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HIGGS BOSON: SIGNAL STRENGTH IN H→ γγ

Signal strength (i.e. Nobs/NSM):
µ=1.17 ± 0.23 (stat) +0.10

−0.08 (syst) +0.12
−0.08 (theory)
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FIG. 18. The signal strength for a Higgs boson of mass
mH = 125.4 GeV decaying via H → γγ as measured in groups
of categories sensitive to individual production modes, and
the combined signal strength, for the combination of the
7 TeV and 8 TeV data. The vertical hatched band indicates
the 68% confidence interval of the combined signal strength.
The vertical dashed line at signal strength 1 indicates the
SM expectation. The vertical dashed red line indicates the
limit below which the fitted signal plus background mass dis-
tribution for the combination of the V H categories becomes
negative for some mass in the fit range.
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FIG. 19. Measured signal strengths, for a Higgs boson of mass
mH = 125.4 GeV decaying via H → γγ, of the different Higgs
boson production modes and the combined signal strength
µ obtained with the combination of the 7 TeV and 8 TeV
data. The vertical dashed line at µ = 1 indicates the SM
expectation. The vertical dashed line at the left end of the
µZH result indicates the limit below which the fitted signal
plus background mass distribution becomes negative for some
mass in the fit range.

lation between the fitted values of µggF and µVBF has

been studied by still fixing both µtH and µbb̄H to 1 and
profiling3 the remaining signal strengths µZH , µWH , and
µtt̄H . The best-fit values of µggF and µVBF and the 68%
and 95% CL contours are shown in Fig. 20.
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FIG. 20. The two-dimensional best-fit value of (µVBF, µggF)
for a Higgs boson of mass mH = 125.4 GeV decaying via
H → γγ when fixing both µtH and µbb̄H to 1 and profil-
ing all the other signal strength parameters. The 68% and
95% CL contours are shown with the solid and dashed lines,
respectively. The result is obtained for mH = 125.4 GeV and
the combination of the 7 TeV and 8 TeV data.

Compared with the measured tt̄H signal strength pa-
rameter µtt̄H = 1.3 +2.5

−1.7 (stat.) +0.8
−0.4 (syst.) in Ref. [96],

µtt̄H measured in this analysis profits from the contribu-
tion of tt̄H events in other categories such as V H Emiss

T
and V H one-lepton. In addition, in this measurement
the other contributions to the signal strength are pro-
filed, whereas they are fixed at the SM predictions in
Ref. [96].

As mentioned in the introduction, in order to test the
production through VBF and associated production with
aW or Z boson or a tt̄ pair, independently of theH → γγ
branching ratio, the ratios µVBF/µggF, µV H/µggF, and
µtt̄H/µggF are fitted separately by fixing µtH and µbb̄H
to 1 and profiling the remaining signal strengths. The
measured ratios

µVBF/µggF = 0.6 +0.8
−0.5,

µV H/µggF = 0.6 +1.1
−0.6,

µtt̄H/µggF = 1.2 +2.2
−1.4,

although not significantly different from zero, are
consistent with the SM predictions of 1.0. Like-
lihood scans of these ratios are presented in

3 Profiling here means maximizing the likelihood with respect to
all parameters apart from the parameters of interest µggF and
µVBF.

→ 2018:
I number of events x9
⇒ (stat)/3

I gluon-gluon fusion
Higgs x-section newly
computed at N3LO
⇒ (theory)/2

⇒ systematic uncertainties will become dominant, energy
resolution being the dominant systematics
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X(750 GEV) WIDTH
X(750 GeV): excess seen in the mγγ spectrum at 750 GeV (to be
confirmed)
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2 approximations:
I Free Width (FWA)
→' 45 GeV

I Narrow Width (NWA):
4 MeV

2 different calibrations:
1. December, beginning

Run II: using 2012 data
(ATLAS-CONF-2015-081)

2. March: using 2015 data
→ reduce energy
resolution uncertainty
(CERN-EP-2016-120) 4/30
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X(750 GEV) WIDTH

Significance σ =
√

2∆ ln L (L = likelihood)
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⇒ after the new calibration sys-
tematic, the signal is less compat-
ible with the NWA

