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| INTRODUCTION & OVERVIEW

SoME LONG-STANDING  OPEN PROBLEM S
oN THE WAY FROM STRINGS TO THE 0BSERVED WORLD

¢ SUPERSYMMETRY BREAKING

e ModuUL! STABILIZATION

e vAcUum EnERGY (4 SELECTION )

D IN HETEROTIC COMPACTIFICATIONS
N A NEW LIGHT

FOLD COMPACTIFICATIOAIS

FIRST STUDIE
CAN Now BE STUDIED
W TPE- 1K ORIENT!
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THE ABOVE PROBLEMS ARE " INFRARED " ONES
WITH SOME LIMITATIONS [/ CONSISTENCT ~CONDITION S

CAN BE ADDRESSED IN THE EFFECTIVE SUPERGRAVITY
(ONSIDER HERE A SPECIFIC N=I| EXAMPLE
® TA oN TUZ,x2,) Pus S orRIENTIFOLD
@ GENERAL SYSTEMS oF 06 /D6
® GENERAL BULK FLUXES (RR,NSNS , Sc-Sc)

© BRANE EXCITATIONS + FLUKES SET To ZERO
( EVENTUALLY To RBE INCLUDED )

AND  DERIVE ITS EFFECTIVE N=4 SUGRA
BY GENERA LIZED DirEysigas REDUCTION

THE  METHOD

DUAL ® o0 e e @

FORMULAWON BERGSHOEFF -KALLOSH - OR7/IN
~ROEST - VAN PROEYEN

® ¢ @ e o §

SU:")LBH% ao/ép'fed to the pVeSen’f case




THE MAIN RESULTS:

e BIANCH! IDENTITIES WITH GENERAL FLUXES
(AND MODIFIED TADPOLE CANCELLATION CONDITIONS )

G 12 SCHERK- SCHWARZ  GEOMETRICAL FLUXES
T & NS-NS THREE-FORM FLUXES
G ¢ AL R-R p-FORM FLUXES (0,{’:,,@,)

o EEFECTIVE N=| POTENTIAL & SUPERPOTENTIAL
EXPLiCiTLY DERIVED> BY DIMENSIONAL REDUCTION

REPRODUCES DKPZ WHEN BOTH AfPLICA BLE

® GEOMETR\CAL FORM OF SUPERPOTENTIAL

W-4(Ge' - i(H-iwJ ) A QF°

X6

GENERALIZES PREVIOUS RESULTS BY

GUKOV -VAFA - WITTEN GUKOV  GUKOV-HAALK |
TAYLOR - VAFA  TA CARDOSO-CURIO-DALL'AGATA - LUST
oo GURRIERI - LOUIS - MICU - WALDRAM
GRANA -MINASIAN- PETRIN - TOMASIEUAQ
GR(MM~- LOUIS |

® EXPLICIT EXAMPLES wWITH PERTURBATIVE
STABILIZATION OF ALL UNTWISTED BULK
MobyuLl IN N=4 Sust  ADSy (74Aam

INCLUDING SOME GENUINE N=4 ONES
NOT CONTAINED IN N=4 GAUGINGS
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2 DUAL FORMULATION OF A SUGRA

BoSonNIC FIELDS
Guy MERIC P Dratod B,y NS 2-FoRM

RR-FoRms; C(') C(3) (5) CG'J C(@)
f 1

THE DUALITY TRICK/

C® D-pL |
G (e+1)| I G (D-p-!) |

e Chogse a pawr, 45 independent variables

e Whrite +he Action 6thcvalen+ 4o +the
chandard one witout Fluxes andl branes

e Va"'ér wet. o CP = BT
~ Foy G(D'P““: dG6 + ... =
-p-1)
o Solve the BT : GDP‘ C(b-f—p 2)

and ldew‘th the l'n‘l'egralm\ +3 Condo‘hons
. P‘U? the solution into 'Hae actiom

INITIAL CHOICE MUST BE ADAFPTED
To THE ALLOWED FLUXES ANP BRANES




STANDARD FoRM OF MASSIVE TIA SUGRA
(ROMANS )

) (32)
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“THE MODEL (szzz, ’ S_Z_Ls)
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3. BIANCH] IDENTITIES J THEIR SOLUTIONS

