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m [he Standard Model has been tested very

accurately, however...

m we still don’t know the origin of the Electroweak
symmetry breaking (and masses...)

m The Higgs mechanism is a nice description of
such phenomenon, but it suffers from theoretical
prejudices (hierarchy problem), and the Higgs
boson has not been discovered yet.

m What if we don'’t see the Higgs at the (early)
LHC?
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The role of the Higgs:

m Weakly coupled H=(h, W *, Z))

m [he same dof’'s can arise as composite states of

a strongly interacting sector (Technicolor) — no
fundamental scalar

m Can we decouple h from the theory”? What would
that imply?

W, W, scattering violates Unitarity at ~ 1 TeV scale.

Strong coupling appears below 1 TeV — broad resonances (techni-p, ...),
theory out of control (precision EW tests, ...)



"
We would like to keep the theory under control up

to a safe scale of 10 TeV:

m Let's consider the contribution of the p-mesons to the W,
scattering:

» Expanding the scattering amplitude for large Energy:
A (W -W|) ~ A% E4 + AR) E2 + finite terms.
> Al vanishes due to gauge invariance;

> A receives contributions both from the vector

resonances and the Higgs:

3 M, 1
AP ~ gl www — 1 Z Mg Fivwzr — 4 Z Fvw
k

The violation of perturbative unitarity can be delayed up to 10 TeV!
We can smoothly go to a Higgsless model (gaugephobic Higgs model)
hep-ph/0611385



Sole]S Y = so)e]s punog =
auelq AN = 10)09s Aiejuswo|g =

sall}dWwWAs abneb yjng = sallloWwWAs |eqo|b | 4D =
ouelq Y| = deb sse\ =

|

as padiep m  (BuoJ)s) 10)08S |BewIOjU0D

sall0ay) v pa|dnoo Ajbuouys
oJul MaIA o1ydelboljoy e :suolsuswip eax3

1- el N



‘auelq Y| ay) uo Yz)ns < (z)nsx'(z)ns <«

‘auelg AN 8y uo A(L)n < *(1)Nx®(2)Ns «
qIng ay1 ul X(1)Nx(z)NsSx(z)Ns «
o=z 1e auelq Y| ‘Y=z 1e aueiq AN <«

Ammﬁ - ;Hﬁi&ﬁaév NAWV = P

SU(2)pXU(1)y

dl

:90eds ‘gpy «

AN

X(LnxE(z)nsx(z)ns

SU@)xU(1)y

Mgl




iSjuswaJinseaw uoisioald Ag
paJlajaid ale uoljezi|edo| pue suolejuasalidal yjog

S1d/M3 8y} 8zjwiuiw o} d|qissod si Ji Gv.oAm %vv
YINQ 8y} Ul sepow 048z ay) buizijeosolpq «
'SOpPOoW 048Z
ay] JO uOoIlBzI|eo0| ay) |0JJU0D sassew Y|Ng ay | <«
S0 ssew ying (9/1 ‘2 ‘L) = (p “n) = ¥rh
o ssew yng (9/1 ‘L ‘g) =('p n) = '
:S,(Z2)NS 8u1 Jo s18|gnop ale suolwlia) ybi1 «

suolwJa) ybi
I -



(812090 pue
1005050/ud-day ‘|e 18 es) — s10jo8s | 4D Juspuadapul oM} sABY aM ‘BY|)

1B0.Y) SPY JUdJ8jJIp B 0] WoNog pue doj a|Ixe ued am ‘10 «
(josewod ‘pjoyep ‘ounuon
‘ayseby) *({7)O 109dsal 1ey) suonejuasaidal mau asnh 0]

pasu :qqz 199104d 0] ¥4 asn ueo am ‘“dlgx4(z)Nsx(z) NS

~ ()0 01 AnawwAs |eIpo)SND ay) pudlxa am I «
\V/U st Edah et (POl Ty PUTGAT

‘eme)n A doj au) eiA g ay) ypum sexiw

Jey} g pepuey-ya| e surejuod rh jsignop (z)NS 8yL <«
‘8)iIsodwoo osje si

g sy} :ssauineay sy 0} anp aysodwod ag }snw doj ay | «

‘(9% 1 molaq) buidnod qqz ay) 0] SuoI}0all09 ||[ews pue
do) Aneay e aAey 0] abusj|jeyo e si ]I sjeppow ssa|sbbiH u| «

9%1.090/yd-day ‘|e 18 Mes)d
qqz sA ®w :uonessusab paiy
- T .