5/30



OUTLINE INTRODUCTION CALIBRATION OF THE ATLAS ECAL TEMPLATE METHOD RESULTS CONCLUSION BACK-UP

ATLAS EXPERIMENT

A Toroidal LHC ApparatuS:
Multipurpose detector op-
timized for Higgs and BSM
searches

I Inner Tracker: track
reconstruction,
momentum/vertex
measurement

I Electromagnetic
CALorimeter (ECAL):
energy/position of e, γ

I Hadronic CALorimeter:
energy/position of jets

I Muon Spectrometer:
momentum/trajectory of
muons
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ELECTROMAGNETIC CALORIMETER (ECAL)
I Sampling calorimeter:

I Absorber: lead
I Active medium: liquid

argon (LAr)
I Divided in 3 η ranges:

I Barrel: central part
(0 < |η| < 1.475)

I Crack: lot of inactive
material in front
(1.37 < |η| < 1.52)

I Endcap:
1.375 < |η| < 3.2

I Transverse segmentation
provides a good γ/π0

separation
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CALIBRATION PROCEDURE

Goal: correct the measured energy to get the true energy of the
particle
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data!
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SCALE FACTORS

After step 3 of calibration, MC and data Z → ee mass distribu-
tions still have a discrepancy.
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Data-driven analysis (step 5)
→ match the data with the
MC distribution, using 2 η-
dependant corrections: scale
factors α (shifts data) and c
(enlarges MC)
→measured with the template
method

Energy scale factor α is applied on data:

Ecorr = Edata = Etrue(1 + α)
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RESOLUTION CONSTANT TERM

σ

E
=

a√
E
⊕ b

E
⊕ c

I a: sampling/stochastic term, linked to the development of
the EM shower in the ECAL

I b: electronic noise and pile-up term
I c: constant term, describes non-uniformities in the

detector and electronics

Data distribution larger than the MC: additional constant term
c used to enlarge the MC width up to the data one with:

Ecorr = Etrue(1 +N (0, 1) ∗ c)

with N (0, 1) a Gaussian distributed random number
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2012 DATA
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I Closure: cinput injected into a MC dataset used as
pseudo-data + measured with the template method

I Closure systematic defined in each η bin as
δclosure = |cmeas − cinput|

I Bias corresponds to δclosure averaged over the number of
closures: 1 closure before, now many (∼ 1000)

Goal: quantize and correct the bias arising from the template
method to reduce the closure uncertainty (' 0.1% in Run I) 11/30
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DETECTOR SPLITTING IN η BINS

Electrons are labelled according to their η bin⇒ Z labelled by
the combination of electrons bins (η1, η2) = (i, j)

I First, Z mass corrections
αij and cij are measured
independently for each
(i, j) configuration

I Electrons scale factors αi
and ci are inferred
afterwards

6 bins used in this study: 0-5 encap, 1-4 crack, 2-3 barrel
(NB: For the final calibration study: 68 bins for α , 24 bins for c)
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FIT AT CONSTANT C
Modified MC datasets (=templates) are created with injected
test values of c and α
⇒ χ2 between Z mass distribution of pseudo-data and
templates is computed
⇒ αij and cij most probable values correspond to the fitted
minimum of the χ2 scan→ fit performed in 2 steps of 1D fits:

I For a given c (line), the
χ2(α) distribution is
fitted with:

χ2(α) = χ2
min + (α−αmin)2

(∆αmin)2

→ αmin and χ2
min extracted

In this study, α not fitted and
set to 0 because αinput=0.

