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Mass measurement of the

Higgs boson

Mykhailo DALCHENKO
(on behalf of the ATLAS and CMS collaborations)
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o Statistically significant?

- Yes

o Spin/parity?

- See talk by ?
Jean Baptiste de Vivie .
 Couplings? QNN
- See talk by P

José Ocariz
« Mass: let’'s concentrate on this




Mass measurement 4 l./l/(L
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methods P ech @

the mass is obtained from a likelihood fit
performed for test mass scanning the interesting
mass range

signal template taken from MC, systematics

added on the peak position and on the peak
width

data corrected for scale using Z—ll
MC corrected so to match resolution in data

CMS is using mass uncertainties i.e. giving 3D
mass measurement in H—ZZ—4l case




Scale uncertainties: I-/l/(L
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Data/MC agreement on energy

scale is from 0.2% (high-pT, barrel) -

Energy scale for electrons
and photons is very well
controlled. Verification is
done with Z (high-pT) and J/
¥ (low-pT) for electrons. For
the photons Zee mass
spectrum with electrons
reconstructed as photons is
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to 1.5% (low-pT, endcaps)
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Results: H—yy (CMS)
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* 0.25% from the imperfect
modelling by the MC of e/ y
differences

* 0.4% from the possible non-
linearity of the scale
extrapolated from Z mass to
125 GeV
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Statistical component obtained from a

mu =125.4 + 0.5 (stat.) + 0.6 (syst.) GeV)

CMS preliminary \s=7TeV,L=5.1fb"'\s=8TeV,L=19.6fb™

scan with the nuisance parameters

fixed to their best-fit values
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Results:
ngh -resolution channels combined (CMS)

m, =125.7+0.3(stat) +0.3(syst) GeV
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Resulfs.‘ H_)YV (ATLAS)ECOLE

Selected diphoton sample

. Data 2011+2012
Sig+Bkg Fit (mN=126.8 GeV)

Bkg (4th order polynomial)
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As in CMS the main source
of systematic uncertainty is
the photon energy scale
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“ Compact Muon Solenoid

Mass fit per subchannel

Results: a2
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4u:

4e:

my = 123.8 £ 0.8(stat.) £ 0. 3(syst ) GeV
2e2pu: my = 125.0 + 1.0(stat.) £ 0.6(syst.) GeV

of
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my = 126.2 + 1.3(stat.) £ 0.8(syst.) GeV

The main systematics comes from the
momentum/energy scale uncertainty:
0.3 GeV for 4y and 0.8 GeV for 4e.
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Combined mass fit
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my = 124.3 + 0.6(stat.) £ 0.5(syst.) GeV

* The central value in the 4u subchannel has changed from 123.2 to 123.8 GeV.

(‘Previous result (18 fb! versus 25 fb'): my, = 123.5 + 0.9(stat.) = 0.3(syst.) GeV\
Two distinct effects are produced by the new candidates:

\’ The relative weight of the 4u subchannel has decreased. )
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High-resolution channels combined (ATLAS)
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« Combine yy and 4/ mass measurements o v im e s im re o Gevt
» Signal strengths, p.,, and g, allowed to
y Myy 4] . . . .
vary independently Use profile Ilkekhood ratio
‘ ; Almy) = Mt ti
— Don’t assume SM couplings Mu) = ~ T oduan ify
e my=1255+0.2 (stat) tg.g (sys) GeV m, confidence intervals with
4.8 fo! +20.7 fb- ' nuisance parameters, 6 (y.,, Uy, theory,
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Previous measurement, Dec 2012: « Asymptotically, -2InA distributed as a 2
* my=125.2 + 0.3 (stat) + 0.6 (sys) GeV
(4.8 fo! + 13 fb)



Results: low-resolution
channel (CMS only)
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Likelihood scan for mass and signal
strength modifier
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Wide spread of flat minimum compatible
with the low resolution of the channel
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Fit of the mass with freely floating
signal strength modifier
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e Allthe data recorded in 2011 and 2012 was analyzed in two high-
resolution channels (H H ) by both experiments

e The results are:

m, =125.5+02(stat)’)> (syst)  ATLAS

m, =125.7x0.3(stat)=0.3(syst) cms

* CMS reported first results from the low-resolution channels
 More data will lead to increased precision
* The work to reduce systematic uncertainties is ongoing

 Measurement of the width/check for the double resonance is
coming



