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Initial hard scatter Shower evolution Hadronisation
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Factorising a pp collision
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A wealth of partonic interactions to explore QCD
How can we access this region from final state hadrons?
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Shower evolution



model the underlying QCD process

as a succession of  1        2 splittings 
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4The parton shower



model the underlying QCD process

as a succession of  1        2 splittings 
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5The parton shower

decrease the evolution scale with 
some probability by inducing a splitting

Select an evolution scale to 
track the shower (e.g virtuality)

Check scale

split again

terminate 
shower



Splitting functions

Determining the splitting probabilities is a key 
ingredient of constructing the shower

Altarelli-Parisi splitting functions
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G. Altarelli, G. Parisi, Nucl. Physics. B126 (1997) 298 
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7Flavour dependence in QCD

The pattern of the QCD 
parton shower exhibits a 

flavour dependence 

Gluon-initiated shower

Broader shower profile
Higher number of emissions

Pg!gg = 2CA
(1� z(1� z))2

z(1� z)
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Pq!qg = CF
1 + (1� z)2

z
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Casimir colour factors

Quark-initiated shower

narrower shower profile
Fewer emissions in the shower

CA

CF
=

9
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8Flavour dependence in QCD

Measurements constraining the different shower properties of quarks and gluons is an active area of interest 
Separation of quark and gluon initiated showers is experimentally challenging

CMS Collaboration, JHEP 10 (2017) 131CMS Collaboration, JHEP 01 (2022) 188

Measurements of the shower profile 
of quark and gluon enriched showers
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9The dead-cone effect

The pattern of the QCD 
parton shower exhibits a 

flavour dependence 

Heavy-quark-initiated shower

Suppression of small angle emissions
Harder fragmentation

Light-quark-initiated shower

No small angle emission limit
Softer fragmentation

Angular region with size mQ/EQ within which 
emissions are suppressed

Pq!qg = CF
1 + (1� z)2

z
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PQ!Qg = CF [
1

z
� 1 +

z

2
� z(1� z)m2

k2? + z2m2
]
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Y. L. Dokshitzer, J. Phys. G17 (1991) 1602



10Consequences of the dead-cone effect

Belle Collaboration, Phys. Rev. Lett. 111, 062002 Belle Collaboration, Phys. Rev. D 73, 032002

Fragmentation into light hadrons Fragmentation of heavy-flavour quarks

Hardening of the fragmentation 
for heavy-quarks

Leading-particle effect

Mass effects arising from the presence of a dead cone have significant consequences in QCD
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Capturing the parton shower 
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The scattered parton quickly fragments
Bound hadronic states reach the detector

How can we experimentally reconstruct 
the final state of the initial hard scatter?



Capturing the parton shower 
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Bound hadronic states reconstructed as tracks
Bound hadronic states reconstructed as tracks

How can we experimentally reconstruct 
the final state of the initial hard scatter?



scattered parton
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Jet algorithms identify and cluster hadrons 
originating from a single scattered parton

How can we experimentally reconstruct 
the final state of the initial hard scatter?

Capturing the parton shower 



Indirect measurements of the dead cone 

Difference in average multiplicity between 
events containing a b-quark jet and and those 

with a light-quark jet

DELPHI Collaboration, Phys.Lett.B479:118-128,2000

pT density around the initial scattered 
b-quark direction compared to the 

density around light quarks and gluons
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ATLAS Collaboration, Eur. Phys. J. C (2013) 73:2676
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What is missing for a direct observation of the dead cone?

Indirect measurements of the dead cone 

ATLAS Collaboration, Eur. Phys. J. C (2013) 73:2676
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What is missing for a direct observation of the dead cone?

The dead-cone angle appears at the partonic 
emission level  - need to reconstruct the 

dynamically evolving direction of the heavy quark

Indirect measurements of the dead cone 

jet axis

Direction of emitting quark

ATLAS Collaboration, Eur. Phys. J. C (2013) 73:2676
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What is missing for a direct observation of the dead cone?

The dead-cone angle appears at the partonic 
emission level  - need to reconstruct the 

dynamically evolving direction of the heavy quark

Uncorrelated sources such as the decay products 
of the heavy-flavour hadron can populate the 

dead-cone region

Indirect measurements of the dead cone 

decay products of 
heavy-flavour hadron

ATLAS Collaboration, Eur. Phys. J. C (2013) 73:2676



Dynamically reconstructing the parton shower
How can we access the intermediate partonic structure of the shower?

Final state hadrons
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Take advantage of the implicit angular 
ordering of QCD to recluster the jet

Cambridge/Aachen algorithm is used

How can we access the partonic structure 
of the shower?

Y. L. Dokshitzer et al. JHEP 08(1997)001



Nima Zardoshti - LIP Seminar

19

Start by clustering the closest constituents 
in angle : the last emissions in the jet

How can we access the partonic structure 
of the shower?

Dynamically reconstructing the parton shower
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Start by clustering the closest constituents 
in angle : the last emissions in the jet

Replace emission prongs with the sum of 
their four-momenta : reconstruct emitter

How can we access the partonic structure 
of the shower?

Dynamically reconstructing the parton shower
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How can we access the partonic structure 
of the shower?

The procedure is iteratively repeated with 
the next closest constituents

Dynamically reconstructing the parton shower
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How can we access the partonic structure 
of the shower?

The procedure is iteratively repeated with 
the next closest constituents

Dynamically reconstructing the parton shower
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How can we access the partonic structure 
of the shower?

The procedure is iteratively repeated with 
the next closest constituents

Dynamically reconstructing the parton shower



Nima Zardoshti - LIP Seminar

24

How can we access the partonic structure 
of the shower?

The procedure is iteratively repeated with 
the next closest constituents

Dynamically reconstructing the parton shower
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How can we access the partonic structure 
of the shower?

The procedure is iteratively repeated with 
the next closest constituents

Dynamically reconstructing the parton shower



first splitting
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How can we access the partonic structure 
of the shower?

Once the jet has been reclustered the 
sequence of emissions are available by 
unwinding the reclustering history and 

following a branch

Dynamically reconstructing the parton shower



second splitting
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How can we access the partonic structure 
of the shower?

Once the jet has been reclustered the 
sequence of emissions are available by 
unwinding the reclustering history and 

following a branch

Dynamically reconstructing the parton shower



third splitting
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How can we access the partonic structure 
of the shower?

Once the jet has been reclustered the 
sequence of emissions are available by 
unwinding the reclustering history and 

following a branch

Dynamically reconstructing the parton shower



fourth splitting

Nima Zardoshti - LIP Seminar

29

How can we access the partonic structure 
of the shower?