Aiejuswa|a <- auelq AN 9Y) Jeau pazI|eoo] Sl Hq «
a)jsodwo? Alybiy <- sueiq Y|

o] Jeau pazI|eoo| aJe saoueu0Sal WYY pue 19 ‘do] «

1e|} aJe suolwus) 1ybi| pue suosoq sbneo) «

aueliq
AN




(SLdM3 40} 8jes) A9L 0L~
0] dn |0JJUOD JBpuUN pue aAleqINliod =
'AaL L > "IN > A8 009

:(Ajluejiun) sbuels ssew a|qeuoSesy =

'S)S9) uoIsioaud 4o (7 ‘0 ‘Ao “4N) sen|eA
INS AQ paxi) ale sia)aweled Jayjo ay) ||V =

(lepow [ewiuiw) N solels Wy
oy} JO ssew oy sl Jojoweled oal) Ajuo ay| =

‘S|apow ayj jo Alewwng

R B D I ™ N o



(UBIPO}SND MBU BY) sajels MY (b))

JO S)08Y)9) uoletausb ay] woJ} ajdnooap
PJIY) BY) JO SaleIS Y = wo)og pue do| =

g ‘} 0) (1005050/ud

9|dN0o Op Salels MY = -dey ‘ UMO JI8y] Uuo

9t 1.2090/yd auelq e, "9'l) gSM3I

-dey :1qqz7 100)0ud 9] woJ} sajdnooap
0] _UBIPO)ISNO MBN, = uolnesauab piiyy ay| =
do)] :Z olIeuadS = sso|do) ;| olleusdS =

A®9 002 ~ "IN

SOlIBUS2S OM] :Sjulod ylewyouag



NS ~ 4d (¥¥°0) + 'd (9¥°0) 1} 17

NS %01 ~ A (960°0) + 1 (8%0°0-) Yz

NS %01 ~ v€00 MM LZ

:9|dwexsa ue ‘sbuidnon

€09l |- gL/ 0 9
€09l |- 8L/ 0 (W) A
8/GL |OLLL |¥69 2'L6 Z
€8Sl | SOoLL |669 '08 M

€ Z ! 0 [Ao9]

- Wl o e N I b S AN - Wl W Wl w Wl b



141 %9°0 S8l %2

1+l %2 ‘s18l %G

qq ul %9 -} Ul %69

MM Ul %LE

MM Ul %06

ACORYAN|

NeO L=1] LV

AUI %€°0 --I+] %G20°0 -s18l %200

AU %G 14l %G1°0 :s18l %]

Ul %8l -qq ul %/9

MM Ul %G1

MM Ul %/6

A°®D 09 =1

N 6=1| lZ

suolds| %070 :s18l %20

suoyda| %10 :s18l %1

sdo} Aneay ul %GE 19 Ul %Pe

MZ Ul %0¢€ MZ Ul %66
N8O $G = ND 9l =1 LM
Z OlJeuaog | OLIBUBOS




A>®.Mvv ZM11

0001 00S

wn_ooe_wer w0 -Buibusjieyd
JHrr i o aJow Uana SI MWW\ < LY ‘L Z <
- - j9SIOM }I SOMEW ) Ul ¥ <
P d ipepasu ale ,.q) 09
aped 2 ‘ssew A8] | 0} dn aqoud 0] «
N e -~ we  N9D 0GS >oqoid .y 0} UM<
| aeoonc i | C 13 Buissiw + I + [ —
 wooe o seomm | or ZM — LM [duueyd Aeosp <

) 002 = (M LM < dd)o «

(sg9 ul ¥9 %001} bulwnsse)
8.2\ 70/yd-day [epaxlig-Asydle|\-ulsisjaiad Ul paipn}S =

jusiueyosw gsSA\g Mau ay) JoO 8102 ay) "o'I ‘Buliepeos
g9 |eulpniibuo| buizueyun sbuidnod ay) saeqold =
A