α
0.011− 0.0105− 0.01− 0.0095− 0.009−

σ

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

α
0.011− 0.0105− 0.01− 0.0095− 0.009−

2 χ

40

60

80

100

120

140

13/30



OUTLINE INTRODUCTION CALIBRATION OF THE ATLAS ECAL TEMPLATE METHOD RESULTS CONCLUSION BACK-UP

FIT AS A FUNCTION OF C
Then, the χ2

min(c) distribution is not parabolic (i.e. non
Gaussian-like) and fitted with:

χ2
min(c) = χ2

min,min +
(c− cij)

2

(∆cij)2 + a3
(c− cij)

3

(∆cij)3

I cij is the measured constant
term in the (η1, η2)
configuration: given by the
minimum of the fit

I ∆cij is its statistical
uncertainty (in the
Gaussian approximation)
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INVERSION PROCEDURE

Inversion procedure = getting the ci from the cij
= getting e− scale factors from the Z ones

→ This requires the minimization of the following χ2,
assuming αij and cij are Gaussian distributed:

αi + αj = 2αij ⇒ χ2 =
∑
i,j≤i

(αi + αj − 2αij)
2

(∆αij)2

c2
i + c2

j = 2c2
ij ⇒ χ2 =

∑
i,j≤i

(

√
c2

i +c2
j

2 − cij)
2

∆2cij
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CONSTANT TERM BIAS MEASURE

Using a closure, the official MC dataset containing 5.4M events
is split in 2:

I 2.7M events: pseudo-data→ smeared with a chosen cinput

that is measured with the template method
I 2.7M events: MC templates

Many closures are used and the bias is defined as:

bias = < cmeas − cinput >
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SMEARING

Different sources of statistical fluctuations are needed to
simulate:

I the constant term resolution on pseudo-data
I the multiple resolutions on MC templates that will be used

to determine the pseudo-data resolution

Reminder: random smearing is done using
Ecorr = Etrue(1 +N (0, 1) ∗ c) with N (0, 1) a Gaussian distributed
random number. 2 types of smearing are done:

I Pseudo-data are smeared with cinput

I MC templates are similarly smeared with different test
values of c
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BIAS DUE TO A GIVEN SET OF EVENTS

I To remove the bias coming from the selection of a given
set of events, each closure uses a different set of events
selected with the bootstrap method:

I Each event selected with a Poissonian probability
I 1 event can be chosen several times

I 3 different samples are generated to look at the influence
of statistics:

I 100k, 1M with bootstrap
I 2.7M without

⇒ 3 different randomizations are done: 2 on pseudo-data, 1
on MC template
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BIAS DUE TO THE 2.7M STATISTICS

If the number of pseudo-data events = 2.7M and no bootstrap is
performed, the bias found corresponds to:

I The limited statistics of 2.7M in MC
I The fact that different events are used as pseudo-data and

MC templates

Bias(100k, 1M) estimated as bias(100k, 1M) - bias (2.7M)
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BIAS OF (i, j) CONFIGURATIONS (1)

input
-cmeasc
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input: 0.01, stat: 1e+06, Mean=-1.134e-03, RMS=1.506e-03

input: 0.01, stat: 1e+05, Mean=4.868e-03, RMS=3.050e-03

input: 0.007, stat: 1e+06, Mean=-1.161e-03, RMS=2.250e-03

input: 0.007, stat: 1e+05, Mean=6.134e-03, RMS=3.198e-03

input: 0.01, stat: 2.7M , Mean=-4.126e-04, RMS=5.943e-04

input: 0.007, stat: 2.7M , Mean=-8.046e-05, RMS=9.449e-04

Configuration (5, 5)

Endcap-encap configuration

I 2 values of cinput: 0.7%
and 1%

I Mean and RMS obtained
from the histogram

I Left points bias = −cinput

correspond to cmeas = 0
→ lots of them because of
the cij > 0 constraint
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BIAS OF (i, j) CONFIGURATIONS (2)
Endcap - encap configuration
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input: 0.007, stat: 1e+06, Mean=-1.161e-03, RMS=2.250e-03

input: 0.007, stat: 1e+05, Mean=6.134e-03, RMS=3.198e-03

input: 0.01, stat: 2.7M , Mean=-4.126e-04, RMS=5.943e-04

input: 0.007, stat: 2.7M , Mean=-8.046e-05, RMS=9.449e-04

Configuration (5, 5)
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Barrel - barrel configuration for

cinput = 0.7% for 100k events (left) and

1M (right)

I Mean and RMS↘when
stat↗
→more parabolic shape
around the minimum of
the χ2 distribution for
larger stat i.e. easier to fit
(still some features to be
understood)

