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l) Introduction: a warped model

|

Il
Vv

SM fields
Bulk

Planck—brane

TeV—brane

* RS addresses the gauge hierarchy :
Mgrav zTeVzQEW
Randall, Sundrum (1999)

* RS generates the mass hierarchies :
m, << m,
Gherghetta, Pomarol (2000)



l) Introduction: a warped model

|

Il
Vv

SM fields
Bulk

Planck—brane TeV—-brane

* RS addresses the gauge hierarchy :
Mgrav zTeVzQEW
Randall, Sundrum (1999)

H * RS generates the mass hierarchies :

m, << m,
Gherghetta, Pomarol (2000)

mmm) New Physics effects in the heavy fermion sector !



+ attractive features of the RS scenario with bulk fields
(= dual via AdS/CFT to composite Higgs & top models) :

— WIMP candidates for the dark matter of universe:
a LKP stable due to a possible KK-parity (like in UED)

— Unification of gauge couplings (as in ADD) at high-energies

— Extra-Dimensions =
necessary ingredients for higher-energy string theories



Bulk gauge bosons/fermions mix with their KK excitations
=> tree-level contributions to EW observables

Ways out to respect the constraints from EW precision data for M,~TeV :



The EW precision constraints in warped models :

Bulk gauge bosons/fermions mix with their KK excitations
=> {ree-level contributions to EW observables

Ways out to respect the constraints from EW precision data for My,~TeV :
~> Gauge custodial symmetry in the bulk Agashe, Delgado,
O(4) SU ), xSUR)r May, Sundrum (2003)

J = U
03) SU(2)y x Prr

~> Brane-localized kinetic terms for fermions/gauge fields
Carena et al. (2002) Aguila et al. (2003)

~> Modification of the AdS metric in the vicinity of the IR brane
Cabrer, Gersdorff, Quiros (2010)



« Minimal » representations under SU(2), x SU(2)xsx U(1)x: H=(2,2),

in b 4,51 G Lar
( S TR (tR)as
blL q_4/3L q—7/3L —5/6 tL b2L 2/3

N

“custodians”

SU(2)r === U(1)r
U(1)rxU(1)x === U(1)y
W By, == B, (+ZKK)



« Minimal » representations under SU(2), x SU(2)xsx U(1)x: H=(2,2),

in b 4,51 G Lar
( S TR (tR)as
blL q_4/3L q—7/3L —5/6 tL b2L 2/3

N

“custodians”

SUQ)x == U(1)g
U()exU(1)x == U(1)y
W2 B, == B, (+2Z'KK)

Z’ charges (I, isospin) and coupling (g,~ 2) => Zbb couplings addressing AP

t, singlet: no custodian top partners => possible large gkktt couplings favor At



ll) At_; and tt cross section @ Tevatron

« What is the Forward-Backward t
asymmetry for the top quark ? » p P

== 0 with Parity-violating couplings ;

/ B F © Westhoff
- ol — P  ofcosOf : 0 — 1] — of[cos O : —1 — 0] olys > 0] — oy < 0]
Arp = —F B — * . . 24
ol + o olcosO; : 0 — 1] + o[cos 0} : —1 — 0] oly: > 0] + oy < O]

( tt rest frame ) Rapidity : ¥+ = 5 In[(E + p.)/(E — p2)] = Ay/2



| —4— data

the only ones

pton+jets channel with 5.3fb-

075 (+1.3 sigma from SM prediction

|+ NLO tt+bkg
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w
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1 = tf parton - level
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0.4+ --- @ NLOQCD
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450 GeV/c?

