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Higgs Boson Coupling Measurements

* Measurement of (o x BR) in several o ———
. reliminary Stat. uncertainty |
production and decay modes G
e So far: no deviations from the SM observed = ooF w» =
* But: in some channels large uncertainties VBF ww = E
e Still possible to measure effects from physics w #z | ———~
beyond the SM i —
ttH+tH 7 7:

* Increasing statistics: use kinematic
properties to search for BSM physics

o X B normalized to SM value
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The H - ZZ - 48 Decay Channel
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The H - ZZ - 48 Decay Channel
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The H - ZZ - 48 Decay Channel

ATLAS-CONF-2018-018
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The H - ZZ - 48 Decay Channel

ATLAS-CONF-2018-018
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The H - ZZ - 48 Decay Channel

- .. e Data
_ ATLAS Preliminary  wam %%I?be
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Nnygr = 9.02
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Ny =660 -
NredBkg = 34.24—
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The H - ZZ - 48 Decay Channel
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4 This work: 140 fb-1 with full Run Il data
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SM STXS Coupling Analysis in HZZ

Ap-Dez

Productions bins Reduced
Stage 1

= 0-jet

prn < 60 GeV

= 1-jet 60 < py <120 GeV

pru < 120 GeV

> 2-jet

prj1 <200 GeV

VBF+VH-Had
Pr;1 > 200 GeV

Hag-p;;-Low

Hqg-p;;-High

LII
=
p
n

Work in Progress STxS = simplified template cross section
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SM STXS Coupling Analysis in HZZ

Ap-Dyzit

Productions bins i+ i i -1).
Reduced * Expected composition in STXS bins (80 fb™):
Stage 1 _
— i = ) ) L. F-0j VBF-pj-Low
- Ojet S w8 ATLAS Simulation Preliminary g or7 .., miversfven |
T i umber
® H— ZZ* - 4l B ooF -t Med it oS p
Pry < 60 GeV © 13TeV, 79.8 fb" I goF-4-pf-High gy ttHsH ©
Lﬁ Oj-p_‘l'_'-Low 95 +6
= 1-jet 60 < p;, < 120 GeV e 1j-p?-Low 26.9+25
2 1j-p;-High 3.8+05
pru < 120 GeV _ & VBF-enriched-p;-Low 16.6 + 1.8
8 VBF-enriched-p/ -High 1.7+0.2
_ &  VH-Had-enriched 9.4+1.2
2 2-jet _ VH-Lep-enriched 0.8+0.1
Oj-pi'-High 0.4+0.1
ttH-Had-enriched 0.8+0.1
Prj1 <200 GeV Hqq-py-Low ttH-Lep-enriched 0.3+0.1
2
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
VBF+VH-Had
Prjs > 200 GeV oG o (R ATLAS-CONF-2018-018  Expected Composition
B
ATLAS
Work in Progress STxS = simplified template cross section
4
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SM STXS Coupling Analysis in HZZ

VBF+VH-Had

28.03.2019

Productions bins

Reduced
Stage 1

= 0-jet
prn < 60 GeV

= 1-jet 60 < py; < 120 GeV
pru < 120 GeV

> 2-jet

prj1 <200 GeV

Prjy > 200 GeV

Hag-p;;-Low

Haqg-py-High

LII
=
p
n

Work in Progress

e Results (80 fb1):

Aﬁ-ﬂ?)f’f‘

ATLAS-CONF-2018-018

_ ATLAS Preliminary s opessy i
- H—>ZZ* | @Y Observed: Stat + Sys _
13 TeV, 79.8 fo™ SM Prediction
— Reduced Stage 1 -y | <2.5 6B [i] (G'B)SM o] |
9gF-0j : - 870+ 165 720450 :
ggF-j-pH-Low | — - 100£105  170%20
ggF-1j-p-Med | _— - 8055  120+20 |
ggF-1j-pt-High _— 7e27 245 |
goF-2 | E— 160110 140£30 |
VBF-p’+-Low B 1 " 240895  §72:27
VBF-p/-High |- . B soxzs 4y
VH-Had | e 20+100  359°)%
VH-Lep ., 20425 16570
ttH —r;: 811 A B B (5?5(2/8?” N
0 2 4 6 8 1
c-B/(c-B)

