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Warped
Extra Dimension

=P Explain hierathies

5D metric = |R=UV 'R

dSZ — e! 2kde2 + dy2

¥ Gauge hierarty problem:
nggS M AaS®andallSundrum 99]




¥ Fermion masses:

e.g.electron,top
[TG, Pomarol 00]

¥ SUSYbreaking scale:

e.g.Warped MSSM
[TG, Pomarol 00]

uv IR

Can we explain érmion mass hiera@hies
AND low SUSYoreaking scale?




Reality CheckAdS/CFT corespondence

[Maldacen&7]

5D warped dimension “ stmgly coupled 4D theoy

Bottom line:Extra dimensions need not beal
=P mathematical tool

|8!2

Witten 81:Dynamical SUSY &aking Msysy = € 96 Mp

| 8!2
ADSICFT @ o2b; | g 'KR

Build stongly coupled 4D model using 5D warped dimensic
L— new tool!




5D Gravity model

elementay




SUSY beaking motivated &m string theoy:

[Klebanw-Strassler 00]

' 1 1 1
dSZ — 21/233/4 e! 5g+ 2Y dxudas“+ §€3q! 8p(d7'2+952,)+ ée3q+ 2p+y(g%+g§)+ 663q+ 2p! y(g§+g42f)

where @, Y,P,Y functions of radial coatinate !

DefOrmation: q= qot ) é.@ [Kuperstein-Sonnenschein 03]

mp Efective non-SUSY 5D metric

2 25../662!/3 n ! o4'/3 m .F /3 no 141/ 3y qu 2
ds? ! — (1+ 3t e */3)dx,dx +4—6$§S(1#6#p e 4/3)d




5D metic deviates in the IR: e 131 7

T

— A2() A2 2 2,y 1 y4
dsi = A%(z) dx®+ dz A?(z) = (<2’ 1! -

mp SUSY bkiaking in the IR




No SUSHKreaking

5D backgound presenes U(1) R symmefr. .

Flux compactibcationmp gaugino masses

Gij 1+ h.c. Ga " z
3

S

Leads to 3d generation squark and slepton masses via
gauge mediation.




Dual 4D theoly mimics Single-Sector mod

[Arkani-Hamed|.uty, Terning 97]

¥ NO messenger sector
Dynamicalil breaks SUSY

¥Single sector= { Generates composite 1st & 2nd

generation quarks and leptons

;

g2

¥Gauge mediated contributions to gauginos
and 3d generation

M7, !




Scalar massesacalculable in 5D mode
eg. !=005 zg=35TeV

er, er, ;| 10160,10150,10160GeV
B, Br, %uL 5145,5130,5145GeV
dz, dr, &7, &g |5905,5885,5970,5890 GeV
Sy, Sgr, €7, €g |5905,5885,5970,5890GeV
& 1615GeV
b, B, t1, tb  |1354,1369,1253,1369 GeV
Lt Ry 511,630, 633 GeV
Hi, #y 478,593 GeV
#9, #9, #9, #0 | 288,480,511,598 GeV
h, AO HO H*| 115,646,646,651 GeV
G 2.35eV




Typical mass spectrum

TeV 4
10}~

LSP=gnatino ~ 1eV

1 F
O+

Like Omoe minimalO SSM

[Dimopoulos,Guidice 95Pomarol, Tommasini 95Cohen KaplanNelson 96]




Scalar mass constraint

¥ FCNC

e.g.K-K mixing: "m2, € 102 (F/IM)3
(10 TeV)? (10 TeV)3

¥ Hypercharge F-I term

Heavy 1st and 2nd generation leads to large D-term contribution
to Higgs massRequie:

Tr Ym? = 0




Scalar masses cannot be too

=)» Tachyonic stop/sbottom

One-loop:

Two-loop:

Requie:




LHC signal pp " 2! + F7

More data than
conventional gauge
mediation needed

Since 12 ery heay
diphoton rates educed

Impose cuts to educe backgrund:

pr. ! 40GeV, E;! 60GeV




Gabella, TGGiedt,arXiv:0704.3571 [hep-ph]

+ single—sector

X gauge mediation
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Conclusion

¥ 5D warped dimension mvides nev tool to

Stuc

y single-sector SUSYdaking models

¥ Sca

e of SUSfeaking andermion mass

hierarchy Is explained

¥Spaticle mass spectrumetated to €rmion
mass spectrum

¥ Can aentualy be seen at LHC