+3.4 standard
deviations from SM




. ¢t parton - level
CDFdata53fb"’

. tt NLOQCD

+1.9 standard
deviation from SM

1.0 Ay

V(—1 < Ay < 0) AlAvl>
< Ay < 0)’ B



q
+ interferences with SM
; g \uon (negligible EW gauge contrib.)
Atp n.on-\./anis.hing 1 9, Qe t) = g, Qle ) slightly closer EW tests
(Parity violation) g. Q(c_q,) % g. Q(c_qg) =) [0 JeV-brane . ot SOl
A c u ,c d <0.5 ,
treated in
this setup

5D mass: ck

A'g significant e M, ~ 1.5 -2 TeV



q
+ interferences with SM
(-l KK gluon (negligible EW gauge contrib.)
At_; non-vanishing 9, Qe t) = g, Qle ) slightly closer EW tests
(Parity violation) g. Q(c_q,) % g. Q(c_qg) =) [0 JeV-brane : ot SOl
A c u ,c d <0.5 ,
treated in
At significant sy My ~ 1.5 -2 TeV | this setup

We will show that EW

fits are OK for :

c_u/d,~0.44, c_u/d;~0.8, c_c/s,~0.6, c_cx~0.6,

c_sr~0.49, c_t/b,~0.51, c_bg~0.53, c_tz~-1.3



Asymmetry at parton level (neglecting 2"9/3 generation + gluon initial state)...

aq = (Q(cgr) — Q(cqr))/2,

AER(3) = AqQt

Ao (py) B D12 [(8 — Mz i) + 2vqvs 8]

at:::(CQ(CtR) __CQ(CtL))/Qa

~ total 2
9 OSM —LO G s rinter.— 0G| | vg = (Q(eqr) + Q(eqr))/2,
vy = (Qcer) + Qce))/2,
Agé/()(g) - (&gM—NLO(g) aE &£€+intler.—LO(§)) y (6-SM—NLO(§) - &JgS—l—inter.—LO(g))
o7 goﬁ—NLO O RS+inter.— LO

A LO /A ASM—NLO / »

~ Agg (5) + App (5)

| | | ‘ | | i ﬂ
I g — tt |
04; \ - 7 //

SM(NLO)

-02

0.0 [ \ = 7
— RS \ RS + SM 1

500



Asymmetry at parton level (neglecting 2"9/3 generation + gluon initial state)...

ag = (Q(cqr) — Qlcqr))/2,
Ara?(pr) Bf |DI1? [(B — Micpe) + 2vqvr 3] | | ap = (Qetn) — Qleey)) /2,

9 FELLo(8) + 5RE inter— 0| | va = (Qegn) + Qleqr))/2,
ve = (Qcey) + Qet))/2,

A%g(é) — QqQy¢

S F ) o 5F 5 5 ) 1 5B 5
ANLO(3) — (0snm—nLo(3) + Srsyinter.—20(8) — (65m_nNLo(8) + ORsinter.—10(8))
&E’O]%LI—NLO(g) yr &}gg(}l}inter.—LO(§)

Lo ASM—NLO /
~ Agg (5) + App (5)

A S ~
; \ qq — tt ] //
0.4F & - ol
7 SM(NLO) Y
1L~
0.2 /z’
e P For our parameters such that:
0.0 P - 1 aqat - '1 .4 qut - 0.7
g RS RS + SM f iy _
B \\ | = Positive ALO; in RS at low M,
| 560 B 1060 B 1560 B as Wanted '



Full asymmetry after convolution with MSTW-2008...

pr = pr = my = 172.5 GeV
06 B i + EW corr. => ~-1.30
J CDF dataunfolded | " | Hollik et al. (2011)
04 ‘ | —1.70
i RS + SM . /
- ]
- 02* 7,
00" SM(NLO) ] \
1 —3.40
~0.2} 1
| 460 . 560 . 660 - 760 " 800
T M,#(GeV)

M; = 450GeV rest of the discrepancy : RS @ NLO ?



