
RECENT AND FUTURE 
ACTIVITIES IN ATLAS 
Ludovica Aperio Bella 

8/9/14 L. Aperio Bella 1 



Current activities 

8/9/14 L. Aperio Bella 2 

B-layer

hitsn

0

1

2

3

E
ve

n
ts

1

10

2
10

3
10

Data 38±
f  = 1290 

13±
 =     6

2 

γ  5±
q =     2

1 

Total

AT
LA

S

-1

Ldt = 4.5 fb

∫
 = 7 TeV  

s

-1

Ldt = 20.3 fb

∫
 = 8 TeV  

s

(a)

TRTr

0
0.1

0.2
0.3

0.4
0.5

E
ve

n
ts

 /
 0

.0
2
5

1

10

2
10

3
10

Data 38±
f  = 1290 

13±
 =     6

2 

γ  5±
q =     2

1 

Total

AT
LA

S
-1

Ldt = 4.5 fb

∫
 = 7 TeV  

s

-1

Ldt = 20.3 fb

∫
 = 8 TeV  

s

(b)

Figu
re 6: The

resu
lts of a

simulta
neo

us fit to (a)
n
B-la

yer

hit
s

, th
e num

ber
of h

its in the
inne

rmost
pixe

l lay
er,

and
(b)

rTRT
,

the
rati

o of t
he num

ber
of h

igh-
thre

shol
d to low-

thre
shol

d TRT
hits

, fo
r the

back
grou

nd
com

pon
ents

in the
3` +

X cont
rol

regi
on.

The
fit i

s pe
rfor

med sepa
rate

ly for
the

2µ2
e and

4e chan
nels

and
sum

med toge
ther

in the
pres

ent
plot

s. T
he data

are

repr
esen

ted
by the

fille
d circ

les.
The

sour
ces

of b
ackg

roun
d elec

tron
s are

den
oted

as:
ligh

t-fla
vor

jets
faki

ng an elec
tron

(f ,

gree
n dash

ed hist
ogra

m), p
hoto

n conv
ersi

ons
(�,

blue
dash

ed hist
ogra

m) and
elec

tron
s from

heav
y-fla

vor
qua

rk sem
ilep

toni
c

deca
ys (

q, re
d dash

ed hist
ogra

m). T
he tota

l ba
ckgr

oun
d is g

iven
by the

solid
blue

hist
ogra

m.

To
extr

apo
late

the
f , �

and
q com

pon
ents

from
the

3` +
X cont

rol
regi

on to the
sign

al r
egio

n, t
he

476 e�cien
cy for t

he d
i↵er

ent
com

pon
ents

to satis
fy all s

elec
tion

crite
ria is ob

tain
ed from

the
Z+X simulat

ion.

477 As p
revi

ousl
y menti

oned
, the

simulat
ion

e�cien
cy for e

ach
com

pon
ent

is co
rrec

ted
by com

pari
ng with

data

478 usin
g the

Z +X cont
rol r

egio
n with

an adju
sted

selec
tion

to enri
ch it fo

r ea
ch spec

ific
com

pon
ent.

For
the

479 f com
pon

ent,
the

simulat
ion

e�cien
cy is co

rrec
ted

by a fact
or b

etwe
en 1.6

and
2.5,

risin
g with

incr
easi

ng

480 pT.
The

simulat
ion

is foun
d to model

well
the

e�cien
cy of t

he � com
pon

ent,
to with

in app
roxi

matel
y

481 10%
. For

the
q com

pon
ent,

the
e�cien

cy is foun
d to be model

ed well
by simulat

ion,
but

ther
e is an

482 add
ition

al co
rrec

tion
, ob

tain
ed from

simulat
ion,

to estim
ate

the
num

ber
of b

ackg
roun

d opp
osite

-sign
(OS

)

483 even
ts fr

om
the

num
ber

of S
S even

ts, w
hich

is O
S/S

S ⇡ 1.7.
The

syst
ematic

unce
rtain

ty is d
ominat

ed by

484 thes
e sim

ulat
ion

e�cien
cy c

orre
ctio

ns, c
orre

spon
ding

to 3
0%, 20%

, 25%
unce

rtain
ties

for f
, �, q

, res
pect

ively
.

