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focusing on distribution tails of WW/WZ production at LHC ...
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WZ/WW production at LHC % N\
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WZ/WW production at LHC %\véy\m
Lsv D —igwwv (g1.v WHHW V, = W HW V) + k" WIW, Vi)
:1 =1
deviations from SM

LBSM 1 =19 Cw@z WﬂwW + h.c. + zg ‘,@W + sv@ W+W_

new op. same helictites as SM

A
"’BSMZ@WWVPW?“

transverse bosons

does not interfere with SM (due to helicity selection rules)




Diboson non-interference )\,

L 2 = 2 scattering amplitudes |
_ | - don't interfere! N

[Azatov, Contino, Machado and Riva, 16]

[Dixon and Shadmi, 94]




Diboson Ressurection! A\,

24 scattering amphtudes
interrere!’ \,

unfold angular distributions




Diboson Iinterference resurrection
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[Dixon and Shadmi, 94]

[Panico, Riva, and Wulzer, 17]

[Azatov, Elias-Mir6, Reyimuaji and Venturini, 17]
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Resurrection at partonic level

$" Semileptonic case
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Resurrection at partonic level
| Hadronic case
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Can other dim-6 ops. produce this pattern?

Semileptonic case Hadronic case
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Can BSM? produce this pattern?

partonic case

const. + A cos

some pattern but same sign

20v, + 2¢vs;)

BSM?Z «—> theory error




Resurrection at (sub)jet level

[Thaler and Van Tilburg, 11]




Resurrection at (sub)jet level

fat jets: anti-kt, R =1.0

harder |ets
clustered first

S

4%

[Thaler and Van Tilburg, 11]




Resurrection at (sub)jet level
fat jets: anti-kt, R =1.0

harder |ets
clustered first

sub jets: N-subjettiness

1 .
™ = % ZpT?kan{ARl,k, ARy gy ... ARN i }
k

TN — 0 Wlth N prong [Thaler and Van Tilburg, 11]



Resurrection at (Sub)jet level

q
= ——

2 prong - W/Z/h fat jet e 3 prong - top fat jet \
q
"}/ ". . h ' . )
/'/ . ' K . f" R
AT A\
:'?‘3‘( N i 02 0 02 —3 c6 048 1 . .
7_2/7_]_ — 0 for2 prong et 7-3/7_2 — 0 for 3 prong jet

QCD q/g — 1‘pr0n9 jetS [Thaler and Van Tilburg, 11]
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“\%’f- urrection at (sup)jet level

| I B

PR BT
00 ).

15

>
7
P
\ Y
\ P
z -
< 3 3
»
.
-
2.5
=
-
-
-
2
-
-
-
1.5
-
-
-
| g
-
-
-
0.5
-
-
-
-
-
s
"
"
200}
s
s
000 -
s
F
F
s00f-
E
o
20005
L
"
"
0 b~
3
s
s
000 -~
-
s
o
S0
-
- pd
0 N DO awr il PP

-1/,

LA

e

Loa adasialay

o 61 02 03 04

Al
08 09

§ &

§

A RAALE AAALS RAAAI RAAABLARAS LARAS MARAS |

R0

1Hadronio case

Oint

lllllllllllllll

1 15 25 &
L'

[T O.E. ar o5 02 1 oC Q1 Q2 02 04 C3 Qe 07 08 29 1




\

A
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BACKGROUND - tt production

R

dangerousA

needs tagging and
topology cuts




Resurrection background
' I dijets

75

could be dangerous
7 but easily removed
Ny with tagging
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@ reconstruction level

Topology and tagging cuts
(pr1 — pr2)/(PT1 + PT2) < 0.15

7'2/7'1<0.45 —>

40 GeV < m;, <100 GeV
40 GeV < m;, <100 GeV

Calorimeter granularization

cannot resolve tracks in the same cell (0.1 x 0.1in ¢ x n)

and does not trigger soft jets (pT < 0.5)

channel | efficiency
signal Az ~ 33%
SM ~ 8%
bkg - dijet ~1%
bkg - ttbar ~10% /\
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keeps the angular'

distribution

o .
- “fiz‘*‘ after reconstruction cuts

BACKGROUND - tt production
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Conclusions

unfolding angular /\\‘ energy growth of

distributions suppressed ops

Asymmetry can probe Az at high energies I

-\ dijet bkg under control

2 ttbar is accepted but loses angular dependence

... still room for improvement
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Helicity structures

W decay amplitudes Oint ~ 2 Re[Asm AL an]
Vl V2
T—ViVa y Vi g 4V
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_|_ ~ 6‘|‘i§bV1 ~J 6_7;¢V2 ABSM ™~ A]%)qS_l\)/[V1V2MV1MV2

~ 6—73qbv1 ~ e_I_iqbVQ




Recompination scheme

subjet - WTA scheme

WTA scheme

sum of pT:  PTr = PT1 + PT2;

direction of . ny i pr1 > pre,
et T T ) . :
hardest pseudo-jet: Ay if pro > pro.

[Bertolini, Chan, and Thaler, 14]



Disobon’Interference

/_\A SM and BSM appear in different
helicity

® high-energy limit

. trge level o ‘ 2 — 2 scattering amplitudes don't interfere |

e at least one transversely-polarized
vector boson Aq  ||R(AT]|[R(AZM)]
VVVvVv| oo 4,2
. 7

| VVayp| 0 2

VDo
pypypy | 2,0 2,0
Voo 0 0
L, 0 0

| —

[Azatov, Contino, Machado and Riva, 16]



Disobon”’

qq — V1.

SM :
ng ) qq —7 VT:

[Azatov, Contino, Machado and Riva, 16]

SM and BSM appear in different
helicity

2 — 2 scattering amplitudes don't interfere |

Ay ||R(AT)|||R(AZM)]
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but 2 = 4 can interfere

For a n-point amplitude: |h(A2Y5)| <n —4

dim-6 op.

O; Pomin Pmas
9 b—mn T,
F2¢2, Fy?¢, ¥1 6—n n—2
W2h2 npd? D, ¢*D? 0 n—4
2 3 6—n n—4
@° 0 n—6

[Azatov, Contino, Machado and Riva, 16]
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but 2 = 4 can interfere

For a n-point amplitude: |h(An>5)\ — 4

[Azatov, Contino, Machado and Riva, 16]
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Resurrection at (sub)jet level

WSemileptonio case
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