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Material in this talk

ATLAS H>77—>4%, full 13 TeV data set, final results CMS H>Z7Z—>48, full 13 TeV data set, preliminary results

Eur. Phys. J. C 80 (2020) 941
> 20 differential observables
> 8 double differential observables

CMS-PAS-HIG-19-001
» 4 differential observables

ATLAS H->vy, full 13 TeV data set, preliminary results CMS H->vyy, 2015-2016 data set

ATLAS-CONF-2019-029
> 6 differential observables
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JHEP 01 (2019) 183
» 21 differential observables
» One double differential observable

CMS H>WW—>evpy, full 13 TeV data set, final results
Sub. JHEP arXiv:2007.01984
» 2 differential observables

Both experiments introduced several improvements
to the reconstruction and identification of the physics objects
to cope with the increased pile-up conditions in LHC Run Il
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Introduction — Fiducial cross sections

» LHC Run | = Discovery of the Higgs boson
» LHC Run Il = Entrance to the era of precision measurements in the Higgs sector
Inclusive Higgs boson measurements are limited by systematic uncertainties

To improve the comparison of the experimental measurements with SM predictions
and increase sensitivity to BSM physics =

» Inclusive and differential fiducial cross sections measurements

v’ Largely model independent

v’ The same measurement can be compared with many theories and models

o Restricted to compare one or two variables at a time Full phase space

o Not easy to combine many channels
w/o extrapolation to full phase space

» Focus to H>7Z, yy and WW Analysis acceptance
Differential cross section measurements exist also for the fermionic
decay channels but they address mainly Higgs p; and have been covered

in Elisa Fontanesi ‘s presentation
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Example of definitions from ATLAS
Evident proximity of fiducial phase space with analysis criteria

Analysis selection

Fiducial phase space requirements

Leptons and jets

Muons pr > D GeV, || < 2.7
Electrons Er > T7GeV, |y < 247
Jets pr > 30 GeV, |n| < 4.5

Leptons and jets

Leptons pr > 5 GeV, || < 2.7
Jets pr > 30 GeV, |y| < 4.4

Lepton selection and pairing

Lepton selection and pairing

Lepton kinematics pr > 20,15,10 GeV
Leading pair (m19) SFOC lepton pair with smallest |[mz — mig|

Subleading pair (17244) Remaining SFOC lepton pair with smallest |, — 11|

Lepton kinematics pr > 20,15,10 GeV
Leading pair (m ;) SFOC lepton pair with smallest |m.; — my,|

Subleading pair (1154) remaining SFOC lepton pair with smallest |m, — |

Event selection (at most one Higgs boson candidate per channel)

Event selection (at most one quadruplet per event)

Mass requirements 50 GeV< myy < 106 GeV  and myyechold < Maq < 115 GeV
Lepton separation: AR((;.05) > 0.1

Lepton/Jet separation AR(p;(e;),jet) > 0.1(0.2)

J /) veto m(l;.(;) > 5 GeV for all SFOC lepton pairs

Impact parameter |do|/o(dy) 15 (3) for electrons (muons)

Mass window 105 GeV < iy, << 160 GeV

Vertex selection: Y*/Naor i 6 (9) for 41 (other channels)

If extra lepton with pr > 12 GeV  Quadruplet with largest matrix element (ME) value

Mass requirements 50 GeV< myy < 106 GeV  and 12 GeV < mg, < 115 GeV
Lepton separation AR(4;,05) > 0.1

Lepton/Jet separation AR({;,jet) > 0.1

J /i veto m(l;,l;) > 5 GeV for all SFOC lepton pairs

Mass window 105 GeV < my, < 160 GeV

If extra lepton with pp > 12 GeV  Quadruplet with largest matrix element value

Similarity of the definition of the fiducial phase space to the analysis criteria can be observed in all fiducial measurements

(see backup slides)
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Introduction — Differential measurements

Initial distribution Signal Extraction and Unfolding Fiducial differential cross section
ATLAS Vs =13 TeV H—ZZ* - 4l
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! _ ! Interpretation
=i A B Signal shape from MC Comparison with theoretical models
j
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H—>ZZ-> 42 - Inclusive fiducial xs