Full asymmetry as a function of rapidity...

pr = by = my = 172.5 GeV

08" i |
’ CDF data unfolded < y 44% uncertainty
06" i

04" RS + SM | —1.30

FB

0.2 ]

/
00f SM(NLO) —

0.0 0.5 1.0 1.5 20 2.5 30

—1.90

Ay =1 additional positive test of the model



do(fb)

One must take care of the differential
tt production cross section

50

20

SM(LO)

500

| 1000 — 1500 |
M, {GeV)

In SM ;

Xéy/d-0.f. = 6.8/8

In RS ;

f xiq/d.o.f. = 6.3/8

. . =)
in good agreement with the SM... Z 0
&
dosM—NNLO dors+inter.—Lo /d0sMm.—LO & 5t
2,
—1.70 —1.40
fomes o~ d
f Yis = 63
2.7 fb? L
10 Xsm — 6.8 ]
2 ==
E% 1 CDF data | -
E“ unfolded |
E | RS + SM
0.1!
| SM(NNLO)
0010 600 800 1000 1200 1400

M, (GeV)

my — 175 GeV

Hf — oy — T



What about the whole integrated top quark asymmetry and cross section ?

Tevatron data [5] : 0.158 &+ 0.075 5] CDF Collaboration
SM [NLO] [5] : 0.058 +0.009 (—1.330) arXiv:1101.0034

RS+SM : 0.189 + 0.010 (+0.420)
\

improves

Theoretical (HATHOR): o(pp — tt) = 6.62+1 pb
UR =— UF — My = 172.5 GeV
MSTW PDF NNLO

Experimental (Tevatron): 7.50 £ 0.48 pb  CDF Collaboration, Note 9913,
Run II, October 2009.

mm) OK as heavy KK gluon with broad resonance



lll) Ao and EW precision tests @ LEP

Measurement Fit 40'"”’-0' ‘=™ APy : a NP effect in the b sector ?

891.1875 + 0.0021
2.4952 +0.0023
41.540 + 0.037
20.767 £ 0.025

91.1874

2.438958
41.478
20.743

0.01714 £ 0.00085 0.01843

0.216238 + 0.00088 0.21581

0.1721 £ 0.0030
0.0882 £ 0.0018
0.0707 £0.0035
0.823 £ 0.020
0.670 £ 0.0Z7
0.1513 £ 0.0021

80 404 + 0.030
2115+t 008
172.5t2.3

0.1722
0.1037

Ab (pole) =

fgl d cos@ — fol d cos@

ao(e e~ — y/Z — bb)

outgide Z pdle !

b
3@ -©@F) @F P -

4 b
(O)2 + (R (@12 +(@ )2

_ I(Z —=bb)
b= I'(Z — hadrons)

(Q )+(Q )&
S [OE)2 +(©R)2]

q =1




ZO

Interpretation in a generic extra-dimensional model...
(difficult in SUSY)

<h> <h>

ZO

O

O'I



Interpretation in a generic extra-dimensional model...
(difficult in SUSY)

<h> <h> b b’ - b
| “
b b’ kk b
Ji| °LIR
5Q ~19/ << (5QZ z‘—1.5/30%‘ m,. (¢, ) << M, (Cygn)
Coupling Z,, f, f, << Coupling Z,,bb m((c, ) T = m,(c, ) |
\ |

‘natural’ conditions within the RS model



Summary of the EW observables...

-

no more A°-; anomaly

at the Z° pole

whole fit improved

—

Observable| SM RS
(Ahp(mz) | 270 | 120}
"R, | 080 | L2
A%p(mz) | 0.90 | 090
R, 0.00 | 0.50
Asg(mz) | 0.60 | 0.20
[haa(2) 1.30 1.00
Lot (W) 0.20 | 0.20
(QFB) 1.lo | 0.1c
Ciu +Ciq | 020 | 0.80
Ciu—Ciqg | 1.10 | 0.0
x?/d.o.f. |25.3/17(19.8/17

\

still fits well

+ Zuu/Zdd OK from
Tevatron Run | & |l
& HERA (H1,ZEUS)



