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This article exploits the idea of using conifold transitions to construct mirror manifolds for Calabi-
Yau complete intersections in Grassmannians. The idea of using conifold transitions is the fol-
lowing. Suppose we have two CY manifoldsX andY which are related by a conifold transition;
i.e. there is a degenerationX0 of X with only finitely many nodes as singularities such thatY is
a small desingularization ofX0. Now suppose further that the mirror partnerY ∗ of Y is known.
Then morally one should find the mirror partnerX∗ of X by the mirror reflected construction.
This means thatX∗ should be the desingularization of a suitable degenerationY0 of Y .

This rationale is used by the authors in the context of Calabi-Yau complete intersections in
Grassmannians. Here the conifold transition can be used to produce associated Calabi-Yau varieties
in smooth toric varieties for which a mirror construction is known. The mirror of the original variety
is then conjectured to be the desingularization of a suitable degeneration. In order to produce the
degeneration of the original variety for the conifold transition the flat degeneration of the ambient
Grassmannian to a Gorenstein toric Fano variety constructed by Sturmfels is used.

In order to calculate the instanton numbers or the Gromov-Witten numbers the authors use a
version of the trick with factorials. This method allows them to compute these numbers without re-
currence to the mirror manifold. To this end, they conjecture a general formula for the normalised
solution of the quantumD-module of Grassmannians, which agrees with the Lax operator con-
struction of T. Eguchi, K. Hori and C. S. Xiong [Internat. J. Modern Phys. A12 (1997), no. 9,
1743–1782;MR1439892 (99a:32027)]. In fact, the series is obtained by a specialisation of the se-
ries associated to the small desingularization of the degeneration of the Grassmannian mentioned
above. This conjecture is proved for the Grassmannians containing complete intersection Calabi-
Yau threefolds by direct calculation. This result together with the Lefschetz hyperplane section
theorem for homogeneous varieties by Kim allows the authors to give explicit formulas for the
virtual number of rational curves on a general complete Calabi-Yau threefold in a Grassmannian.

Reviewed byRalph Martin Kaufmann

c© Copyright American Mathematical Society 1999, 2011

/mathscinet
/mathscinet/pdf/1658768.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=van%20Straten&s5=&s6=&s7=&s8=All&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=26
/mathscinet/search/publications.html?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=van%20Straten&s5=&s6=&s7=&s8=All&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=1
/mathscinet/pdf/1334939.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=van%20Straten&s5=&s6=&s7=&s8=All&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=28
/leavingmsn?url=http://dx.doi.org/10.1016/S0550-3213(98)00020-0
/mathscinet/search/publications.html?refcit=1619529&amp;loc=refcit
/mathscinet/search/publications.html?revcit=1619529&amp;loc=revcit
/mathscinet/search/mscdoc.html?code=14J32%2C%2814D05%2C14M25%2C14N10%2C32G20%29
/mathscinet/search/publications.html?pg1=IID&s1=219978
/mathscinet/search/institution.html?code=D_TBNG_MI
/mathscinet/search/publications.html?pg1=IID&s1=365502
/mathscinet/search/institution.html?code=1_OKS
/mathscinet/search/publications.html?pg1=IID&s1=359696
/mathscinet/search/institution.html?code=S_MLI
/mathscinet/search/publications.html?pg1=IID&s1=167990
/mathscinet/search/institution.html?code=D_MNZ
/mathscinet/search/journaldoc.html?&cn=Nuclear_Phys_B
/mathscinet/search/publications.html?pg1=ISSI&s1=163910
/mathscinet/pdf/1439892.pdf
/mathscinet/search/publications.html?pg1=IID&s1=360477

