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Higgs Cowplings.  Goyplings from LHC rates

Tilman Plehn
Rates Standard Model operators [SFitter: Diihrssen, Klute, Lafaye, TP, Rauch, Zerwas]
Operators — assume: narrow CP-even scalar
Distributions
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Run | Iegacy [prelim: Corbett, Goncalves, Gonzelez-Fraile, Rauch,...]

— based on signal and background rates
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based on signal and background rates
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Couplings from LHC rates

Standard Model operators [SFitter: Duhrssen, Klute, Lafaye, TP, Rauch, Zerwas]

— assume: narrow CP-even scalar
Standard Model operators [leading and making sense]
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— based on signal and background rates
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Run | Iegacy [prelim: Corbett, Goncalves, Gonzelez-Fraile, Rauch,...]

— based on signal and background rates
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Standard Model operators [SFitter: Duhrssen, Klute, Lafaye, TP, Rauch, Zerwas]

— assume: narrow CP-even scalar
Standard Model operators [leading and making sense]
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Run | Iegacy [prelim: Corbett, Goncalves, Gonzelez-Fraile, Rauch,...]

— based on signal and background rates

— ratios and correlations fully included L=4.55.1(7 TeV)+19.4-20.3(8 TeV) b, 68% CL: ATLAS + CMS
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Rates HIggS sector effective field theory [following Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcia]
O — set of Higgs-gauge operators
Distributions Y A
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In terms of D6 operators

HIggS sector effective field theory [following Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcia]

— set of Higgs-gauge operators

Oge = ¢T¢GinaW Oww = o'W, W* o Opg=---
Opgw = "B, W" o Ow = (D, &) W"" (D, ®) 0 =
1
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— relevant part after equation of motion, etc
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Higgs sector effective field theory f(oliowing Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcial
— set of Higgs-gauge operators
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nggs sector effective field theory [following Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcia]

— set of Higgs-gauge operators

Ogg = ©10G%, G Oww = &' W,,, W*" o Opg=---
Opw = 1B, W o Ow = (D, )T W"* (D, ®) Og=---

Oo1 = (D, ) ® 0T (DH0)  Opp = %a“ (o%) A (¢T¢)
Oos = % (of0)° o4 = (D,0)' (D"0) (o10)

— up to 9 observable Higgs couplings
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In terms of D6 operators

nggs sector effective field theory [following Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcia]

— set of Higgs-gauge operators
Ogg = ©10G%, G
Opw = 1B, W o

Os.1 = (D,0) ® 0T (Do)

(o)

O¢ 3

— SFitter rate analysis for fo /A2 [exactly as before]

— not including invisible decays
flat theory errors
read as 10/TeV? = 1/(316 GeV)?
correlations a mess

Ow = (D, )T W"* (D, ®)
Oo2 = %a“ (o70) 0, (o70)

Oo.s = (D,®)! (D"0) (¢70)
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Feics HIggS sector effective field theory [following Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcia]
O — set of Higgs-gauge operators
Distributions N ~
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read as 10/TeV? = 1/(316 GeV)?2
correlations a mess
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Higgs sector effective field theory f(oliowing Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcial
— set of Higgs-gauge operators
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Feics HIggS sector effective field theory [following Corbett, Eboli, Gonzalez-Fraile, Goncales-Garcia]
O — set of Higgs-gauge operators
Distributions N ~
Oge = ¢T¢GinaW Oww = ®"W,, W& Opg=---
Opw = 1B, W o Ow = (D) W"* (D, ®) Og=---

Oo1 = (Du®) ® 0T (DF0)  Opp = %a*" (of0) 0. (o70)
Oos = % (o)’ o4 = (D) (D"0) (®'0)

— SFitter rate analysis for fo /A2 [exactly as before]

— not including invisible decays
flat theory errors
read as 10/TeV? = 1/(316 GeV)?2
correlations a mess

= error analysis challenging

= distributions the key
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Tilman Plehn
_— Top—Higgs—gluon Lagrangian [giis, Hinchiiffe, Soldate, v d Bij; Baur & Glover]
Operators — test ggH vertex structure [to keep production rate]

Distributions

as H v
L= ESM + (AtgggH + Ag 71 27‘r> V Gy.u Gg"
- hlgh-pT Iogarithms from 1,2 jets [Banfi etal; Azatov etal; Grojean etal; Buschmann etal]
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Top—Higgs—gluon Lagrangian (giis, Hinchiiffe, Soldate, v d Bij; Baur & Glover]
— test ggH vertex structure o keep production rate]
Qg H
L=1"L A Ag—— | — Gu..G""
SM+< t9ggH + g12ﬂ_) y On