Once the jet has been reclustered the 
sequence of emissions are available by 
unwinding the reclustering history and 

following a branch

The splitting flavour is not conserved 
along the branch

Dynamically reconstructing the parton shower



Using heavy-flavour jets to isolate c->cg splittings 
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decay daughter
Charm 
hadron

decay daughter

The charm jet is identified by the presence 
of a charm hadron amongst its 

constituents

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)



Using heavy-flavour jets to isolate c->cg splittings 
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The charm hadron is fully reconstructed 
through its decay tracks 

Charm 
hadron

decay daughter

decay daughter

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)



Using heavy-flavour jets to isolate c->cg splittings 
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Charm 
hadron

The charm hadron is fully reconstructed 
through its decay tracks 

The four-momentum of the charm hadron 
enters the reclustering procedure

decay daughter

decay daughter

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)



Using heavy-flavour jets to isolate c->cg splittings 
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c     cg
Charm 
hadron

As the charm flavour is conserved 
throughout the shower following the 

branch with the charm hadron is 
equivalent to following the charm quark 

The kinematics of each c->cg splitting are 
dynamically updated 

The charm quark flavour is conserved 
throughout the shower

Following the branch with the charm hadron 
is equivalent to following the charm quark 

charmcharm

gluo
n

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)



Using heavy-flavour jets to isolate c->cg splittings 
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c     cg

c     cg
Charm 
hadron

As the charm flavour is conserved 
throughout the shower following the 

branch with the charm hadron is 
equivalent to following the charm quark 

The kinematics of each c->cg splitting are 
dynamically updated 

The charm quark flavour is conserved 
throughout the shower

Following the branch with the charm hadron 
is equivalent to following the charm quark 

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)



Using heavy-flavour jets to isolate c->cg splittings 
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c     cg

c     cg

c     cg
Charm 
hadron

As the charm flavour is conserved 
throughout the shower following the 

branch with the charm hadron is 
equivalent to following the charm quark 

The kinematics of each c->cg splitting are 
dynamically updated 

The charm quark flavour is conserved 
throughout the shower

Following the branch with the charm hadron 
is equivalent to following the charm quark 

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)



Using heavy-flavour jets to isolate c->cg splittings 
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c     cg

c     cg

c     cg c     cg
Charm 
hadron

As the charm flavour is conserved 
throughout the shower following the 

branch with the charm hadron is 
equivalent to following the charm quark 

The kinematics of each c->cg splitting are 
dynamically updated 

The charm quark flavour is conserved 
throughout the shower

Following the branch with the charm hadron 
is equivalent to following the charm quark 

L. Cunqueiro, M. Ploskon, Phys. Rev. D 99, 074027 (2019)



Reconstructed splitting kinematics
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c     cg

c     cg

c     cg c     cg
Charm 
hadron

As the charm flavour is conserved 
throughout the shower following the 

branch with the charm hadron is 
equivalent to following the charm quark 

Following the branch with the charm hadron 
is equivalent to following the charm quark 

,

emission angle

energy of the 
emitting charm

fraction of momentum 
carried by the emitted gluon

transverse scale 
of the splitting



Reconstructed splitting kinematics
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As the charm flavour is conserved 
throughout the shower following the 

branch with the charm hadron is 
equivalent to following the charm quark 

Following the branch with the charm hadron 
is equivalent to following the charm quark 

,

emission angle

energy of the 
emitting charm

fraction of momentum 
carried by the emitted gluon

transverse scale 
of the splitting

The splitting phase spaced can be mapped through 2D distributions called Lund planes

QCD phenomena such as the dead-cone effect and the running of the strong coupling 
manifest in the Lund plane emission densities