STXS = simplified template cross section
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SM STXS Coupling Analysis in HZZ

Stage O PIEEILETENS Bl Reduced * Results (80 fb- 1)
Sta e 1 T T I T T I T T T I T T T I
- et : — ATLAS Prellmmary # | Expocted SM -
I ggF-OJ | | H-—>ZZ* m'Y Observed: Stat + Sys ]
13 TeV, 79.8 b SM Prediction
— Reduced Stage 1 -y | <2.5 —
pry < 60 GeV N : H c-B[b] (cB)_ [fb]
F-1j-p;-Low M
L BE P | . - 870+ 165 720450 |
_ ggF-0j | * B R
= Tjet 60<p;<120GeV i ; i oH . 1004105 170 £ 20
ggF -~ 88F-1j-p;,-Medium | ggF-1j -pT-Low - + t & ]
ggF-1j-p"’-Med - = 80 + 55 120 + 20
Py < 120 GeV N il i | A " sars |
|  88r-1)-pry-Hig ggF-1j-pf-High | + 727 t B
| |
> 2-jet : : ggF-2j L * 160 £ 110 140 £ 30 B
| ggF-2j | VBF-p"T-Low B - - 240 + 95 87.2+27 a
pr.. < 200 GeV VBF-p/ -High . 8 3 30+25 4170
T,jl1 | Hag-p- -L | T _ +1. ]
I OJE e VH-Had — 20+100 359°)°
VBF+VH-Had B RYE
é Py > 200 GeV  Hpe i) | VH-Lep . 20 :025 165705 |
I 49-pr;-RIg o Pl | (Ss%cul 154°11 i
0 2 4 6 8 1 0
VH-Lep { VH-Lep | 5B/(c:B)
SM
ttH ttH . . .
* Parametrise o x BR in each STXS bin as a
ATLAS

function of EFT parameters

Work in Progress
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Higgs Boson Coupling in Effective Field Theories %

* Effective field theory assumption: V
Physics beyond SM appears at an energy scale A>E
[ A & effective
coupling
1%

arXiv:1709.06492
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Higgs Boson Coupling in Effective Field Theories %

* Effective field theory assumption: V
Physics beyond SM appears at an energy scale A>E
[ A & effect.ive
 SMEFT: Lagranigan is constructed out of coupling
SU(3) x SU(2) x Uy(1) invariant higher dimensional
operators built out of SM fields: 4
=d
Loyerr=Loy+ Lo+ Lo+ L+ .. Ly=Y7% == 08 (for d>4)

arXiv:1709.06492
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Higgs Boson Coupling in Effective Field Theories %

* Effective field theory assumption: V
Physics beyond SM appears at an energy scale A>E
[ A & effect.ive
 SMEFT: Lagranigan is constructed out of coupling
SU(3) x SU(2) x Uy(1) invariant higher dimensional
operators built out of SM fields: 4
=d
Loyerr=Loy+ Lo+ Lo+ L+ .. Ly=Y7% == 08 (for d>4)

* First lepton number conserving order: d=6

Loperr = Loy + Z i > 0,

. Ci .
* Only ratio ¢; = A‘ is accessible in low-energy experiments arXiv:1709.06492
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Measurement of Anomalous Couplings %

* Relevant CP-even Operators for H - ZZ - 48 in SMEFT:

Loverr = Loy *+ e Ong + CunOun + Ccuw Onpw + ¢ygOnp + cuwpOpwe + ...

Operator | Expression Interaction Wilson
vertex coefficient

Oye HYHGS,G*4  ggF Chc

Oy H'Hg,u,H  ttH CuH

Oyw HYHWL,WHY VBF, WH, ZH, HZZ ¢,

Oup HYHB,,B*  VBF, ZH, HZZ Cug

Onws HYHT'W/},B*Y VBF, ZH, HZZ Crwa
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Measurement of Anomalous Couplings

* Relevant CP-even Operators for H - ZZ - 48 in SMEFT:

Loverr =Ly + €6 Oy + CunOun + CywOpw + ¢yOpp + cuwpOpws + ...

