
η∆
10− 8− 6− 4− 2− 0 2 4 6 8 10

3−10×

N
um

be
r 

of
 e

ve
nt

s

0

2

4

6

8

10

12

14

16
310×

-3 10× = 1.1 DATA before alignmentRMS
 

-3 10× = 1.1 DATA after alignmentRMS

MC

after alignment
DATA

before alignment
DATA

 (13 TeV)-10.5 fbCMS Preliminary 2016

 |ηcrystal | 
0 0.5 1

IC
 re

si
du

al
 m

is
ca

lib
ra

tio
n 

(%
)

0

0.5

1

1.5

2

2.5

3

3.5

4

ECAL barrel
2012+2015 phi-symmetry

0π

electrons
combination

 (13 TeV)-12.6fb PreliminaryCMS

Sample
0 1 2 3 4 5 6 7 8 9

C
al

ib
ra

te
d/

Pe
de

st
al

-S
ub

tra
ct

ed
 E

ne
rg

y 
(G

eV
)

0

1

2

3

4

5

6

7

8
CMS simulation, √s=13 TeV                         PU=20/BX, 25 ns

Observed signal
Total pulse
In-time pulse
Out-of-time pulses

"
— 
— 
— — — — 

Time sample

Ai

Eraw
e,� (t) = Fe,�

X

i

ciAi(t)

Eraw
e,� = Fe,�

X

i

ciAi(t)Si(t)

Ee,� = G (⌘)Fe,�

X

i

ciAi(t)Si(t) ) [GeV]-e+m(e
50 60 70 80 90 100 110 120 130

Ev
en

ts
 / 

G
eV

0

10

20

30

40

50

60
310×

corrected
SuperClusterE

raw
SuperClusterE

5x5 crystalsE

ECAL
Barrel-Barrel

CMS Preliminary -1 = 13 TeV, L = 2.2 fbs

 |ηSupercluster | 
0 0.5 1 1.5 2 2.5

 / 
E

E
σ

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08
 (13 TeV)-12.5 fb

CMS
Preliminary

 (13 TeV)-12.5 fb

CMS
Preliminary

 (13 TeV)-12.5 fb

CMS
Preliminary

 < 0.94
9

 precision), R-1Simulation (20 fb

 < 0.94
9

Prompt reconstruction , R

 < 0.94
9

Winter2015-2016 re-reconstruction, R

S/
(S

+B
) W

ei
gh

te
d 

Ev
en

ts
 / 

G
eV

0

2000

4000

6000

8000

10000

12000

14000

Data
S+B fit
B component

σ1 ±
σ2 ±

S/(S+B) weighted
All categories=1.16µ=125.4 GeV, Hm

--

Preliminary CMS TeV)  (13-1 35.9 fb
γγ→H

 (GeV)γγm
100 110 120 130 140 150 160 170 180

200−

0

200
400

600 B component subtracted

Performance of the CMS electromagnetic calorimeter in Run II 
and  its role in the measurement of the Higgs boson properties

 (GeV)Hm
123 124 125 126 127

SM
σ/

σ

0.0

0.5

1.0

1.5

2.0

Combined
 taggedγγ →H 

 ZZ tagged→H 

CMS
 (7 TeV)-1 (8 TeV) +  5.1 fb-119.7 fb

 ZZ→ + H γγ → H 

Measurement of H properties crucially 
depends on ECAL energy and position 
resolution

Pulse shape fitted with in-
time pulse + up to 9 out-

of-time pulses (multifit) 

Time dependent amplitudes 
corrected for crystal 

transparency loss monitored 
with laser (partial recovery 

while not irradiated)

Global scale obtained from 
constraints on Z peak

Overall performance of 
calibration algorithms

Position 
resolution 
depending on 
energy 
measurement 
performance

Electron Superclusters built out of clusters 
collected along φ strips.  Response of channels 

equalised using intercalibration constants 
derived from φ-symmetry and π0 decays 

G
io

va
nn

i O
rg

an
tin

i o
n 

be
ha

lf 
of

 th
e 

C
M

S 
C

ol
la

bo
ra

tio
n )2 invariant mass (GeV/cγγ

0.08 0.1 0.12 0.14 0.16 0.18 0.2

2
 p

ai
rs

 / 
0.

00
4 

G
eV

/c
γγ

0

200

400

600

800

1000

1200
data

Signal + background

background only

ECAL Barrel Crystal

 (13 TeV)-12.5 fbCMSPreliminary 2017

 0

 0.2

 0.4

 0.6

 0.8

 1

CMS Preliminary

Re
la

tiv
e 

re
sp

on
se

to
 la

se
r l

ig
ht

|η| < 1.4
1.5 < |η| < 1.8
1.8 < |η| < 2.1

2.1 < |η| < 2.4
2.4 < |η| < 2.7
2.7 < |η| 

7 TeV 8 TeV 13 TeV

 0
 4
 8

 12

04
/11

07
/11

10
/11

01
/12

04
/12

07
/12

10
/12

01
/13

05
/15

08
/15

11
/15

02
/16

05
/16

08
/16

11
/16

02
/17

05
/17

LH
C 

lu
m

in
os

ity
(1

033
 c

m
-2

 s
-1

)

date (month/year)


