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Anomalous HVV(V = W=, Z) coupling

Most general Lagrangian Vertex form
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For this study, E, = 60 GeV, Ep = "7 TeV

® | HeC: ¢ energy 60 to 120 GeV
with 7 TeV proton energy

e Sufficiently large cross section as
compared to ete™ collider

® (Clean environment with suppressed

background as compared to pp
collider
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Results and discussion

Observables: | A@ |is azimuthal correlation of two particles 1 and 2
| Ag| = cos™ (Ppry - Pro)

Motivation: | A@ | distribution is a good observable to distinguish CP-even and
CP-odd couplings of CC process considered in ref. [2]

Ref. [2]: Phys. Rev. Lett. 109 (2012) 261801, [1203.6285]
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e | Ag|is sensitive to individual effect of new couplings

e Deviation in distribution with respect to SM is largest for /Izvand smallest for /IV
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Signal for CC (NC)
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Signal for CC (NC)

e p — v,(e)hj,h — bb j=g,u,d,s,c

Background for CC (NC)

e |rreducible background: e p — ue(e_)bl_9j

e p —>ve )y

e Reducible background: e p — v,(e")bbjj

Photo production frome p — e_bl_9j

'

y*p — bbj for CC process
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! Results
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Signal for CC(NC) e p = v (e )hj,h — bb j=g,u,d,s,c
Background for CC (NC) Negligible for miss-tagging rates
c jet = 0.1

e Irreducible background: e p — v (e”)bbj light jet —0.01
e p = (e )]jj
e Reducible background: e p — v,(e")bbjj

Photo production frome p — e_b1_9j

Reduced by £ for a very collinear =
- - *n — bbj for CC process
e~ along the beam pipe VP ] P
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Signal for CC (NC)
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Background for CC (NC)

e Irreducible background: e p — ue(e_)bl_9j v

e Reducible background: e p—v,e)bbjj v
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Results |

Signal for CC (NC) e p — v, (e )hj,h — bb j=g,u,d,s,c

Background for CC (NC)

e Irreducible background: e p — ve(e_)bEj v

e Reducible background: e p — v,(e")bbjj v
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Signal v/s background

Cuts or CC

pAj) > 30 GeV, p(b) > 30 GeV, Er > 25GeV
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Constraints on HWW parameters at L = 100 fb~!
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at 95% C.L.

Our limits at
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Results

Suppress;(2 due to huge
background

o H7// parameters less stringent as compared to HWW
parameters

e All parameters lie within range [-0.45, 0.45]

For Ee=60 GeV, E,=7 TeV, L=100 fb!, Ax?=4.0
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Constraints on HZZ parameters at L = 100 fb~!
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at 95% C.L.
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Correlation of two
BSM parameters

Aow

For Ee=60 GeV, E,=7 TeV, L=100 fb!, Ax*=6.18
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two parameter analysis for HWW coupling
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» Parameter space increases as going from one parameter to two

parameter analysis

* (Ayw» Ay region is strongly correlated

* (bws ;IVW) region has least effect of 2 bin analysis
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two parameter analysis for HWW coupling

For Ee=60 GeV, E,=7 TeV, L=100 fb!, Ax*=6.18
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A2z

e 2 bin analysis is not efficient to improve constraints

For Ee=60 GeV, E,=7 TeV, L=100 fb'!, Ax?=6.18
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two parameter analysis for HZ/ coupling

For Ee=60 GeV, E,=7 TeV, L=100 fb'!, Ax?=6.18 For Ee=60 GeV, E,=7 TeV, L=100 fb1, Ax*=6.18
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Conclusion

« | A | distribution is sensitive to HVV(V = W=, Z) coupling.

e Using | A¢ | distribution, constraints are obtained keeping one parameter and
two parameters non zero at a time.

e Constraints on BSM parameters are improved as going from 1 bin to 2 bin.
 Change in constraints as a function of luminosity is discussed.

e Constraints from two parameter analysis are loose as compared to one
parameter analysis.



Back up

For BSM parameter c;, x* function is

n N-BSM(Ci) - N>M 2
XZ(Ci) — Z (]A—N])

J

j=1

NjSM and N].BSM — SM and BSM events in j bin

uncertainty (Statistical + systematic) AN]. =

'

5%

/ AGSM+Bkg _ / GjSM+Bkg 3




Back up

e ¢ P — vebl_q;j has 2 events after cuts

* ¢ p — e Jjj has 15 events and S/B changes 0.41 to 0.38

 PDF: NN23LO1
Uncertainty: 2.5%

 Renormalisation factorisation scale choice: -1 in MadGraph which is related to
the transverse energy of the final state particles
Uncertainty: 5%
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