Operator | Expression Interaction Wilson
vertex coefficient
Oyc HTHG,va”VA ggF Cha g goF
Oyun H'Hg,u,H  ttH C
u qp r uH CHG 0 _____ 7
Oyw HYHWL,WHY VBF, WH, ZH, HZZ ¢,
O HYHB,,B*  VBF,ZH, HZZ Coe d
Ouws HTHTII/%BW VBF, ZH, HZZ Crwa
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Measurement of Anomalous Couplings %

* Relevant CP-even Operators for H - ZZ - 48 in SMEFT:

Lsyerr = Loy + Cye Opg + Oun + cywOnuw + cygOyp + CyweOnwe + -
Operator | Expression Interaction Wilson
vertex coefficient
Oyc HTHG;{‘VGWA ggF Cha g

t

Oyun H'Hg,u,H  ttH Cun \l%‘(

Ouw HYHWLWHL VBF, WH, ZH, HZZ ¢y, M
g t

Oyg HYHB,,B*’  VBF, ZH, HZZ Cug
Onws HYHT'W/},B*Y VBF, ZH, HZZ Crwa
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Measurement of Anomalous Couplings %

* Relevant CP-even Operators for H - ZZ - 48 in SMEFT:

Loyerr = Loy + € Ong + CunOyn + Opw + Oup + Ouwsp + -
Operator | Expression Interaction Wilson
vertex coefficient
Oyc HYHGS,G*4  ggF Che q q

Oyun H'Hg,u,H  ttH CuH \{
Oyw HYHW,WH VBF, WH, ZH, HZZ ¢, //-\
q

o HYHB,,B*’  VBF, ZH, HZZ Cup q
(U HYHt'W,,B* VBF, ZH, HZZ Chwe
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Measurement of Anomalous Couplings

* Relevant CP-even Operators for H - ZZ - 48 in SMEFT:

Loyieer = Loy + Cye O + CuyOyy + Opw + Oyp + Opws + -

Operator | Expression Interaction Wilson
vertex coefficient

One HTHG,G"4  ggF Cha q I
OuH HTquurH ttH Cun /"
Ouw HTHWL,WH VBF, WH, ZH, HZZ ¢, W
Oyg HYHB,,B*  VBF,ZH, HZZ Cog . w.z
Oywe HTHTZWHIVBW VBF, ZH, HZZ G
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Measurement of Anomalous Couplings %

* Relevant CP-even Operators for H - ZZ - 48 in SMEFT:

Loverr = Loy + Che O + CunOung + €CgwOnpw + €CupOyp + CuwpOpws + ...

Operator | Expression Interaction Wilson
vertex coefficient
Oyc HTHG;;‘VG“VA ggF Cha HZ77 z
Oun HYHG,u,H  ttH Cun Chw
H=emmone G Chwer
Chs
Z*
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* Use STXS coupling measurements to constrain
EFT parameters using SMEFT

28.03.2019
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99F-0j
ggF-1j-pf-Low
9gF-1/-pt-Med
9gF-1j-pf-High
ggF-2j
VBF-p’T-Low
VBF-p! -High
VH-Had
VH-Lep

ttH

T | T T T I T T T I T T T I T T T | T T T
— ATLAS Preliminary 1+ execteasm —
L H—>Zz* | mN Observed: Stat + Sys ]
13 TeV, 79.8 fb”" SM Prediction
— Reduced Stage 1 - 2.5 —
g Il < cBlb]  (oB), [f]
- 870£165 720+ 50
—— - 100£105 170 +20
— - 80+55 120420
- |
N — 7427 2455 |
e — 160110 140 %30
. 240495 872427
- = 3 30+25 41753
- 20+100  35.9°)7
owe .
5 20+ 25 165798
528— <60 . ]
@swoL) 154 e
=1 v 1y ] P B R T T
0 2 4 6 8 10
c-B/(c-B) -



