
We look at the histograms between phi[-π,π], 
then jet structure becomes more visible. 
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Toward

Example Example



Jets, |η|<1,  AntiKT-0.5, (lead) jetpT > 2 GeV
Charged Particles, |η|<1, pT > 500MeV

“Leading Jet”

“Dijet” Back-to-Back
ΔΦ(1,2) > 150˚
pT (jet#2) / pT (jet#1) > 0.8 almost equal transverse energy.

“Three Jets” (well balanced)
105˚ < ΔΦ(1,2) < 135˚
105˚ < ΔΦ(2,3) < 135˚
105˚ < ΔΦ(1,3) < 135˚ 120˚

3 jets



“Toward”
-60˚ < ΔΦ < 60˚

“Transverse”
-120˚ < ΔΦ < -60˚ && 60˚ < ΔΦ < 120˚

“Away”
-180˚ < ΔΦ < -120˚ && 120˚ < ΔΦ < 180˚

Dijet Events phi regions;



jetpT.GT.2GeV (second scenario)

Greater Than

jet#1

jet#2

Dijet  (default)

jet#1_pT > 2GeV

jet#1

jet#2Greater Than

jet#1_pT > 2GeV
jet#2_pT > 2GeV



3 observables;

number of charged particles: 
N_ch vs ΔΦ           (relative to the Φ of the leading jet)

scalar pT sum of charged particles: 
pT_sum vs ΔΦ      (relative to the Φ of the leading jet)

number of charged particles: 
N_ch vs ΔΦ          (relative to the Φ of the pTmaxT)

pTmaxT : maximum pT charged particle in the 
“transverse” region. 
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Transverse Transverse
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Dijet phi 
regions

Three jets 
phi regions



“Toward”
-45˚ < ΔΦ < 45˚

“Transverse”
-180˚ < ΔΦ < -150˚ &&
-90˚ < ΔΦ < -45˚ && 
45˚ < ΔΦ < 90˚ &&
150˚ < ΔΦ < 180˚

“Away”
-150˚ < ΔΦ < -90˚ && 90˚ < ΔΦ < 150˚

ThreeJets Events phi regions;













Herwig++







Pythia 6 

P0
DW

D6T (CMS official tune)
ProQ20





Single Diffractive

Double Diffractive 1

Double Diffractive 2

How to distinguish Double Diffractive 2 and 
Single Diffractive ? 



MinusEdge PlusEdge

η=0



MinusEdge PlusEdge

η=0

PlusGapSize
MinusGapSize

hist-fill( PlusGapSize>MinusGapSize ? PlusGapSize : -MinusGapSize )

etamax

etamin

hist-fill( PlusGapSize>MinusGapSize ?  etamax )