ALlow FOR GEOMETRICAL FLUXES OJJ-K‘:
(CONSTANT PARAMETERS OF SCHERK-SCHWARZ REDUCTIONS )

BTy o2 — w-w =0

Moot Fecea BI for the NS-NS 3B-Form :
JdH +w-H =0 = H=dB+w-B+H

= a

P

H = CoNSTANT w-H=0
ModcFeed BT Ffor +he KK Feld - .sfreng-fhs =
obtawneol varying w.r.t. lagrange mulfipliers A%

(&) iF AP goos nat couple 4o localizeo sourceés
deP ey paeT V=0 =
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G = ConSTANT @)+ G G+ Ha cr¥=0

@ since AG) couples to D6- bvanes 4 06 -planes
(2)
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: S
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INTEGRARILITY CONDITIONS ( RR-TAbPoz_Es) .9 |
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4. N=! EFFECTIVE POTENTIAL & SUPERPOTENTIAL |

“THE SEVEN ‘MAwn' MoDUL (A=1,2,3) |
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THE SCALAR POTENTIAL /
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—THE SUPERPOTENTIAL W |

V: VE-f- VH +VG+V EIeK[qZ{%‘FK{W’z_ 3’W12]
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As DERIVED BY DERENDINGER, KOUNNAS, PETRoPOULOs, FZ
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5. MODULI STABILIZATION ON N=I AdS,

V=" Z lwpekW[*= 31w ]

< W +KgW> =0 <W>#0
K 2 2
N=l SUSY AdS,: <V>=-3<e (W[>==3m,,

PLANE - SYMMETRIC CASE (’E“"Tz“’ T )
As IN DKPZ

IMPOSING OnLY N= A R.TI.
—(6 o)
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Al) MoDULI STABILIZED A LA BREITENLOHNER-FREEDMAN

2
i & > - (9/4) ms3y,

TWO INDEPEJDENT PARAMETERS #4 GOLDSTONE AxION
( LINEAR @omBINATION OF T Vi, Vo, V3 )

REQUIRING N=Y TeuneATION AS I DKPZ
— 2,2 2

S7/LL  ONE-PARAMETER FamitY OF 440!59 VACUA
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¢ CoNCLUSIONS & 0UTLOOK:
SUMMARY OF RESULTS

A ON Te/(Z,xZ;) AND 52T, ORIENTIFOLD

WITH GENERIC FLUXES AND BRANES (N=1)
( BUT THE METHOD IS MORE GENERAL )

@® DUAL FORMULATION =2 MODIFIED BEXT
VZ2 =5 GEVERAL TADPOLE CANCELLATION CONDITIONS

® FEFFECUVE POTENTIAL AND SUPERRQTEMWAL

o :
Dsz FoR THE SEVEN ‘MAIN "’ MoDUL. !

® vz GEOMETRICAL EXPRESS/ION FOR W

., N=l SUSY AdSy VACUA WITH ALL 3
DKPZ  CEoMETRiCAL MODUL! PERTURBATIVELY FIXED

N=l susY AdS, vacua dlso S’l’UdtéG/b&'
BEHRNDT-CVETIC  LUST- TSIMPIS

{CJOK':'Mg &1/' Férm o€ va rc'a’h'ons
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EXTENSIONS [ GOALS

e INCLUSIoN OF BRANE FLUCTUATIONS

® LOCALIZED MAGNETIC FLUXES

(WITH THEIR GENERALIZED BT
AnD TADPOLE CANCEUATION CONDITIONS )

® CONSISTENT Inceusion OF D-TERMS
WITH THEIR FULL FIELD -DEPENDENE

® SEARCH FoR STABLE Non-dd's, VACUA
( CONSISTEAT SUPERGRAVITY UPLIFTINGS' )

o CALCULATION OF SOFT TERMS
AROUND SEMI -REALISTIC VAC(_/A

@ PERTURBATIVE AnD NoN -PERTURBATI VE
CORRECTIONS ToO THE CLASSICAL RESULTS
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RECENT RELATED DEVELO PMENTS

o DE WOLFE - GIRYAVETS- KACHRY - TA{LOR hepth (0505160
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RECENT RELATED DEVELOPMEANTS i

o DE WOLFE - GIRYAVETS- KACHRY - TA{LOR hepth (0505160
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