EFT Interpretation of SM Coupling Analysis %

CaTias ey« e
* Use STXS coupling measurements to constrain R
EFT parameters using SMEFT oY -
VBF-;TQ-E:ZI B :_ _' i
VBF-p/-High |« ]
, , , B
* Parametrise o x BR in each STXS bin as a A _ B0y
. o+ BR I
function of EFT parameters o BR: |
M
I
i
i
SM\_ |
1 b - A
i
i
. >
0 Cxx
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EFT Interpretation of SM Coupling Analysis %

T | T T T I T T T I T T T I T T T T T T
— ATLAS Preliminary 1+ execteasm
H— zz* | mN Observed: Stat + Sys
13 TeV,79.8 1o
Reduced Stage 1 - |y | <2.5

* Use STXS coupling measurements to constrain
EFT parameters using SMEFT

ggF-1j-p¢-Low

c-B[fb] (<5»B)SM [fb]

-l-I +i -|-I

ggF-1j-p’T4-Med
ggF-1j-p:-High

W
VBF-p/-High | - - |
. . . 0 2 4 6 8 10
* Parametrise o x BR in each STXS bin as a A _ 78
. o - BR I
function of EFT parameters BT |
M
I
|
|
SM \_ |
1 b ol e
:
* Parametrise independently production and decay (') >
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Parametrisation of Production Cross Section

Aﬁ-ﬂ?}f’f‘

e Matrix element:
Myix = Mgy + € - Mgy
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Parametrisation of Production Cross Section

e Matrix element:
Myix = Mgy + € - Mgy

e Squared matrix element:
|MMix|2 = |MSM|2 + ¢ - 2R(Mgy Mpsy) + c? - |MBSM|2
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Parametrisation of Production Cross Section

e Matrix element:
Myix = Mgy + € - Mgy

e Squared matrix element:
|MMix|2 = |MSM|2 + ¢ - 2R(Mgy Mpsy) + c? - |MBSM|2

* Cross section can be separated into three parts:

O = Ogy T Oyt T Opsi
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Parametrisation of Production Cross Section

* Matrix element:
Muyix = Msy + € - Mpsy
e Squared matrix element:
| Muix|? = | Msy|* + ¢ - 2R(Mgy Mpsy) + ¢ - | Mpsy |
* Cross section can be separated into three parts:
G = Ogp + Oy + Opgpy

* Cross section dependence on the couplings:

0)
— =1+ ZiAiCi + 21] B]1C1C]

Osm
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Example: 2 Wilson Coefficients

* Cross section parametrisation:
6/0sm=1+A{cy +By1cZ+Aycy+ Byycs + ByycqiCy

* SM, A; and B;; for i=] can be obtained directly in MadGraph5:

NPA2==0 (SM): o=SM o = 1,6, = 0)

Aj
NPA2==1 (interference): o0, = A4 On = A, o
_— ogii(ci = 1,¢; = 0)

NPA2==2 (pure BSM): Onyy = By C2 Og,, = B,,C3 oo
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Example: 2 Wilson Coefficients

* Cross section parametrisation:
6/0sm=1+Ac; +By{cZ+Aycy+ Byycs + Byycqcy

* SM, A; and B;; for i=] can be obtained directly in MadGraph5:

NPA2==0 (SM): o=SM o = 1,6, = 0)

Aj
NPA2==1 (interference): o0, = A4 On = A, o
_— ogii(ci = 1,¢; = 0)

NPA2==2 (pure BSM): Onyy = By C2 Og,, = B,,C3 oo
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Example: 2 Wilson Coefficients

* Cross section parametrisation:
6/0sm=1+A{cy +By1cZ+Aycy+ Byycs + Biycqcy

* SM, A; and B;; for i=j can be obtained directly in MadGraph5:

NPA2==0 (SM): o =SM L _om(a=16=0)
NPA2==1 (interference): o,, = A,c, 0, = AC, o

_ ogii(ci =1,¢=0)
NPA2==2 (pure BSM) Og11 — 811C% Ogy5 — BZZC% Bii = OsM

* Extracting B; for i#]: generate sample with NP*==2 and both couplings set

— 2 2 O'i'Ci=1,C':1—GiiCizl,C'zo—O'"CiZO,C'zl
Og12 = B11CT + B22C5 + B12€4C; By = 1 1 = 1) = om( 1= 0) o =Y