N 1 1INCNAHACT INTNND
U__u Ccuca Lc._.r\q\/

11N
Uuv



jooueuosal oy} }JonJ}suodal
0] Asea ‘sjuans uoyda|ip Jo spalpuny (g} GL) At € = (| +| < LV ‘1Z) 0«
(soepl|s maj e ul 88s) uon|b Aq padwems :sjpuueyd wopog-do] «
i,-a} 0L ¥ Auenoosip :(qd +°0) qd #'L = (Z M < L) © «

'LV-1Z ysinbunsip o} s|qissodw] j,-qj 01 e Alenoosip — sbOiH A8D 00/ &
ueyy [enuajod Alanodsip Japaq (qd 6°0) 9d 62 = (<M M — LV 1Z) © «

qdgz=(lv<dd)o

A8 00/ = Hw @ qd 20=(lZz«<dd)o
qdg0=(y«—66)o qd gy'0 = (LM < dd)o
:sBBIH yum atedwo) qdce0o=(IM<—dd)o

alnjelall| snoinaid ay) ul paioubl |suuey
(0=S) syJenb 1ybi 01 sbuidnod 0] aAlIsus

n O

'CJ
C)_

N INN
Ol}0



(ssauboud ul yiom) " -sjal ‘suosoq abneb yjim

uolnonpolid pajeloosse ‘uoijonpold Jied :sjpuueyo JsylQ =
‘uon|b ay) Ag padwems sjpuueyd q ‘1 =

iZ‘\\ Ul pPeAISSqo aq 0] 8oueyd poob :suoijoas ssou0 abie «

qdz0=(vaq«ddjo qdsg=(1zqq«dd)o
a9z =(lvir<dd)o qt9z =(1Zz11+dd)o

qd 490 =(IM}g«<dd)o
qd 490 =(sIM g1« dd)o
(iAluo
Z 0l1euadsg) uoleltausab pJiyy ay) 0} sbuidnoo 0] aAljIsuaS =

uononpoud pajeloosse wojpog-do |
- .



- gSAMT Ul 01 paiejal Ajjoalip 1ou sI uon|b ay) ‘JoAeMOH «
iqg pue 3 ul sjpuueyd Aedoap Ly pue |7 ayj Joj uoln|jod <«
(1 99 <19 qq < dd pue qq §§ < L9 ) < dd) ssos0r0/yd-dey
‘Buep ‘elousieA ‘UeH ©8S :UOIJONPOId PaJBIDOSSY «
(910Z190/uyd-day

uxep ‘ueH Jebleg "@'1) [oUUBYD )} Ul OG < e AIaA0oSI(«

que=(199q<«dd)o qdg,=(19D11«dd)o
qd oy =(1D 1D« dd)o qd Gyl = (19« dd) o

%Y — Il '%0€—dg %99 —)N =
NSO 0l ] = :90UeuoSsal peolg =

‘(suoloelaul
Buou)s) o uononpolid ablie| ‘wonog-do o) sbuldnoo abie] =

uonic
il K

-l | | I-



i( LAA) [Buueyd Q) ul 8duBUOSAl B ]k Y00]| 0] buljsalalul
"LV pue |7 Joj a|qissod ‘| 5 ayj Joj pasjueienb A1aA00SI
g B <— A B Ul A®D 0021 > "w Joj A1snoosIp OG
:q pue } ym sbuiidnod NS yim 7 e uo4
G5060v0/ud-day ‘Buep ‘erousien ‘ueH 1OIJONPOJd PB)BIDOSSY m
(juonnjjod |5 ou) ajels |euly g3 Apnis 0} Bunsaisiy|
iL9 J0J s8A 1nqg ‘|7 Jno Joj ybnoua JON

(Z-NS)o G/l = ©
)1 A1oA0osIp 0G ‘A8 0001 — 008 = "w Joj ‘,.q} 0L Je
‘punoubyoeq lews (qll+qga| < 11) Aeosap oluoydsjiwasg
910z190/ud-day “iexiep ‘ueH Uebleg Jlguueyd 1]l =



