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Parameterizing HVV anomalous couplings
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Parameterizing HVV anomalous couplings
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Parameterizing HVV anomalous couplings
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* Unweighted/weighted .lhe events and histograms for
processes involving generic (Q?%, A-dependent) HVV
couplings.

— pp>H>V'V>Af

— pp >V >VH > 4f

— (polarized) e+ e-> 7" > ZH > 4f

— pp > (HVBF) > H+2j

— pp > H+j, 2j

— .lhe events involving H > H decay chain (e.g. H > V'V > 4f)

* Matrix elements incorporating MCFM NLO, for Matrix
Element Likelihood Analysis (MELA).

* http://www.pha.jhu.edu/spin/
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Kinematics of e+e- > Z*> ZH > .IJ’.I.'bbN
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Kinematics of polarized e+e->7Z" > ZH > |+|-bb™
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Matrix Element Likelihood Analysis
(MELA)

* Construct discriminant D using matrix
elements of models to be separated (and
PDF);

* Generate large sample of events and generate
distribution of D for each model;

* Fit data against distribution of D for
measurement, or fit realistic simulated events
to study experimental sensitivity.



Matrix Element Likelihood Analysis
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Matrix Element Likelihood Analysis
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Matrix Element Likelihood Analysis

(MELA)
- I
Po+ Po- (m1, ma, 2)
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| Prokg(mi, ma, Q) Separates, e.g.
Po+ (m1, ma, Q) HVBF from H+2j




MELA Example: pp/e+e-> 7" > ZH > |+|-bb~
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Summery: Events vs. Collider Options

collider energy [ Ldt (fb~') production o (fb) decay o X B (fb) Nprod
pp 14 TeV 3000 g9 — H 49850 H —» ZZ* -4  6.23 18694
pp 14 TeV 3000 V*V* - H 4180 H — ZZ* —4¢  0.52 1568
pp 14 TeV 3000 W* -WH 1504 H— ZZ* —4¢  0.19 564
pp 14 TeV 3000 Z* ~ZH 883 H—ZZ*—4¢  0.11 331
pp 14 TeV 3000 tt >ttH 611 H—ZZ* -4  0.08 229
pp 14 TeV 3000 V*V* - H 4180 H — vy 9.53 28591
pp 14 TeV 3000 Z* -~ZH 883 H —bb, Z— 00 343 102891
ete” 250 GeV 250 Z* ZH 240 H —bb, Z 40  9.35 2337
ete” 350 GeV 350 Z* —ZH 129 H —bb, Z > 40 5.03 1760
ete” 500 GeV 500 Z* ~ZH 57 H—bb, Z > 222 1110
ete” 1 TeV 1000 Z*—~ZH 13 H —bb, Z— ¢ 0.51 505
ete” 250 GeV 250 Z*7Z* - H 0.7 H — bb 0.4 108
ete” 350 GeV 350 Z*7* - H 3 H — bb 1.7 587
ete”™ 500 GeV 500 Z*7* -H 7 H — bb 4.1 2059
+

ete” 1 TeV 1000 Z7*7* > H 21 H — bb 12.2 12244




Summery: Events vs. Collider Options

collider energy [ Ldt (fb~') production o (fb) decay o X B (fb) Nprod Nreco fiet
pp 14 TeV 3000 g9 — H 49850 H —» ZZ* -4  6.23 18694 5608 0.1
pp 14 TeV 3000 V*V* - H 4180 H — ZZ* —4¢  0.52 1568 470 0.6
pp 14 TeV 3000 W* -WH 1504 H— ZZ* —4¢  0.19 564 169 0.5
pp 14 TeV 3000 Z* ~ZH 883 H—ZZ*—4¢  0.11 331 99 0.5
pp 14 TeV 3000 tt >ttH 611 H—ZZ* -4  0.08 229 69 1.0
pp 14 TeV 3000 V*V* - H 4180 H — vy 9.53 28591 8577 0.6
pp 14 TeV 3000 Z* -~ ZH 883 H —bb, Z—4¢¢ 343 102891 690 -
ete 250 GeV 250 Z* ZH 240 H —bb, Z 40  9.35 2337 1870

