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@ Factorization in QFT
@ EWSB and the scattering of W bosons

Results: WW — WW scattering from the process qq — ggWW

@ High energy behavior of the WW scattering amplitudes
@ corrections to the EWA at the amplitude-level
@ EWA and the exact amplitude

@ Outlook on WW scattering
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Factorization

Factorization

remnant

remnant

Field theory question
How this generalizes to the massive case?
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Factorization

Analogous, but quite different

off-shell W

[t

Roberto Franceschini

Qualitively different

@ the W is never on-shell
P2 = (Pu — Pag)? < 0 < mg,

@ a third polarization mode, ¢; ~

E
m

J

@ the new mass scale my

@ The energy of LHC is finite
@ o(pp — WWjj) only few fb

J
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Factorization

... you are asking for a beam of W bosons(!)

. BN Effective W Approximation: emi 2s, weizsacker,
o our source Of W 1S f - f W Williams ’34, Cahn, Chanowitz, Dawson, Gaillard, Kane, Repko, Rolnick '84-'85 )

@ ff - f'fW*W* = Xyw F'f’ @ each W* has virtuality
V= \/mzw—(pf—p,u)2 ~ \/p2T+m§,,
@ W*W* — Xy of virtuality Quw ~ E

W of virtuality ~ pr < Quwn
1 1 E
" tharde<<AtWNENW
o V< Quww
X " for ff — fIWW

o pT,f’ < ,DT7 Wout and my < pT,W"‘”

that’s pure kinematics!
@ factorization of a hard (fast) process and a soft (slow) process

@ expansion in V/Qww =~ PT1 jet/PT, Wy
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Why | care so much about processes initiated by W bosons? J
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Goldstone scattering: is weak or strong?

2

= VZTr(D,,ZD“'Z)

S
A(rm — ) ~ 2

A

@ a weakly coupled moderator of the growth of the amplitude at high
energy must appear

@ the Goldstone bosons are strongly coupled

<

WW — WW is a direct probe of the Goldstone sector

@ Do the Goldstones experience a strong or a weak force?

@ WW — WW scattering rather than a complicated qqg — qqWW process
(in QCD you don’t want to go back to the proton!)

@ concentrate all our knowledge of the EWSB sector in the form of a
detailed measurement of the WW — WW cross-section

A\
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Motivations summary

Why do | want to know about the details of this factorization?

Factorization in massive gauge theories
@ The same story of the massless case?

Simplicity of understanding the EWSB sector:

| Aww_ww(s, t)? is all that you want

@ Ideally our knowledge of the EWSB can be encoded in the
behavior of a 2 — 2 scattering process WW — WW

Effectiveness and robustness of LHC data analysis

@ Where the factorization works best is where the EWSB is more
at display, there you can see WW — WW and nothing else.

T Ty, o’
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Current Status

Status of the EWA: at cross-section level o = | %‘;d@et

surprisingly no complete and clear statement

o ff — ffWW only for heavy Higgs boson or Higgless unstz.soperss)
o ff—ffh

that’s pure kinematics!

@ factorization of a hard (fast) process and a soft (slow) process
@ expansion in V/Qww =~ Pr jet/ PT,Wou
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Current Status

The EWA from the expansion of the exact amplitude |
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Gauge choice

f X — f Y WW: Enhanced diagrams (from dimensional analysis)

scattering < non-scattering

f f
¥
f
;
Ty
7w
X
v

2
4

@ reattaching W lines a non-scattering diagram
becomes a scattering with the same couplings
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Gauge choice

f X — f Y WW: Enhanced diagrams (from dimensional analysis)

scattering < non-scattering
s P @ reattaching W lines a non-scattering diagram
} Wm/ : becomes a scattering with the same couplings

@ different numbers of fermionic and W
propagators, and of gywww and ggqw

v

* v away from singular regions

k
1
(*] Anon—scallering ~ gV (E)

v_1 1)k
4 Ascallering ~ Qg (E) + ...