I For a higher input,
minimum is farther away
from 0
→ χ2 distribution more
parabolic and bias should
have a better behaviour
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BIAS OF η BINS

statistics
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Input 0.007000 I ci (electrons) obtained
from cij (Z) after the
inversion procedure

I Bias from the 2.7M events
is substracted

I Worst results are in the
crack regions (bins 1, 4)

At large statistics, |Bias| ≤ 0.1% (similar to Run I and II)
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CONCLUSION
I Understanding the bias arising from the template method

is essential to assess the uncertainty on c which is
important in the H(125 GeV) and X(750 GeV) (?) studies

I Bias has a value of about 0.1%
I Study still ongoing!

Prospects:
I More detailed study of the

influence of the differents
steps of the template
method

I Switch from 6 to 24 bins
I Check the bias at high

statistics (6M Z→ ee
events in 2012, more in
2016)
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BACK-UP
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HIGGS BOSON: MASS

Combined ATLAS+CMS value:
mH =125.09 ± 0.21 (stat) ± 0.11 (syst) GeV
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I 2018: number of events
x9⇒ (stat)/3

⇒ systematic uncertainties
will become dominant, cali-
bration (energy scale) being
the dominant systematics in
H→ γγ
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CROSS-SECTION RATIO 13 TEV/8 TEV
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tt 

H (VBF) 
H (ggF) 

WH 
t (t-channel) 
t (s-channel) 

ZZ 
Z(ll) 

W(ln) 
Minimum bias 

9000 
370 

56 
10 

46 
8.4 

4.0 
3.9 

3.6 
3.3 

2.4 
2.3 

2.0 
2.5 

2.2 
2.0 

1.7 
1.6 

1.2 

13	  TeV	  /	  8	  TeV	  inclusive	  pp	  cross-‐sec4on	  ra4o	  

26/30



OUTLINE INTRODUCTION CALIBRATION OF THE ATLAS ECAL TEMPLATE METHOD RESULTS CONCLUSION BACK-UP

SYSTEMATIC UNCERTAINTIES ON THE MEASURED

CONSTANT TERM (2012)
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Table 5: Breakdown of systematic uncertainties on the measured constant terms.

Exp. sources of uncertainty (×10−4)
η bin PileUp Reco eff. Trig. eff. ID Clos. Window Fbrem Meth. EW QCD
[0;0.2] 15.8 0.71 2.85 8.40 4.80 6.86 1.21 2.74 5.11 10.9
[0.2;0.4] 7.17 1.85 0.066 8.09 2.16 3.84 14.8 10.4 0.76 10.9
[0.4;0.6] 2.99 0.03 1.64 17.5 13.6 10.8 11.4 3.67 2.89 10.9
[0.6;0.8] 1.14 0.42 0.42 11.6 0.15 1.46 6.71 8.21 1.21 7.72
[0.8;1] 4.03 0.92 0.063 2.63 11.3 2.28 1.72 3.64 5.42 7.72
[1;1.2] 9.37 0.19 0.44 9.02 12.4 9.91 25.8 9.48 12.2 5.68
[1.2;1.37] 0.43 0.34 0.11 0.22 27.1 4.33 19.2 18.3 1.77 5.68
[1.37;1.55] 17.5 1.37 2.51 28.3 4.30 40.5 75.2 19.6 7.04 41.7
[1.55;1.82] 0.45 0.09 0.52 14.9 5.50 16.7 5.46 16.4 0.35 12.2
[1.82;2] 6.84 11.3 15.8 6.68 17.6 1.08 19.7 42.1 4.43 15.4
[2;2.3] 2.55 3.32 0.53 19.2 5.68 25.2 23.8 0.14 3.49 15.4
[2.3;2.47] 2.87 0.9 0.62 28.2 15.8 10.6 36.2 19.4 0.91 15.4

Table 6: Measured constant terms and statistical, experimental, and total uncertainties.