ete” 350 GeV 350 Z* ~ZH 129 H —bb, Z — 40  5.03 1760 1408

ete” 500 GeV 500 Z* ~ZH 57 H—bb, Z > 222 1110 888

ete 1 TeV 1000 Z*—~ZH 13 H —bb, Z— ¢ 0.51 505 404

ete” 250 GeV 250 Z*7Z* - H 0.7 H — bb 0.4 108 86

ete 350 GeV 350 Z*7* - H 3 H — bb 1.7 587 470

ete 500 GeV 500 Z*7* -H 7 H — bb 4.1 2059 1647

ete 1 TeV 1000 Z*7* - H 21 H — bb 12.2 12244 9795
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Summery: Sensitivity vs. Process

process description

MC simulation parameters

expected precision

collider energy = mode  o2/01 04/ot|||g92/g1| |94/9+] fa2 as° fa3 o5° || 6faz  0fe5° Ofas  OF.
any any H— ZZ* 0362 0.153| 0 1.20 0 0.18 - 0.06
0  0.67 0 0.06 - 0.02
078 0 0.18 0 0.088 -
042 0 0.06 0 0.014 -
any any H— WW* 0.776 0.322| 0 1.76 0 0.50 - -
113 0 0.50 0 - -
any any H —~vyy,9g9 N/A 1.0 N/A 1.0 0 0.50 -
any any H—Zy N/A 10 N/A 1.0 0 0.50 30 deV. from—SM
p 14TeV gg—H N/A 10 || N/A 10 0 0 050  0.50 - 0.50  0.50
(H — ZZ*) N/A 10 0 0 0.50  0.50 - 0.16  0.16
op 14 TeV V*V* 5> H 140 113 0 0299 O 0 0.50  0.013 - 0.190 7x1073
(H — ZZ*) 0 0109 0 0 0.12  0.0018 - 0.036 6x107*
p 14TeV V*V* 5> H 140 11.3 0 0109 0 0 0.12  0.0018 - 0.04 7x107*
(H = vv) 0 0052 O 0 0.030  0.0004 - 0.009 1.3x10™*
pp 14TeV V* 5 VH 761 468 0 0145 0 0 0.50  0.0032 - 0.32 3x1073
(V= qf ,H - ZZ*) 0 009 0 0 0.30  0.0014 — 0.10 6x10~*
p 14TeV V* 5 VH 761 468 0 0061 O 0 0.15  0.0006 0.09 4x10~*
v sete, H-)3000fb Y o o049 o 0 0.10  0.0004 0.029 1.2x107*
ete™ 250 GeV Z* —» ZH 341 8.07 0 0117 0 0 0.10 2x 1073 - 0.032 7x107*
250 fb! o057 0o o010 1.2x10* 0 0 0.033 4x10~* -
ete™ 350GeV Z* - ZH 84.2 50.6 0 0.0469 0 0 0.10 3x107* - 0.031 1.1x10~*
350 fb! o025 o0 005 2x107* 0 0 0.015 7x10~° -
ete 500 GeV Z* — ZH 200.8 161.1 0 0.023 0 0 0.10 1.1 x107* - 0.034 4x107°
500 fb? 0024 0o o010 2x10* 0 0 0.033 7x107° -
ete 1TeV Z*— ZH 916.5 870.8 0 00113 0 0 0.10 2x107° —~ 0.037 8x107°
1000 fb Y0014 o o015 7x100° o 0o J0.049 3x10°° _
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JHUGenerator

Constraining pseudoscalar coupling by
kinematics of V* > VH

Matrix Element Likelihood Analysis
Thank youl!



