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Higgs production and decay at the LHC (@13 TeV)
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not all channels visible on this chart!
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@ Access to many:
@ production mechanisms (see top)

@ decay channels (see left)

@ Stringent test of the SM validity can
e derived by combining all
experimental accessible channels!
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Latest ATLAS combined Higgs measurements

@ ATLAS has recently performed a very comprehensive combination of all the
avallable channels, summarised in ATLAS-CONE-2019-005

@ In this talk:

@ global signal strength measurement
(ratios of the measured Higgs boson yields and their SM expectations)

@ measurements of production cross sections

@ measurements in kinematic regions defined within the simplified template cross
section (STXS) framework

@ measurements in the framework of multiplicative modifiers K
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2019-005/

Overview: input analyses

Analysis Integrated luminosity (fb™ ")
H — ~~ (including ttH, H — ~~) 79.8
H— ZZ"— 4( (including ttH, H— ZZ"— 4/) 79.8
H—WW"— evuv 36.1
H— 71 36.1
VH, H— bb 79.8
VBF, H — bb 24.5 — 30.6
H — pp 79.8
ttH, H — bb and ttH multilepton 36.1

H — invisible 36.1
Off-shell H - ZZ" — 40 and H — ZZ~ — 2(2v 36.1

@ Off-shell and H—invisible only used for results in the k-framework
@ H—pp used in the k-framework and BSM interpretation

@ VBF, H—=bb not used in the simplified template cross sections results
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Inclusive signal strength (u)

Signal strength: ratio of the total Higgs boson signal yield to its SM prediction

p= 1117000 = 1.11 + 0.05 (stat. 02 (exp.) Toon (sig. th.) +0.03 (bkg. th.)

< 8 : T T T T | T T T T T T 171 | T T T T 1T 1T 171 | T T T T T T 11 I : Ullcerta,inty source AM/M [%]
< v - ATLAS Preliminary = Total B [ Statistical uncertainty 4.4 ]
C\II - Vs=13TeV,24.5-79.8 fo Eemove zkg.t:‘. ] Systematic uncertainties 6.2
- _ —— Remove Sig. th. -
- Mh= 125.09 GeV, ly, | <2.5 J ] [Theory uncertainties 4.8]
6 - p =18% 7T Stat. i
B sM . Signal 4.2
5 - Background 2.6
- . [Experimental uncertainties (excl. MC stat.) 4.1}
4r ] Luminosity 2.0
N ] Background modeling 1.6
3:_ B Jets, B 1.4
2:_ _: Flavour tagging 1.1
- - Electrons, photons 2.2
1+ ] Muons 0.2
B -, ” ] T-lepton 0.4
B I I T | | I T R T | < > Ll 1 1 1 | I I Y | | | ]
0 1 11 15 1 Other 1.6
) ) 3 MC statistical uncertainty 1.7
u Total uncertainty 7.6

Combined Higgs boson measurements at the ATLAS experiment - G. Artoni (Oxford) 5



Production cross-sections

I | | | | | | | L | L | L | T 1 | | | T 1 | | L
ATLAS Preliminary —e—Total Stat. [ Syst. SM
Vs=13TeV, 24.5-79.8 b’
m,, =125.09 GeV, ly | <25
Py = 76% Total Stat. Syst.

I +0.07
agF H==H 1.04 2009 ( =007, 4o5)
VBF ————— 121 7052 ( 547, Tore)
WH == . | 130 ‘0 ( Toms loz)
ZH — ® — 1.05 1930 ( w024, T019)
ttH+tH HH . — 1.21 0% ( Lo17, o)
| | 11 1 | 11 1 | 11 1 | 1 1 1 | 11 1 | 1 1 1 | 11 1 | 11 1 | 1 1 1 | 11 1
0.6 0.8 1 1.2 14 16 18 2 22 24 26

Cross-section normalized to SM value

@ Much smaller correlations with respect to previous
analyses (here and here)

@ mild correlation between ggF and VBF (-15%)
remaining

@ Statistical and systematic uncertainties at the same
level

@ SM BR assumed here (and uncertainty included)

@ bbH included in ggk, tH included in ttH, gg/H fully
attributed to /ZH

@ Production cross-section times BR also measured
(see backup)