Osm

—>Subtract quadratic terms
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Sample Production

° SimU|ati0n Wlth MadGraph and Production MadGraph Syntax N:an,:,b;;:f
showering with Pythia ggH+bbH  define jb = i b b- 3

generate p p > h QED=1

* 500k events per sample 264 brocess b p - h i 0ED-1

* CKKW matching for processes add process p p > h jb jb QED=1

with different jet multiplicities ~ YeFVed senerate pp =g Ge0=e 10

ZH-Lep generate p p > h 1+ 1- 10

* Samples are analysed on truth  wiiep cenerate p p > h 1+ v 3
level to get the fraction of the 2dd process p p > h l- vi-

cross section in STXS bins ttH generate p p > h t t- 3

28.03.2019 Verena Walbrecht - HZZ Tensor Coupling 10



Parametrisation for ggF

* Dependence of c,; on the cross section ratio:

1.8

o/ Csum

1.6

1.4

1.2

| | |
ATLAS Simulation Work in Progress

H—>ZZ*—4l 0-jet
1-jet, p_ <60 GeV
13 TeV TH
1-jet, 60 GeV < P, < 120 GeV
ggF 1et, p_ > 120 GeV
> 2-jets
SM

0.8 s

0.6 | | | s

_0.01 -0.005 0 0.005  0.01
Cua

STXS bin

EFT Parametrisation

Expected SM
result (140 fb-1)

ggF-0j
ggF-1j-pry-Low
ggF-1j-p;y-Medium
ggF-1j-pry-High

ggF-2j

1 + 38.87cyg + 384.69¢3¢
1+ 34.95cyg + 316.85¢f¢
1+ 32.41cyg + 281.90ci,
1+ 31.31cyg + 285.41cf

1+ 21.90cyg + 174.35¢f¢

* Similar dependence in all STXS bins (quadratic terms negligible)

28.03.2019

Verena Walbrecht - HZZ Tensor Coupling

1.00+91%
1.00+031
1.00%937
1.0015:73

1.00%922
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Parametrisation for ttH

* Dependence of c , on the cross section ratio:

E 4 T | T T T T | T T T T | T T T T | T T T T | T
n
S ATLAS Simulation Work in Progress Expected SM
5 35 : . N p
HosZ7* 4] o STXS bin EFT Parametrisation result (140 fb)
3 13 TeV
ttH ttH 1 —0.119¢c,y + 0.004c2y 1.00+3:13

-10 -5 0 5 10

CuH

e Quite linear dependence (quadratic terms negligible)
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Parametrisation for VBF+VH-Had and VH-Lep

* Dependence of c,,, on the cross section ratio:

s 2.2
2}

L

e 2
1.8
1.6
1.4
1.2
1
0.8

0.6

T | T 17T | T 17T | 1T | 1T | 1T | 1T | T
ATLAS Simulation Work in Progress
H—ZZ*—4l

13 TeV
VBF+VH

. VBF+VH-had an <200 GeV

. VBF+VH-had pTj1 > 200 GeV

VH-Lep

. ... Expected SM
STXS bin EFT Parametrisation result (140 fb1)
1+ 0.138cyy + 0.093c3w + 0.004cyp
+ 0.021c3g + 0.043c + 0.016¢2
VBF-pr;-L HE HwB HWB | 1.00%9:83 (VBF
pT'J ow + 0.012CHWcHB — O.OOSCHWCHWB —0.50 ( )
— 0'018CHBCHWB
1 —0.157cyw + 0.0784cyy + 0.003cyp
. + 0.077cép + 0.0049c¢
VBF-p;-High HB HWB 1.00+1:22 (VBF
P8l 1 0.0067¢2 s + 0.017chwCnp ~0.94 (VBF)
— 0.056CHWCHWB — 0'029CHBCHWB
1+ 0.823cyw + 0.324cfy + 0.035cyp
VH-Lep + 0.011cg + 0.127cywg + 0.025¢iwE 1.00+137