PTf
@ gauge invariant kinematical enhancement

@ irrespectively of the nature of h and of my,
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Gauge choice

f X — f Y WW: Enhanced diagrams (from dimensional analysis)

scattering < non-scattering away from singular regions
k
= 7 o Anon-scall.ering ~ gv (lE)
B A

v_1 g \="1
Q@ Ascaering ~ g Pre (E) =
@ gauge invariant kinematical enhancement

@ irrespectively of the nature of h and of my,

X ~
Y
, flpr) in the EWA region: pr < Quw ~ E
l/I)T T w o Aexuct = -’4>cunering(-I ate O(QP;V:W))
subleading terms are expected
X
Y ) ) Ascanering D Aconlacléscanering

A\
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EWA and Corrections

Anatomy of a scattering amplitude

d(pr,z- E) d(pr.x- E)
u(E)

¢ =m>+V’

—

7
Asci\l(cring = W <JH6);—7;L€T,VA?'X}/

+
<
o
o
S
ol
&
=
<
<
~_
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EWA and Corrections

Anatomy of a scattering amplitude

d(pr,z- E) d(pr,x - E)
u(E) u(E)

PF=m?+V? ¢ =m>+V?

;o —_—
1 H * v
Ascatering = W J ET,#ET,U-ATxy
V2
Lk v J—
+ J 60,;1,60,1/"40)(}/ 14 )

+  JH eg’u Eg.Agxy>
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EWA and Corrections

Anatomy of a scattering amplitude

d(pr,x- E) d(pr.x - E)
u(E) u(E)

PF=m>+V? PF=m>+V?

X X >
Y TT—— Y
'Acontacl-scattering
1 @ it is representative of the size
Ascanering = 12 Ju{;‘ ueTvV*AI;'xy . :

Vv ’ of the non-scattering diagrams

V2 @ itis a correction to A7y, not to
+ J“ea‘ €0 V-Agxy 1+ — Y
w0, m2 Ay

+  J¥e egAoxy

1
= W (Ascu(lcring—diug + Am\uumg—nu\)

+ Aconlacl—xcutlerin g
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EWA and Corrections

Surgery on a scattering amplitude

d(pr.x - E)

to make contact with on-shell

¢ =m?+V? Qu = (\/W’ E’> -

T 9. = (Vi +137.9)

v

1
.Ascunen‘n = — | J et € v AV . " =
) v ( Tt T Ty kinematical corrections

V2
+ Jueg,ueoyl,Agxy 1+?

+ J‘LLGS’HEg.Agxy> ~
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EWA and Corrections

Surgery on a scattering amplitude

d(pr.x - E)

to make contact with on-shell

¢ =m?+V? Qu = (\/W’ E’> -

T 9. = (Vi +137.9)

v

1
.Ascunen‘n = — | J et € v AV . " =
) v ( Tt T Ty kinematical corrections

V2 3G o V2 _ 2
+ e 0.0 ATy <1 + m2> ¢ @ —JgF =
o St ey 0d 2
* 6“ €
+ J‘LLGO’HEg.Agxy> /
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EWA and Corrections

Surgery on a scattering amplitude

d(pr.x - E)

to make contact with on-shell

¢ =m?+V? Qu = (\/W’ E’> -

T 9. = (Vi +137.9)

v

1
.Ascunen‘n = — | J et € v AV . " =
) v ( Tt T Ty kinematical corrections

V2 3G o V2 _ 2
+ e 0.0 ATy <1 + m2> ¢ @ —JgF =
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* 6“ €
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EWA and Corrections

Surgery on a scattering amplitude

" e o) to make contact with on-shell
F=m?+V? Qu = (\/W) E’) —
., 9. = (VP +137.9)
+ %QO(X)(EQ'AE;Xy + qﬂgo -A‘(‘)‘}(y) ° 6‘70 ~ % = 2
+ ;gO(X)EO Ay + O(5%) > 6:“ J Jje and% ~ K? )
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EWA and Corrections

Surgery on a scattering amplitude

to make contact with on-shell

T qu= (Ve +1aR.a) -
F=m?+V? Qu (\/Wa E’)

kinematical corrections

—_—

PT 1, on 2
Ascattering = Wei ¢g:ﬁ: (X)ex - +xy ° 6q0 = % = K?
m on m on (55 J-e SA
+ WQO(X) (59 Ay + aeo ’ Oxy) ® gu J'e amel S K2 |
+ 9o(x)é0 - Agly, + O(x?) : :
non-scattering corrections
1 2
= W.AEWA+O(AT)+O(/€ ) (<} ATEq—VLNR
(*] w.r.t Ascall.ering-diag

Roberto Franceschini May 29th 2012@Planck2012 12/ 27



EWA and Corrections

Two lessons from the explicit computation

Goldstone bosons and transverse vectors have parametrically
different amplitudes (different Feynman rules)

v

Two sources of error:

@ Kinematical (put the internal W on-shell) O(-5221)

