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Abstract 
The transverse momentum spectra of D0 mesons from b hadron decays are measured in pp and PbPb collisions at a nucleon-nucleon center of mass energy of 5.02 
TeV with the CMS detector at the LHC. The measurement is performed in the D0 pT range of 2–100 GeV/c and in the rapidity range of |y| <1. The D0 mesons from b 
hadron decays are distinguished from prompt D0 mesons by their decay topologies. In PbPb collisions, the B → D0 yield are found to be suppressed in most of the 
measured pT range compared to pp collisions. The suppression is weaker than that for prompt D0 mesons and charged hadrons for pT around 10 GeV/c. While 
theoretical calculations incorporating partonic energy loss in the quark gluon plasma can successfully describe the measured B → D0 suppressions at higher pT, the 
data show an indication of larger suppression than the predictions by various models in the transverse momentum range of 2–5 GeV/c.  
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Motivation 
Heavy quarks are primarily produced at the early stages of the collisions. They 

experience the full evolution of the medium. So they are good probes of the medium. 

D0 signal extraction and prompt / nonprompt D0 separation 
2015 pp run at 5.02 TeV 

•  minimum bias events with 2.67 B collisions 

•  27.4 pb-1 for high pT D0 triggers 

D0→Kπ, BR = 3.88±0.05%, cτ(D0) = 122.9 µm 

Results 

D0 candidates reconstructed from oppositely charged tracks with topological selections: 

•  3D flight distance significance (d0/σ(d0)) 

•  Pointing angle α 

•  Secondary vertex probability 

•  Daughter track distance of closest approach (DCA) to primary vertex 

significance 

For PbPb pT < 20 GeV/c, invariant mass fit is performed in pT and D0 DCA bins (a) 

For pp and PbPb pT > 20 GeV/c, sideband subtraction is done (b) 

•  PHSD: microscopic off-shell transport model based on a Boltzmann 

approach that includes collisional energy loss only.  

 T. Song et al., Phys. Rev. C 92 (2015) 014910 

Heavy quarks lose energy in QGP medium 

via gluon radiation and collisional 

interactions with the medium constituents. 

2015 PbPb run at 5.02 TeV 

•  294 M minimum bias events 

•  530 µb-1 for high pT D0 triggers 

MC prompt and nonprompt D0 DCA templates are used to fit the 

data D0 signal DCA distribution, in order to obtain nonprompt D0 

yield (c, d). 

•  B decay leads to finite nonprompt 

D0 DCA to primary vertex. 

•  Prompt D0 DCA is purely from 

resolution effect. 

•  CUJET3, EPOS2+MC@sHQ: perturbative QCD-based model that includes both 

collisional and radiative energy loss.  

 Xu, Liao, Gyulassy JHEP 1602 (2016) 169, P. B. Gossiaux et al., Nucl. Phys. A931 (2014) 581–585 

•  TAMU: non-perturbative transport model with thermodynamic T-matrix approach.  

     He, Fries, Rapp PLB 735 (2014) 445 

•  close to the upper bond of 

the FONLL in pp 

 

•  RAA <1 in most of the 

measured pT range 

•  consistent with non-prompt 

J/ψ and reconstructed B± 

meson measurements, 

extending to larger pT 

coverage 

•  B→D0 RAA higher than 

prompt D0 and charged 

hadrons for pT ~ 10 GeV/c. 

•  consistent with several 

models at higher pT 

•  hint of stronger suppression 

than all available models at 

low pT 