Process Value Uncertainty [pb] SM pred. Significance
(lygl < 2.5) | [pb] | Total Stat. Exp. Sig. th. Bkg. th. [pb] obs. (exp.)
oo 46.5 | £4.0 431  £22  +0.9 +1.3 | 447422 ;
VBF 425 | 1081 4063 +035 4042 0141 3 51540075 (6.5 (5.3) )
WH 157 | Toas toss toay toon £0.20 | 1.20440.024 || 35 (27) |, )
ZH 0.84 | 92  +0.19 +0.09 207 +0.10 | 0.797 005 || 3.6 (3.6 -
- —0.23 : : —0.04 - (91 -0.026 .6 (3.6)
ttH+tH 0.71 | T91%  +0.10 +0.07 %% Tooe | 058670059 |\ 5.8 (5.4) )
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https://arxiv.org/abs/1507.04548
https://arxiv.org/abs/1606.02266

- et - Les Houches '15

Simplified template cross section (STXS) YR
Log-H 49 - Haq
oo —>{w - ppmcy ]

@ Main goal: reduce model dependence — e R

and maximise sensitivity to BSM -

pohysSICS, by measuring cross-sections R ——

oer production mode in different phase- £

. oo ey G| :

space regions
@ Benefits greatly by the combination of {

all available decay channels! =El

@ “Staged” approach necessary, as these regions need to match the experimentally
accessible ones

@ so-called “stage 1" used here, with some regions grouped due to limited
experimental sensitivity
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https://arxiv.org/abs/1605.04692
https://arxiv.org/abs/1610.07922

STXS results

@ Here showing results with BR fixed to the
SM expectation

@ Also available (see backup):

@ Cross sections times H—=27" BR
(with further measurements of BRy/BRz)

@ finer granularity

@ No significant deviation from SM
expectations: p-value = 31%

@ Large anti-correlation when cross-
contaminations between processes in the
experimental selections are present

ATLAS Preliminary —e—7otal

Stat. === Syst. | SM
{s=13TeV, 36.1-79.8 fb"
my =125.09 GeV, IyHI <25
—_ [0
pSM =81%
Total Stat. Syst.
gg—H, O-jet ) 1.18 =0.13 (=0.10, =0.09)
oM et pH 1039 ,+0.32  +0.22
gg9—H, 1-jet, p7 <60 GeV i 053 038 (031" -021)
- i H +0.33 ,+0.28 +0.17
gg—H, 1-jet, 60 < p7< 120 GeV |.§i.| 0.82 “0%7 (L9570 _0.15)
- K H +0.68 ,+0.58 +0.36
gg—H, 1-jet, 120 < p7 <200 GeV == 118 "3 (Loss 028
N Gt 1062 +0.53 +0.32
g9—H, = 1-jet, p! = 200 GeV He= 179 g (050 _026)
IR Lot pH 1048 ,+0.39 +0.29
99—H, = 2-jet, p; <200 GeV == 102 545 (Z038 —0.24)
+0.32 ,+0.25 +0.21
9q—Haq, VBF topo + Rest ke 137 30 (024 —0.18)
119  +1.15 +0.29
—Hqg, —e= A1 7
9q—Haq, VH topo 011 400 (L0908 -0.21)
: — 130 ,+1.15 +0.61
qq—Hqq, P = 200 GeV  —===— 0.88 1% (110 -0.64)
_ v | 10.75  +0.57 +0.48
qq—Hilv, p; <250 GeV === 170 7y (g56 -044)
. v 1072  +0.61 +0.39
qq—=Hlv, p¥ = 250 GeV === 114 568 (057 -037)
— v +0.82 ,+0.63 +0.52
99/qq—HIl, p7 <150 GeV |—|Eln—| 0.85 “979 (L0610 049
99/qq—>Hll, 150 < p¥ <250 GeV = 0.62 2068 (1o og +0.38)
. v 10.94 ,+0.81 +0.47
99/q9—Hll, p = 250 GeV 184 g0 (L0777 —0.20)
o 10.26 40.20
| | | | |

120 55, (2047, ‘59
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K-framework

@ Study modifications of the Higgs boson couplings related to BSM physics
@ Assume production and decay can be factorised

Cross section times branching fraction parametrised as

oi(k) X I'r(k)

O'iXBfZ

'y
@ Coupling strength modifiers defined as
o L;
2 J 2 J
K:= —— Of K;=—7©=.
/ O'J.SM J M
@ Higgs boson total width also modified:
2
Ky (K)
Z BSM 2 FH(Ka Binv, Bundet) — f FIS{M