T, Wout
@ Diagrammatical (from the strahlung-like diagrams) (p’fm’f’ )
out
w.r.t the Transverse scattering
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EWA and Corrections

The approximated amplitude

Agwa = fr(Pr, M, X) AL ineane + 10(PT, M, X) Ascattcring mis

o Aexact = %AEWA (1 + O(AT) + O(K‘/z)) + Anon-scatlering
@ A e 1S COMparable to the O(A7) correction t0 A,.ering.die

Ascattering-mix __

=p

Ascmlering-diag

@ p depends on the model and on the external states

@ in typical cases p ~ x*'
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EWA and Corrections

The approximated amplitude

Agwa = FL(pr, M, X) AL neane T 10(PT2 M, X) Asateringmin

o -Aexact = % -AEWA ( + O(A T) + 0(52)) + Anows‘cu(lering
@ A e 1S COMparable to the O(A7) correction 10 A,eing.dise

-Asmltering-mix

=p

Asmtlering-diag

@ p depends on the model and on the external states
@ in typical cases p ~ x*'

e.g. in the Higgs model: ¢ =

@v— —v,h— —h m— —m, * — —1% is a symmetry

@ A(rd..mb...) ~ v2" = A(LL — LL) ~ v3*
@ A(md.mB q...) ~ VBT = A(LT — LL) ~ vk
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EWA and Corrections

The approximated amplitude

AEWA — f:l: (pTa m, X)Afvauering.ding + fO (pT~ m, X)-Ascattering-mix

@ Agxact = %AEWA (1+ O(AT) 4+ O(K2)) + Avpscaterine
@ A e 1S COMparable to the O(A7) correction 10 A,.ering.dise

When the exchange of transverse bosons dominates the scattering

@ Aexact = Aewa + O(PT,jet/pT, Wout)

When the exchange of Goldstone bosons dominates the scattering

@ Aexact = Aewa + O(p%,/’et/p%, Wout)
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Factorization of the amplitude

@ irrespective of the mass of the Higgs in the limit of a soft jet
emission compared to the hard scattering factorization holds for
the amplitude (previous statements were about the
cross-section o = [ %dqb/e,)

° d‘z;’ now predictable with gEWA

@ several sources of corrections have been identified (x, A, ...)

Quantitatively we check the validity of the approximation:

@ evaluating the (integratal of) the exact amplitude and the EWA
amplitude in fixed points of the phase space to study the
behavior of the corrections

@ using the approximated Aexact ~ %AEWA to generate LHE events
with a parton level MC (npiicode google.comprewangsiion @nd comparing
kinematical distributions to those from the exact amplitude
(MadGraph)
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Numerical Results )
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EWA vs. Exact

uW,| — dW, W, : EWA Amplitude vs. Exact Amplitude (eynans:rormcalo)

W+
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EWA vs. Exact

uW,| — dW, W, : EWA Amplitude vs. Exact Amplitude (eynans:rormcalo)

_ £ 200
= hA (hthohs)

) =) ;
+ LA (hihahs) + f_A (hihshy) T COTTECtIONS
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EWA vs. Exact

uW,| — dW, W, : EWA Amplitude vs. Exact Amplitude (eynans:rormcalo)

= fOA(O)h hohy) T f+A (hihohs) T f_AC h hohs) + corrections

hy :O,hg =0,h3 =0:
3 Iongitudinal external states X035, pra=45 GeV

@ fL= ”Te N (x)

o fo - WgO(X) EM»EXAL‘T-Z
0 AQ, =0()+.. 1990 % conrevact -3

@ A% —ro()+ ...

10 15 20 25 30
log,, p/my

Agreement in the amplitude at O(p%/E?)
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EWA vs. Exact

uW,| — dW, W, : EWA Amplitude vs. Exact Amplitude (eynans:rormcalo)

hyhoh 0
Aﬁ\;ctz 3)_fA( )hhh)

h1 :+1h2:+3h3:+

x=0.35, pr4=45. GeV

3 transverse external states

@ fL= e wgi(X)

@ fo= WQO(X) EWA- EXACT

logm EWA+EXACT i
® A%, =0(1)+... )
0
o A%y = £O(1) + .. B
10 15 20 25 3.0
Agreement in the amplitude at O(pr/E) ) 1081 Pimw |