F. A. Dreyer et al. JHEP 12 (2018) 064 



The ALICE detector

|⌘| < 0.9
<latexit sha1_base64="7CQy4yN9aD1/KNcog+TqYSF7Pl8=">AAAB83icbZDLSsNAFIZPvNZ6q7p0M1gEVyUR8QIuCm5cVrAXaEKZTE/aoZNJmJkIpe1ruHGhiFtfxp1v47TNQlt/GPj4zzmcM3+YCq6N6347K6tr6xubha3i9s7u3n7p4LChk0wxrLNEJKoVUo2CS6wbbgS2UoU0DgU2w8HdtN58QqV5Ih/NMMUgpj3JI86osZY/9tHQMbklbuWmUyq7FXcmsgxeDmXIVeuUvvxuwrIYpWGCat323NQEI6oMZwInRT/TmFI2oD1sW5Q0Rh2MZjdPyKl1uiRKlH3SkJn7e2JEY62HcWg7Y2r6erE2Nf+rtTMTXQcjLtPMoGTzRVEmiEnINADS5QqZEUMLlClubyWsTxVlxsZUtCF4i19ehsZ5xbP8cFGuXuZxFOAYTuAMPLiCKtxDDerAIIVneIU3J3NenHfnY9664uQzR/BHzucPW4yQhw==</latexit><latexit sha1_base64="Rq23RlGdveWp2ot3K3br9fKh2zs=">AAACGHicjVC7SgNBFJ2NrxhfUUubwSBYhV0RH2ARsLFUMA/ILmF2cjcZMvtg5q4QNvkNCxt/xUbENp1/4yTZQhMLDwwczjmXO/f4iRQabfvLKqysrq1vFDdLW9s7u3vl/YOGjlPFoc5jGauWzzRIEUEdBUpoJQpY6Eto+oPbqd98AqVFHD3iMAEvZL1IBIIzNJI7cgHZiN5Qu3rdKVfsqj0DXSZOTiokx//infLE7cY8DSFCLpnWbcdO0MuYQsEljEtuqiFhfMB60DY0YiFoL5sdNqYnRunSIFbmRUhn6s+JjIVaD0PfJEOGfb3oTcW/vHaKwZWXiShJESI+XxSkkmJMpy3RrlDAUQ4NYVwJ81fK+0wxjqbLkjndWTx0mTTOqo7hD+eV2kXeWZEckWNyShxySWrkjtyTOuEkIc/klbxbL9ab9WF9zqMFK585JL9gTb4BONyYAA==</latexit><latexit sha1_base64="Rq23RlGdveWp2ot3K3br9fKh2zs=">AAACGHicjVC7SgNBFJ2NrxhfUUubwSBYhV0RH2ARsLFUMA/ILmF2cjcZMvtg5q4QNvkNCxt/xUbENp1/4yTZQhMLDwwczjmXO/f4iRQabfvLKqysrq1vFDdLW9s7u3vl/YOGjlPFoc5jGauWzzRIEUEdBUpoJQpY6Eto+oPbqd98AqVFHD3iMAEvZL1IBIIzNJI7cgHZiN5Qu3rdKVfsqj0DXSZOTiokx//infLE7cY8DSFCLpnWbcdO0MuYQsEljEtuqiFhfMB60DY0YiFoL5sdNqYnRunSIFbmRUhn6s+JjIVaD0PfJEOGfb3oTcW/vHaKwZWXiShJESI+XxSkkmJMpy3RrlDAUQ4NYVwJ81fK+0wxjqbLkjndWTx0mTTOqo7hD+eV2kXeWZEckWNyShxySWrkjtyTOuEkIc/klbxbL9ab9WF9zqMFK585JL9gTb4BONyYAA==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="yf1L6hXpTKFI4rLep0Z1Dx5TP/c=">AAAB6HicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjQouBDcuK9gHdIaSSe+0oZkHyR2hTPs33LhQxF/kzn9j+lho64HAxzkJ9+aEmZKGXPfb2djc2t7ZLe2V9ysHh0fV40rLpLkW2BSpSnUn5AaVTLBJkhR2Mo08DhW2w9H9LG8/ozYyTZ5onGEQ80EiIyk4Wcuf+Eh8wm6ZW7/pVWtu3Z2LrYO3hBos1ehVv/x+KvIYExKKG9P13IyCgmuSQuG07OcGMy5GfIBdiwmP0QTFfOcpO7dOn0WptichNnd/vyh4bMw4Du3NmNPQrGYz87+sm1N0HRQyyXLCRCwGRblilLJZAawvNQpSYwtcaGl3ZWLINRdkayrbErzVL69D67LuWX50oQSncAYX4MEV3MEDNKAJAjJ4gTd4d3Ln1flY1LXhLHs7gT9yPn8AJP+PNQ==</latexit><latexit sha1_base64="yf1L6hXpTKFI4rLep0Z1Dx5TP/c=">AAAB6HicbZBLSwMxFIXv+Ky1anXrJlgEV2XGjQouBDcuK9gHdIaSSe+0oZkHyR2hTPs33LhQxF/kzn9j+lho64HAxzkJ9+aEmZKGXPfb2djc2t7ZLe2V9ysHh0fV40rLpLkW2BSpSnUn5AaVTLBJkhR2Mo08DhW2w9H9LG8/ozYyTZ5onGEQ80EiIyk4Wcuf+Eh8wm6ZW7/pVWtu3Z2LrYO3hBos1ehVv/x+KvIYExKKG9P13IyCgmuSQuG07OcGMy5GfIBdiwmP0QTFfOcpO7dOn0WptichNnd/vyh4bMw4Du3NmNPQrGYz87+sm1N0HRQyyXLCRCwGRblilLJZAawvNQpSYwtcaGl3ZWLINRdkayrbErzVL69D67LuWX50oQSncAYX4MEV3MEDNKAJAjJ4gTd4d3Ln1flY1LXhLHs7gT9yPn8AJP+PNQ==</latexit><latexit sha1_base64="3FldYQN3yzcQ4FrRH1QUQvhRp1g=">AAAB83icbZC7SgNBFIZn4y3GW9TSZjAIVmHXwgtYBGwsI5gLZJcwOzmbDJmdXWbOCiHJa9hYKGLry9j5Nk6SLTTxh4GP/5zDOfOHqRQGXffbKaytb2xuFbdLO7t7+wflw6OmSTLNocETmeh2yAxIoaCBAiW0Uw0sDiW0wuHdrN56Am1Eoh5xlEIQs74SkeAMreVPfEA2obfUrd50yxW36s5FV8HLoUJy1bvlL7+X8CwGhVwyYzqem2IwZhoFlzAt+ZmBlPEh60PHomIxmGA8v3lKz6zTo1Gi7VNI5+7viTGLjRnFoe2MGQ7Mcm1m/lfrZBhdB2Oh0gxB8cWiKJMUEzoLgPaEBo5yZIFxLeytlA+YZhxtTCUbgrf85VVoXlQ9yw9upXaZx1EkJ+SUnBOPXJEauSd10iCcpOSZvJI3J3NenHfnY9FacPKZY/JHzucPWkyQgw==</latexit><latexit