(1 - Binv — Bundet)

@ [ HC data insensitive to ke and Ks (assumed here to vary like k: and Kp, respectively)
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Fermion and gauge boson couplings

@ Kyv=Kw=Kz and Kr=Ki=Kb=Kt=Ky

NO INvisible or undetected decay

LL IIIIIIIII|III|IIIIIIIII|III|III|III|I_

S 2—ATLAS Preliminar ' ]

assumed ~ Vs=13TeV, 24.5 - 798%/1 ¥ Beft fit .

| | - | 1.8 m, =125.09GeV, ly |<25 _680/° CL
only relative sign is physical, and a 1 GEPa=41% gfvl/ CL =
: . TE * .
negative sign has already been 1 aF E
excluded 1 of = =
1 A -

ky = 1.05+0.04 0.8 N e =

[ —Combined — H—yy =

— 0.6 M .

Kp = 05 £ 0.09 qab =z =

O 25_ — H—bb — H-—=11 _E

no deviation from the SM prediction 0 05 04 08 08 1 9594 9678 2"
Ky

inear correlation of 449% observead
N combined measurement
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BSM contributions in loops and decays

ATLAS Preliminary
¢ 68% CL = et
| Vs=13TeV, 24.5-79.8 fb
@ Measure Kg and Ky to probe for = 125,00 GeV, Iy | <25 05%CL ~ ———
BSM effects in loops and decays g
Kg = ————
@ All other coupling strength ) L
modifiers fixed to their SM values - -
@ Either assuming No invisible or - S
undetected decay (Biv=Bundet=0),  Zm «—
or including Biny and Bundet as free - -
Binv=Bun et=o E o
parameters Buncer o = 86 o pg,=25%
I I I I I I
0 0.5 1 0 0.5 1
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Coupling to different particles

Coupling strengthsto W, Z, t, b, T

. cl> L A -
and U treated independently J; . ATLAS Preliminary .
= = Vs=13TeV,24.5-79.8fb" z.m 2
gV my ELLCID> - m,=125.09GeV, ly, | <25, p_ =72% Wo' :
Yv.i = lKv,i 7 = VKV i & 10 L o SM Higgs boson ’ =
8F i M - - :
YF,i = KF,i = KF,i 102 = o P IE
V2 v - " 5
@ assuming no BSM contributions to ool T _
the Higgs decays, and SM loop g -
structure for ggF, H—=yy and H—gg 10 - -
> 1.3_:::I RS R— I I —
Parameter Result \é 10 ]
K, 1.10 & 0.08 Q uir } ¢ o + B
Y L Syl ettt et i ety i =]
Rw 1.05 £ 0.08 0.9 — ]
: 0.8 ]
Kp 1.061@%% o7l | N

K¢ 1021_010 10_1 1 10 102
Ko 1.07 £ 0.15 Particle mass [GeV]

K < 1.51 at 95% CL.
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Conclusions

Measurement of Higgs lboson production cross sections and branching ratios
performed based on up to 79.8 fb-1 recorded during LHC's Run 2

Global signal strength: p = 1.11 70s

Observation of all main LHC Higgs production modes

@ VBF, VH and ttH production mode significances of 6.50, 5.3c and 5.80,
respectively

Comprehensive STXS measurement based on all major Higgs decay channels
Data also interpreted using K framework and BSM models
No significant deviation from the SM!

@ |ncreased precision (Up to a factor 2) can be reached with full Run 2 results and
ATLAS-CMS combination
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Production cross sections: correlations

ATLAS Preliminary

{s=13TeV,245-79.8b"
my =125.09 GeV, ly | <2.5

0.05 0.01 0.03i-0.22 -0.01 -0.01 -0.02 0.01:-0.14 0.00 0.01

0.05 0.01 0.00 5—0.02 -0.28 0.00 0.00 0.00 E0.00 -0.17 0.02

-0.01:0.00 0.00 -0.09 0.04 0.03 -0.01 -0.01 0.01
-0.22 -0.02 0.00 0.02
-0.01-0.28 0.00 0.03'
-0.01 0.00 -0.09 0.02 }0.05
-0.02 0.00 0.04 -0.44:0.05 0.01

0.01 0.00 0.03 0.00E0.00 0.00 0.00 0.00 0.00

-0.14 0.00 -0.01 0.05;0.02 0.02 0.00 -0.01
0.00 -0.17 -0.01 0.03 0.01 -0.06 0.00 0.00
0.01 0.02 0.01 0.00;0.01 0.00 0.00 0.00 0.00;0.00 0.00

0.10 0.02 0.00 0.00;0.0S 0.01 0.00 0.00 0.00 ;—0.08 0.00

0.03 0.00 -0.01 . 0.03 0.02 -0.44 0.00 ;0.05 0.03 0.00; .

