sys-
tems on vector bundles oveṙM/SO(3) andM1/SO(3), respectively.
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