Hicestess MooeLs of
EWS 3

-’flcc‘l'roueo.\t s,-me"'ry brea\l-in? secfor in +he SH

has wever been directly TesTed.

—SLHC willde it (we \:e\ievc) , we aeed To anelise
Poss;ue alternatives To the Higys mechanism,
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+he conteib, of the hia&s: r} '{:I ¥ ,./J"\.,

. Witheot l\"”s, un'."'ar;'ty breaks cdown @& 1.9 TeV
- sTro-g- dynamics Q@ TeV!? (Fechnicolor)

« Can we mtin"l't\in Pcr'ror\batve uni'i'ar:'}'y in the

W su.'“'en'aap amp\i'l'o.h withoot scalars ?
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P.VU. (ot a \arger suh).

e We can Pocther unitacize this scu'i"'efina' with another

set of gevge bosons W Z”.. and so0 on

- need To add aw infiacte “Tower, of

massive au,c hosons - X-d:mcn;;ons(—-
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Boundary conditions deTermine “+he ”ctrfum of the
Lield . We can choose The BC% so thalt ne wmassless

mode 1S a.“owul,

—_ Hew mechaa;sm To brec\t symme'l‘ﬂ'es and ,.‘ve mass

Yo vector bosons
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> sum vules ensure the cancellation of Terms growing
with the energyy
-> PV break down de\tynl by the PerT. conTrid. of KK mode

> 50 tTheories are non- renorma lizable ; perTurbaﬂw'"‘j
will evenTually break down af & scale >> 1.8 TeV



(H'aggs decoup\;n? ‘;m'n"')

This mdel can be thovght of as the limit of
a theory with (localized ) higgs:
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Hictsess MopeL i Ad Sg
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SUp(R)x Uy g => Ugy SUpx SUpa = S,

x SUZ,_-: U" 's broken Te U,,em"Hne thl Z 3.']'

mass: M.: . 1

Ru ‘CO&R‘/R

4 CosTodi el symm eTry boilt in
Z mass d..'r |eMlina- ordtr.

Ad$ ensures The corcect
2

& WY modes are heavy Hk‘u_ﬁ';: Sl s 2.6,

R' Zeros of Ressel +

* KK. moclos J.e lc.r PU bf‘eo\tdoun

X wo 'lig‘n'l'. scalar (“;’,5) 'n The spccTrwn



Can we write down a realistic theory 2

We need To check:

> |s the PU bredkdown scale (cot-oft) ""8‘
emug\a'. Are the gevye KKK wmodes ani«l-‘n? LEP

bounds on messive %.h.?

"‘")chc \QVQ‘ cOﬂ‘ec"':Ou To 'EWP oLservn\‘u:

(universal) ohblique perame Yers: S
> (L."\»"‘) fecmion masses and Llovour universality
v;c\q."':on.

.._...)Th'.rdl %enerd.ﬂau: m, w.S. Zb;:,
(‘Hn's is The c.\u.“c»ic)



Un)ThriTY
NDA estimate of +he Sp cuf-off:

2,v* R 3 3
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Nieit c«.lco‘af;on o¥ WW iaelastic scaffen
xp b J

Annn ~1
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> the lighter +he Z', the higher the citott !
Le. Mzr~ 600 GeV => A~10 TeV

(NQTQ: "'Le scale “z‘ 'fixes R’)

QuesTion: is it Too "a.ll"" for LEP?
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Ol)‘hlve corcections: The 5 proU!m

0 Tree level corr. or?an‘ac"‘; "y feom distorsions of the GB

wave Functions

© Universal => car be parameTeized as Oblique s

For example, SU(l’._ doublet on the ?hn\n. herane:
Y, “I' (R)
W (T ;_’)z. £
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overall nerm,
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—> Tora on other peram e'l'ers‘ bike ¥ 4 and
se
brane kinet'e Teems , however we e:iher find o

|i9\1‘|’ resonance (exclwlu{ 57 LEP) or ‘\ecvf

resonance s (violq."'in‘, Pert, Uo;Tﬁ'”’f .

—_— 'Hu moJ.l wi‘H\ P'um‘\ l)ra.ne ‘utliznl -f-cm'....s
is disfavoured

Sec G\&O 30,# L; er: A Ponurol: R;H'.R;‘ S'l'm.‘...,



Delocalized Ffermions

Consider bulk fermions with o bolk mess

M= —
"R
c controls the lecalization of +the wave Ponctions:
Planch b, flat TeV b,
Lh, c>Va c=Y2 c V2
rh, cé-Y2 c=-Y2 <>

Zoro mede Mg () = A (-;—)“"

The Coop“nas of h'sh"" $ermions are wodified By
their w.f s (vaiversally)

= effective shift of S

S 2w 1 A
i 9t Loy (i e -1) duy *) c~3

Lo ad
S~0 i €~ 1-1.0\-)

Tvm'o* C we can n.‘vu.ys cancel S _'



Anoﬂner Leng'FicicJ effect: yevge KK modes

decovple from the \c'a‘!"" feimions and can evede
LEP boueds,

> Wasd Z wave fonctions are almest '“0-"'.
Or‘ﬂm‘om‘i*] cmplies Slz _g_ n\.“ (x) SO

> if fermion wave fonctions ave Flat Too,
‘he cwp“\n‘s are Propor"".oad-l To :

gdz % l\\!:(l) '+- () ~ 0
—
Para.meters of +he theory:

R, R’ -> 'F:Xﬂl L’ N‘, Ch‘. Mz' (citof")

%’5,%’5 o> fixed by € amd M
€. - constrained Ly S
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Figure 1: Mass of the first resonance (Z’).S @ 0.25 and 0.5 in red and T @ 0.25 in blue.