0.01 0.00:0.02 -0.06 0.00 : 0.
0.00 0.00:0.00 0.00 0.00 :0.

:0.01 0.00 0.00 :0.

:0.10
0.02

:0.00

0.01 0.02 0.02 0.02;0.01 0.00 0.01 0.01 0.01 ;0.01 -0.08 0.01 ;—0.01

0.01

0.02

0.02

0.00 0.00 0.01 —0.01;0.00 0.00 0.00 0.00 0.00;0.00 0.03 0.00 ;0.03 -0.45

0.00 0.00 -0.01 0.01 ;0.00 0.00 0.00 -0.02 —0.01§0.00 0.00 0.00 ;0.0S 0.00 o0.01

0.00 0.00

0.00 0.00
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-0.01 0.01

............................................................................................
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0.00 -0.08 0.01

0.00 0.00
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0.01
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Products of production cross sections and branching ratios

Vs=13TeV, 24.5-79.8 fb™
my, =125.09 GeV, ly |1<2.5

|
ATLAS Preliminary ——i Total

Stat. == Syst. "I SM

Py = 71% Total Stat. Syst.
agF vy e 096 =014( =011, 30%)
ggF Z2Z |-|I;H 1.04 318 ( «o014, =006)
ggF WW I%EI 1.08 =:019( =011, =015)

| g9Fw M= 09 6% 'ow, low)
ggF comb [T 1.04  .o009( =007, 3¢
VBF yy free=H 139 0% ( ‘o3, ‘0%
VBF zZ P—— 268 ‘om( oa. o5

VBF tt H=— . 20407 -035
| VBFOb | e 1801 g ( g, fak)
VBF comb. =1 121 1050 ( 1933, 1018)
VH yy E— 1.09 3B ( 1%, 0%)
VHZZ +—== 068 ‘32 ( oy, o)
VH bb - 119 fSZ( 61, 5%
VH comb. = 115 7953 ( .o16, 1O010)
ttH+tH vy i 110 341 ( 3%, %19
ttH+tH VvV hre=— 150 103 ( 104, T0%%)
ttH+tH - 138 ‘oo ( 10%. ‘o5s)
ttH+tH bb === 079 38 ( 020, =052)
ttH+tH comb. = 121 955 ( =017, *3%)

-2 0

Parameter normalized to SM value

_ Vs=13TeV, 24.5-79.8 fb™
ATLAS Preliminary '~ 155 69'Gev. Iy | <2.5
b H -

1

_\% Yy 0.05 0.01 0.03 5—0.22 -0.01 -0.01 -0.02 0.01 5—0.14 0.00 0.01 50.10 0.01 0.00 0.00 %-?
B L. ZZ |005 0.01 0.00 2—0.02 -0.28 0.00 0.00 0.00E0.00 -0.17 0.02%0.02 0.02 0.00 0.00 0.8 g—-
g WW |0.01 0.01 —0.01;0.00 0.00 -0.09 0.04 0.03 5—0.01 -0.01 0.01 E0.00 0.02 0.01 -0.01 »—m"
TT (0.03 0.00 -0.01 0.03 0.02 -0.44 0.00;0.05 0.03 0.00E0.00 0.02 -0.01 0.01 0.6 é._
""""" 77 022002 0.00 0.02 Rl 011 005 005 0.00:0.02 0.01 0.01.0.05 001 000 0.00 o4&
L ZZ |-0.01-0.28 0.00 0.03; . 0.01 0.00;0.02 -0.06 0.0050.01 0.00 0.00 0.00 .
M WW |-0.01 0.00 -0.09 0.0250.05 0.00 E0.00 0.00 0.00 E0.00 0.01 0.00 0.00 —0.2
TT ([-0.02 0.00 0.04 —0.44;0.05 0.01 5—0.01 0.00 0.00;0.00 0.01 0.00 -0.02
bb |0.01 0.00 0.03 0.00E . | : 0.00 -0.01 19
""""" Y7 |-0.14 0.00 -001 0.0510.02 0.02 0.00 .01 _ 000 000| —{_0.2
E ZZ |0.00 -0.17 -0.01 0.0350.01 -0.06 0.00 0.00 0.00E d E0.00 -0.08 0.03 0.00
bb | 0.01 0.02 0.01 0.0050.01 0.00 0.00 0.00 0.00E 0.00 0.01 0.00 0.00 —|-0.4
""""" Y7 [0.10 002 000 000005 001 0.00 0.00 0.00 -0.08 0.00 001000 003| | o
% VV |0.01 0.02 0.02 0.02;0.01 0.00 0.01 0.01 o0.01 50.01 -0.08 0.01 5—0.01 .
E TT (0.00 0.00 0.01 —0.0150.00 0.00 0.00 0.00 0.00E0.00 0.03 0.00;0.03 -0.45 0.01 —-0.8
= bb |0.00 0.00 -0.01 0.01 E0.00 0.00 0.00 -0.02 —0.0150.00 0.00 0.0050.03 0.00 0.01
YY ZZ WW TT iYY ZZ WW TT bb (YY ZZ bb VY VV TT bb —
ggF VBF - VH  ttH+tH
GiXBf
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Products of production cross sections and branching ratios