Fully reconstructed final state BR ~ 0.0124% - S/B~ 2
> 4 low-pT isolated leptons (electrons / muons), originating from the PV

» Main background: ZZ continuum, shape from MC & normalization from data sideband (ATLAS)
» Data driven estimated reducible backgrounds
» Fit on m4l (simultaneous fit on all decay final states for the differential distributions)

EPJC arXiv:2004.03969
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H-2>2Z- 42 - fiducial xs in different decay channels

EPJC arXiv:2004.03969 CMS-PAS-HIG-13-001
+ Data CMS Preliminary 137.1fo' (13 TeV)
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Fully reconstructed final state
BR~0.2% - S/B<0.1

» Two isolated photons

» Background: yy continuum,

v jand jj estimated from data
sideband

» Multivariate methods to
estimate the yy vertex

» Subcategories according to di-
photon mass resolution (CMS)

» Estimation of fraction of each

background component for each

cross section bin using sidebands

(ATLAS)

» Fittom,, spectrum

Main differences
ATLAS |n|<2.37 excl. 1.37<|n|<1.52
CMS |n|<2.5

27/10/2020

H->yy - Inclusive fiducial xs

Events / GeV

Data-Backgrourd

JHEP 01 (2019) 183
ATLAS-CONF-2019-029
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H2>ZZ2>48,H2>vyy:y,

» Sensitive to BSM effects
» Sensitive to pQCD Higgs production modeling

and PDFs

Statistical uncertainty dominant
both for 48 and yy

Some difference between data and
expectations can be observed ... but

not really si

gnificant

Negligible correlation between signal bins
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H2>2Z2>48 : N jets

» Probe relative contribution from different Higgs production mechanisms
» Sensitive to pQCD radiation
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Njets
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Compatible with predictions
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H2>WW=>evuv : N jets

Not fully reconstructed final state but large BR
Fully leptonic final state with different flavor leptons JHEP arXiv:2007.01984 |
Backgrounds WW, top quark, non prompt leptons 137 " (13 TeV)
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H>ZZ>48, H Oy : pi;

» Probe relative contribution from different Higgs

production mechanisms

» Sensitive to pQCD radiation

Statistical uncertainty dominant

Compatible with predictions
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Events/Bin Width [1/GeV]

Events/Bin Width [1/GeV]

1d distributions

C | | \
- ATLAS ¢ Data
TH— 2Z* - 4l [ Higgs (125 GeV)
[ Vs=13TeV, 139" -
115 < m, < 130 GeV XX, VWV

B zjets. it

7% Uncertainty

%

.

50-64 64-73 73-85 85-106

m,, [GeV]
= T I T I T T E
- ATLAS ¢ Data E
FH— Z2Z* — 4l [T Higgs (125 Gev)
I Vs=13TeV, 139 b Bz ]
;115<m4|<13069V 56 VWY ]
- Bl z-jets, ti -
F %4 Uncentainty 3
e 7

12-20 20-24 24-28 28-32 32-40 40-55 55-65

My, [GeV]
27/10/2020

2d pre-fit distribution
binning such that stat. unc. £ 20%

180

— 115 < m,, < 130 GeV B Z+jets, tt
140 a

7 Uncertainty

[2]

E - ATLAIS | IQ Data | _
() 160 - . [ Higgs (125 GeV) 7]
> T H— Z2Z* - 4] - 2z ]
L - Vs=13TeV, 139 fo! XX, VWV .

bl 1 1 1 1 1
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+ m,, [GeV]
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40
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F s
120_—%“2'
100F
80F .

