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1Instituto de Ciencias Nucleares, UNAM, México
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Acoplanarity: the transverse
momentum of one jet does
not lie in the plane
determined by the transverse
momentum of the second jet
and the beam axes
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Momentum imbalance: Partons pT are not equal

pmax - pproj = |pTt| − |pTaProj(pTt)| =
√
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Monte Carlo Generation

PYTHIA 6.2
Proton - Proton
Centre mass energy: 14 TeV
Process types: kPyJets pThard = 50 GeV/c
kT = 0, 5, 7.5, 10, 15 GeV/c
Initial/final state radiation

Cone Jet Finder
Algorithm

R<0.7
|η|<0.9

No pcut

T

ET >0 GeV

Real dijets
All particles:
2.8 rad < ∆φ < 3.4 rad
∆ET/ETmax < 0.3
Charged particles:
2.8 rad < ∆φ < 3.4 rad
∆ET/ETmax < 0.8
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Transverse momentum imbalance
Entries  16398

Mean    6.622

RMS     12.35

 (GeV/c)
proj

 - pmaxp
0 5 10 15 20 25 30 35 40 45 500

0.05

0.1

0.15

0.2

0.25

0.3

0.35
Entries  16398

Mean    6.622

RMS     12.35

Entries  14446

Mean    2.246

RMS     2.326

Entries  14446

Mean    2.246

RMS     2.326

Entries  14082

Mean    12.24
RMS     8.933

Entries  14082

Mean    12.24
RMS     8.933

Entries  12918

Mean    11.07

RMS     7.879

Entries  12918

Mean    11.07

RMS     7.879

All dijets no cuts 

All dijets 
<0.3T,max/E

T
E∆<3.4, φ∆2.8<

efficiency = 90.72%

Charged dijets no cuts

Charged dijets
<0.8T,max/E

T
E∆<3.4, φ∆2.8<

efficiency = 74.14%

Entries  16398

Mean   -0.03007

RMS     3.263

 (GeV/c)
out

p
-15 -10 -5 0 5 10 150

0.05

0.1

0.15

0.2

0.25

0.3

0.35
Entries  16398

Mean   -0.03007

RMS     3.263

Entries  14446

Mean   0.007606

RMS     1.768

Entries  14446

Mean   0.007606

RMS     1.768

Entries  14082

Mean   -0.02159

RMS      2.93

Entries  14082

Mean   -0.02159

RMS      2.93

Entries  12918

Mean   -0.0208

RMS     1.136

Entries  12918

Mean   -0.0208

RMS     1.136

 = 14 TeVNNsp - p 
 = 50 GeV/cT, hardP

Dijets R=0.7

 > 0 GeVTE
 > 0 GeV/c

T
p

 = 0 GeV/ctk

radiation (0,0)
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 = 14 TeVNNsp - p 
 = 50 GeV/cT, hardP

Dijets R=0.7

 > 0 GeVTE
 > 0 GeV/c

T
p

 = 5 GeV/ctk

radiation (1,1)

Transverse momentum
imbalance due to charged
dijets reconstruction
pmax - pproj bigger than
pout

kT and radiation effects
reduce efficiency
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Dijets kT = 0, 5, 7.5, 10, 15 GeV/c whitout initial and final radiation
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Dijets kT = 0, 5, 7.5, 10, 15 GeV/c with initial radiation and without final radiation
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Dijets kT = 0, 5, 7.5, 10, 15 GeV/c with final radiation and without initial radiation
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Dijets kT = 0, 5, 7.5, 10, 15 GeV/c with initial and final radiation
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Dijets kT = 0, 5, 7.5, 10, 15 GeV/c with initial and final radiation R=0.2
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