Process Value Uncertainty [fb] SM pred.
(lyg| < 2.5) [fb] | Total  Stat. Exp.  Sig. th. Bkg. th. [fb]

oo P, H— 7y 07 | £14  +11 18 +2 211015 +£5.3
ooF, H — 27" 1230 | F130  £170 460 +20 1+20 | 1181 461
ogF, H - WW* 10400 | £1800 41100 =£1100 =380 989 | 9600 =+ 500
ooF H — 77 2700 | H17109 +1000 4920 31O 3% 1 2800 + 140
VBF, H— v 11.1 | B3 3 0 A O3 1 7.98 +£0.21
VBF, H — 27" 249 | 21 51 9 M T 02.84+2.3
VBF, H - WW* 450 | t3i0 0 20 a0 = Tl 756 &+ 19
VBF, H — 77 260 | 150 £90 30 o 30l 220+£6
VBF, H — bb 6100 | 3300 Taso0 feoo 300 1+300 | 2040 £ 50
VH, H—~y 50 | 32 20 e 405 +0.1 | 4.54701
VH, H— 27" 36 | % i 2 tﬁi 2| 52.84+1.4
VH, H— bb 1380 | T550 300 +150 520 4140 | 1162155
tHH+tH, H— vy 146 | Toos  toa ol ol +0.03 | 1.3319:%%
ttH+tH, H — VV* | 212 | % o8 Y e U 14278,
ttH+tH, H — 77 51 o o 2o 4 2 36.7757
ttH+tH, H — bb 270 | £200 £100 480 o o0l 34120
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Cross sections times H—//* BR