sha1_base64="7CQy4yN9aD1/KNcog+TqYSF7Pl8=">AAAB83icbZDLSsNAFIZPvNZ6q7p0M1gEVyUR8QIuCm5cVrAXaEKZTE/aoZNJmJkIpe1ruHGhiFtfxp1v47TNQlt/GPj4zzmcM3+YCq6N6347K6tr6xubha3i9s7u3n7p4LChk0wxrLNEJKoVUo2CS6wbbgS2UoU0DgU2w8HdtN58QqV5Ih/NMMUgpj3JI86osZY/9tHQMbklbuWmUyq7FXcmsgxeDmXIVeuUvvxuwrIYpWGCat323NQEI6oMZwInRT/TmFI2oD1sW5Q0Rh2MZjdPyKl1uiRKlH3SkJn7e2JEY62HcWg7Y2r6erE2Nf+rtTMTXQcjLtPMoGTzRVEmiEnINADS5QqZEUMLlClubyWsTxVlxsZUtCF4i19ehsZ5xbP8cFGuXuZxFOAYTuAMPLiCKtxDDerAIIVneIU3J3NenHfnY9664uQzR/BHzucPW4yQhw==</latexit><latexit sha1_base64="7CQy4yN9aD1/KNcog+TqYSF7Pl8=">AAAB83icbZDLSsNAFIZPvNZ6q7p0M1gEVyUR8QIuCm5cVrAXaEKZTE/aoZNJmJkIpe1ruHGhiFtfxp1v47TNQlt/GPj4zzmcM3+YCq6N6347K6tr6xubha3i9s7u3n7p4LChk0wxrLNEJKoVUo2CS6wbbgS2UoU0DgU2w8HdtN58QqV5Ih/NMMUgpj3JI86osZY/9tHQMbklbuWmUyq7FXcmsgxeDmXIVeuUvvxuwrIYpWGCat323NQEI6oMZwInRT/TmFI2oD1sW5Q0Rh2MZjdPyKl1uiRKlH3SkJn7e2JEY62HcWg7Y2r6erE2Nf+rtTMTXQcjLtPMoGTzRVEmiEnINADS5QqZEUMLlClubyWsTxVlxsZUtCF4i19ehsZ5xbP8cFGuXuZxFOAYTuAMPLiCKtxDDerAIIVneIU3J3NenHfnY9664uQzR/BHzucPW4yQhw==</latexit><latexit sha1_base64="7CQy4yN9aD1/KNcog+TqYSF7Pl8=">AAAB83icbZDLSsNAFIZPvNZ6q7p0M1gEVyUR8QIuCm5cVrAXaEKZTE/aoZNJmJkIpe1ruHGhiFtfxp1v47TNQlt/GPj4zzmcM3+YCq6N6347K6tr6xubha3i9s7u3n7p4LChk0wxrLNEJKoVUo2CS6wbbgS2UoU0DgU2w8HdtN58QqV5Ih/NMMUgpj3JI86osZY/9tHQMbklbuWmUyq7FXcmsgxeDmXIVeuUvvxuwrIYpWGCat323NQEI6oMZwInRT/TmFI2oD1sW5Q0Rh2MZjdPyKl1uiRKlH3SkJn7e2JEY62HcWg7Y2r6erE2Nf+rtTMTXQcjLtPMoGTzRVEmiEnINADS5QqZEUMLlClubyWsTxVlxsZUtCF4i19ehsZ5xbP8cFGuXuZxFOAYTuAMPLiCKtxDDerAIIVneIU3J3NenHfnY9664uQzR/BHzucPW4yQhw==</latexit><latexit sha1_base64="oeTgyvZsW8pSbCS9b6fy7b8+l/c=">AAAB/HicbZDLSsNAFIYn9VbrrerSzWARXIVExAu4KLhxJYr2Ik0ok+mkHTqZhJkToaT1Mdy6cSPi1gdx59s4bbPQ1h8GPv5zDufMHySCa3Ccb6uwsLi0vFJcLa2tb2xulbd36jpOFWU1GotYNQOimeCS1YCDYM1EMRIFgjWC/uW43nhkSvNY3sMgYX5EupKHnBIwljf0GJAhvsCOfd4uVxzbmQjPg5tDBeV6uL6zNSguu+3yl9eJaRoxCVQQrVuuk4CfEQWcCjYqealmCaF90mUtg5JETPvZ5PgRPjBOB4exMk8Cnri/JzISaT2IAtMZEejp2drY/K/WSiE88zMukxSYpNNFYSowxHicBO5wxSiIgQFCFTe3YtojilAweZVMGu7s3+ehfmS7hm+PK9WTPJci2kP76BC56BRV0RW6QTVEUYKe0Qt6s56sV+vd+pi2Fqx8Zhf9kfX5A5T6lCw=</latexit><latexit sha1_base64="oeTgyvZsW8pSbCS9b6fy7b8+l/c=">AAAB/HicbZDLSsNAFIYn9VbrrerSzWARXIVExAu4KLhxJYr2Ik0ok+mkHTqZhJkToaT1Mdy6cSPi1gdx59s4bbPQ1h8GPv5zDufMHySCa3Ccb6uwsLi0vFJcLa2tb2xulbd36jpOFWU1GotYNQOimeCS1YCDYM1EMRIFgjWC/uW43nhkSvNY3sMgYX5EupKHnBIwljf0GJAhvsCOfd4uVxzbmQjPg5tDBeV6uL6zNSguu+3yl9eJaRoxCVQQrVuuk4CfEQWcCjYqealmCaF90mUtg5JETPvZ5PgRPjBOB4exMk8Cnri/JzISaT2IAtMZEejp2drY/K/WSiE88zMukxSYpNNFYSowxHicBO5wxSiIgQFCFTe3YtojilAweZVMGu7s3+ehfmS7hm+PK9WTPJci2kP76BC56BRV0RW6QTVEUYKe0Qt6s56sV+vd+pi2Fqx8Zhf9kfX5A5T6lCw=</latexit><latexit sha1_base64="oeTgyvZsW8pSbCS9b6fy7b8+l/c=">AAAB/HicbZDLSsNAFIYn9VbrrerSzWARXIVExAu4KLhxJYr2Ik0ok+mkHTqZhJkToaT1Mdy6cSPi1gdx59s4bbPQ1h8GPv5zDufMHySCa3Ccb6uwsLi0vFJcLa2tb2xulbd36jpOFWU1GotYNQOimeCS1YCDYM1EMRIFgjWC/uW43nhkSvNY3sMgYX5EupKHnBIwljf0GJAhvsCOfd4uVxzbmQjPg5tDBeV6uL6zNSguu+3yl9eJaRoxCVQQrVuuk4CfEQWcCjYqealmCaF90mUtg5JETPvZ5PgRPjBOB4exMk8Cnri/JzISaT2IAtMZEejp2drY/K/WSiE88zMukxSYpNNFYSowxHicBO5wxSiIgQFCFTe3YtojilAweZVMGu7s3+ehfmS7hm+PK9WTPJci2kP76BC56BRV0RW6QTVEUYKe0Qt6s56sV+vd+pi2Fqx8Zhf9kfX5A5T6lCw=</latexit>
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Inner Tracking System