- high-pT Iogarithms from 1 ,2 jets [Banfi etal; Azatov etal; Grojean etal; Buschmann etal]

Measuring At g from pr 1 distributions  uschm

do [ b T AoNLG,
} — H+1NLO
—H+3Lo,
— H+jetsNLO,
e F+etsNLO,

— simulation: SHERPA-NLO

— sensitive region pr y > 250 GeV
systematic/theory errors potentially bad 10?2

— NLO vs top mass orthogonal
jet count vs top mass orthogonal
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Top—Higgs—gluon Lagrangian (eiis, Hinchiiffe, Soldate, v d Bij; Baur & Glover]

— test ggH vertex structure o keep production rate]

@ H
L =Lsuy+ (AtgggH =+ Agé) ; GMUG“V

- high-pr Iogarithms from 1 ,2 jets [Banfi etal; Azatov etal; Grojean etal; Buschmann etal]
2
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Measuring A¢ g from pr y distributions  uschmann, 6

Exclusion plotbased onn__, p,
i Yes Prin

— simulation: SHERPA-NLO

— sensitive region pr 1y > 250 GeV
systematic/theory errors potentially bad 04

— NLO vs top mass orthogonal o prt |
jet count vs top mass orthogonal

— most optimistic: statistics only 0.1
H — WW analysis
2D likelihood study of fets, P, 1

= A;= —0.31t0 95% CL with 700 fo~’ a0t

w20
— expected 95% CL
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Rates Not-model-independent width measurements  [Kauer & Passarino; Caola & Melnikov; Ellis & Williams]
OreEE — peak cross section vs off-shell interference in H — Z2Z

Distributions
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(s— m2)2 + merz — mere

. _ T T
— simulation: MCFM Eooow e - 22
. . b Ma=ry ]
— sensitive region my, > 500 GeV 10° i
systematic/theory errors potentially bad 3
10° K= (0.1) =
: L
10% = )
3 E
E O 0 ]
2F © o 3

Distributions 2

Not-model-independent width measurements  [Kauer & Passarino; Caola & Melnikov; Ellis & Williams]

— peak cross section vs off-shell interference in H — ZZ

9295 9593 Andegz | Anadz
= —5r Uoff(gggZ)N Ocont — W m

— top—Higgs—gluon Lagrangian again imy, > m; > myl

2 7,)2
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Measuring A{’g from Mgy distributions  [Buschmann, Goncalves, Kuttimalai, Schénherr, Krauss, TP]
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Distributions 2

Not-model-independent width measurements  [Kauer & Passarino; Caola & Melnikov; Ellis & Williams]

— peak cross section vs off-shell interference in H — Z2Z

Aint 999z

22 22

” 9997 9,9z
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— top—Higgs—gluon Lagrangian again imy, > m; > myl
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Measuring At,g from Mgy distributions  [Buschmann, Goncalves, Kuttimalai, Schénherr, Krauss, TP]

— simulation: MCFM

— sensitive region my, > 500 GeV
systematic/theory errors potentially bad

— most optimistic: statistics only 04
H — eeup analysis g [ NN
2D likelihood study of cos e, My, r

= A;= —0.310 95% CL with 1700 o~
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Rates Not-model-independent width measurements  [Kauer & Passarino; Caola & Melnikov; Ellis & Williams]
OreEE — peak cross section vs off-shell interference in H — Z2Z

Distributions 2 42
Aint 999z An 999z

2 A2 2 42
o N gggZ o gggZ o (g g )N . _
peak ( 5o off \YgYz cont s _ 7(5 — m2)2

s — m2)2 + m2r2 T mer2
— top—Higgs—gluon Lagrangian again ims, > m > myl

2
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mz t

MeaSUring At,g from Myy distributions [Buschmann, Goncalves, Kuttimalai, Schénherr, Krauss, TP]

— simulation: MCFM

— sensitive region my, > 500 GeV
systematic/theory errors potentially bad

— most optimistic: statistics only
H — eepp analysis
2D likelihood study of cos 6e, My,

Ay = —0.3 to 95% CL with 1700 fo~"
not great compared to SFitter analysis...
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Higgs Covplings . \\hat we learned from Run |
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Higgs property tests

Rates

Operators

(SFitter) coupling analysis worked/work great  [out no anomalies 1 like]

Distributions

hypothesis tests necessary
extension to D6 operators challenging
distributions to be included

% Bundesministerium
A | fiir Bildung
und Forschung

Much of this work was funded by the BMBF Theorie-Verbund which is ideal for relevant LHC work






	Rates
	Operators
	Distributions