Bin 0 Bin 1 Bin 2 Bin 3 Bin 4

My, VS. My,

Dimitris Fassouliotis Higgs 2020

my, VS my, [GeV] (truth)

iy, > 82
Mg, <24

m, > 82
24 < my,
g, < 32

m, > 74
Mg, > 32

m,< 74
My, > 32

m, < 82
mgy < 32

Det. response matrix
Very small migration
between bins

ATLAS Vs =13 TeV H—o ZZ* - 4l
0.01 0.01 0.39
0.01 0.02 0.40 0.02
0.01 0.02 0.41 0.05
0.01 0.47 0.02
0.40 0.01 0.01 0.02 0.02

m, < 82 my, <74 my, > 74 ny,>82 m,>82
ntgy < 32 ny, > 32 may > 32 24 <imy, <32 my, <24

my, VS mg, [GeV] (reco)
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H2>2Z2>48 : my,;,, Vs M3y,

) e ] ) Flavor universal contact terms
Differential fiducial cross section

Poldm,,dm,, [fb]

Theory/Data

N/N,c

3 w'I :'\""I'“‘I'“‘I"“I;“;Sl,l';l“l"“l':
-~ ATLAS e Da T ] 0sf-ATLAS = * -
- [ Syst. uncertainties - Contact terms are [Ho>ZZ >4l — 95%CL. ]
- H—ZZ* — 41 e MG5 FxFx K =1.47, +XH [ V52 13Tev, 130 16" « M ]
2.5 I Kl . Ht04| K= 11, +XH ] assumed equal for e O-G_Best Fit -vallue:O.EB =
- Vs=13TeV, 139 fb +  Prophecy K=1.1,+XH ] - P 1
N QHLO\FE?FKJH1'1H+§EH ! . and W, but can be
- ke s = it tH . - .
2 Total stat. ® sy:-;t. u;cert;int’r different for left- and 04
—  p-value MG5 FxFx = 61% ] L ]
1.5 — p-value Htodl = 75% ]
. p-value Prophecy = 75% . o -
~  p-value NNLOPS = 59% u r:+:| Lo I __________________ .
1= Jhs . o _
- + . Interpretation in terms i YTV P FOUOT SRR SR O T
B 7 -05 -04 -03 -02 -01 O 0.1 02
05E . b - of pseudo-observables | _ | )
P:{n T . to constrain BSM Flavor non universa
Y O S — omneanneeannen e contact terms vector contact terms
o5l ' ' . AR AR AR RS RRRRE AR AR R
> B N | ATLAS 3 Dot
15[. - ] Pseudo-observables " 0'2§HAZZ*44I oL ]
L[ el o B = affecting the angular g0_15;§;;g;3:;u§§_;g‘ o =
0.5 B distributions are set to Lepton-flavour ok E
15E % ] Z€ero universality is not o0k E
assumed. The helicity
structure of the BSM % E
Bin0 Bin 1 Bin 2 Bin 3 Bin 4 couplings is fixed to ~ -0.0s] R
MyoVs.M gy be vector = E
: : T B L R 7 X
Compatible with predictions - o € -5, )
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Summary

» With the run Il of LHC, Higgs physics entered the era of precision measurements
» Both ATLAS and CMS improved a lot their analyses to cope with the high pile-up conditions

» To be as model independent as possible a lot of fiducial measurements have been performed by ATLAS and CMS
both inclusive and differential, which can easily be compared to theoretical models

» Up to now, despite small differences, theoretical expectations are shown to be compatible with the data

» Part of the inclusive and most of the differential measurements are dominated by statistical uncertainties, thus
results from the run Ill of LHC are anticipated anxiously
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H2>ZZ>4¢8

Fiducial phase space definition in CMS

Requirements for the H — 4¢ fiducial phase space

Lepton kinematics and isolation

Leading lepton py pr > 20 GeV
Next-to-leading lepton py pr > 10 GeV
Additional electrons (muons) p pr > 7(5) GeV
Pseudorapidity of electrons (muons) 7| < 2.5(2.4)
Sum of scalar pt of all stable particles within AR < 0.3 from lepton < 0.35- py

Event topology

Existence of at least two same-flavor OS lepton pairs, where leptons satisfy criteria above

Inv. mass of the Z; candidate 40GeV <mz < 120GeV
[nv. mass of the Z, candidate 12GeV < my < 120GeV
Distance between selected four leptons .&.R(fff,fj) > 0.02 for any i # |
Inv. mass of any opposite sign lepton pair My p— > 4GeV