Charged particle tracking 
with 60 µm impact 

parameter resolution at 
pT = 1 GeV/c

Time Projection Chamber

Charged particle tracking 
down to pT = 150 MeV/c 

and PID separation

Time of Flight Detector

PID separation with 60 ps 
resolution

Ideal for track–based heavy-flavour jets tagged with a 
fully reconstructed heavy-flavour hadron at low pT

where mass effects are most significant



Fully reconstructing the charm hadron

D0 mesons are tagged through the hadronic decay channel                             (and charge conjugate)

Decay topology and PID selections are applied to identify D0-meson candidates

Nima Zardoshti - LIP Seminar
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D0 ! K�⇡+
<latexit sha1_base64="XAgMX3mlMP2w5x07/X4o/mwh0rQ="></latexit><latexit sha1_base64="ecmXK2t1TmPTM4mlVzF4Xjhum6E="></latexit><latexit sha1_base64="ecmXK2t1TmPTM4mlVzF4Xjhum6E="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="8a5h+wSMKaWBcUkyfXQzFAGCvco=">AAACBnicbZBNS8MwHMb/9XXOqdWrl+AQBuJovehR0IPgZYJ7gbUbaZZuYUlbklQZpV/Bi1/FiwdF/Aje/Dam2w66+UDIj+dJSP5PkHCmtON8Wyura+sbm6Wt8nZlZ3fP3q+0VJxKQpsk5rHsBFhRziLa1Exz2kkkxSLgtB2Mr4q8/UClYnF0rycJ9QUeRixkBGtj9e2aJ0V2nfeyYnfyHHmSDUcaSxk/ottedpp7CetlJ3nfrjp1Zyq0DO4cqjBXo29/eYOYpIJGmnCsVNd1Eu1nWGpGOM3LXqpogskYD2nXYIQFVX42nShHx8YZoDCWZkUaTd3fNzIslJqIwJwUWI/UYlaY/2XdVIcXfsaiJNU0IrOHwpQjHaOiHjRgkhLNJwYwkcz8FZERlphoU2LZlOAujrwMrbO6a/jOgRIcwhHUwIVzuIQbaEATCDzBC7zBu/VsvVofs7pWrHlvB/BH1ucPZA+cWA==</latexit><latexit sha1_base64="sksgNCbifnO4qY6Ma6jDFLCHnP0="></latexit><latexit sha1_base64="pu5c4YSjXwYZN6hudhhBsLQXq1o="></latexit><latexit sha1_base64="XAgMX3mlMP2w5x07/X4o/mwh0rQ="></latexit><latexit sha1_base64="XAgMX3mlMP2w5x07/X4o/mwh0rQ="></latexit><latexit sha1_base64="XAgMX3mlMP2w5x07/X4o/mwh0rQ="></latexit><latexit sha1_base64="eju2zEJiMIERh7RzSIbHFziRRmM="></latexit><latexit sha1_base64="eju2zEJiMIERh7RzSIbHFziRRmM="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="8a5h+wSMKaWBcUkyfXQzFAGCvco=">AAACBnicbZBNS8MwHMb/9XXOqdWrl+AQBuJovehR0IPgZYJ7gbUbaZZuYUlbklQZpV/Bi1/FiwdF/Aje/Dam2w66+UDIj+dJSP5PkHCmtON8Wyura+sbm6Wt8nZlZ3fP3q+0VJxKQpsk5rHsBFhRziLa1Exz2kkkxSLgtB2Mr4q8/UClYnF0rycJ9QUeRixkBGtj9e2aJ0V2nfeyYnfyHHmSDUcaSxk/ottedpp7CetlJ3nfrjp1Zyq0DO4cqjBXo29/eYOYpIJGmnCsVNd1Eu1nWGpGOM3LXqpogskYD2nXYIQFVX42nShHx8YZoDCWZkUaTd3fNzIslJqIwJwUWI/UYlaY/2XdVIcXfsaiJNU0IrOHwpQjHaOiHjRgkhLNJwYwkcz8FZERlphoU2LZlOAujrwMrbO6a/jOgRIcwhHUwIVzuIQbaEATCDzBC7zBu/VsvVofs7pWrHlvB/BH1ucPZA+cWA==</latexit><latexit sha1_base64="sksgNCbifnO4qY6Ma6jDFLCHnP0="></latexit><latexit sha1_base64="pu5c4YSjXwYZN6hudhhBsLQXq1o="></latexit><latexit sha1_base64="XAgMX3mlMP2w5x07/X4o/mwh0rQ="></latexit><latexit sha1_base64="XAgMX3mlMP2w5x07/X4o/mwh0rQ="></latexit><latexit sha1_base64="XAgMX3mlMP2w5x07/X4o/mwh0rQ="></latexit><latexit sha1_base64="eju2zEJiMIERh7RzSIbHFziRRmM="></latexit><latexit sha1_base64="eju2zEJiMIERh7RzSIbHFziRRmM="></latexit><latexit sha1_base64="eju2zEJiMIERh7RzSIbHFziRRmM="></latexit>