IV) Constraints and predictions @ LHC

in RS+SM NNLO pur = pur = my = 173 GeV Vs =17 TeV
(HATHOR) £ — 35 Pt

o(pp — tt) at —0.860

from the ATLAS measurement, 180 £ 18.5 pb
SM at —0.81c

o(pp — tt) at +0.360

from the CMS measurement, 158 £+ 19 pb
SM at +0.310

=) OK as major contribution from the gg initial state



— — — qg* MCO09
q* PerugiaO
——————— q* MC09’

I \HHH‘ \HHH‘ I \HHH‘ I \HHH‘
’
/
)

A(MRST) €& = — °

\ ——e—— Observed 95% CL upper limit
N —— Expected 95% CL upper limit
\\ Expected limit 68% and 95% bands

N [ Ldr =36 pb™’
"""""" S N5 =7 TeV

X
X
S
LY

bt 0

‘ AR R
1000 + 2000

Resonance Mass [GeV]

computing the ratio RS/Axigluon
=> KK gluon exchange @ 0.023 pb

Axigluon - SU(3), xSU(3)x

Frampton et al. (1987)
Bagger et al. (1987)

% now including the width effect

between 0.7 My, and 1.3 Mk

% we have also checked the

angular distribution constraints



— — — g*MCO09

q* PerugiaO

g* MC09’

A(MRST) €& = — °

—

-
o
N
\\HHH‘ T TTT

1 03 =N\ —e—— Observed 95% CL upper limit
= \\\\ ------------------------ Expected 95% CL upper limit
5 ~ \\ Expected limit 68% and 95% bands
107¢ N [ Ldi=36pb"

,,,,,,, N N5 =7 TeV

NN
=
™
1

\
| vl vl u\mm\ L1l

1
2000

.1
3000

+
/ Resonance Mass [GeV]

computing the ratio RS/Axigluon
=> KK gluon exchange @ 0.023 pb

Axigluon - SU(3), xSU(3)x

Frampton et al. (1987)
Bagger et al. (1987)

% now including the width effect

between 0.7 My, and 1.3 Mk

% we have also checked the

angular distribution constraints

Coupling gitt > g(')qq
-

RS addresses At
+ passes dijet bounds



June 5, 2011

3 = T T I T T T I T T T I T T T I T T T I T T T I L
Qo 108 _\/E =7TeV dRmin. Syst.+stat. |
= [ Ldi =200 ob? —— Obs. 95% CL upper limit
0 - seeesene Exp. 95% CL upper limit -

1 lllllll

x .
B Exp. taint ) )

9:4 | xp. 1o uncer allny | |r|feres{'|ng ~1.50 effect
oC 102_ Exp. 2 o uncertainty | 1’ M l 6 T V :
o0 : Kaluza-Klein gluon 3 seen a kK™ Le e ()
X - ]
o [ ATLAS Preliminary 1

10 Mé

1

lll

—
IIII

l | I I LTI

0 1400 1600

Ll I L1l l Ll l | I l

600 800 1000 1

1

9., mass [GeV]

rescaling to our KK couplings
=> KK gluon exchange @ 2.3 pb  (conservative due to our larger g,, width)



An observed intriguing high-mass
(M, ~1.6TeV) candidate event
with boosted top quarks...

SATLAS
) EXPERIMENT

Run Number: 180400, Event Number: 54251178
Date: 2011-04-28 03:33:58 CEST

Leptonic top | |

candldate @; )

‘Hadronic top
candidate +—

nlc ;top
dat?