[nv. mass of the selected four leptons 105GeV < myy < 140 GeV

27/10/2020 Dimitris Fassouliotis Higgs 2020



Fiducial phase space definition in ATLAS

M Fiducial definition

Photons In|<2.37 (excluding 1.37<|n|<1.52), Zp';/p¥; <0.05
Jets anti-kt, R=0.4. p;>30 GeV, |y|<4.4
Diphoton N,>2, 105 GeV <m, < 160 GeV, p¥;/m , >0.35, p¥*;/m > 0.25

Fiducial phase space definition in CMS

m Fiducial definition

Photons In|<2.5, 2p'; <10 GeV
Jets anti-kt, R=0.4. p;>30 GeV, |y|< 2.5 (4.7)
Diphoton N,>2, 100 GeV < m, < 180 GeV, p¥';/m,, > 1/3, p¥2;/m > 1/4

27/10/2020 Dimitris Fassouliotis Higgs 2020 19
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Fiducial cross section measurements in ATLAS
In specific decay final states and inclusive

H2>ZZ>4¢8

Cross section [fb]

Data ( £ (stat.) £ (syst.) ) Standard Model prediction

p-value [Yc]

T4y 0.81 +0.12  £0.03 0.90 +0.05 46
T4 0.62 +0.17  x0.05 0.90 £0.05 14
e 0.74 +0.15  £0.05 0.80 +0.04 67
e 1.01 +0.15  +0.03 0.80 +0.04 15
T4y +de 1.43  +0.21 £0.05 1.81 £0.10 10
Oule+2eu 1.75 +0.21 +0.06 1.61 +£0.09 51
Tsum 318 £0.31 0.11 4l +£0.18 49
Tcomb 3.28  £0.30  £0.11 j4l +£0.18 67
Ttot | PD] 53.5 +4.9  £2.1 557 28 66

Dimitris Fassouliotis Higgs 2020
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H2>WW=evuv

Fiducial phase space definition in CMS

Observable Condition
Lepton origin Direct decay of H - WTW~
Lepton flavors; lepton charge e u (not from T decay); opposite
Leading lepton py p? > 25GeV
Trailing lepton py pFTz > 13GeV
17| of leptons 7| < 2.5
Dilepton mass m' > 12GeV
pr of the dilepton system Pl > 30GeV
Transverse mass using trailing lepton m2 > 30GeV
Higgs boson transverse mass my > 60GeV

Observed signal strength modifiers, uncertainties and

cross sections in fiducial Njet bins

G’SM T ﬂ,.obs

Jet (fb) Value stat exp signal bkg lumi (fb)

0 4570 0.88+0.13 =006 =+0.08 =001 =+0.07 =+0.03 40.1%+6.0
1 2174 1.06+020 =+0.12 =+0.14 =001 =40.08 =003 23.0+4.6
2 999 1504040 *9% +£028 4004 4011 +0.03 15.0+4.2
3

+1.35 +0.89 +0.84 +0.17 +0.29 +0.07 +4.4

3.26 1‘56—1.26 —0.71 —0.76 —0.07 —0.19 —0.04 5‘1—4.1

+2.05 +1.10 +1.28 +0.40 +0.38 +0.10 +3.8

>4 1.83 3‘54—1.36 —1.28 —1.32 —0.20 —0.34 —0.07 6‘5—3.4

Dimitris Fassouliotis Higgs 2020
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Definitions of observables for which differential cross sections are measured in ATLAS

H2>ZZ>4¢8

Higgs boson kinematic-related variables

Py s |yael
M2, My
| cosa*|

COS By, COS #,

¢.

Transverse momentum and rapidity of the four-lepton system

Invariant mass of the leading and subleading lepton pair

Magnitude of the cosine of the decay angle of the leading lepton pair in
the four-lepton rest frame relative to the beam axis

Production angles of the anti-leptons from the two Z bosons, where the
angle is relative to the £ vector.

Two azimuthal angles between the three planes constructed from the
Z bosons and leptons in the Higgs boson rest frame.

