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My PhD project
● Measure total beauty cross sections  at different center of mass energies 0.9, 

2.76, 5, 7, 8, and 13 TeV, without theory extrapolation for the first time in  → 

● Measure cross sections in full phase space of D mesons from b hadron 

decays in small bins in p
T
 and |Y| and integrate 

● Decays:           

My PhD project

● Challenge: Separation of D mesons (prompt and from b hadrons decays) near the production threshold

and
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Charm-Beauty Separation

charm

● Trained with MC (prompt and non-prompt D0) how to 

distinguish statistical between charm and beauty 

(talk can be found here)

● Distance of Closest Approach (DCA) distribution
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Method as in HIN16-016 is used for 
the charm-beauty separation

Shapes are different and can be used to fit

Charm-Beauty Separation

beauty
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Information about used data and MC for 2015 5 TeVInformation about used data and MC for 2015 5 TeV

MC

data
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● Track p
T
 cut:     none for slow pion  

● D0 mass cut: 

● We define our cuts in two p
T
 regions differently: 

● in the higher p
T
 region

● in the lower p
T
 region 

● With and

Used cuts for selection of

right charge

with a real D0

wrong charge
the  
    

system

Used cuts for selection of

comb bg
use both to extract a very 

clear signal



Page 6

Signal extraction on 5 TeV 2015 dataSignal extraction on 5 TeV 2015 data

SF = 1.098 SF = 1.043 

● We measure                                and need to subtract the background in the signal region 

next

slide
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Fitting to data Fitting to data

● Used the Higgs combine tool for 

fitting the MC templates to the data

–

–

● Partial total cross section in phase space:

only statistical uncertainties 
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Double differential efficiency table for (non)prompt D*Double differential efficiency table for (non)prompt D*

● Focus on phase space region |Y| < 0.5
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Charm-Beauty Separation exampleCharm-Beauty Separation example
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Charm-Beauty Separation exampleCharm-Beauty Separation example
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First measurement of D* 

from charm and beauty in 

this phase space in CMS  

● Agreement with predictions 

● Remainder of phase space 

& comparison to other 

measurements in progress

Differential cross section for (non) prompt D*Differential cross section for (non) prompt D*

5 TeV 

only statistical uncertainties 
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Summary

● Measured D mesons 

● Separation of D mesons (prompt and from b hadrons decays) near the production 

threshold

● First measurement of D* cross sections from charm and beauty at 5TeV in CMS

● More detailed information in other presentations 

Summary 
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Backup
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● Trained with a MC ( prompt and non-prompt D0 ) how to distinguish statistical between charm and 
beauty and created Distance of Closest Approach (DCA) distribution (HIN16-016) , Used: 

– MC15_PrmtD0pT0: /PrmtD0_pThat-0_pT-0_pp_5p02-Pythia8/HINppWinter16DR-
75X_mcRun2_asymptotic_ppAt5TeV_v3-v1/AODSIM, 1347186 events

– MC15_NonPrD0pT0: /NonPrD0_pThat-0_pT-0_pp_5p02-Pythia8/HINppWinter16DR-
75X_mcRun2_asymptotic_ppAt5TeV_v3-v1/AODSIM, 1942712 events 

– MC15_D0Kpi: /D0Kpi_pT0toInf_TuneCUEP8M1_5TeV_pythia8-evtgen/HINppWinter16DR-
75X_mcRun2_asymptotic_ppAt5TeV_v3-v3/AODSIM, "pdmv_evts_in_DAS": 12077624

BackupBackup

|Status of charm and beauty cross sections at 5 TeV | Josry Metwally, 08.10.20



Page 15

Fixed Order Next to Leading Log 
● We used FONLL for the prediction of heavy quark production and chose D* as hadronic final state 

●  We used the following set of parameters for charm production

– the fragmentation factor for charm f
c 
= 0.236 

– the PDF set CTEQ6.6 (PDF uncertainty summed in quadrature to mass und scale uncertainty) 

– central value for mass m
c 
= 1.5 GeV (mass uncertainty m

c 
= 1.3, 1.7 GeV summed in quadrature to 

scales uncertainties)

– central value  μ
R 

=  μ
F 
=  μ

0 
= sqrt(m2 + p

T
2) 

– scale uncertainties: μ
0
/2 < μ

R    
and  μ

F
 < 2μ

0
 with  1/2 < μ

R
/μ

F
 < 2

● We variate the mass, PDF, renormalisation and factorization scale 

and got and uncertainty band by the lower and upper values of 

this variation 
Illustration of the seven combinations 
of the variation of the renormalisation 
scale      and factorization scale   

Fixed Order Next to Leading Log 
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Cross section calculation in higher pt binCross section calculation in higher pt bin
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Charm-Beauty Separation exampleCharm-Beauty Separation example
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Charm-Beauty Separation exampleCharm-Beauty Separation example
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Migration plotMigration plot

|Status of charm and beauty cross sections at 5 TeV | Josry Metwally, 08.10.20



Page 29

Migration plotMigration plot
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Migration plotMigration plot
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