Roberto Franceschini May 29th 2012@Planck2012 17/ 27



EWA vs. Exact

uW,| — dW, W, : EWA Amplitude vs. Exact Amplitude (eynans:rormcalo)

x=0.35, pr,q=45. GeV

0 {0, -1, -1}
0,-1,1)
-1
{0,-1,0
-2 {0,1, -1}
EWA-EXACT It 1 EWA -EXACT
'°9m(2— {0, 1.1) |°9m(2—
EWA + EXACT -3 EWA + EXACT
), -1
-4
-5

1.0 15 20 25 3.0
log,,(p/my)
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x=0.35, pr,q=45. GeV

0 1,1, -1
1,-1,1)

-1 1,-1,0)
(1,1, -1)

2 1,1,1

3 1,0

-4

1.0 15 20 25 3.0
log,(p/mw)
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EWA vs. Exact

pr < m behavior

effects of the massive propagator

1
A~ fi,o mAham’,iO

V= /m% — (pu— Pa)? = /MG, + p%/x

1% ot
V2

+ ZQO(X)(EQ -Agxy+ a —& - -ony>

Aexact g+ (X)ex - -Aixy

+ go(x)60 AOxy (52)
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EWA vs. Exact

pr < m behavior

Aexact = ".;72— e %94 (X)ex - ALy

on m
+ V2 gO(X) (Eg Agxy + CIL Oxy)

+ ago(x)go - Agyy + O(K?)

o’

corrections at pr 4 < m

@ if T dominates: O(quL) O(%)

@ if L dominates: (9( ) o(em
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EWA vs. Exact

pr < m behavior

oUW — dW W
Aexact = pT ilgi)g:l:(x)sz 'Aixy hy he " hy
+ Wgo(x)(eg Ay e Ay )

0
1 o —
+F ago(X)GO . AOxy + 0(52)

EWA- EXACT
EWA, EXACT -2

%=0.50 p=1.0x 10° GeV

o’

corrections at pr 4 < m 4

@ if T dominates: O(quL) ~ O 1030 P

@ if L dominates: (9( ) ocgr
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pr < m behavior

Aexact = %eiwgi (X)e+ - ALy
m on m ~ on
) (e Ay + 0 ATy )
1 ~ on
+ 7g0(x)60 . AOxy + 0(52)
qL
corrections at pr g < m
. . . V2 m?
@ if T dominates: O(ﬂ) ~ O(ﬂ)
: 7 a V2 km
@ if L dominates: O(mT/L ~ O((TL |

Roberto Franceschini

EWA vs. Exact

° uW,j: — dW,j; W,

x=0.50 p=1.0x10* GeV

0

-1

( EWA-EXACT
logyo2—

EWA+EXACT _2

-3

1og,o(Pr/mw)

hel=(-1,1, 1)

{0, -1, -1}
{0, -1,1
{0, -1, 0}
0,1, -1}
{0, 1,1}

-05

@ EWA*EXACT) -1.0

log.
"% ewa+Exact

9.0x10" GeV
3.0x10" GeV

10g,q(Pr/my)
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EWA vs. Exact

exact

d¢/et from AlMmhehs) foA (hyhohy) T f+A (b1 hahg) +f AT (h1h ny) T corrections

(PRELIMINARY)

Amplitude means ) e
— 1 &
p & 6.x10 L
3 5.x107"" 8 7.65x10°12
@ fo = Trgo(x .  rex
0 — V2 gO o 4x107 = 76x10712
g & 7.55x107"2
+2¢ £ 3.x10" 5
) f pre X s L 75x107"?
+ V2 g:l: = 2.x10" g 7.45x107"2
T s A e e & 01 2 3 45 6
a, g »
) W) AW AW) qo7ds 1,1,0) w0
n=o -1 — 17107 'S v
T ; 0 0 0 T+emo+A-J()] & !
€ € & 0 0 1 14 €[sing+ A f(g) > 16x10-10 3
€ & & 0 0 -1 1+efsing+A- (o) 8 S 304x10-"
. 1 & 0 1 0 i s A = 1 5x10-10 o
e e & 0 1 1 NE : 5 303x107"
1 € € 0 1 —1 -10 -1
! & : 0 4 i 3 1.4x10 & 202x10
1 « B 0 -1 1 -10 L 3.01x107"
& & [ 0 -1 -1 1+sing+A § 13x10 § 3.x10-1
e & 1 1 0 0 I+esing+A I i 01 2 3 45 6
1 € € 1 0 1 1+efsing+A 3
e B € 1 0 -1 l+mmm+A - ¢
e € 1 1 0
. 3 e | i i —leee 10,0,0)
p 2 1 1 1 = o~ 0.0000215 €
2 s
o G 1 = u 5> 0.000021 °
e‘ eJ 11 1 —1 1 3 9 1.4x107°
& € @ 1 -1 -1 L+esing+A S, 0.0000205 o .
€ 1 é -1 0 0 1+ esing+A o = 1.2x10”
& e é | -1 0 1 14 esing+A 5 0.00002 H -9
; : 8 4 EER § & 0
»': < ;j -1 1 0 1+e +4A Kw 0.0000195 % 8.x1071°
€ € € -1 1 1 =2
. 1 N L+esing+A 0.000019 g ex107
e B -1 -1 0 1+sin26+Af(0) 0123456 53 01 2 3 4 56
c 1 =i =il 1 1+esing+A- ¢ 2 3
€ I 1 -1 —1 —1 1+esing+A
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uW* — dW+w-: [ d(b‘.AEWA‘Z Vs. / d@‘Aexac[|2