Jet-related variables

hfjetm Nﬁ-jftﬁ
;leud' jet __sublead. jet
T TET

mjj. |Aj;l. Adjj

Jet and b-jet multiplicity

Transverse momentum of the leading and subleading jet, for events with
at least one and two jets, respectively. Here, the leading jet refers to the
jet with the highest pr in the event, while subleading refers to the jet with
the second-highest pr.

Invariant mass, difference in pseudorapidity, and signed difference in ¢
of the leading and subleading jets for events with at least two jets

Higgs boson and jet-related variables

4f]
Py - Magj

AL
Pt Magjj

Transverse momentum and invariant mass of the four-lepton system and
leading jet, for events with at least one jet

Transverse momentum and invariant mass of the tour-lepton system and
leading and subleading jets, for events with at least two jets

27/10/2020
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Definition of the binning for the fiducial differential cross sections measured in CMS

Phase space Observable Bin boundaries
P17 (GeV) 0 15 30 45 80 120 200 350 oo
Niet 01 2 3 4 o0
. Y77 0 015 03 06 09 25
Ef?f’/el;ne>1 3 |cos(6%)] 0 01 025 035 055 1
p% I <14 pl" (GeV), Nete =0 0 20 60 oo
IJ’VI <“fz” 5 P17 (GeV), Nt =1 0 60 120 oo
Isoly < 10GeV pi"(GeV), Ny >1 0 150 300 oo
. N2, 01 2
Nlepton 0 1 2 o
pIiss (GeV) 0 100 200 oo
et Pi (GeV) 0 45 70 110 200 o
Baseline + >1 jet Fg ;)l'r'rh| g gg ;g ;03 25
j i i . . . T
pr>30GeV, | <25 | i 0 06 12 19 oo
P2 (Gev) 0 45 90 oo
2| 0 12 25 47
2-jets | A2 0 09 18 =«
Baseline + >2 je'ts | AT 0 29 305 1
pr > 30GeV, || < 4.7 7, = 11| 0 05 12 o
m/2 (GeV) 0 100 150 450 1000 oo
|Aniviz| 0 1.6 43 o
VBF-enriched P (Gev) 0 45 90
2ets + |Anivi| > 3.5, |AphE| 0 09 18 =«
miz > 200 GeV |AP TV 0 29 305 «

Dimitris Fassouliotis Higgs 2020
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R A N
[ ATLAS Preliminary

UL L DL
H—yy, V=13 TeV, 139"
~4-Data, tot. unc. 33 Syst. unc. |
B gg>H defaut MC + XH |
|4 gg—H Sherpa (wersanLo) + XH
18 gg->H GoSam-+Sherpa + XH

51 XH = VBF+VH+tH+bbH
anti k, H=ﬂ_4,pT:=-3IJ GeV

27/10/2020

en

doy/ daﬂl [fb]

T T
[ ATLAS Preliminary

44 Data, tot. unc. Eﬁsystm.m_m i

B LA L I
B8 gg—>H default MC + XH
H—yy,{s=13TeV, 139" |4 gg—H Shema (uersanio) + XH]

“ = XH = VBF+VH+iH+bbH
anti k, =04, p_>30 GeV

Dimitris Fassouliotis Higgs 2020

e p(y?) with
Distribution 1, 1t MC Prediction

Py 44%
| Vyyl 68%
Jk 77%
Niers 969
Agjj 82%
myjj 75%
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doldm, , [fo/GeV]

Theory/Data

H>2Z2>4€: m,, and m,,

m,, and my, single fiducial differential cross section measurements in ATLAS

0.25 T ‘ ‘
B ¢+ Data B
- ATLAS [ Syst. uncertainties 7
- H—oZZ2* - 41 o MG5 FxFx K =1.47, +XH
B . Hto4l K = 1.1, +XH n
0.2~ Vs = 13 TeV, 139 b - Prophecy K= 1.0, +XH ]
B . NNLOPS K = 1.1, +XH ]
B <ss2« XH = VBF+VH+ttH+bbH+tH ]
B Total stat. ® syst. uncertainty™|
0.15 __ —s— Fitted ZZ* Normalisation |
[~ p-value MG5 FxFx = 23% ]
| p-value Htodl = 41% ]
—  p-value Prophecy = 43% L
0.1 p-value NNLOPS = 22% I:+: -]
0.05 B ,+, i -
0 E ~~~~~~~~~~~~~ froromrronsnnan

