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Introduction 

In the past few years it has become quite clear that the theory of r-spin curves 
and the theory of Gromov-Witten invariants have much in common. That connec-
tion has been made even more definite by the recent developments in the theory 
of orbicurves and orbifold stable maps, as developed by W. Chen, Y. Ruan, D. 
Abramovich, A. Vistoli and their collaborators. That theory has not only simpli-
fied the r-spin constructions considerably, but has also shown the spin theory to be 
very similar to orbifold Gromov-Witten theory. 

The conference in San Francisco was intended to bring together researchers 
working on a wide variety of different aspects of these theories in the hope of 
further illuminating these connections. The conference was very successful and the 
papers here go even farther than the conference in bringing together many formerly 
disparate aspects of the theory of spin curves and orbifold Gromov-Witten theory. 

The first three papers, those of A. Polishchuk, A. Chiodo, and Y.-P. Lee, are 
directly connected to Witten's Conjecture for r-spin curves, which was the initial 
motivation for much of the interest in r-spin curve theory. Polishchuk and Chiodo's 
papers are closely tied to issues of the virtual class on the moduli space or r-spin 
curves, whereas Y.-P. Lee's paper shows that, from the axiomatic properties of 
that class, and using Givental's potentials with known relations of Dubrovin, Zhag, 
Getzler, and X. Liu, the Witten conjecture holds in genus 1 and 2. 

The relations developed by X. Liu play an important role in Y.-P. Lee's proof, 
and they also help illuminate other essential structures in general Gromov-Witten 
theory and other cohomological field theories. Liu's paper included here, on rela-
tions in the large phase space, is even more strongly connected to r-spin theory, 
since the descent axiom of that theory, coupled with the theory of stable spin maps, 
illustrates a surprising connection between the large phase space of usuftl Gromov-
Witten theory and the r-spin correlators. 

Another important aspect of the theory of r-spin curves and its generalizations 
is the relation it has to singularities, especially as a sort of Landau-Ginzberg A-
model. The bridge from spin theories to singularities is through the orbifolding of 
Frobenius algebras (and cohomological field theories), as described in the paper of 
Kaufmann. 

Orbifold cohomology is also closely tied to singularity theory, as detailed in the 
various results and conjectures described in Y. Ruan's paper on crepant resolutions. 
And just as Ruan's work illuminates the connections between orbifold cohomology 
of a quotient singularity and the ordinary cohomology of a crepant resolution, so also 
the paper of Lupercio and Uribe shows that other cohomology theories on orbifolds 
are related, in particular the Beilinson-Deligne cohomology and the Cheeger-Simons 
cohomology of a global quotient orbifold are canonically isomorphic. 
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viii INTRODUCTION 

An important part of the relationship described by Ruan between orbifold 
cohomology and the usual cohomology of resolutions is the fact that orbifold co-
homology keeps track of not only the so-called "untwisted sector," but also that 
of twisted sectors, corresponding to the various fixed-point loci of isotropy groups. 
These appear to carry precisely the information needed to reconstruct the ordinary 
cohomology of the crepant resolution of the singularity, at least in many interesting 
cases. Spin curve theory also has a state space that is larger than one might have 
expected, corresponding in some way to a collection of twisted sectors. The paper 
of Morava examines the twisted sector constructions and shows how in a general 
category of orbispaces the inertia stack constructions can be used and generalized 
to understand and organize the higher twisted sectors. 

Finally, despite the power and interest of these theories, there is still a real 
shortage of computed examples, so the computation by S. Shadrin of Hodge in-
tegrals and that of James Spencer of the orbifold cohomology of the moduli of 
genus-two curves (especially since this moduli space is so important in its own 
right) are welcome contributions. 

We are very pleased to make these papers available to the public in this volume, 
and we expect to see much more activity at the confluence of these exciting subjects 
in the near future. 

T.J.J., T.K., and A.V. 
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hierarchy of integrable systems. In genus 0, the intersection theory in 
question is known to yield the Frobenius structure of the 
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Lastly, the moduli spaces of maps of these curves with extra structure 
together with their virtual fundamental classes realizing the algebraic 
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Title: Inertia Orbifolds, Configuration Spaces and the Ghost Loop Space. 
Abstract No. 987-55-171: In this talk I will define the ghost loop 

orbifold £ 8 X of an orbifold X consisting of those loops that remain 
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- - aw a f = 0, asi = a- ' 
Si 

where W is a nondegenerate quasi-homogeneous polynomial (if 
W(s) = ~sr, then the second equation is the r-spin equation). We prove 
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