w2
S |E- - Data Prediction - RS + SM 1
8] r i
1 SM N o
/ — compatible
1 ! 0 I . . . I . . . ! . . . I . . . i h |-
800 1000 1200 1400 1600 1800 2000 2200
M (GeV)
No 24 I T T T I T T T I T T T I T T T I T T T I T T T I T T T-
= 50 CMS Prellmlnary —e— Data
. ] - ® 36 pb'at\s =7 TeV [ Jacpb
tt reconstruction efficiency taken S 20t =3jets, = 1 b-tags [ 2/ 1" (+ light jets)
3 18 [ ] Vbb+X
—~ 16 [ ] Ve(e)+X
7] . .
= [ W—lv (+ light jets)
qC) 14 B Single-Top
o 12 B
10 Z'0.5 TeV (50 pb)
8 Z'0.75 TeV (50 pb)
cEE="— | W Z' 1 TeV (50 pb)
s Z'1.25 TeV (50 pb)
4 °
. : Lo
//Lf - /’L’r. u mt A ]‘73 GeV 0 = el O TS RS SO S

400 600 800 1000 1200 1400 1600 1800
m. [GeV/c]



Events

What does the RS model predicts at the expected luminosity of 1 fb? ?

80+ -
: VN - .aKKgluon resonance
60 % i T,a) ~ 40%Mkk
g : !
o 40} Data Prediction - RS + SM -
20! SM —— I
i NNLO e ~ 10%
07 n | n 1 n | 1 n n | n n n | 1 1 i T 1 r +$
1000 1200 1400 1600 1800 2000 2200
M, (GeV)

integration of the cross section e.g. over [1050, 1750] GeV
L. Signal / \/Background = 13.9
An excess should be clearly visible.




Events

bin

60

20

80

F

s g

- St

+ Data Prediction - RS + SM -

+ {smearing}

1000 1200 1400 1600 1800
M, A(GeV)

A great excess even simulating
the M;; experimental resolution:

2000

t

Resolution m, [GeV/c?]

2200

Smearing effect

250 71— 11
. CMS Preliminary ]
Cu+ jets .
200~ —¢— Before kinematic fit ]
I After kinematicfit ]
150 g -
100 -
50 -
B 'x’*-*-*« 7]
- * | _

PRI R o e by by e by by
800 400 600 800 1000 1200 1400 1600 1800 2000
Generated m [GeV/c

“]



V) Other scenarios explaining A'r; ?

Aguilar-S. et al. (2011)
== Messages from the effective operator approach...  Delaunay et al. (2011)

(trying to fit Atz and o ) Degrande et al. (2011)

Extra scalar field — color octet [t-channel] : impossible

— color triplet [t-channel] : possible (diquark FC couplings)
Shu et al. (2010), ...
% — color singlet [s- & t-channel] : difficult  Giudice et al. (2011)

Extra vector boson — color octet [s-channel] : possible (Axigluon / KK gluon)
Hewett et al. (2011) / here

— color singlet [s- & t-channel] :

tensions as no Z’,W’ interferences with the SM contributions (QCD@LQO)

Possibility: t-chan. exchange of a non-abelian Z’ (with Z'uyt, couplings)
Jung et al. (2011)



VI) Conclusions

®: The ‘warped paradigm’, with theoretical motivations, predicts deviations
from SM in the 3™ generation sector => A°_, , Al_; = early indications ?

We suggest a geometrical RS realization addressing both APz and Alg.

#®: The several constraints on the parameter space render this RS scenario
quite predictive on the effects in the tt invariant mass ditribution @ LHC.

One must wait for more data (Tevatron,LHC) in order to discriminate
between the main Al interpretations: Z/W’, KK gluon, Axigluon, stop...

This RS model addressing APz, Alg predicts a KK gluon resonance

===
Other RS models usually with light custodians copiously producable



Back up




Some useful formula’s...

4 2
cos 07 = \/1—|— - " 5 tanhy,

1 Z Fg(l)—>qu Q[/Ug(g B 53)]/2 —r agﬁg
vZ e

= /1 —4m?/3s

(AT /Mg )t/



d6rs— Lo (5) — oz (pur) Be 9
d cos 67 95

52| D|? [8qutaqat6t cos 0" + (a; + v) (vi (2 — B sin® 6%) + a7 B7(1 + cos® %)) ]

dainter.—LO (A) . 77053 (MT)Bt
d cos 67 95

1
45Re(D) [fuqvt <1 — 56752 sin? 9*> + aqai Bt cos 0*]

désv—ro ()
( d cos 0;