73 85 106
m,, [GeV]

do/dms, [fo/GeV]

Theory/Data

N/Nyg

=)
~ 9
o

0.4

o
S w
w O

0.25
0.2
0.15

—_

o :
NS, )|

1 I -
¢ Data .

ATLAS [ Syst. uncertainties —
H-— ZZ* > 4] e MGS FxFx K =1.47, +XH
] Htodl K = 1.1, +XH 3

Vs =13 TeV, 139 fb” «  Prophecy K =1.1,+XH
= NNLOPSK = 1.1, +XH 3

e XH = VBF+VH+{tH+bbH+tH3

—&— Fitted ZZ* Normalisation

p-value MG5 FxFx = 87%
p-value Htodl = 97%
p-value Prophecy = 97%

||\‘\ﬁ||||||||||||||‘H|||||||||||||HH‘H||
e
+

I % I + p-value NNLOPS = 85% —i
b T e S
I B--- 'l"""’""l """ S el W .,:
_—ﬁ— ___________ S + il

5 20 24 28 32 40 55 65
my, [GeV]

» Sensitive to higher-order electroweak corrections to the Higgs boson decay
» Sensitive to BSM contributions

Dimitris Fassouliotis Higgs 2020
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Theory/Data

N/Nyye

do/d(¢,) [fb;

Theory/Data

N/Nye

12 T T T T T T
[ ATLAS + Data ]
L - [ Syst. uncertainties i
oL H— 2 =4 . I MGS5 FxFx K =1.47,+XH —]
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E s XH = VBF+VH-ttH+boH+tH ]
8l Total stat. @ syst. uncertainty |
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1.2 Total stat. @ syst. uncertainty]
C —3— Fitted ZZ* Normalisation ]
1= p-value MG5 FxFx = 91% —
C p-value NNLOPS = 93%
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Theory/Data
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o

[N SR}
\

-1 -0.75

H2>ZZ2->4¢

T T T T T
ATLAS t Dala
N [ Syst. uncertainties

H— 22" >4l B MG5 FxFx K =1.47, +XH

Vs =13 TeV, 139 fb” «  NNLOPSK=1.4,4XH ]
------- XH = VBF+VH+tH+bbH+tH —

Total stat. ® syst. uncertainty’|
—3%— Fitted ZZ* Normalisation b

p-value MG5 FxFx = 59%
p-value NNLOPS = 61%

iy
TTT !\\‘WWII[[\\IIII[Illlll

-05 025 0O

dcrfd(cosﬁz) [fb]

01,0, ¢, §,

6

\11“\\\‘WWII[IIIIIIIlll\WWI

T
ATLAS

H— ZZ* - 4l

{s=13TeV, 1391’

T T T T

¢+ Data

[ Syst. uncertainties

I MGS5 FxFx K = 1.47, +XH
= NNLOPS K =1.1, +XH

—3&— Fitted ZZ* Normalisation

p-value MG5 FxFx = 86%
p-value NNLOPS = 90%

XH = VBF+VH«ttH-+bbH+H
Total stat. ® syst. uncertainty_|

-0.75

-0.5

-0.25
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0 025

do/d(9) [fb]

Theory/Data

NNy

1.8
1.6
1.4
1.2

0.8

T
ATLAS
H—ZZ* - 4]
Vs=13TeV, 1391t

[ Syst. uncertainties
e MG5 FxFx K =1.47, +XH

------- XH = VBF+VH«+ttH+bbH-+tH—]
—&— Fitted ZZ* Normalisation

T T T
Data

Htodl K = 1.1, +XH
Prophecy K = 1.1, +XH
NNLOPS K = 1.1, +XH

Total stat. ® syst. uncertainty]

p-value MG5 FxFx = 64%
p-value Htodl = 78%
p-value Prophecy = 79%
p-value NNLOPS = 73%

i

—
P ——

» Probe spin-CP properties
» Sensitive to the properties of

the decay products
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Paldm,,dm,, [fb]