485 The
extr

apo
latio

n e�cien
cy and

sign
al y

ields
are

also
give

n in Tab
le 6. Afte

r re
movin

g the
resid

ual
ZZ

⇤

486 back
grou

nd (⇡ 5%), th
e fin

al re
sult

s for
the

2µ2
e and

4e redu
cible

back
grou

nds
are

give
n in Tab

le 7.

487

Tab
le 6: The

fit resu
lts for

the
3` +

X cont
rol

regi
on,

the
extr

apo
latio

n fact
ors

and
the

sign
al r

egio
n yiel

ds for
the

redu
cibl

e

``+
ee back

grou
nd.

The
seco

nd colu
mn give

s th
e fit y

ield
of e

ach
com

pon
ent

in the
3`+

X cont
rol

regi
on.

The
corr

espo
ndin

g

extr
apo

latio
n e�cien

cy and
sign

al r
egio

n yiel
d are

in the
nex

t tw
o colu

mns.
The

back
grou

nd valu
es r

epre
sent

the
sum

of t
he

2µ2
e and

4e chan
nels

. Th
e unc

erta
intie

s ar
e the

com
bina

tion
of t

he stat
istic

al a
nd syst

ematic
unc

erta
intie

s.

2µ2
e and

4e

p s =
7 TeV

data

Typ
e

Fit
yield

in CR
Ext

rapo
latio

n fact
or

Yiel
d in SR

f

391
± 29

0.01
0 ± 0.00

1

3.9
± 0.9

�

19 ± 9

0.10
± 0.02

2.0
± 1.0

q

5.1
± 1.0

0.10
± 0.03

0.51
± 0.15

2µ2
e and

4e4

p s =
8 TeV

data

Typ
e

Fit
yield

in CR
Ext

rapo
latio

n fact
or

Yiel
d in SR

f

894
± 44

0.00
34 ± 0.00

04

3.1
± 1.0

�

48 ± 15

0.02
4 ± 0.00

4

1.1
± 0.6

q

18.3
± 3.6

0.10
± 0.02

1.8
± 0.5

14

Calorimeter Isolation
Pile-up removal using Energy density

Jet Isolation/variable isolation area

| 4R(jet)=4R(fixed cone).

Nada Barakat(LPNHE)

J.B. de Vivie(LAL) & S.Laplace(LPNHE)

Improvements of topological isolation and first study of energy flow isolation

February 19, 2014
13 / 40

on the Higgs boson transverse momentum, evaluated as described in Sec. 4.6, has a negligible impact on the mass and

the inclusive signal rate measurements. The uncertainty on the integrated luminosity is given in Sec. 4.6, and has a

negligible impact on the mass measurement.
5.6. Results

Figure 6(a) shows the m4` distribution of the selected candidates for 7 TeV and 8 TeV collision data along with the

expected distributions for a signal with a mass of 124.5 GeV and the ZZ ⇤ and reducible backgrounds. The expected

signal is normalized to the measured signal strength, given below. Figure 6(b) shows the BDTZZ ⇤ output versus

m4` for the selected candidates in the m4` range 110–140 GeV. The compatibility of the data with the expectations

shown in Fig. 6(b) has been checked using pseudo-experiments generated according to the expected two-dimensional

distributions and good agreement has been found. Table 3 presents the observed and expected number of events for

p
s = 7 TeV and ps = 8 TeV, in a mass window of 120–130 GeV, corresponding to about ±2�m4` .
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Figure 6: (a) Distribution of the four-lepton invariant mass for the selected candidates in the m4` range 80–170 GeV for the combined 7 TeV and

8 TeV data samples. Superimposed are the expected distributions of a SM Higgs boson signal for mH=124.5 GeV normalized to the measured signal

strength, as well as the expected ZZ ⇤ and reducible backgrounds. (b) Distribution of the BDTZZ⇤ output, versus m4` for the selected candidates in

the 110–140 GeV m4` range for the combined 7 TeV and 8 TeV data samples. The expected distribution for a SM Higgs with mH = 124.5 GeV is

indicated by the size of the blue boxes, and the total background is indicated by the intensity of the red shading.

