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HVV phenomenology
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o, o CP even

Amplitude parameterized as

o_ CP violating ) )
3 fractional cross-section:

A\, Leading momentum expansion
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Kinematics, MELA and @iscriminan s

e Matrix element based discriminats VBF H- W

e 2 main Discriminant types:
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& Psig (Q) T Palt (Q) (I)l
. Dy () = —
» Simulate: " 2 \/Psig (Q2) Py ()
- SM pure
- BSM pure
- Interference

e Simulations with JHUgen
* Discriminants using MELA
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Event selections and categorization
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Production only

CMS Preliminary 35.9 fb™’ (1 3 TeV)
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Production + decay
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On-shell H- 4l
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Results: On-shell comblnaqpﬂgm
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Results: H—4l off-shell W

(arXiv:1507.06656)
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https://arxiv.org/pdf/1507.06656.pdf

Results: H—4l off-shell
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https://cds.cern.ch/record/2647699

e
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Summary

e Presented measurements of anomalous Higgs
couplings.

* No significant deviations from the Standard Model
expectations have been observed.

e Future measurements with HI-LHC datasets will allow
to measure anomalous couplings to great precision and
reveal any CP violation in the Higgs sector.
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H-> ZZ event categorization  ~ <

» Event pre-selection:

- 2e214e 4 OS 2 with pt > 10 GeV atleast and 1 with pt > 40 GeV
- 2 Z candidates with 12 < mZ < 120 GeV
- ml+l- > 4GeV

* Onshell: 105 < M4L < 140 GeV
e Offshell M4L > 220 GeV

Categories

» VBFtagged

- 4 |leptons

- 2 or 3 jets with max 1 btag and /DEE&: > 0.5
» VHtagged

- 4 |leptons " .

- 2 or 3 jets with max 1 btag and ]j;’;i — max (rDWI—I @ZH) < 05
« Untagged Events

- Rest of the events.
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Discriminants H = 4l on-shell

Category VBF-tagged VH-tagged Untagged

Selection Dy or D;";Ef BM 05 D;;ff or D;;-E:’BSM, or Rest of events
D%i or D%E’BSM > 0.5

SM obs. My, D;‘f’; dec Myg, D:;erec Mg, DEEB

a5 obs. Doy, Dy B e, DYEF Dokgs Do, D& Diorg, D§C, DS

a, obs. Dbkgf 'DS;BE e, ’DEEF Dbkgf 'D;,Ifrdecf DE[ Dbkgf D&‘fi, D?ftc

Ajobs. Dy, DYBFfdec pyBFrdec  p | DTS, Dy Dy, DI, Didec

A‘lzrr obs. Dbkgr DiTVBF_‘_dEC; D$Ff+dec Dbkgr iniL;;r,‘\."I—I—I—dant:r D;.;:[_+dec Dbkgr .Difl}f,decr Dg;r?i
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Discriminants H = 4l offshell
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Category VBEF-tagged VH-tagged Untagged

Selection D;;Ef or D;;EF’ESM > 0.5 ’D;}Zj or DE};?’BSM, O Rest of events
Diey or Dy oM > 05

SM obs. 1y, DEE;NEC, DYEErdec g, DEI: dec D:;[erec My, DE‘Q‘E, 'Dgg’dec

(5 obs. " 40, DEE; dec pyBErdee iy, ’D:L:erec, DE_HMEC Mgy, Dlgli(‘é, Dgec

, obs. i DEE; e DyPFTAe iy, Dglimec, @{;’;EFMEC "y, Dtlflﬁ‘g, DS

Aqobs.  niyy, ’DEE; rdee pYEERdec ’D:limec, DE[MEC 1y, Dlgl%, Dl
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Discriminants H = 4l
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H— Tt Discriminants

C M S Preliminary

35.9 fb (13 TeV)
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CPinH- bb (8 TeV) ~ W
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faz‘” and f(13W measurements = @

arXiv:1411.3441
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