5 < pjetT < 50 GeV/c
<latexit sha1_base64="lSAv2SqApdJ0WAf2kKCpBpOV6rk=">AAACFHicbZC7SgNBFIZnvcZ4W7W0GQyCIMRdMWphEbDQMkJukMQwOzlJxsxemJkVwrK+g42vYmOhiK2FnW/j7GYLTfxh4OM/53Dm/E7AmVSW9W3MzS8sLi3nVvKra+sbm+bWdl36oaBQoz73RdMhEjjzoKaY4tAMBBDX4dBwRpdJvXEPQjLfq6pxAB2XDDzWZ5QobXXNwxK+wEE3ags3qsbxbQp3oOJY+yULP+DEuIJ6fES7ZsEqWqnwLNgZFFCmStf8avd8GrrgKcqJlC3bClQnIkIxyiHOt0MJAaEjMoCWRo+4IDtRelSM97XTw31f6OcpnLq/JyLiSjl2Hd3pEjWU07XE/K/WClX/vBMxLwgVeHSyqB9yrHycJIR7TABVfKyBUMH0XzEdEkGo0jnmdQj29MmzUD8u2ppvTgrl0yyOHNpFe+gA2egMldE1qqAaougRPaNX9GY8GS/Gu/ExaZ0zspkd9EfG5w8EeZ1+</latexit><latexit sha1_base64="GAFa0gotWwxnaODXnQccM2VmaJQ=">AAACOXicjZC7SgNBFIZnvcZ4i1raDAZBEOKuGLWwCFhoqZAbJHGZnZwkY2Z2l5lZISzrO/g0FjY+g52ljYitL+Ak2UITC38Y+PjPfzhzjhdyprRtv1ozs3PzC4uZpezyyuraem5js6qCSFKo0IAHsu4RBZz5UNFMc6iHEojwONS8/vmwXrsDqVjgl/UghJYgXZ91GCXaWG5uv4jPcOjGTSnicpLcjOAWdJIYv2jjezw0LqCaHFA3l7cL9kh4GpwU8ijV/+Ju7qXZDmgkwNeUE6Uajh3qVkykZpRDkm1GCkJC+6QLDYM+EaBa8WjzBO8ap407gTTP13jk/uyIiVBqIDyTFET31GRtaP5Va0S6c9qKmR9GGnw6HtSJONYBHp4Rt5kEqvnAAKGSmb9i2iOSUG2OnTWrO5OLTkP1sOAYvj7Kl47Tm2XQNtpBe8hBJ6iELtEVqiCKHtAjekbv1pP1Zn1Yn+PojJX2bKFfsr6+AZaepPc=</latexit><latexit sha1_base64="GAFa0gotWwxnaODXnQccM2VmaJQ=">AAACOXicjZC7SgNBFIZnvcZ4i1raDAZBEOKuGLWwCFhoqZAbJHGZnZwkY2Z2l5lZISzrO/g0FjY+g52ljYitL+Ak2UITC38Y+PjPfzhzjhdyprRtv1ozs3PzC4uZpezyyuraem5js6qCSFKo0IAHsu4RBZz5UNFMc6iHEojwONS8/vmwXrsDqVjgl/UghJYgXZ91GCXaWG5uv4jPcOjGTSnicpLcjOAWdJIYv2jjezw0LqCaHFA3l7cL9kh4GpwU8ijV/+Ju7qXZDmgkwNeUE6Uajh3qVkykZpRDkm1GCkJC+6QLDYM+EaBa8WjzBO8ap407gTTP13jk/uyIiVBqIDyTFET31GRtaP5Va0S6c9qKmR9GGnw6HtSJONYBHp4Rt5kEqvnAAKGSmb9i2iOSUG2OnTWrO5OLTkP1sOAYvj7Kl47Tm2XQNtpBe8hBJ6iELtEVqiCKHtAjekbv1pP1Zn1Yn+PojJX2bKFfsr6+AZaepPc=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="U1WRZpNolXfu67zVYYpAgVdZxas=">AAACCXicbZDNSgMxFIXv+Ftr1erWTbAIglBnhKILF4ILXVboH7RjyaS3bWzmhyQjlGF8Bze+ihsXivgC7nwb02kX2nog8HFOws09XiS40rb9bS0tr6yurec28puFre2d4m6hocJYMqyzUISy5VGFggdY11wLbEUSqe8JbHqjq0nefECpeBjU9DhC16eDgPc5o9pY3eJxhVyQqJt0pJ/U0vQug3vUaWr8ik0eycS4xkZ6wrrFkl22M5FFcGZQgpmq3eJXpxey2MdAM0GVajt2pN2ESs2ZwDTfiRVGlI3oANsGA+qjcpNsqZQcGqdH+qE0J9Akc3+/SKiv1Nj3zE2f6qGazybmf1k71v1zN+FBFGsM2HRQPxZEh2TSEOlxiUyLsQHKJDd/JWxIJWXa9Jg3JTjzKy9C47TsGL61IQf7cABH4MAZXMINVKEODJ7gBd7g3Xq2Xq2PaV1L1qy3Pfgj6/MHRS6cCw==</latexit><latexit sha1_base64="U1WRZpNolXfu67zVYYpAgVdZxas=">AAACCXicbZDNSgMxFIXv+Ftr1erWTbAIglBnhKILF4ILXVboH7RjyaS3bWzmhyQjlGF8Bze+ihsXivgC7nwb02kX2nog8HFOws09XiS40rb9bS0tr6yurec28puFre2d4m6hocJYMqyzUISy5VGFggdY11wLbEUSqe8JbHqjq0nefECpeBjU9DhC16eDgPc5o9pY3eJxhVyQqJt0pJ/U0vQug3vUaWr8ik0eycS4xkZ6wrrFkl22M5FFcGZQgpmq3eJXpxey2MdAM0GVajt2pN2ESs2ZwDTfiRVGlI3oANsGA+qjcpNsqZQcGqdH+qE0J9Akc3+/SKiv1Nj3zE2f6qGazybmf1k71v1zN+FBFGsM2HRQPxZEh2TSEOlxiUyLsQHKJDd/JWxIJWXa9Jg3JTjzKy9C47TsGL61IQf7cABH4MAZXMINVKEODJ7gBd7g3Xq2Xq2PaV1L1qy3Pfgj6/MHRS6cCw==</latexit><latexit sha1_base64="qWnaEDzhVqlB1Lr0YZ2YwF+CA4M=">AAACFHicbZC7SgNBFIZn4y3G26qlzWAQBCHuClELi4CFlhFygySG2clJMmb2wsysEJb1HWx8FRsLRWwt7HwbZzdbaOIPAx//OYcz53cCzqSyrG8jt7C4tLySXy2srW9sbpnbOw3ph4JCnfrcFy2HSODMg7piikMrEEBch0PTGV8m9eY9CMl8r6YmAXRdMvTYgFGitNUzj8r4Age9qCPcqBbHtyncgYpj7Zct/IAT4woa8THtmUWrZKXC82BnUESZqj3zq9P3aeiCpygnUrZtK1DdiAjFKIe40AklBISOyRDaGj3iguxG6VExPtBOHw98oZ+ncOr+noiIK+XEdXSnS9RIztYS879aO1SD827EvCBU4NHpokHIsfJxkhDuMwFU8YkGQgXTf8V0RAShSudY0CHYsyfPQ+OkZGu+sYqV0yyOPNpD++gQ2egMVdA1qqI6ougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8wcDOZ16</latexit><latexit sha1_base64="lSAv2SqApdJ0WAf2kKCpBpOV6rk=">AAACFHicbZC7SgNBFIZnvcZ4W7W0GQyCIMRdMWphEbDQMkJukMQwOzlJxsxemJkVwrK+g42vYmOhiK2FnW/j7GYLTfxh4OM/53Dm/E7AmVSW9W3MzS8sLi3nVvKra+sbm+bWdl36oaBQoz73RdMhEjjzoKaY4tAMBBDX4dBwRpdJvXEPQjLfq6pxAB2XDDzWZ5QobXXNwxK+wEE3ags3qsbxbQp3oOJY+yULP+DEuIJ6fES7ZsEqWqnwLNgZFFCmStf8avd8GrrgKcqJlC3bClQnIkIxyiHOt0MJAaEjMoCWRo+4IDtRelSM97XTw31f6OcpnLq/JyLiSjl2Hd3pEjWU07XE/K/WClX/vBMxLwgVeHSyqB9yrHycJIR7TABVfKyBUMH0XzEdEkGo0jnmdQj29MmzUD8u2ppvTgrl0yyOHNpFe+gA2egMldE1qqAaougRPaNX9GY8GS/Gu/ExaZ0zspkd9EfG5w8EeZ1+</latexit><latexit sha1_base64="lSAv2SqApdJ0WAf2kKCpBpOV6rk=">AAACFHicbZC7SgNBFIZnvcZ4W7W0GQyCIMRdMWphEbDQMkJukMQwOzlJxsxemJkVwrK+g42vYmOhiK2FnW/j7GYLTfxh4OM/53Dm/E7AmVSW9W3MzS8sLi3nVvKra+sbm+bWdl36oaBQoz73RdMhEjjzoKaY4tAMBBDX4dBwRpdJvXEPQjLfq6pxAB2XDDzWZ5QobXXNwxK+wEE3ags3qsbxbQp3oOJY+yULP+DEuIJ6fES7ZsEqWqnwLNgZFFCmStf8avd8GrrgKcqJlC3bClQnIkIxyiHOt0MJAaEjMoCWRo+4IDtRelSM97XTw31f6OcpnLq/JyLiSjl2Hd3pEjWU07XE/K/WClX/vBMxLwgVeHSyqB9yrHycJIR7TABVfKyBUMH0XzEdEkGo0jnmdQj29MmzUD8u2ppvTgrl0yyOHNpFe+gA2egMldE1qqAaougRPaNX9GY8GS/Gu/ExaZ0zspkd9EfG5w8EeZ1+</latexit><latexit