- mgé‘gfrm {2 — 37 sin? 9*} )

qq




« How is Atz measured at Tevatron in lepton+jet channels ? »
Ay =yt — Yz ye = (Yt — yr)/2

Ay = q(yi — yn) = qAuyi t = W+*Db t—=> Wb
/ L v L j;

in the laboratory frame

N(Ay >0) — N(Ay <0) _ N(qAyin > 0) — N(qAyin <0)

At s =
"B N(Ay > 0)+ N(Ay <0)  N(qAyw, > 0) + N(qgAyn, < 0)

Other asymmetries...

[’yt > 0] — J[yt < 0] At — otlyt > 0] — oglys > 0] Ap = ALy => CP

piee
22 = 0] + o[yf” < O] oelts > Ol i czltae



>m< N | TSM-_NLO — T8M_NLO
5 - SO0 ASM — - .

F

B
OSM—NLO T OSM—_NLO

q t
W N >mm<m (vanishing at LO)

C=-1 =1
MCFM for SM (m,=172.5GeV, PDF=CTEQ) @ NLO : At.; =0.058 +/- 0.009

Ahrens et al. (2010) obtain (m,=173.1GeV, PDF=MSTW) : 0.2 < pp AT
@ NLO : AtFB = 0.067 +0'006_0_004 @ NNLO'apprOX : AtFB = 0.064 +0.009-0.007

=> Al_. [M,>450GeV] anomaly probably not fully explained by QCD errors ~0.01



now 5.1fb"': see F.Badaud’s talk

07-2010 DO in the lepton+jets channel with (0.9fb-1 then) 4.3fb-" e
(ttbar frame, not unfolded = no subtracting bckgrd & effic. + no ttbar level) -
At g = 0.08 +/- 0.04 +/- 0.01 (+1.7 sigma from SM prediction)

03-2009 CDF in the lepton+jets channel with (1.9fb-1then) 3.1fb-"
(lab frame, unfolded) :
Alg = 0.193 +/- 0.065 +/- 0.024 (+2.1 sigma from SM prediction)

01-2011 CDF in the dilepton channel with 5.1fb-1

(lab frame, unfolded) :

Alp =0.42 +/- 0.15 +/- 0.05 (+2.3 sigma from SM prediction)
(large error => +1.7 sigma from lept.+jets channel)

(lab frame, not unfolded) :

Al (M;<450GeV)= 0.104 +/- 0.066 (+1.6 sigma from SM prediction)

Al (M >450GeV)= 0.212 +/- 0.096 (+2.6 sigma from SM prediction)



The way to compute it...

F F Ia B B B
AL = (0gas +0ng + Tinter.) — (OSpsr + TR + Tirrer.)
— e Ia a B B B

(0smr +0rs + Tinter) + (05 + 0Bs + Titier.)

PN A%B:A§§XR+A§{¥X(1—R)

— F F B B
Cao et al. (2010) ARS y <O_RS—LO i O_inter.—LO) » (ORS—LO o Ointer.—LO)
FB — Ia F B B
. <O-RS—LO + O-z'nter.—LO) T (URS—LO i Uinter.—LO)
Wlth u total total
ota ota
R — ORS—LO o Ointer.—LO
R O.total 4+ O.total 4 O.total
— SM—LO RS—LO inter.— LO

ex. Ohs—10 = OrRs—rolcosOf : 0 — 1] =

- g . «( doRrs—ro da 0
\

Tmin/maz = Smin/maz/ MSTW-2008-NLO



Looking at the effect of MSTW uncertainties [@ 90%C.L.]...

