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+ Fluxes G, are naturally constructed on resolved fourfold X,.

+ Fluxes of the form G, = m' w; A w; (for w; (1,1)-forms on X,,)
determine 4D chirality ¥(R) in dual 3D M-theory compactification.




CHIRALITY FROM 3D

. of 4D chirality ¥ (R) on

4D F-theory on X, F-theory on X, x S 3D M-theoryon X,

N = 1 gauge theory N = 2 gauge theory on Coulomb branch
Chiral matter in rep R Massive matter No matter

Comparison of two dual 3D effective actions:

1) M-theory side: Chern-Simons terms are

l ~
@{]”x = jA Gy A w; A wy, w; € HY1(X,)

X4

2) F-theory side: classically , from massive matter R

General form of loop-corr.:

@toor ¥(R) 4D chiral index Aharony,Hanany, Intriligator,
1] . ,
Seiberg,Strassler '97

» Matching of

“11:Braun,Collinucci,Valandro;

flux _ ~loop . Al 3 ’ ’
@U = @U : x(R) = Cr A Gy N\ Wy AYCJa Esole Yau;, |
Marsano,Schafer-Nameki:

X4
Grimm,Hayashi '11; Grimm,DK: in preparation Krause,Mayrhofer,Weigand




CS-TERMS & ANOMALIES

. of chiralities y (R) from .
Grimm,DK:in preparation
; flux : .. ~
1) fluxintegrals ©;, exceptional divisors on X,
2) loop-formula G)fj"’p effective curves on X,
. required by

> 4D Green-Schwarz mechanism Cvetic,Grimm,DK:in preparation

 CS-terms encoding 4D chiralities y(R).

« (CS-terms encoding gaugings of 4D axions.

. of these relations in 3D?



FLUXES & THEIR EFFECTIVE 4D PHYSICS

Fluxes G, are naturally constructed on resolved fourfold X,,.

Fluxes of the form G, = m' w; A w; (for w; (1,1)-forms on X,,)
determine 4D chirality ¥(R) in dual 3D M-theory compactification.

Analytic calculation of flux-induced warp-factor in local models.
Warping induces essential corrections to 4D effective couplings.




LOCAL GEOMETRY OF 7-BRANES

« Construct a local model of X, for a as follows

k 7-brane stackS_a?)k 6-brane stacki,Periodic multi-center
ondivisor s T-duality ondivisors  M-theory To,n-NUT over S

x’: TN-centers/
D6-positions

periodic

. specified by harmonic functions on

V; =log(|z|) — Z K,(2m|z|n) cos(2nn(x — x;))

n>0

Ooguri,Vafa ‘96



THE WARP-FACTOR ON TAUB-NUT

number on S

) n! brane-flux
1

. on this warped geometry
* flux a’- corrections to in F-theory
«  Warp-factor direction x is

- Extension to + inclusion of to warp-factor eq?
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