η range σCT (stat.) (exp.) (tot.)
[0;0.2] 8.7310−3 ± 4.2510−4 ± 2.3510−3 2.3910−3

[0.2;0.4] 6.1910−3 ± 5.6610−4 ± 2.4210−3 2.4910−3

[0.4;0.6] 7.3710−3 ± 5.3610−4 ± 2.9810−3 3.0310−3

[0.6;0.8] 7.8610−3 ± 4.5510−4 ± 1.7710−3 1.8310−3

[0.8;1] 8.3410−3 ± 5.1010−4 ± 1.6210−3 1.7010−3

[1;1.2] 7.9610−3 ± 5.8310−4 ± 3.6910−3 3.7310−3

[1.2;1.37] 1.7010−2 ± 4.0010−4 ± 3.8710−3 3.8910−3

[1.37;1.55] 3.3110−2 ± 4.7210−4 ± 1.0310−2 1.0310−2

[1.55;1.82] 1.3010−2 ± 4.6710−4 ± 3.1310−3 3.1610−3

[1.82;2] 5.0110−3 ± 6.5810−4 ± 5.6510−3 5.6910−3

[2;2.3] 1.1310−2 ± 6.9510−4 ± 4.3210−3 4.3810−3

[2.3;2.47] 2.4410−2 ± 4.4410−4 ± 5.5610−3 5.5710−3
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γ/π0 SEPARATION

γ display π0 display

(https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/EGAMMA/PublicPlots/20100721/display-

photons/index.html)
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NOMINAL SCALE FACTORS

calo
η

2− 1.5− 1− 0.5− 0 0.5 1 1.5 2

α

0.02−

0

0.02

0.04

0.06

0.08

0.1

0.12
Pre-recommandations, syst. unc.  

Pre-recommandations, stat. unc.

Run2

ATLAS  Work in progress

-1
 Ldt = 3.2 fb∫ = 13 TeV, s

calo
η

2− 1.5− 1− 0.5− 0 0.5 1 1.5 2

c

0.005−

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04
Pre-recommandations, syst. unc.  

Pre-recommandations, stat. unc.

Run2

ATLAS  Work in progress

-1
 Ldt = 3.2 fb∫ = 13 TeV, s
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CONFIGURATIONS: BIAS DISTRIBUTION

input
-cmeasc

0.01− 0.005− 0 0.005 0.01

N
um

be
r 

of
 e

ve
nt

s

0

0.05

0.1

0.15

0.2

0.25

0.3 input: 0.01, stat: 1e+06, Mean=-4.820e-04, RMS=1.498e-03

input: 0.01, stat: 1e+05, Mean=-2.700e-04, RMS=3.862e-03

input: 0.007, stat: 1e+06, Mean=-1.034e-03, RMS=2.424e-03

input: 0.007, stat: 1e+05, Mean=6.105e-04, RMS=3.992e-03

input: 0.01, stat: 2.7M , Mean=-5.554e-04, RMS=5.683e-04

input: 0.007, stat: 2.7M , Mean=-6.848e-04, RMS=1.178e-03

Configuration (0, 0)

input
-cmeasc

0.01− 0.005− 0 0.005 0.01 0.015

N
um

be
r 

of
 e

ve
nt

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
input: 0.01, stat: 1e+06, Mean=-5.273e-03, RMS=4.351e-03

input: 0.01, stat: 1e+05, Mean=-6.699e-03, RMS=3.988e-03

input: 0.007, stat: 1e+06, Mean=-3.398e-03, RMS=3.747e-03

input: 0.007, stat: 1e+05, Mean=-4.005e-03, RMS=3.837e-03

input: 0.01, stat: 2.7M , Mean=-7.216e-04, RMS=3.705e-03

input: 0.007, stat: 2.7M , Mean=3.269e-04, RMS=3.863e-03

Configuration (1, 0)

input
-cmeasc

0 0.02 0.04 0.06 0.08

N
um

be
r 

of
 e

ve
nt

s

0

0.2

0.4

0.6

0.8

input: 0.01, stat: 1e+06, Mean=9.080e-03, RMS=1.370e-02

input: 0.01, stat: 1e+05, Mean=-3.631e-04, RMS=1.595e-02

input: 0.007, stat: 1e+06, Mean=1.131e-02, RMS=1.328e-02

input: 0.007, stat: 1e+05, Mean=2.139e-03, RMS=1.544e-02

input: 0.01, stat: 2.7M , Mean=1.273e-02, RMS=1.042e-02

input: 0.007, stat: 2.7M , Mean=1.502e-02, RMS=1.009e-02

Configuration (1, 1)

