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Since 6d/5d theories can be engineered by compactifying F/M theory on
singular 3-folds X, the basic insight is that the relationship between
SCFTs and SUGRA can be interpreted as a relationship between 3-folds:

SCFT —  SUGRA

Xnon—compact ? Xcompact
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6d SCFTs called (G, G’) conformal matter theories (with global

symmetry subgroup G x G’) have an orbifold realization in terms of
non-compact 3-folds T2 x C2/Z, X Zp:
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Example: T°/Z, x Z, contains 16 copies of the (D4, Dy) conformal
matter theory. The non-compact curves C carrying D, global symmetry
are compactified into P's with self-intersection —4:




Next, let's consider 5d theories. 5d SCFTs are associated non-elliptic
3-folds, such as toric 3-folds. The 5d Ts theory, associated to the
non-compact 3-fold C3/Zs x Zs, can be represented (in a particular
Coulomb phase) as

Note Ts theory has global symmetry SU(5)3.
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An example we study is the mirror quintic 3-fold P*[5]/Z3, whose
singularities consist of 10 lines of SU(5) singularities meeting triple-wise
in 10 singular points Ty with normal geometry (C3/Z§.
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An example we study is the mirror quintic 3-fold P*[5]/Z3, whose
singularities consist of 10 lines of SU(5) singularities meeting triple-wise
in 10 singular points Ty with normal geometry (C3/Z§.

Locally, these points are Ts theories, but their arrangement in the mirror
quintic means their global SU(5) symmetries are gauged:
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2. Topological string partition function. Observing that

Ziop(T. 1, X) = Z8s = Zan = Zo(m, ) Y Zc(, \)e ™t €
C

we use the elliptic genus for O(—1), O(—4) strings to propose
topological string partition function on T°/Z3.

3. We make some progress towards generalizing the topological vertex
to SU(5) gaugings, which in principle permits computation of
topological string amplitudes for the mirror quintic.



Thank you!



