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SCIENTIFIC CONTEXT 2
» BSM' Exploration

- NP beyond the SM

- EFT approach

Amp = SM + BSM = SM(l + oBsm)

O X \Amp\z ~ SM2(1 . 535]\4 + 5BSM)
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DIBOSONS: W
ot e- -> W+ W- >+ {- £+ -

- Fully Hadronic and Semileptonic Channelg

- Helicitiea matter in SM......... and in BSM aleo.

- New Phygicg in Tranguerge Polarizationg

do/dCos®
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BSM EFFECT
Three Gauge Coupling: TGC

- Non Standard Modification of the Three Vector Bogong [nteraction

{Hagiwara, Peccei, Zeppenfeld - 1987}
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- D=6 Effective Operatorg

- ¢3W and Trangeverge Polarizationg
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- ee > WW: Final stateg Helicitieg , |
1> dpsm > 059y — Interference dominates

{Azatov, Contino, Machado, Riva - 2016}
WW.TGC and Interference (@ CLIC Davide Maria Lombardo, UNIGE20IS



PROBLEM: NON lNTEFERENOE 5
> [nterference Countg +— —
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PROBLEM: NON lNTEFERENCE
> [nterference Countg «— —

- ee -> WW: Final etatee Helicitiee

o X \Amp\Q ~ SMz(l + 5BSM — 512931\4)

1> dgm > 0rey; = Interference dominates

- QM Ve BSM: Different final Stateg -> Non Interference .

| Ad|[h(AT)]||B(AFS)
“

{Azatov, Contino, Machado, Riva - 2016}
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PROBLEM: NON INTEFERENCE

> [nterference Counte \Amp\Z M1+ bsar + g

- ee > WW: Final stateg Helicitieg , |
1> dpsm > 059y — Interference dominates

- SM Ve BSM: Different final Stateg -> Non [nterference .

- Only Small quadratic Contribution -> Very challenging meagure

| Ad|[h(AT)]||B(AFS)
“

{Azatov, Contino, Machado, Riva - 2016}
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Interference Regurrection )

- ee -> WW -> 1 ff: Same fermionic final etate
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A POSSIBLE WAY OUT

Interference Regurrection

- ee -> WW -> 1 ff: Same fermionic final etate

Iy (B) oc AZM AZPM 5 cos(Ah - )

E: (hW17hW2)7 95: (SOW17S0W2)

- Both Azimuthal angles Dependence

- Qolution: Non inclugive Meagurementg

/ I~ (p)dg = 0 = Non Interference

{Danico, Riva, Wulzer - 2017}

WW.TGC and Interference @ CLIC Davide Maria Lombardo, UNIGE201S



WW,TGC and [nterference @ CLIC Davide Maria Lombardo, UNIGE20IS



BINNED DISTRIBUTIONS 7

WW.TGC and Interference @ CLIC Davide Maria Lombardo, UNIGE20IS



BINNED DISTRIBUTIONS 7

> [nterference Dah‘emg

WW.TGC and Interference @ CLIC Davide Maria Lombardo, UNIGE20IS



BINNED DISTRIBUTIONS 7

> [nterference Patterng

Almogt ﬂa

background

WW.TGC and Interference @ CLIC Davide Maria Lombardo, UNIGE20IS



BINNED DISTRIBUTIONS 7

> [nterference Patterng

"""""""""""""""""""""

Almogt ﬂa

background

| ASMABS ~ — COS(g&)
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SIMULATION :

» Whizard

Different Energieg and Luminogitieg

Energy (GeV) Cut (GeV) Luminosity (ab™1)

3000 2600 D
1400 1300 2.9
330 330 |
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SIMULATION

) Whlzard FE < Evax = osm T and 0gsar 4

¢~ Uifferent Energie and Luminoaitieg Bigger Background and Smaller Signal

| ht
Entries 484654

Mean 2443
RMS 689.2

Energy (GeV) Cut (GeV) Luminosity (ab™1)

3000 2600 D
1400 1300 2.9
330 330 |

1000 1500 2000 2500 3000
E(GeV)
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SIMULATION

) Whlzard FE < Evax = osm T and 0gsar 4

¢~ Uifferent Energie and Luminoaitieg Bigger Background and Smaller Signal

| ht
Entries 484654

Mean 2443
RMS 689.2

- Avoiding Radiation Drawbacke -> Only High-enerqy evente™

Energy (GeV) Cut “ Luminosity (ab™ 1)

3000 2600 D
1400 1300 2.9
330 330 |

1000 1500 2000 2500 3000
E(GeV)
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ANALYSIS

E vente Digtributiong
- Boundg on ¢3W from chi 2 study

- Comparigon between [nelugive and digtributions:

1.%Systematics % ¥  5.%Systematics

ettt A —— S —— - — i - { W . —— W —— W —— W T - =

‘‘‘‘‘‘‘‘‘

- Quatematic Errore: (% and 5
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ANALYSIS

Euentg Digtributiong P
- Boundzg on ¢3W from chi 2 ctudy L

- Comparigon between [nelugive and digtributions:

1.%Systematics % "  5.%Systematics

__________________ d T A R VO O S S AU 2 - Detector Effects

‘‘‘‘‘‘‘‘‘

- Quatematic Errore: (% and 5
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3SIGMA-BOUNDS

Begt Energy ~——

Actually
much Wider,
reacaled for
gegthetic
reagong
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1400 GeV

§380 GeV

c3Wx 102
-8 -0 -4 -2 0 2 4 6

5 [ |

B Full_Had_NI [ Selep_Had_NI [ Selep_Lep_ NI
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3000 GeVy
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£y Y
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Much better
congtraintg
when
Interference ig

~ taken into

account. ...
ike a factor 2
in the
Luminogity
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CONCLUSIONS !

» Main Regulte

- Recovering BSM-Interference via Non [nclugive Meaguremente in the Azimuthal angleg

- Competitive Bound on TGC parameter with CLIC technology

> Future Propogalg

- Angular comprehengive distributiong: both azimuthal and polar, to investigate correlationg

- Exploring other Physics effects encoded in the TGC parameters
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CONCLUSIONS !

» Main Regulte

- Recovering BSM-Interference via Non [nclugive Meaguremente in the Azimuthal angleg

- Competitive Bound on TGC parameter with CLIC technology

> Future Propogalg

- Angular comprehengive digtributions: both azimuthal and polar, to investigate correlationg
- Exploring other Phygics effecte encoded in the TGC parameterg

- Full Simulation in Progreee {Maier and Robgon}
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