Nown-perturbative tnteractions
from fluxes

MBillo, L. Ferro, F. Fucito, M.L. Fraw, A. Lerda, ).F.M , 02071666 hep-th,
OROF. 4098 hep-th




Motivatlons

o Semirealistic string models:
ITA/B on CY manifolds+D-branes,O-planes

v N=1 string compactification: Heterotic on CY manifolds

( chiral matter from brane intersections ) M-theory on G2 manifolds

Complex structure moduli (shapes) WﬁuX(U 5 )

v' Moduli stabilization: Dilaton-axion modulus
( Fluxes and D-brane instantons ) Kahler moduli (volumes) Winst (T, T )
D3-branes
v SUSY breaking: F-terms , fluxes, hidden sectors, etc.
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o D-brane instantons + fluxes N
(Blumenhagen, Cvetic, Weigand,Ibanez,Uranga) L p
v'  New chiral couplings: o +2mik6p o
Majorana masses, Yukawa couplings, etc new scales

RSB x CY

(B @ )

v Flux induced couplings: Winst (G37 T, 7_:




outline

e The model: D3-branes on (DB/ZQ X Zi5 +3-form fluxes

v SQCD: gauge group U(N¢) + N#  flavours

o D(-1)-lnstantons: gauge vs stringy instantons:

v Instanton moduli space: D3D(-1) open strings

v Instanton action RR/ANSNS: Open/closed string amplitudes
° Now—pevturloative po’cew’cia ls: gauge & stringy instantons:

v F-terms: gauge and exotic superpotentials, BW multifermionic couplings

(Garcia-Etxebarria, Marchesano, Uranga)

e Conclusitons:




P=2-branes on C©°/Z; x 7,

o D3-brane gauge theory :

¢ Gaugewow U(Ng) xUMN) v (% 0)
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v' Matter: N()Nl + N()Nl P — 0 Q

Q 0
= SQCD: N.=No Ny=DN
e D(-1) lnstantons :
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v’ gauge instantons: /CQ — |l e o2 +2m1
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Y stringy instantons: K9 = 1 e 9
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Instanton moodull space

o DP=3D(-1) on flat space:
open string modes <€ Instanton moduli: f N
w
DD (x,uv Xas DC) Hév )\ézA)ij positions 9 /\
D(-1)D3 (Wa, 1™ )in

pw=1,.4 a,a=1,2 A=0,.3 c=1,.3 i=1,.k u=1,..N

sizes,gauge orientations p

o on C°/Zy x Us
v gauge instantons: kg = 1 (x,ua Dc aOH‘,qu,ILLul

: : c 0 2 3
v stringy instantons: Ko = 1 (SCM, D ; Qa, )\d()H,qu,,uul)

Only fermions from D3-D(-1) open string modes '
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Instanton actlon

¥’ gauge instantons: ko =1

9
2130/

Sps/p(—1)(®, ®) =

e D(-1)D=-ation: /'

+50a(@D+2R)wt + S B By %p@ﬂl
_ . d = ¢x)+V20¢(x) + ...
+iwg (D®@)p' —ip' (De®)w® ® = ¢(z)+V200(x) +...
¥ stringy instantons: /{72 =1 s = \%O/)\a ~ (

2730/ ¢l 3z o oz 3
p DCD—§<ILL(I)/L —,uCID,u).

Spa/p(-1)(®) =

G = 2¢? Go,3) ~ Whux

v flux couplings: { G = 2¢% G3.0) ~ (D Wanx)®

gfiwx gll (G020 - + SGau. 0% 0 70




Instanton integral

o Effective interactions:

S.q = M kaBa g2mikaTa /dgﬁe—spsp(—l)—sﬂux
S

v F-terms:
Set = / d*xd?0 Wins (2, 0)

o General form:

VVinSt(CC, (9) = q)mci)n(Dd(I)Dd(I))p‘ o

{° n=p=0 Affleck,Dine, Seiberg superpotential
0=0

* p=-n Beasley-Witten multifermions

o U(1)® € SO(6) R-symmetries:  Q(dM) = Q(Sex)

= determines m,n,p '
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Effective Lnteractions

o ADS, BW F-termus:

(Da® D*8)”
dr Hp+2No—2

VVinst — C A2N0+1_p

0=0

o Flux-tnduced coupLiwgs:

(Ds® D*®)"

g _ 2No+2—p
Winst =CG A Hp+2 § 2No+p—2

0=0
(Ds® DIB)”

_ ~ A2Nog—
VVinst—CGA . p(i)p—3(I)2N0+p—3

0=0

. S 2—2No 2mito /72No _ . :
Winst = C G M € 1% Ni=Ny <— stringy instantons

gauge instantons




coneluslons

o Flux tnduced WOW—‘PeYtM.YbatL\/C Lnteractions: gauge & stringy instantons

v Superpotentials, multi-fermionic interactions, etc.

o Modull stabilization: Ny = Ne < O
¥ Kahler moduli stabilization: € ¢ ’
, o J B
o Susy breaking: o L
¥ Soft symmetry breaking : G(S,O) ~ (DTWﬂUX)* ~ el Ny=N.—1

v Instanton mediated breaking : G(0,3) ~ Waux ~ g Ny = N,