- 0.221CHWcHB - 0-156CHWCHWB
+ 0'021CHBCHWB

c,w largest dependence (others small dependence - see Backup)

28.03.2019
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Summary

* Plans for Run Il Analysis:

* Constrain CP-even EFT parameters sensitive to Higgs boson production and
decay in the H - ZZ - 48 decay channel (SMEFT)

* EFT interpretation on top of the SM simplified template cross sections
coupling Analysis

* So far:
* First parametrisation of the production bins

* Next steps:

e Parametrisation of the decay
* Derive first limits
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BACKUP
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* Explicit definition of the L. operators (non-fermion):

1:Xx3 2: HS 3: H4D? 5:9%?H3 + h.c.
Qc | fABCGA*GEPGSH  Qu \ (H'H)®*  Qmuo (H'H)O(H'H) Qerr | (H'H)(lpe H)
& | FABCGAGBeGOH Qup | (H'D*H)" (H'D,H) Quu | (H'H)(gyu,H)
Qw | /KWW ewEn Qar | (H'H)(Gpd - H)
Qp | KWW rw R
4: X2H? 6: Y2 XH + h.c. 7:¢2H2D

Que | HHHGAGY  Quy | (hote,)r HW, M (H'i D ,H)(L,01,)
Qua | HIHGAGA  Qup | (lo"e,)HB,, @ | @NDLE) G )
Quw | HTHWL, W Que | (@o"*T4u,)H G4, Qe (H'$D ,H)(g,7"e,)
Quw | HIHWL W Quw | (Go* u,)TTHW], Q%) (H'D . H) (@ ar)
Qus | H'HBLB®  Qus | (G0"u.)il By o, | iDL g e)
Quz | H'HB,B" Quc | (@0 TAd)HGA, Quu (H'i'D ,H)(a,7"u,)
Quws | HITTHWLB"  Quw | (Go*d)r'HW], Qra (H'i D . H)(dyydy)
Quiwp | HITTHW],B*  Qup | (G0*d.)H By, Qrua + e, | i(H'DLH)(@yy"d,)

28.03.2019
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Introduction: SMEFT

* SMEFTsim package: https://feynrules.irmp.ucl.ac.be/wiki/SMEFT

* SMEFTsim adopts the Warsaw basis arxiv:1008.4834

Case CP even CP odd WHZ Pole parameters
General SMEFT (n=1) 53 23 ~ 23
General SMEFT (n=3) 1350 1149 ~ 46

MFV SMEFT ~ 108 - ~ 30

* The U(3)> flavour symmetric case, with non-SM CP-violating phases in
Mw-scheme: {m,,, m,, G}:

SMEFTsim_A U35 MwScheme UFO v2 1
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Parametrisation for VBF and VH-Had

* Dependence of c,; on the cross section ratio:

=
&
@)
B 1.7

1.6
1.5
1.4
1.3
1.2
1.1
1
0.9

1.8

EFT Parametrisation

T | T 1T | T 1T | T 17T | T 17T | T 17T | T 17T I_
- ATLAS Work in progress E
- H->ZZ* -4l —p,,<200GeV .
:_ 13 TeV ~p, 2200 GeV _: STXS bin
" VBF+VHhad .
= E VBF-p;-Low
= - VBF-p;-High
:_I | - | - | I — | I — | I — | I — | I_:

-06 04 02 0 02 04 0.6

Chs

* Small dependence on c,;; and ¢z
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+ 0.021cfg + 0.043cywg + 0.016¢ciwE
+ 0.012CHWcHB — 0'008CHWCHWB

— 0'018CHBCHWB

1 —0.157cyw + 0.0784cfy + 0.003cyg
+ 0.077cég + 0.0049¢cywg + 0.0067ciwe
+ 0.017CHWcHB — 0.056CHWCHWB

— 0.029cypcyws
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Parametrisation for VBF and VH-Had

* Dependence of ¢, on the cross section ratio:

1 _8_ T | T 17T | T 17T | 1T | 1T | 1T | 1T
- ATLAS Work in progress

H—>ZZ*—4l —p, <200 GeV
13 TeV Py, = 200 GeV

=
&
@)
B 1.7

16 STXS bin

EFT Parametrisation

VBF+VHhad
1.5

1.4
1.3
1.2
1.1

VBF-p;;-Low

VBF-p;;-High

1
0.9

* Small dependence on c,;; and ¢z
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Parametrisation for VH-Lep

* Dependence of c,; on the cross section ratio:

2~ ATLAS Work in progress

- H>ZZ*—4l VhiLep
1.8 13 Tev

o/ Csum

STXS bin

EFT Parametrisation

VH-Lep
1.6

14 VH-Lep

1.2

0.8

0.6

N_
o
o
N
o
~
o
IOCD
o

* cyy: largest dependence

28.03.2019 Verena Walbrecht - HZZ Tensor Coupling

1+ 0.823cyw + 0.324cy + 0.035cyp
+ 0.011cg + 0.127cywg + 0.025¢chwE
— 0.221CHWcHB — 0'156CHWCHWB

+ 0.021cygCyws

13



Parametrisation for VH-Lep

* Dependence of ¢, on the cross section ratio:

E _I | T 17T | T 17T | 1T | 1T | 1T | 1T I_
© 21~ ATLAS Work in progress -
°© I Hozzeoal ] , .
1.8 13 Tev irbep STXS bin EFT Parametrisation
| VH-Lep i >
1.6 - 1+ 0.823cyw + 0.324cfyw + 0.035cyp
- - VH-Lep + 0.011cg + 0.127cywg + 0.025¢chwE
14__ ] — 0.221CHWcHB — 0'156CHWCHWB
B i + 0'021CHBCHWB
1.2 -
Y ]
1.:.. ...................................................................... ...:
0.8 .
O.6:_I | | | | | | | | | | | | | I_:
-06 -04 02 0 02 04 06

* cyy: largest dependence
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Parametrisation for VBF and VH-Had

* Dependence of c,,, on the cross section ratio:

E 1_8_ T | T T T | T T T | T T T | T T T | T T T | T T T T ]
wn — |
o - ATLAS Work in progress ]
B 1.7 - . . . Expected SM
o) : HosZZ* 4l —p,, <206 ] STXS bin EFT Parametrisation result (140 fb-1)
1.6~ 13 TeV Py, 2200 GeV —
- VBF+VHhad ] 1+ 0.138cyw + 0.093C12{W
1.5_— E + 0.004cyg + 0.021chg
1.4F . VBF-pri-Low | + 0.043cywp + 0.016¢kys 1.0012-83
E E = 0.0lchwcHB — O'OO8CHWCHWB
1'35_ F — 0.018cypchws
128 E 1 — 0.157cyyy + 0.0784cy,
1.1 = + 0.003cyg + 0.077cfp
15_ E VBF-p;-High | + 0.0049¢;yy5 + 0.0067cfyp 1.001342%
E + 0.017CHWcHB - 0'056CHWCHWB
09;_ — 0'029CHBCHWB

* Larger sensitivity in the p;-High bin

28.03.2019 Verena Walbrecht - HZZ Tensor Coupling 13



Parametrisation for VH-Lep

* Dependence of c,,, on the cross section ratio:

E T | T 1T | T 1T | T 17T | T 17T | T 17T | T 17T T
= C ]
- 2~ ATLAS Work in progress ] Ex
% - ] . .. pected SM
o - . ]
18k I1-I3—;Z€ —4l e STXS bin | EFT Parametrisation result (140 fb-1)
. | e —
" VH-Lep i 1+ 0.823cyy + 0.324chy
1.6 E +0.035cyp + 0.011cp
B ] — 0'221CHWCHB — 0'156CHWCHWB
12__ _ + 0'021CHBCHWB
Y ]
1.:.. ...................................................................... ...:
0.8 .
O.6:—I | - | - | I — | I — | I — | I — | I_:
-06 -04 -02 0 02 04 0.6
Chw

* cyy: largest dependence

28.03.2019 Verena Walbrecht - HZZ Tensor Coupling 14