ATLAS Preliminary Total Stat.  Syst. ATLAS Preliminary B,//Bz P{
1 B. /B 0.86 +0.14 ( +0.12 +0.07) 1
Vs=13TeV, 36.1-79.8 b ez =Y 012 1-011> -0.06 (s=13TeV, 36.1-79.8 fb B,5/Bzz |—o—|
B _/B 0.63 +0.35 (+O.22 +0.27)
my,;=125.09 GeV, ly | <2.5 bb ~2Z 0% 028 \-018 022 m,=125.09 GeV, ly | <25 , .
H B B 0.8g 1018 (013 4012 H ww/Bzz I-"||
p. =89% ww'=2zz 86 516 (0110 —0.11) p.. =89%
SM B../B b 087 1029 4022 4019 SM B./B |_.|_|
—e—Total Stat. vr/Bzz 87 924 (019 —0.14) —e—iTotal | SM A , ,
1 L L L 1 L L L 1 L L L 1 L L L 1 L L L 1 L -1
l:lsyst | SM —2 0 2 4 6 8 TTTT T T ||||1|(|)| T T IIIIIII1 T T IIIIII| 10! LI
Total Stat. Syst. gg—H, O-jet |}.|
— i +0.18 ,+0.16 +0.09
99—H, O-jet x Bz, o 129 547 (Jo15 —0.08) gg—H, 1-jet, p" <60 GeV |—.—{
M quet pH +0.43 ,+0.37 +0.23
gg9—H, 1-jet, p! <60 GeV x B, e 0.57 941 (o35 -0.22) 99—H, 1-jet, 60 < p! < 120 GeV |—0|—|
—H. 1-jet < pH<12 V x B +0.38 ,+0.33 +0.18
g99—H, 1-jet, 60 = p= <120 GeV x B, () 0.87 _8:83411 (_831’ _8(133) gg—H, 1-jet, 120 < pI; <200 GeV
—H, 1-jet, 120 < p"" <200 GeV x B = +. e +.
a9 /| pT X Bzz 1.30 _ggi (_832’ _8ig) gg—H, = 1-jet, p"_;_’ > 200 GeV | —e—
—H, = 1-jet, p" = 200 GeV x B +. + +.
99 jet, p! 7z o= 2.05 _8_2(23 (_8_22, _8_32) gg—H, = 2-jet, p" < 200 GeV |_|._|
—sH = 2. H +0. +0. +
g9—H, = 2-jet, p7 <200 GeV x Bz, FeH 111 To) Coas 020 | |
—Haqq, VBF topo + Rest e
4q—Hqq, VBF topo + Rest x B.,, - 157 1045 (1036 4027, qq—Haqq P |
3 +a1 2082 qq—>Hagq, VH topo H
qq—Haqq, VH topo x B, e 012 N (L oo , !
: 151  +1.34  +0.69 qq—Haqq, p’_ = 200 GeV |
qq—Hqq, p’T =200 GeV x B, ———— -0.95 J_'1_48 (: S J:o ) T |
_ v
qq—Hlv, p¥ <250 GeV x B, == 5 o8 +1g¢11 (+(1)g§, +8;;) qq—Hlv, pr< 250 GeV | —e—|
1. - . - . _ V
aq~Hv.p} =250 GoV x B fm—t oy 23 (0 a9 =Hi. =250 GoV i
s v ol 1
99/aq—Hil, pY <150 GeV x B, |_Ell_| 0.85 jgg (té:gg, t?:;g) 99/aq—Hll, p¥ <150 GeV o—i
99/9q—=HIl, 150 = p¥ <250 GeV x B,  Hem=- 0.86 123 (1102 4076, 99/aq—Hll, 150 = pY <250 GeV of—
v +3.03  +1.87 +2.38 /qq—HIl, p¥ = 250 GeV
—HIl, p” = =2 :
99/aq—Hil, p7 =250 GeV x Bz, 2.92 450 (133 -0.71) 99499 Py e
+0.39  +0.30 +0.24
ttH+tH x B, = 144 “5os (Coor 019) ttH + tH e
| | | | | | | | | | | | | | | | | | | | | | | | | | | | |||||2 L1 |||||||-| Lol Lol 1 L1
-10 -5 0 5 10 15 10 10 1 10
Parameter normalized to SM value 0,xBz,/B7, [pb]
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Cross sections times H—//*

correlations
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Cross sections times H—//*

3

R (finer granularity

L L
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p. =69%

SM Total Stat. Syst.
gg—H, O-jet x B,, |h| 1.30 2 (3218 010
gg—H, 1-jet, pfr’< 60 GeV x B, == 1.16 w085 (foa, 1028
gg—=H, 1-jet, 60 = p" <120 GeV x By, Fe=] 136 1080 (1021 1032
gg—H, 1-jet, 120 = p' <200 GeV x B, == 2.39 Ngs (Daer 2ad)
gg—H, 1-jet, p/! = 200 GeV x B, —e—| 1.52 0 (0, ey
99—H, = 2-jet, p'' <60 GeV x B, |—E.|E—| 071 ZZ (Mo, 5%)
gg—H, = 2-jet, 60 < p'f < 120 GeV x B, = = 212 112 (L 1080
gg—H, = 2-jet, 120 < p';’ <200 GeV x B, == 1.21 GO (10 0%
99—H, = 2-jet, p'l = 200 GeV x B, f=e=— 319 1% (Dagr oa)
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L=~ 1 081 52 (0 o)
2 zz 081 15 (o7 o)
Buw/Bz; o 0.93 077 (12 o)
Bl | L | 078 2 (B )

15

Parameter normalized to SM value
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Cross sections times H—=»Z/* finer granularity

{s=13 TeV, 36.1 - 79.8 fb’’
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