input
-cmeasc

0.01− 0.008− 0.006− 0.004− 0.002− 0 0.002 0.004 0.006 0.008

N
um

be
r 

of
 e

ve
nt

s

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

input: 0.01, stat: 1e+06, Mean=5.551e-05, RMS=9.106e-04

input: 0.01, stat: 1e+05, Mean=1.387e-03, RMS=2.477e-03

input: 0.007, stat: 1e+06, Mean=8.211e-05, RMS=1.515e-03

input: 0.007, stat: 1e+05, Mean=1.970e-03, RMS=2.962e-03

input: 0.01, stat: 2.7M , Mean=1.732e-04, RMS=3.276e-04

input: 0.007, stat: 2.7M , Mean=2.660e-04, RMS=5.206e-04

Configuration (2, 0)

input
-cmeasc

0.01− 0.005− 0 0.005 0.01 0.015 0.02

N
um

be
r 

of
 e

ve
nt

s

0

0.05

0.1

0.15

0.2

0.25

0.3

input: 0.01, stat: 1e+06, Mean=7.255e-04, RMS=3.857e-03

input: 0.01, stat: 1e+05, Mean=1.044e-03, RMS=6.988e-03

input: 0.007, stat: 1e+06, Mean=9.609e-04, RMS=4.296e-03

input: 0.007, stat: 1e+05, Mean=2.276e-03, RMS=6.816e-03

input: 0.01, stat: 2.7M , Mean=1.060e-03, RMS=1.938e-03

input: 0.007, stat: 2.7M , Mean=1.934e-03, RMS=2.418e-03

Configuration (2, 1)

input
-cmeasc

0.01− 0.008− 0.006− 0.004− 0.002− 0 0.002 0.004

N
um

be
r 

of
 e

ve
nt

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
input: 0.01, stat: 1e+06, Mean=1.006e-04, RMS=6.489e-04

input: 0.01, stat: 1e+05, Mean=-1.396e-03, RMS=2.387e-03

input: 0.007, stat: 1e+06, Mean=-2.179e-05, RMS=9.697e-04

input: 0.007, stat: 1e+05, Mean=-1.928e-03, RMS=2.991e-03

input: 0.01, stat: 2.7M , Mean=-1.821e-04, RMS=2.533e-04

input: 0.007, stat: 2.7M , Mean=-2.959e-04, RMS=3.459e-04

Configuration (2, 2)

input
-cmeasc

0.01− 0.008− 0.006− 0.004− 0.002− 0 0.002 0.004

N
um

be
r 

of
 e

ve
nt

s

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

input: 0.01, stat: 1e+06, Mean=2.357e-05, RMS=5.719e-04

input: 0.01, stat: 1e+05, Mean=3.979e-04, RMS=1.663e-03

input: 0.007, stat: 1e+06, Mean=-8.302e-05, RMS=8.362e-04

input: 0.007, stat: 1e+05, Mean=4.284e-04, RMS=2.503e-03

input: 0.01, stat: 2.7M , Mean=3.113e-04, RMS=2.225e-04

input: 0.007, stat: 2.7M , Mean=4.376e-04, RMS=2.571e-04

Configuration (3, 2)

input
-cmeasc

0.01− 0.008− 0.006− 0.004− 0.002− 0 0.002 0.004

N
um

be
r 

of
 e

ve
nt

s

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16
input: 0.01, stat: 1e+06, Mean=6.186e-04, RMS=6.040e-04

input: 0.01, stat: 1e+05, Mean=-1.831e-03, RMS=2.314e-03

input: 0.007, stat: 1e+06, Mean=8.188e-04, RMS=7.993e-04

input: 0.007, stat: 1e+05, Mean=-2.255e-03, RMS=2.754e-03

input: 0.01, stat: 2.7M , Mean=4.575e-04, RMS=2.497e-04

input: 0.007, stat: 2.7M , Mean=6.931e-04, RMS=2.890e-04

Configuration (3, 3)

