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Motivation

Reduction D=10— D=4 leads to massless scalar
Pelds in effctive actioncontradiction to 5th brce exp

Backgound Buxes lead to potentials

| * loop and non-peturbative corrections impotant

If tree larel term vanishes

Reduction determines soft supersymmetrreaking
terms (direct relevance ér LHC!):role of qguantum

corrections?




Over view

¥ Review type |IB compactibtians with [3urs
¥ Large wlume scenario

¥ Effects ofstring loop carections

¥ Soft susy l@making tems

¥ Outlook




Type |IIB

e Massless (bosonic) spectrum:

oun, 'y Bun, C Cun, Cunro

e 10-dimensional action:
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e Calabi-4u (orientibld) compactibcation of |IB
=t N =1, d= 4 supergraity

e Moduli problem

Complex structue: U (number gien
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2-dim exampleorus




Backgound Flues

¥ 1B string theoy contains 2drm belds

¥ Kinetic term in 10 dimensions:
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¥ Internal componentss'  of the metric
correspond to the moduli Pelds

¥ IF; " # 0:Potential br the moduli
[PolchinskiStrominger]
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[GiddingsKachru Polchinski]




N b X | = =N T+

N = 1, d= 4 Super gravity |
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e Wpryux leads to potentialdr dilaton and cs.moduli

® KKLT: [KachruKalloshLindeTrivedi]

Additional contribution to superpotential
from D7-branes wrpped aobund 4-cycles !

Gaugino condensation on DY:
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® Supersymmetric minima:
D+iW =Dy W=DgW =0(




Drawback of KKI

e W = Wgyx + Wpp = W(S,U) + A(S,U)e’ &'
K=1In(S+ 9! 3In(T+ P)+ K(U, 9)

e Stabilization ofS andU by DyW = 0= DsW
W=Wy+Ae'?" , T=1+iC
DrW =0=! Wo="Ae #(1+ zal)

—> Wy Vvery small




Supersymmetric miniom ISAdS:
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[Kachru,KalloshLindeTrivedi]

One needs uplift mechanism

V=6 GPD,WDMW! 3W}? +




LargeVolume Scenario (S

[BalasubramaniaBerglundConlon,Quevedo]

o Wo of order O(1) «——— more generic

O DTW E( [BalasubramaniaBerglund]

o ! ‘-corrections not negligible  [BecterBecler, HaackLouis]

K =12In(V)+..." ! 2In(V+ 318)%) + ...
=1 "(3)#/ (2(2%)3)

e Look at paticular direction in KShler cone

Va3, 1 (vo10%Iy)
1,1 InV




* QOSwiss cheesani [Conlon,Queveda, Suruliz]




e Examples inDenef,Douglaskloreal

* Here for simplicity alvays typersurface irPf ; ; ¢ o

* hl,l = 9
hy = 275
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e Look for minimum with
1721 v, alg! Inv (=l @ ast v

e |Large wlume expansion of the potential
(already minimized wt.imaginay patrt in Tg)
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e Minimize w.t. s,V :
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e Minimum (non-supersymmetriddS;needs uplift
Can be done without changinig,V much

[Conlon,Quevedo, SurulizChoi, Fallowski,Nilles,Olechowski]




How stable ae existence (andefitures) of IV
vacua against other guantum cections?




vacua against other guantum cections?

How stable ae existence (andceatures) of IVST

o | !'CorreCtiOnS [Conlon,Quevedo, Surulitz]




How stable ae existence (anceatures) of VS
vacua against other guantum cections?

o | !-Corrections [Conlon,Quevedo, Surulitz]

* No discussion of aditional loop-corections in
presence of D-branes/O-planes:

Kleinbottle: MsSbius strip: Cylinder.
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1-loop KShler potentic

* Not known for the Pf; ; ; 4 o; Model

e Resultbr T/ (Z,! Z,):
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Berg,Haack,KS
where c= 15 (2! ®°) and [Berg,Haack,K3rs]
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e The functioncE,(U) :
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Gets largedr large U; : proportional to Us

! Corrections can get largef degenerate tori

Compaed to ! "-correction,1-loop corection is suppessed
IN S- but leading IM-expansion




* Generalization toP?, , ; ¢ 5 model?

Does one expect carections ! K !

e Could lead to ery strong constraintsdr LVS




Origin of loop corections

e Exchange of Kaluza-Klein modesg ! t

N

!/s 2-cycle wlume

This eféct should generalize ) , , 4 o, Model



e Exchange of stringajnding aound 1-cycles within
the intersection of tvo D7-brane stacks




e Exchange of stringajnding aound 1-cycles within
the intersection of tvo D7-brane stacks

* However:In P}, ; ; § ymodelthe D7-branes do not

Intersect=1 does not generalize (other models?)




e Plausibledrm of 1-loop corrections:
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= Vhpr + Vhp2 + V3
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eThe two terms in V3 :

(A=1Wo= 1,
a=21/8" = 131

r.r,ffﬁjﬁ,w
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e Mainy quantitatie changes

o log,, V! " 0.12%EK) + 139¢ , 15! " 0.37E€ ") + 41.9¢

o ! =0 possible?




Soft susy beaking term
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e These ae determined lp moduli F-terms

e E.ggaugino masses:
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* |n LVS:SM gauge gup arises fom D7-branes
wrapped apund small cycles

Refa! g,°! !s+ ha(S,U)

e However
- = (without loop corrections)
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o In P60 Model:

o) 10y ) +o(v' D

Fs= 21,2, (1!

—> Cancellation at leading der
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[Conlon,Quevedo;
Choi, Fallowski,Nilles,OlechowskKil

e Similar ér other soft susy beaking terms
| Abdussalan€onlon,Quevedo, Suruliz]




e \What about loop corections?
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e |Loop corrections ony gopear sub-sub-leading!




Conclusion

0O LVS seems surprisingly stable against
1-loop corrections

O Is our conjecture right?
0O Field theory derivation? [Cicoli,Conlon,Quevedo]

0O Further corrections?