sha1_base64="lSAv2SqApdJ0WAf2kKCpBpOV6rk=">AAACFHicbZC7SgNBFIZnvcZ4W7W0GQyCIMRdMWphEbDQMkJukMQwOzlJxsxemJkVwrK+g42vYmOhiK2FnW/j7GYLTfxh4OM/53Dm/E7AmVSW9W3MzS8sLi3nVvKra+sbm+bWdl36oaBQoz73RdMhEjjzoKaY4tAMBBDX4dBwRpdJvXEPQjLfq6pxAB2XDDzWZ5QobXXNwxK+wEE3ags3qsbxbQp3oOJY+yULP+DEuIJ6fES7ZsEqWqnwLNgZFFCmStf8avd8GrrgKcqJlC3bClQnIkIxyiHOt0MJAaEjMoCWRo+4IDtRelSM97XTw31f6OcpnLq/JyLiSjl2Hd3pEjWU07XE/K/WClX/vBMxLwgVeHSyqB9yrHycJIR7TABVfKyBUMH0XzEdEkGo0jnmdQj29MmzUD8u2ppvTgrl0yyOHNpFe+gA2egMldE1qqAaougRPaNX9GY8GS/Gu/ExaZ0zspkd9EfG5w8EeZ1+</latexit><latexit sha1_base64="9V3UWaLOej/Tc/XQ7H9a52YaLXQ="></latexit><latexit sha1_base64="9V3UWaLOej/Tc/XQ7H9a52YaLXQ="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="U1WRZpNolXfu67zVYYpAgVdZxas=">AAACCXicbZDNSgMxFIXv+Ftr1erWTbAIglBnhKILF4ILXVboH7RjyaS3bWzmhyQjlGF8Bze+ihsXivgC7nwb02kX2nog8HFOws09XiS40rb9bS0tr6yurec28puFre2d4m6hocJYMqyzUISy5VGFggdY11wLbEUSqe8JbHqjq0nefECpeBjU9DhC16eDgPc5o9pY3eJxhVyQqJt0pJ/U0vQug3vUaWr8ik0eycS4xkZ6wrrFkl22M5FFcGZQgpmq3eJXpxey2MdAM0GVajt2pN2ESs2ZwDTfiRVGlI3oANsGA+qjcpNsqZQcGqdH+qE0J9Akc3+/SKiv1Nj3zE2f6qGazybmf1k71v1zN+FBFGsM2HRQPxZEh2TSEOlxiUyLsQHKJDd/JWxIJWXa9Jg3JTjzKy9C47TsGL61IQf7cABH4MAZXMINVKEODJ7gBd7g3Xq2Xq2PaV1L1qy3Pfgj6/MHRS6cCw==</latexit><latexit sha1_base64="U1WRZpNolXfu67zVYYpAgVdZxas=">AAACCXicbZDNSgMxFIXv+Ftr1erWTbAIglBnhKILF4ILXVboH7RjyaS3bWzmhyQjlGF8Bze+ihsXivgC7nwb02kX2nog8HFOws09XiS40rb9bS0tr6yurec28puFre2d4m6hocJYMqyzUISy5VGFggdY11wLbEUSqe8JbHqjq0nefECpeBjU9DhC16eDgPc5o9pY3eJxhVyQqJt0pJ/U0vQug3vUaWr8ik0eycS4xkZ6wrrFkl22M5FFcGZQgpmq3eJXpxey2MdAM0GVajt2pN2ESs2ZwDTfiRVGlI3oANsGA+qjcpNsqZQcGqdH+qE0J9Akc3+/SKiv1Nj3zE2f6qGazybmf1k71v1zN+FBFGsM2HRQPxZEh2TSEOlxiUyLsQHKJDd/JWxIJWXa9Jg3JTjzKy9C47TsGL61IQf7cABH4MAZXMINVKEODJ7gBd7g3Xq2Xq2PaV1L1qy3Pfgj6/MHRS6cCw==</latexit><latexit sha1_base64="qWnaEDzhVqlB1Lr0YZ2YwF+CA4M=">AAACFHicbZC7SgNBFIZn4y3G26qlzWAQBCHuClELi4CFlhFygySG2clJMmb2wsysEJb1HWx8FRsLRWwt7HwbZzdbaOIPAx//OYcz53cCzqSyrG8jt7C4tLySXy2srW9sbpnbOw3ph4JCnfrcFy2HSODMg7piikMrEEBch0PTGV8m9eY9CMl8r6YmAXRdMvTYgFGitNUzj8r4Age9qCPcqBbHtyncgYpj7Zct/IAT4woa8THtmUWrZKXC82BnUESZqj3zq9P3aeiCpygnUrZtK1DdiAjFKIe40AklBISOyRDaGj3iguxG6VExPtBOHw98oZ+ncOr+noiIK+XEdXSnS9RIztYS879aO1SD827EvCBU4NHpokHIsfJxkhDuMwFU8YkGQgXTf8V0RAShSudY0CHYsyfPQ+OkZGu+sYqV0yyOPNpD++gQ2egMVdA1qqI6ougRPaNX9GY8GS/Gu/Exbc0Z2cwu+iPj8wcDOZ16</latexit><latexit sha1_base64="lSAv2SqApdJ0WAf2kKCpBpOV6rk=">AAACFHicbZC7SgNBFIZnvcZ4W7W0GQyCIMRdMWphEbDQMkJukMQwOzlJxsxemJkVwrK+g42vYmOhiK2FnW/j7GYLTfxh4OM/53Dm/E7AmVSW9W3MzS8sLi3nVvKra+sbm+bWdl36oaBQoz73RdMhEjjzoKaY4tAMBBDX4dBwRpdJvXEPQjLfq6pxAB2XDDzWZ5QobXXNwxK+wEE3ags3qsbxbQp3oOJY+yULP+DEuIJ6fES7ZsEqWqnwLNgZFFCmStf8avd8GrrgKcqJlC3bClQnIkIxyiHOt0MJAaEjMoCWRo+4IDtRelSM97XTw31f6OcpnLq/JyLiSjl2Hd3pEjWU07XE/K/WClX/vBMxLwgVeHSyqB9yrHycJIR7TABVfKyBUMH0XzEdEkGo0jnmdQj29MmzUD8u2ppvTgrl0yyOHNpFe+gA2egMldE1qqAaougRPaNX9GY8GS/Gu/ExaZ0zspkd9EfG5w8EeZ1+</latexit><latexit sha1_base64="lSAv2SqApdJ0WAf2kKCpBpOV6rk=">AAACFHicbZC7SgNBFIZnvcZ4W7W0GQyCIMRdMWphEbDQMkJukMQwOzlJxsxemJkVwrK+g42vYmOhiK2FnW/j7GYLTfxh4OM/53Dm/E7AmVSW9W3MzS8sLi3nVvKra+sbm+bWdl36oaBQoz73RdMhEjjzoKaY4tAMBBDX4dBwRpdJvXEPQjLfq6pxAB2XDDzWZ5QobXXNwxK+wEE3ags3qsbxbQp3oOJY+yULP+DEuIJ6fES7ZsEqWqnwLNgZFFCmStf8avd8GrrgKcqJlC3bClQnIkIxyiHOt0MJAaEjMoCWRo+4IDtRelSM97XTw31f6OcpnLq/JyLiSjl2Hd3pEjWU07XE/K/WClX/vBMxLwgVeHSyqB9yrHycJIR7TABVfKyBUMH0XzEdEkGo0jnmdQj29MmzUD8u2ppvTgrl0yyOHNpFe+gA2egMldE1qqAaougRPaNX9GY8GS/Gu/ExaZ0zspkd9EfG5w8EeZ1+</latexit><latexit sha1_base64="lSAv2SqApdJ0WAf2kKCpBpOV6rk=">AAACFHicbZC7SgNBFIZnvcZ4W7W0GQyCIMRdMWphEbDQMkJukMQwOzlJxsxemJkVwrK+g42vYmOhiK2FnW/j7GYLTfxh4OM/53Dm/E7AmVSW9W3MzS8sLi3nVvKra+sbm+bWdl36oaBQoz73RdMhEjjzoKaY4tAMBBDX4dBwRpdJvXEPQjLfq6pxAB2XDDzWZ5QobXXNwxK+wEE3ags3qsbxbQp3oOJY+yULP+DEuIJ6fES7ZsEqWqnwLNgZFFCmStf8avd8GrrgKcqJlC3bClQnIkIxyiHOt0MJAaEjMoCWRo+4IDtRelSM97XTw31f6OcpnLq/JyLiSjl2Hd3pEjWU07XE/K/WClX/vBMxLwgVeHSyqB9yrHycJIR7TABVfKyBUMH0XzEdEkGo0jnmdQj29MmzUD8u2ppvTgrl0yyOHNpFe+gA2egMldE1qqAaougRPaNX9GY8GS/Gu/ExaZ0zspkd9EfG5w8EeZ1+</latexit><latexit sha1_base64="9V3UWaLOej/Tc/XQ7H9a52YaLXQ="></latexit><latexit sha1_base64="9V3UWaLOej/Tc/XQ7H9a52YaLXQ="></latexit><latexit sha1_base64="9V3UWaLOej/Tc/XQ7H9a52YaLXQ="></latexit>