Theory/Data

N/Nye

d20/dm1 dmg, [fb]

Theory/Data

N/Nye

H—2>2Z2->4¢8: 2d differential xs measurements
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Systematic uncertainties

ATI.AS Observable Stat. Syst. Dominant systematic components [7]
unc. [Te]  unc. [To] Lumi.  efp Jets Other Bkg. Z7Z* Th. Sig. Th. Comp.

H>727Z248 9 3 17 2 <05 <05 0 5 <05
T 15 4 17 3 <05 <05 L5 10 <05
T4 26 8 17 7 <05 <05 LS L5 <05
e 20 7 17 5 <05 <05 2 15 <05
T2y 15 3 17 2 <05 <05 I 15 <05 ATLAS Hévv
der / dpit 2046 2-8 1.7 -3 1=2 <05 1-6 1-2 <1 . . . .
4o/ dm 4 36 17 23 <1 <05 12 12 <1 Inclusive fiducial cross section
dor [ dm3a 0-82 312 17 23 <l 1-2 1-8 1-3 <1
dor [ d|yse| 22-81 36 17 23 <l <05 1-5 1-3 <1 Source Uncertainty (%)
der / djcos 8| B3 36 17 23 <l 1-2 1-7 -3 <05 — —
der / deos 23-44 36 17 23 <l <05 1-3 1-2 <1 Statistics 6.9
der / dcos 6 239 36 17 23 <1 <05 1-3 3 <1 Signal extraction syst. 1.9
der [ d¢p 20-29 25 17 23 <l <05 1-3 -2 <05 Photon energy scale & resolution 4.6
dor / d¢y 235 36 L3 <l <05 -2 =3 <05 Background modelling (spurious signal) 6.4
dor [ AN 15-37 614 17 13 410 <05 1-4 37 1-4 Correction factor 6
dor ! ANp_rs 1567  6-15 17 13 45 1-3 1-2 39 1-4 ‘ N
der £ aptt *t 153 313 17 13 410 <05 1-2 15 <05 Pile-up modelling 2.0
dor / aplye * 1-67 52 17 13 212 <l -3 215 15 Photon identification efficiency 1.2
dor | dmj =50 518 L7 13 - <05 -3 e Photon isolation efficiency I.1
der / duyj; 157 517 17 13 210 <05 1-2 2-14 14 Trigger efficiency 0.5
der [ dg; 11-50  4-18 17 13 29 <03 1-3 2-14 16 == - _
dor / dmyyg 1566 419 17 13 39 <05 6 314 18 Theoretical modelling 0.5
dor | dmygy 1-182 567 17 13 424 <05 1-5 235 19 Photon energy scale & resolution 0.1
derfapy”! 1576 613 17 13 28 <1 1-5 39 1-3 Luminosity 1.7
dor fapy 11-76 5-27 L7 23 29 1-2 1-4 317 1-12 Total 1.0
Aot dmy2dmsy 16-65 311 1.7 2-3 <1 1-2 1-9 1-3 1-2
&2 1 dptEd]ys| 23-63 2-13 1.7 -3 12 <1 1-6 1-5 1-2
&o 1 dp ANjers 2393 4193 17 214 225 1-3 1-7 -2 192
@ 1 dpydmay; 15-41  4-12 17 13 28 <05 1-5 2-9 <1
& apitapy) 15-53 310 L7 13 28 <1 1-2 2-6 1-2
a2 1 aplapst 1 15-84 321 1.7 13 218 1-10 1-3 2.9 1-3
dor f dp Fra|ylead jey 15-38 311 1.7 1.3 29 <05 1-2 1-4 1-2

2 lead. jer . sublead. jer - -
27/10/2()71(7”% dpy 15-63 522 1.7 -3 4-15 <03 1-4 311 -1 5o ”