so far bW‘virtual f)u - pd

PT
V2

m on m ~ on
+ 73900 (eo - Ay + a® 5y

Aexact = eiwgi(x)ei~ Ly

+ )i A, + O(K?)

o A~ preﬂd’Ai + Ag
° [dper? AL A5 +he.=0
0 AP = |ALP + |Aof =

| Aewal® + O(x?)

Roberto Franceschini

-1

-2
EWA-EXACT )
-3

log,,\ 2
"’( EWA+EXACT
-4
-5

-6
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EWA vs. Exact

x=0.35, pr4=45. GeV

{-1,-1,-1)
{-1,-1,1}
{-1,-1,0}
{-1,1,-1}

{-1,1,1}

/

1.0 15

»
o

25 30 35
log,o(p/mw)
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uWt — dW*w-

PT,w,virtual = 0

pPT ot
V2

+ 2go(x)(eg Ay + T 70 Ay

Aexact = g (X)ex - Aixy

4 9o(x)éo - Agyy, + O(k)

)

@ A~ pret? A, + A
o [do et P AL Az +hc. =0
0 |AZ = |AL|? + |4l =

| Agwal? + O(x?)

Roberto Franceschini

: [ do|Aewal® vs. [ do|Aexact|?

-1

-2
EWA-EXACT )
-3

log,,\ 2
"’( EWA+EXACT
-4
-5

-6
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EWA vs. Exact

x=0.35, prq=45. GeV

(-1,-1,-1)
{-1,-1,1)
-1,-1,0)
-1,1,-1)
-1,1,1}
15 20 25 30 35
10g,o(p/mw)
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EWA vs. Exact

uc — dsW+w-

The process studied so far, uW+ — dW+ W, is only a toy, but
displays all the interesting physics (even more indeed), of the
“interesting” process qq — qqWW.

fixed jets angles int. cross-section o = [ 4 5 %

X=0.30, pr,q=40. GeV y=0.60, pr.,=60. GeV x=0.3, prq=20 GeV, y=0.6, pr ;=160 GeV
-1, -1 [ -1, -1)
e it -1,1)
-05 (-1,0) - S0
-10 sl -2 i, -1)
EWA-EXACT ", 1) _
Iogm(zEWA xacr) 15 Iogw( EWA EXACT) 11
* Ewa+ExacT’ -3
-2.0
-4
-25
-30 -5
10 15 20 25 30 o 15 50 B 50
10G4o(P/Mw) I
y 0g1o(P/Mw)
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EWA vs. Exact

EWA vs. MadGraph:

for uW~ — dWT W~ at V/5=2 TeV @reLmmary)
in the SU(2) Higgs model (m,=160 GeV) in the region 30 GeV < PT, g < 60GeV, 0.3 < x < 0.4, myyy > 400 GeV

do/dpr,.w EWA versus Exact

@ significant variance of the accuracy
at fixed cuts
ﬂ = @ useful to check the sensitivity of the
= WW scattering analysis to the
- physics of EWSB (not W-strahlung!)
g )
\ @ “all purpose” method for the
e e assessment of the irreducible
- background to WW scattering
Roberto Franceschini ’
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Conclusions

Conclusions

on-shell WW scattering:

@ direct probe of the EWSB sector
@ simple to understand (compared to gg — qqgWW)