The measured Higgs boson mass in the H ! ZZ ⇤ ! 4` decay channel obtained with the baseline 2D method is:

mH = 124.51 ± 0.52 (stat) ± 0.06 (syst) GeV

= 124.51 ± 0.52 GeV

(4)

where the first error represents the statistical uncertainty and the second the systematic uncertainty. The systematic

uncertainty is obtained from the quadrature subtraction of the fit uncertainty evaluated with and without the systematic

uncertainties fixed at their best fit values. Due to the large di↵erence between the magnitude of the statistical and sys-

tematic uncertainties, the numerical precision on the quadrature subtraction is estimated to be of the order of 10 MeV.

The measured signal strength for this inclusive selection is µ = 1.66+0.45�0.38 , consistent with the SM expectation of one.

The most precise results for µ from this data are based on an analysis optimized to measure the signal strength [18].

The expected statistical uncertainty for the 2D fit with the observed µ value of 1.66 is 0.49 GeV, consistent with the

observed statistical uncertainty. With the improved uncertainties on the electron and muon energy scales, the mass un-

certainty given above is predominantly statistical with a nearly negligible contribution from systematic uncertainties.

The mass measurement performed with the 1D model gives mH = 124.63 ± 0.54 GeV, consistent with the 2D result

where the expected di↵erence has an RMS of 250 MeV estimated from Monte Carlo pseudo-experiments. These

measurements can be compared to the previously reported result [15] of 124.3+0.6�0.5 (stat) +0.5�0.3 (syst) GeV, which was

obtained using the 1D model. The di↵erence between the measured values arises primarily from the changes to the

channels with electrons – the new calibration and resolution model, the introduction of the combined track momentum

and cluster energy fit, and the improved identification, as well as the recovery of non-collinear FSR photons, which

a↵ects all channels. In the 120–130 GeV mass window, there are four new events and one missing event as compared

to Ref. [15]. Finally as a third cross-check, the measured mass obtained with the per-event-error method is within 60

MeV of the value found with the 2D method.
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In the Recent PAST : 
•  H4l group  

•  Editor of the event selection Supporting note 
•  Developing a bkg method in the ll+ee channel 

Now: 
•  Hjpsi gamma 8TeV data analysis 

•  MVA x-check 
•  Systematic uncertainty  
•  Prospect studies for our sensitivity projections for the HL-LHC 

•  Egamma liaison between Higgs groups. 
•  The good communication between the CP group and the physics 

group is a very important topic essential for the Run2 startup. 

•  Electron Reconstruction  
•  Start looking at the electron reconstruction and the migration to 

the new xAOD framework . 
•  Common calo Isolation framework between electrons and muons 
•   Super-cluster algorithm setup in release 17.2 need to migrate in 

rel 19.X 

I enjoy helping to organize visits to CERN when student 
groups come over 



Future plans 
I’ll come to Birmingham for ~ 5 weeks this November to 
teach a few hours worth of labs courses 
• Operation  

•  With the startup I’ll contribute to data taking shifts 

•  Performance  
•  egamma side: 
•  Early data Run2 

•  Reconstruction level 
•  The communication between the H group and the CP group will be 

essential towards publication with the first 2fb-1 @13TeV  

•  Physics analysis : 
•  After 1 year @ 13 TeV 

•  Pursuing H searches in quarkonia-gamma final state 
•  H4l analysis  
•  Looking at some more challenging channels like ttH,  
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