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Outline

1. Dead-cone in data

2. Dead-cone in MC & bias from MC correction
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10 < Eradiator < 15
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15 < Eradiator < 20
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20 < Eradiator < 30
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30 < Eradiator < 50
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Eradiator compared
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Eradiator compared
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Summary

● differences due to jet pT
● (too large) variations due to changes of model score threshold
● kT cut works as expected 

(i.e. improves quality / significance, reduces statistics)
● no systematic change with Erad , besides cut-off θ
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Corrections from PYTHIA makes data look more like PYTHIA? 

Consider random classifier, which predicts random score for each jet
Raw ratio bRAW / inclusive will be completely flat in data.
MC correction (bMC-true / bMC-tagged) will be equal to bMC-true / inclusive

Final ratio = bRAW * (bMC-true / bMC-tagged) / inclusive = 
                   = (bMC-true / inclusive) * bRAW  / inclusive = 
                   = bMC-true / inclusive

In my case contamination is ~ 30-70%
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PYTHIA: same Erad, different jet pT
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PYTHIA: same Erad, different jet pT
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Backup
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10 < pT < 100

17



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    

10 < Eradiator < 15

18



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    

10 < Eradiator < 15

19

FPR
x 3 
x 0.3

ideally no difference



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    

10 < Eradiator < 15

20

FPR
x 3 
x 0.3

pT

ideally no difference

ideally no difference?



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    

10 < Eradiator < 15

21

FPR
x 3 
x 0.3

kT
x 0.5
x 2
x 4

pT

ideally no difference

ideally no difference?



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    

15 < Eradiator < 20

22

FPR
x 3 
x 0.3

kT
x 0.5
x 2
x 4

pT



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    

20 < Eradiator < 30

23

FPR
x 3 
x 0.3

kT
x 0.5
x 2
x 4

pT



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    

30 < Eradiator < 50

24

FPR
x 3 
x 0.3

kT
x 0.5
x 2
x 4

pT



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    25



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    26



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    27



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    28



Sebastian Bysiak (IFJ PAN)                                                            HFJ analysis    29



Sebastian Bysiak (IFJ PAN)                                       HFJ analysis    

OLD
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Kinematic variables

● jet pT
● splittings:

Erad – emitting particle 
θ – emission angle
kT – momentum of the emission transverse to emitter direction
z – fraction of emitter momentum carried by emission      

kT = Erad * z * θ 
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kT vs Erad    and  z
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Erad vs pT
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history of 
a single jet
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kT vs θ  – “Lund Plane”

34



Sebastian Bysiak (IFJ PAN)                                       HFJ analysis    

kT vs θ  – “Lund Plane”
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non-perturbative area
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θ vs Erad
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ln(kt) = 0
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● Smaller Erad does not 
implies stronger effect

● 1< ln(1/θ) < 3
 is not optimal

● kT cuts:
(  ½ ,     1,     2 ) *  ΛQCD  (=200 MeV) 
which corresponds to ln(kT /GeV) =             
(-2.3, -1.6, -0.9)    D0-tagged jets
or
ln(kT /GeV) = (-2 , 0)
⅔ , 5 *  ΛQCD  dead-cone w/ declustring
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https://arxiv.org/pdf/2004.05968.pdf
https://arxiv.org/pdf/1812.00102.pdf
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Detector efficiency correction

How to select particles findable in the final state from TreeK in the Kinematics.root?

yields too much (~50-100 particles per event in pp)
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