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OUR GOAL

Production of dibosons can be used to constrain
deviations from SM predictions or to look for new physics

TGCs as well as fermion pair-gauge boson couplings
contribute to WW and WZ productions




OUR GOAL

However, Vf# can play a role in the diboson production

even taking into account the EWPD constraints.
Z. Zhang [1610.01618]; Baglio, Dawson, Lewis [1708.03332]
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2 Our goal is to study the impact on the TGC bounds the

Inclusion of fermionic vertices in the analyses of the WW and
WZ productions



DIMENSION-SIX OPERATORS 4

» We extend the SM adding dimension-6 operators

»CeffZESM‘FZ[{Z -

» There are 59 independent dimension-six opera[t((;)rrzsa dkowski et al. arXiv: 1008 48

» The subset of bosonic operators relevant for our analysisis  [HISZ basis]

Ow = (D,®)'W,D,® , Op=(D,®)B,D,®
OWW — TI[W:WVp/W#]

Op1 = (D,®) 00N (D'D) | Opw = ®'B, W



DIMENSION-SIX OPERATORS 5

» These operators induce changes in the TGCs:
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DIMENSION-SIX OPERATORS b

» We consider the following operators that contribute to EWPD
Corbett, O.E, Gonzalez-Fraile, Gonzalez-Garcia [arXiv:1306.0006]

Waq
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(D / q< (1) S BT
Ogii = ol (zD D) (g, v ur, )! Opaii = = o (iD,®)(dg v"dr, ),

0N = (D, &) (en Ve ) @
De,ij T RV ER )« /LH
we assume that these operators generation independent

and diagonal

The last operator enters the EWPD but it is negligible In

diboson production



DIMENSION-SIX OPERATORS v

» Some amplitudes with anomalous couplings grow with energy
Alutiy — W Wy) =i sin6 <: ; fj%/ 3y fw + sty f5) — 1 (£S5 + 4fé2>}
Alus @ | WF W, )= i!izsin! | g;;iv fg "
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OUR PROCEDURE

» We considered 10 parameters that we btted using:

I. Electroweak precision data

fCI),l 9 fBW . f(l) 9 cg@? , é)ld) ’ f(g) 9 cge)

. ATLAS and CMS 8 TeV data for the production of WW and WZ

fCI),l . fBW , f(l) 9 célqz 9 céz) 9 f(g) 9

fW ; fB 9 fWWW



OUR PROCEDURE

We constructed a ! “including the EWPD, ATLAS and
CMS 8 TeV data for WW and WZ productions.

We used MadGraph/Pythia/Delphes in the simulations

We validate our procedure comparing with the bounds
extracted by ATLAS and CMS, eq,

— ATLAS 9576 CL

Qurs 1o 95 99

10 -20 -10 10 20

0 0
fn/ N (TeV) ™ fo /N2 (TeV) 2




RESULTS

Effect of the operators containing fermions

TGV

/ _—

3 TGV + all oper - - - -
-1&08&122&3456 - - - -
-./&0&*678*698*:' - - - - TGV + frd,fru,fg3 - - - -

- J&0&*67& A I TGV + frd
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operators with largest impact on the pt: Q(plc% , Oc(pll)b : Oc(;[%



RESULTS

Combining WW and WZ for ATLAS and CMS
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RESULTS

Effect on the TGC bounds

including all operators Including just TGC operators
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RESULTS

The impact of LEP Il
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RESULTS

Effect on the TGC bounds

Including all operators Including just TGC operators
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RESULTS

Effect on the couplings bounds the EWPD
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CONCLUSIONS

Inclusion of anomalous couplings of gauge bosons to
fermions modify the TGC measurement at LHC.

With more data, the WW and WZ productions can be used
to constrain the fermionic couplings.

For the future we need to use the Higgs data
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» Inclusion of anomalous couplings of gauge bosons to
fermions modify the TGC measurement at LHC.

» With more data, the WW and WZ productions can be used
to constrain the fermionic couplings.

» For the future we need to use the Higgs data




