
CA4

re found with the
e 0.5)

 jets if∆r 0.2<
Jet resolutions with OR

Using QCD 2-jet events at low luminosity

Generator particle jets and calorimeter jets a
standard ORCA iterative cone algorithm(con

Calorimeter jets are matched to particle level



| 0.4<

ηrec-ηgen

RMS=0.039

-0.05 0 0.05 0.1 0.15 0.2
Spatial resolution
70 GeV <Etgen< 110 GeV, |ηgen

RMS=0.040

φrec-φgen

0

50

100

150

200

250

-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2 0

25

50

75

100

125

150

175

200

225

-0.2 -0.15 -0.1



MSIM120 weights

al
150
200
--------- P

outer
+ 



)

Reconstructed jet 4-momentum (in Barrel):

Now   corresponds to the C

Prec wePecal wh0
118
72
--------- P

hcal0 
 
 
 

wh Phc
+ +=

we wh0, wh, 1=

Etrec w( ) Erec w( ) θrec w(sin=



ation

 is calibrated for
eights used in the
ization proce-

p1 p2 Etgen⋅+

Etrec w( ) p1 w( )–

p2 w( )
--------------------------------------------
Jet energy scale calibr

Energy scale
each set of w
further minim
dure.

  50.77    /    38
P1  -4.696   1.268
P2  0.8331  0.1454E-01

Etgen

<E
t r

e
c>

40

50

60

70

80

90

100

70 75 80 85 90 95 100 105 110

Etrec〈 〉 =

Etcorr w( ) =



 on the ratios of

e the jet energy

Etgen)

gen〉
------------------,
As a result of calibration  depends only

the initial weights

Keep  andvary  to minimiz

resolution:

calculated over 20% range of .

Etcorr

wh 1= weandwh0

RESOLUTION w( )
RMS Etcorr ⁄(

Etcorr Et⁄〈
------------------------------------=

Etgen



et of weights

alculated

cale is calibrated

on is calculated

trec
〉 Etgen=

tcorr Etgen⁄ )

orr Etgen⁄ 〉
-----------------------------------
For each s

1. is c

2. Energy s

3. Resoluti

we
w
h0

en
er

gy
 r

es
ol

ut
io

n

1 1.11.21.31.41.51.61.7

0.6
0.8

1
1.2

1.4
1.6

0.138
0.14

0.142
0.144
0.146
0.148
0.15

Etrec

Etcorr E
〈

RMS E(

Etc〈
-------------------



gy distributions
0.4<

           1818
  67.69
  11.18

Etrec

80 100 120 140 160 180 200
Generator level and reconstructed jet ener

CMSIM120 WEIGHTS

81 GeV <Etgen< 99 GeV, |ηgen|

Entries
Mean
RMS

           1818
  89.53
  5.270

Etgen

0

20

40

60

80

100

120

140

0 20 40 60 80 100 120 140 160 180 200

Entries
Mean
RMS

0

20

40

60

80

100

0 20 40 60



gy distributions

 calibration

0.4<

           1818
  89.43
  13.94

Etcorr

80 100 120 140 160 180 200
Generator level and reconstructed jet ener

CMSIM120 WEIGHTS + energy scale

81 GeV <Etgen< 99 GeV, |ηgen|

Entries
Mean
RMS

           1818
  89.53
  5.270

Etgen

0

20

40

60

80

100

120

140

0 20 40 60 80 100 120 140 160 180 200

Entries
Mean
RMS

0

10

20

30

40

50

60

70

80

0 20 40 60



n
0.4<

           1818
 0.7797
 0.1200

Etrec/Etgen

0.8 1 1.2 1.4 1.6 1.8 2

cale calibration
Jet energy resolutio

CMSIM120 WEIGHTS

81 GeV <Etgen< 99 GeV, |ηgen|

Entries
Mean
RMS

           1818
 0.9992
 0.1439

Etcorr/Etgen

0

10

20

30

40

50

60

70

80

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Entries
Mean
RMS

0

10

20

30

40

50

60

70

80

0 0.2 0.4 0.6

calibrated energy scale no energy s



n
0.4<

           1818
 0.9180
 0.1328

Etrec/Etgen

0.8 1 1.2 1.4 1.6 1.8 2

cale calibration
Jet energy resolutio

OPTIMUM WEIGHTS

81 GeV <Etgen< 99 GeV, |ηgen|

Entries
Mean
RMS

           1818
 0.9989
 0.1380

Etcorr/Etgen

0

10

20

30

40

50

60

70

80

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Entries
Mean
RMS

0

10

20

30

40

50

60

70

80

0 0.2 0.4 0.6

calibrated energy scale no energy s



ts in ORCA4 with
eights
n) RMS(ETrec/ETgen)

------------------------
<ETrec/ETgen>

0.154+-0.003

0.145+-0.003

0.152+-0.003

0.143+-0.003
Table 1: Energy resolution for Et=90 GeV je
the CMSIM120 and optimized w

Eta
ETcorr
---------
ETrec

RMS(ETcorr/ETge
------------------------
<ETcorr/ETgen>

0.0-0.4 1.0
cms120

1.0
cms120

1.28 0.144+-0.004

1.3+-0.1
optimum

1.1+-0.2
optimum

1.09+-
0.05

0.138+-0.004

0.4-0.8 1.0
cms120

1.0
cms120

1.29 0.142+-0.004

1.3+-0.1
optimum

1.1+-0.2
optimum

1.10+-
0.05

0.135+-0.004

we wh0



M results

rably lower in
(CMSIM120) and
eights are

rse than the reso-

agree within sta-
Comparison with Irina’s CMSI

• Average reconstructed jet energy is conside
ORCA: 78% vs 93% with the same weights
the same cone 0.5. Thus larger additional w
obtained in ORCA.

• Jet energy resolution with ORCA is 20% wo
lution obtained by Irina.

• The optimum weight ratios for 90 GeV jets 
tistic errors.


