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Independent measurement of this vertex 1s required to confirm the SM mechanism for breaking electro-weak symmetry 1s the correct one.

However, the measurement of such vertices require copious Higgs production to satisfy the statistical requirements and are sensitive to BSM
physics.
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The vertex H (k) — W, (p) = W, (a) can be parameterised in the following form [1]: ™" (p.a) €u(p) €(0) T, (p.q) = TSN 4 BN (p, ¢)
This can be thought of as having two components, one the SM the other of BSM physics

Deviations from the SM form would indicate the presence of new physics. L = —gMygu
BSM may be specified by the following parameterisation: rBSM(p,q) = J\gv AP GG — Do) + N Carpod’¢°]

where A and A are the effective strengths for the anomalous CP-conserving and CP-violating operators respectively.

Should the coupling constants be determined, CP properties of the Higgs may also be specified.

Higgs Process Studied

The process being used to study the HWW vertex was considered 1n light of proposed electron-beam accelerators such as the LHeC and ILC. In particular the LHeC will be capable of generating
an electron beam of 150 GeV of luminosity 5x10*?cm™s™". [2] A good starting point for investigating the LHeC research possibilities is with an electron and positron collision where there are few
channels in the formation of a Higgs and neutrino pair. The two channels to this end result are the S and T-Channel. The S-Channel is in which the production of the neutrinos come about from
the decay of the Z-boson, 1n contrast the T-Channel, the one we wish to study, the outcome of the Higgs and neutrino pair 1s through vector boson fusion.
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Feynman diagram showing Higgs and Z-boson Feynman diagram showing vector boson fusion
formation, with Z-boson decay to a neutrino pair. to form Higgs and neutrino pair.

Histogram of Higgs momentum vs. theta
distribution for the SM.

Histogram of Higgs momentum vs. theta
distribution for the SM.

At 125 GeV 1t 1s seen the Higgs momentum 1s sharply peaked, making for | |The T-Channel at 125 GeV features a wide distribution over the momen-
easy separation of the two channels by making use of a two-sigma mo- tum-theta phase space. There are clear differences 1n the distribution with

mentum cut about the peak. The sharpness of the peak is unaffected by the| |a change in the value of A. Differences in A also affect the distribution.
value of A. The same is true of A .
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Histogram of Higgs momentum vs. theta Histogram of Higgs momentum vs. theta Histogram of Higgs momentum vs. theta Histogram of Higgs momentum vs. theta
distribution for BSM A = -1. distribution for BSM A =1. distribution for BSM A =1. distribution for BSM A = -1.