@ (re)-established the EWA as an expansion in pr jet/ P1, wo,

@ assessed the origin and predicted the size of the corrections to EWA

A correct up to O(p2/E?2) when W, dominate

A correct up to O(pr/E) when Wt dominate

J d¢|AJ? up to O(p2/E?) in all cases
@ pr < m has been investigated (different from the massless case)
@ numerical checks of our prediction with analytic amplitudes

@ prediction of %}; (sensitive to the polarization of the W)

@ EWA generator for partonic collisions
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Conclusions
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Conclusions

The example of the scalar as moderator (Higgs-like model)

2

L= VZTr(D#ZD”Z)

S
A(nm — 7o) ~ 2
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Conclusions

The example of the scalar as moderator (Higgs-like model)

v2 h
£=2T(D,07) (1+a)

A(rm — ) ~ % (1 —a2)
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Conclusions

The example of the scalar as moderator (Higgs-like model)
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Conclusions

The example of the scalar as moderator (Higgs-like model)

v2 h K
L= ZTr(DMZD”Z) (1 +a, + bvz)
S
A(rm — 7o) ~ 2 (1-2&)

A(rr — hh) ~ % (& - b)
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Conclusions

The example of the scalar as moderator (Higgs-like model)

2

v h h?
£ =2 T(D,zD'F) (1 +al+ bv2>

A(rm — 7o) ~ % (1 —a2)

A(rr — hh) ~ % (& - b)

an interpolator

@ a = b = 0 corresponds to the strongly coupled Goldstones
@ a= b =1 corresponds to weakly coupled Goldstones, i.e. the SM

_ 2 a1 T + a2
L =|D.o| wnhcb_Tz( Vit oms )
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Conclusions

The example of the scalar as moderator (Higgs-like model)

2

v h K - h

A(rm — ) ~ % (1-2&)
A(rr = hh) ~ = (& = b)
fmf

A(rm = yp) ~ (1-ac)

an interpolator

@ a= b = 0 corresponds to the strongly coupled Goldstones
@ ¢ =a= b =1 corresponds to weakly coupled Goldstones, i.e. the SM

. 2 . 1 T + 1o
L= |D,®| Wlth(b—ﬁ v (14 g
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Conclusions

on-shell WW scattering: a SM process that knows BSM

W W — W W, Strong or Weak coupling

@ W, described by the Goldstone’s bosons @ a,b,c are in principle free
@y =gV parameters
@ ascalar h coupled to the Goldstones e a ww — ww,
’ @ b: W.W, — hh
£ = 5@ -Vv(h o c: WW, — ff
2 2 @ Strong if a=0 or b=0 or c=0
+ Y mD.z0"'s) (1 +aﬁ+bh—2+...) "o
4 1% 1% @ SMis a=b=c=1 )
= h
+ myrXyy (1 + cf) + h.c.
4 @ The Higgs is part of new physics )

whatever breaks the EW symmetry
A grows with the energy @ measuring a,b,c tells about
Alfrr —war)=(1-8)5 + ... EWSB (and tells what is h)

v2
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Conclusions

Status of the EWA: at cross-section level o = | ﬁmdgzbjet

surprisingly no complete and clear statement

o ff — ffWW only for heavy Higgs boson or Higgless unstzsoperss)
o ff—ffh
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Conclusions

Checks of the EWA: at cross-section level o = [ #‘j’etdgzbje,

surprisingly no complete and clear statement

o ff — ffWW only for heavy Higgs boson or Higgless unstzsoperss)
o ff—ffh

@ total rate: ff — ff hin agreement up to O(10%) (cann ss, Atareli et al. 's7)

o dO’/deW eaSily off by a factor 0(1 ) (Gunion et al. '86, Accomando et al. '06)
(*] da/de,jetde,jet eaSily off by a factor 0(1 ) (Accomando et al. '06)
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Conclusions

Checks of the EWA: at cross-section level o = [ ﬁmd@ef

surprisingly no complete and clear statement

o ff — ffWW only for heavy Higgs boson or Higgless unst.soperss)
o ff —» ffh

@ total rate: ff — ff hin agreement up to O(10%) (cann s, Atareli et al. '87)

WWw:
(*] dO'/deW eas”y Off by a factor 0(1 ) (Gunion et al. '86, Accomando et al. '06)

@ do/dpr jerdpr jer €asily off by a factor O(1) (accomando etal. ‘06)

v

validity of the EWA has been questioned

@ the goal is not to compute the rate
@ most of the attention was on the total cross-section
@ cuts were not selecting the region V <« Quw

Roberto F
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