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Motivation

Among the possible studies of the properties of the
Higgs boson, the measurement of its production cross-
section in fiducial regions defined by detector
acceptance that is
needed for extrapolation to the full phase space.

Besides, the measured cross-sections are not split by
production process in favor of a
measurement, hence

Despite the small branching ratio of the Higgs boson
decay to two photons of , the

of the ATLAS detector enable extraction of
the Higgs/boson signal.
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Fiducial phase space sensitive to specific Higgs production modes

Subsets of the diphoton baseline fiducial
region are defined to provide phase-space
regions sensitive to particular Higgs
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Inclusive fiducial cross-section measurements
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VBE-enhanced 1.8 + 05 = 03 1.53 £+ 0.10 - 64%
Niepton 2 1 0.81 + 023+ 0.06 0.59 + 0.03 - 36%
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Differentia

Multiple observables
chosen in the
measurement of

differential and fiducial

cross-sections

All differential
measurements are
limited by statistical
uncertainties

Besides default MC, the

measurements are
compatible with many

theoretical predictions
(such as MATRIX+RadISH,

RadISH+NNLOjet,
ResBos2, GoSam).
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Interpretations

Limits on the b- and c-quark Yukawa coupling

vt,b,C _—— =
b, ¢
b, ¢

Probe K} and k. indirectly
through the measured
pp/spectrum, not limited by
tagging efficiency of jets

originating from b- and c-quarks.

Two fitting strategy studied:

€ Only consider shape
(shape)

€ Consider also the
normalization of cross-

section times branching

ratio (s pa15+BR)
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fit-setup k  Observed 95% CL Expected 95% CL
ke [-9.9, 13.3] [-10.0, 15.1]
Shape-only kp [-2.7,7.9] [-2.6,7.6]
Shape+Normalisation (with ke [-3.9,3.9] [-3.1, 3.1]
Branching ratio variations) kp [-1.3,-1.0]U[09,1.3] [-1.2,-09]U[0.8,1.2]

K;, limits are comparable with direct
searches , while constraints on «,
improve (no upper limits on k. in direct
searches )

Effective Field Theory (EFT) interpretation

In EFT approach, an effective Lagrangian is defined by L),
supplemented by additional dimention-6 operators:

Lgrr = Lgm + Z'ﬁoz@

lAZ

Limits on the Wilson coefficients are obtained using a
simultaneous fit to 5 measured cross-sections and their

correlations: p,.", Ni.s, m;;, A and py!

G, 107]
sl 07
Cp [107]
¢, [101

C,5[107]

3,
C5 [107]

Cpws [107]

c. [109

HWB

T T T
i ATLAS Work in Progress W Observed 68% CL -
H-yy, (s =13 TeV, 139 b Observed 95% CL
= SMEFT (interference only), A = 1 TeV —— Expected 68% CL
----- Expected 95% CL
-
-
.
-
-6 -4 -2 0 2 4

Parameter value

T T
ATLAS Work in Progress
- gress [ Observed 68% CL -
Hoyy, Is =13 TeV, 139 fo’ Observed 95% CL
= SMEFT (interference+quadratic), A = 1 TeV —— Expected 68% CL -
----- Expected 95% CL
Golioh| e ——
Coa [107] _.
Cppy [107] B -B
-2:
S, 1071 L
€ [107] ; !
-2
S5 1107 |
Cre [107] I l
-2:
CHWE (107 . - . . .
-20 -10 0 10 20 30
Parameter value
6