(ttbar frame)
pf = pyp = my = 172.5 GeV
" CDFdataunfolded |
b | RS+SM = i
L + J
Nﬁ 02 ,
e SM(NLO) |
I —3.40
02
| 460 — 560 - 660 T 760 e 800
T M (GeV)

M;; = 450GeV no significant dependence as well on w,,u, and m,



/(6 = Mgyg) —t<MZ, t=-M./2 M;=+2Mgg ~2 TeV

085<M, <11TeV [+0.2) e * N | Tatal Systematcs
0.85 <M, <0.85 Tev [=0.15) - ‘ * —— v
m—— 0.2

05<M, <065Tov (=01) L4
I 1

| —+— Data *x
{ﬂ.}"_— @CD prediction u?ih;%l'e'u’ COS 9 — 0
| I Theory uncertainty _ B
I— A=5TeV L =36 pb
'E nﬁj—. ________ My =22 TeV [=0.5)
B : |
L — KK gluon produces less than 10% dev1at10n
r aM, < 0.4 [
050 18<M, s22Tev 04 i) . J"_, it = 36 po ' NET TeV @ ﬁ?*:h.|11l-.f!-l'.lf:-hf-.-".-'
= ; —= =0.35] ST T A B00em <1200 GeV (+0.04)
. — =" A QBHIM, =3 TeV) (+0.18) | 12002 <1600 GeV (+0.08)
' [ oo : ~ 1600 !
04— 14<M, =18Tew (=03 -D ﬂ 3 : LY, J-E'I_ 'E'.ﬁuc‘:.l Gal (+0.13)
C , , . . I 5 _ 5 * M ~2000 GV (+0.18)
118, <14Tev  [=0.25) E : e E - ﬂ':D Prediction
—t—t T ' ' — I I Theoratical Uncartaintiss
03 ' = 0.25| .

0.2

D35 <M, 05Tey [=0.05) 0.1 5: —_—— e

T e
0.25 <M, = 0.35 TeW | [
Ej 1 " —j—_‘_‘__‘_*_.__._—l—r—j—‘_*__‘_
1 I 11 1 I 11 1 I 111 I 111 I 111 I 11 1 I 11 1 ’ I

2 4 6 8 10 12 14 16 L e

X st 0.05!

0.1

e

Fignure 1: Mormaliced dijet angular distributions in sveral M ranges, shifted vertically by the E' L i A T_LAS P rE | im I n E'r}r_
additive amounts ghven in parentheses in the Agume for carity. The data points indwde statis-

tical and systematic uncertainties. The results are compared with the predictions of pQCID at -I -I D

ML [zolid histogram) and with the predictions including a contact interaction term of com-

positeness scale A 5 TeV (dashed histogram). The shaded band shows the effect on the I}' "_‘||'__|
WLO pOCD peedictions due to g and - scale variations and PIOF uncertainties, as well as the ;{ 1
unertainties from the non-perturbative commedtions added in quadratune. e



0.14

0.12 |~

0.1 |-

0.08 [~

0.06 —

0.04 | I I I I I I I I I I I I
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SM: x°>=24 RSa: x°=20 RSb: x° =14
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Improved goodness-of-fit

EW observables are expressed
in terms of oblique parameters Srs ~ 27
encoding the New Physics...
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Better quality of fit in RS than in SM cause..

1)positive contribution Txg (custodial symmetry breaking)

2)SM fit degraded by the sin?6,, measurement derived directly from APy :

At e

0,b
fb

O,C

>

0.23099 = 0.00053

0.23221 = 0.00029
0.23220 = 0.00081

Average -

3
SM - o)
EI

0.23153 = 0.00016
x?/d.0f.:11.8/5

EEE Aof,= 0.02758 = 0.00035

== m= 178.0 = 4.3 GeV

. 2
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AdS / CFT correspondance (98’) :

WARPED H-DIM. SCENARIOS / STRONGLY COUPLED MODELS

5D holographic version

4D dual

interpretation

RS with bulk fields

composite Higgs
boson

gauge-Higgs unification Higgsless models

composite Higgs pseudo-

Goldstone boson technicolor models
of a global symmetry

(as for little Higg9s
with T parity)



