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We develop natural extensions of the coherent state path integrals by liberating
fiducial vectors from conventional selections: We have taken arbitrary fiducial
vectors in principle. We treated canonical coherent states and spin or SU(2)
coherent states. The attempt turns out to be performed successfully.

First, the extended coherent states are arbitrary superpositions of ““displaced
number states” for the canonical case and those of rotated eigenstates of the third
components of spin operators for the spin case. The latter is specified by a full set
of three Euler angles. Second, we have proved the “overcompleteness" relations of
the extended coherent states. Third, using them we performed path integrations in
terms of the states. The Lagrangians in the canonical coherent state path integrals
and spin ones have some additional terms that reflect the effects of coefficients of
fiducial vectors. For the spin case, the charge of fictitious monopole term is
modified from the conventional one. Fourth, we applied new path integral formulae
to simple physical problems in relations to geometric phases. Quantum optical and
magnetic resonance systems are treated. Fifth, we have also shown that our
extended spin coherent state path integrals include the fictitious monopole formula
due to Berry as a special case. Sixth, we proved that our extended spin path
integrals tends to the canonical ones in the high spin limit. Seventh, for the spin
case, we find that there may be restriction on fiducial vectors due to a sort of gauge
symmetry of Lagrangians. This results in the Dirac condition.

We can consider these extended coherent states as new quantum states that
have no classical analogue. They may describe macroscopic or mesoscopic wave
functions having higher ground state energies. Applications to more complicated
systems and the quantization of the fictitious monopole charge for generic fiducial
vectors remain still.
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