Tests and ?reJ.': ctions

—)@ colliders : detection of relo."‘:velr |f,||‘l'

Z' and W’
(SCC Haxim's 1'..“1)

- check of the sum rules: %waz“ , nzk
. 2 :
%’www =€ %,Wl * ?Wk

2 (]
Ve * Ve iy * 2% D

— dcwﬂ'u'h.ous ‘n the WWWW and wWWwW2

couplings
.¢m¢f’;n* from disTorsions /n +he weve funct ons

- necessary for the som rules
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Figure 1: % deviation in the WWWW coupling w.r.t. the SM value.S @ 0.25 and 0.5 in
red and T @ 0.25 in blue.
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Figure 2: % deviation in the WWZ coupling w.r.t. the SM value.S @ 0.25 and 0.5 in red
and T @ 0.25 in blue.




Fe rmion masses

# necessarily bulk fields : they have To feel the
EWS® on both branes.

Z In tThe minimal seﬂ'l.nat

{x,;\ ++ x,:} - -
Vg |- = 154+
Eg'-li = a.a = o
n] 'fd-; ok [1..,-39] 9(.:{ e
H’&,J— . 'i;:r} + +

& Bulk wmass: ..Cﬁ'.': ('?LXL* ,;‘2") 4 —E- (+ax8 * f“; )
2ero modes localized on the Planck beave for C>¥2
(Cac-'/.a) and, TeV brane f#r Co 4%2 (CR >"'/¢).

# TeV Dirac mass MR’ ('1'“ X +% %) 9 (z-R)
gives & SUQR)y sym. mass (veTorlike).
4 Plancle brane localized fermion mixing
t (33D MR (s+T7)
Lowvers the mass of the lighTesT guy.



Th;rd. 83»2!‘&110“
My Vs, 255,_

ln This simple model it is vmpossible To i+
at the same time My and.  the ZL‘E Coop‘in“

K CL>V2 : the Top is Yoo light

’hertuinr Mo , the Top mess salirates :
'C;. ~Va '( q-
C.., ﬁv‘
C;*Va. RR;—'

Bc's Onﬂl -':V Lr‘nq H

'h_"""MD R'+n ‘+Q‘D
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~+2' M,

("h) = =% Bt wede



w s M, can be achieved with a sizeable
Mo R'~ O(4)
However, the same BCs apply To the bottom:

x\k s MD R' *L
. \3{/
A sizable component of the €h. b \ives in 76“

(SV(2)g dowblet) => Large corr. To Z b, b,
[a.bn iZ]

A CL<<Vs : small Ny needed To get The Top wmess
Bet the 2 w.f is wmodi & ed near the TeVobrane
— Large JZ bg.b_‘_

Possible solotion: increase Vg' , so that iy R’

(i.e. Mg R') small,
C“ 1
—=1.?5 T
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TDP & bottom: a beane on their oun ?

|"P*P" /0505001
S UR), = U0) > W),
uv
boundary
AdS;

3“. genecation

IR
boundary IR
M boundary
Su() 25w, SUQ* > sua),

Schematic view of the double AdS space that we consider.

AJSS Prow'-ln Ewsad (u descei bed before)
.AdSs grves « small conterib, to EWSE + larg e
canteibution To my (Y51 3> %! )
<issves: slrong coupling, (Tepcolor), ...

-) aener:c Pre«l:e'l‘:on: a “g\"r Psﬂolouﬁ\tf
sTronaly coopled o  Top and bollom (Tof-?:on)



Conclusions

® 57.,.,.. elry \)rem\u'n* vie Lo\md.a.rf conditions can
provide an \'n'rr;?un'n? alternative to the Hiq’,’s mechanism,

o ltis Poss?b\e To write cdown o reliable theory of Ewse
+hat:
S s Per"’or\m"‘ive vpto 40 TeV

- dees woT cum inTo Teoubles with EWPT

e The remainiag cl»o.“n-*g 's the 3™ 9m¢u.1‘.'on

* LHC is on the wn.,! Coan we:

-_— TCS"' ﬂe ;dfﬂ, ? T‘Itﬂﬁca“y Y

consTrarned
—> make preds ctons? s:'ano.Tvres.' &

- dn'sh'a&ufsh it from the SN, Svsy, .. ?