input
-cmeasc

0.01− 0.005− 0 0.005 0.01 0.015 0.02 0.025

N
um

be
r 

of
 e

ve
nt

s

0

0.05

0.1

0.15

0.2
input: 0.01, stat: 1e+06, Mean=1.517e-03, RMS=4.223e-03

input: 0.01, stat: 1e+05, Mean=9.068e-03, RMS=6.725e-03

input: 0.007, stat: 1e+06, Mean=1.719e-03, RMS=4.839e-03

input: 0.007, stat: 1e+05, Mean=1.065e-02, RMS=6.888e-03

input: 0.01, stat: 2.7M , Mean=1.687e-03, RMS=2.202e-03

input: 0.007, stat: 2.7M , Mean=1.807e-03, RMS=3.279e-03

Configuration (4, 3)

input
-cmeasc

0 0.02 0.04 0.06 0.08

N
um

be
r 

of
 e

ve
nt

s

0

0.2

0.4

0.6

0.8

1
input: 0.01, stat: 1e+06, Mean=-9.588e-04, RMS=1.096e-02

input: 0.01, stat: 1e+05, Mean=-3.502e-04, RMS=1.691e-02

input: 0.007, stat: 1e+06, Mean=1.212e-03, RMS=1.101e-02

input: 0.007, stat: 1e+05, Mean=2.278e-03, RMS=1.670e-02

input: 0.01, stat: 2.7M , Mean=1.906e-04, RMS=1.053e-02

input: 0.007, stat: 2.7M , Mean=1.544e-03, RMS=1.012e-02

Configuration (4, 4)

input
-cmeasc

0.01− 0.008− 0.006− 0.004− 0.002− 0 0.002 0.004

N
um

be
r 

of
 e

ve
nt

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

input: 0.01, stat: 1e+06, Mean=-1.540e-03, RMS=1.132e-03

input: 0.01, stat: 1e+05, Mean=-5.756e-03, RMS=3.309e-03

input: 0.007, stat: 1e+06, Mean=-2.564e-03, RMS=2.181e-03

input: 0.007, stat: 1e+05, Mean=-5.278e-03, RMS=2.343e-03

input: 0.01, stat: 2.7M , Mean=-6.632e-04, RMS=3.597e-04

input: 0.007, stat: 2.7M , Mean=-1.132e-03, RMS=7.084e-04

Configuration (5, 3)

input
-cmeasc

0.01− 0.005− 0 0.005 0.01 0.015 0.02

N
um

be
r 

of
 e

ve
nt

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
input: 0.01, stat: 1e+06, Mean=-4.890e-03, RMS=4.582e-03

input: 0.01, stat: 1e+05, Mean=-4.450e-03, RMS=5.563e-03

input: 0.007, stat: 1e+06, Mean=-2.838e-03, RMS=4.215e-03

input: 0.007, stat: 1e+05, Mean=-2.228e-03, RMS=5.125e-03

input: 0.01, stat: 2.7M , Mean=-6.076e-03, RMS=4.084e-03

input: 0.007, stat: 2.7M , Mean=-4.403e-03, RMS=3.420e-03

Configuration (5, 4)

input
-cmeasc

0.01− 0.005− 0 0.005 0.01 0.015

N
um

be
r 

of
 e

ve
nt

s

0

0.02

0.04

0.06

0.08

0.1
input: 0.01, stat: 1e+06, Mean=-1.134e-03, RMS=1.506e-03

input: 0.01, stat: 1e+05, Mean=4.868e-03, RMS=3.050e-03

input: 0.007, stat: 1e+06, Mean=-1.161e-03, RMS=2.250e-03

input: 0.007, stat: 1e+05, Mean=6.134e-03, RMS=3.198e-03

input: 0.01, stat: 2.7M , Mean=-4.126e-04, RMS=5.943e-04

input: 0.007, stat: 2.7M , Mean=-8.046e-05, RMS=9.449e-04

Configuration (5, 5)
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