‘97| 18 palpnis aq 0] Seoueyd Poos)
(jSjusaa uolds|-ijnw)

iAjisoulwn| Jjaybiy 1e psesjuesenb A1sA02SIp INQ
‘,-0} 01 ¥e ybnoua JoN "q} ma} :uononpold Jied «

-4} 0L e ybnous JoN
ige JO sua) < 7z 10 A\ e elA uononpoud a|buls :suoyde «

e/l ~(Z) ¥a ‘e/g ~ (M) ¥g <«
NOD T L =1«
:(syJenb 1ybi| pue suojda| 0] uoWWO) S)oe) |BJBUSL) =
(0=S) SLdM3 Aq padinbal sI ssauje|{ =
'N®D 02/ =
'LV Uim sjelsusbap 8jeis MY < ey st is|gnop (Z)Ns =

S9)BIS WYY suolwla) Jubi

R AL




jS9SSew Jamo| asoy) 1e Apnis pajielap e JO pesN =
/£020t0/yd-day ‘e je sojenzy ‘g|dwexa 10} 89S =

-4} 0L 1 AJdnoosIp
10J s@oueyo poob :sjppow sbBIH a7 ul salpn)s Jejiwis =

[Z ‘[N Ul SBUnjeubiS =

(Buons) gdg¢¢ =(Lb b« dd) o
(ZW) ajole=(lbb<«dd)o

sylenb WYY
T .



€/6 =(EX'XO €z =0CL"1LDO g/1-=(%q 9O

G G
.ofn?&lﬁ@ﬁ & + Tﬁcm +$§+?&+§ m&%

w
"Juasge siI buixiw snosabuep ay |
jL0110g 8] 8A|0AUI JoU SB0p (LIN) emeln A do) ay |

~ mEHQNQ

4q
Uy | our = U ﬁAMwmm MNVHAqmu qmvﬂqﬁ
:5'¢
:LIOPa93J} JO Soa169p ‘qC ER(gr) ~ YR
(AAeay) eljxa uleluoo [Im Asy | “hC ER(TT)~ g
Awaﬁwwv - m\NAN ﬁNv A~ \.N\H/

HE &% = HE H i § EFa SN B SN L S

"Wwojjoq 9ayj JOJ ueipo}snd mau ay |
B g



ilouueyd g+l ayp ul yead e 1onJ)suooal 0] SMoJle |

‘Ajjeoiuoyda| bulAeosp s A\ ubis swes g jsuueyo buisaiau| «
'S\ Jo Aedap o1uolda| | e payoo| ‘pasiuelenb 0G< A1BA0DSIp

:8G11020/yd-day ‘Buss| ‘uealas ‘|oun ‘siuuaq ul paipnis <«

1o[-qz+M¥P :8)els |euld <«

q M M <-1 M <- LX uleyd Aeosp Bunsaloiu| <

(Buoss) gqdge=(111l<-dd)o qdgllL=(IX|IX<-dd)o

%P2 =AM %9.—-1Z ‘N8O G L =1 (11
%00l —1IM ‘A®D 9 =1 (I1X

218 - GEY - (e/G)X
GES 229 0S¥ G2l (e/2)1
c16 0.9 - Sy (e/1-)g




(ssauboud ul yiom) jAressadau ale saipnis pajielap alo|\ =

(17 &) sejoied
Jayjo Janoosip pue ‘sbuljdnoo ay) Apnis 0} Ajessasdsu J7| =

(uonelnap %z~) ZMM ‘[uononpoud doy
a|BuIs] (uoneinap %01 ~) a1 M 13 Z :seqoid Joauipu], =

jpJow pue 19 ‘L] ‘LX ‘Lb ‘LY ‘L7
‘LA J0L ,-q) 0L 1e AueAoosIp 0G< :ABojouswouayd yory =

‘9|ge|leAe Mou aJe s|apow sbBIH-0ON 2Nsijesy =
‘A®] Ol 0} dn [0JJu0D BANlBgINLIad
:J0]08s HuoJ)s BY] U0 B|puBy MSBU B aJe SUoISUsWIp eX] =

‘wisiueyosw sbBIH (pajdnoo Apjeam)
o] O] BAljeuUId)|e B|geIA B SI 10)108S Buodis B eIA GSA\T =

}0O0[}JNO PUB SUOISNOUO)
I .