2 < pD
0

T < 36 GeV/c
<latexit sha1_base64="Ss1HoS1vQwiZUgbT6EmIYW7Gb7g=">AAACFnicbZDLSsNAFIYnXmu9RV26GSyCG2tSpbpwUVDQZYXeoE3DZDpph04uzEyEEuJLuPFV3LhQxK24822cpFlo64GBj/8/hzPnd0JGhTSMb21hcWl5ZbWwVlzf2Nza1nd2WyKIOCZNHLCAdxwkCKM+aUoqGemEnCDPYaTtjK9Sv31PuKCB35CTkFgeGvrUpRhJJdn6cQVewtCOe9yLG0nSz+C6HxtJkijntAofYCrdkFZygm29ZJSNrOA8mDmUQF51W//qDQIcecSXmCEhuqYRSitGXFLMSFLsRYKECI/RkHQV+sgjwoqzsxJ4qJQBdAOuni9hpv6eiJEnxMRzVKeH5EjMeqn4n9eNpHthxdQPI0l8PF3kRgzKAKYZwQHlBEs2UYAwp+qvEI8QR1iqJIsqBHP25HloVcqm4ruzUq2ax1EA++AAHAETnIMauAV10AQYPIJn8AretCftRXvXPqatC1o+swf+lPb5AzjFnho=</latexit><latexit sha1_base64="vL681AHp7+Pi7Piku2P8cJ4le9A=">AAACO3icjZC7TsMwFIYdrqXcAowsFhUSCyUpqDAwVAIJRpB6k9o0clyntepcZDtIVRRegqdhYOER2JhZEGJlx0kzQMvAL1n69P/n6PgcJ2RUSMN41ebmFxaXlgsrxdW19Y1NfWu7KYKIY9LAAQt420GCMOqThqSSkXbICfIcRlrO6CLNW3eECxr4dTkOieWhgU9dipFUlq0fVuA5DO24y724niS9DC57sZEkiUqOq/AeptYVaSZH2NZLRtnIBGfBzKEEcv2v3NZfuv0ARx7xJWZIiI5phNKKEZcUM5IUu5EgIcIjNCAdhT7yiLDibPcE7iunD92Aq+dLmLk/O2LkCTH2HFXpITkU01lq/pV1IumeWTH1w0gSH08GuRGDMoDpIWGfcoIlGytAmFP1V4iHiCMs1bmLanVzetFZaFbKpuLbk1Ktmt+sAHbBHjgAJjgFNXANbkADYPAAHsEzeNeetDftQ/uclM5pec8O+CXt6xve3KWT</latexit><latexit sha1_base64="vL681AHp7+Pi7Piku2P8cJ4le9A=">AAACO3icjZC7TsMwFIYdrqXcAowsFhUSCyUpqDAwVAIJRpB6k9o0clyntepcZDtIVRRegqdhYOER2JhZEGJlx0kzQMvAL1n69P/n6PgcJ2RUSMN41ebmFxaXlgsrxdW19Y1NfWu7KYKIY9LAAQt420GCMOqThqSSkXbICfIcRlrO6CLNW3eECxr4dTkOieWhgU9dipFUlq0fVuA5DO24y724niS9DC57sZEkiUqOq/AeptYVaSZH2NZLRtnIBGfBzKEEcv2v3NZfuv0ARx7xJWZIiI5phNKKEZcUM5IUu5EgIcIjNCAdhT7yiLDibPcE7iunD92Aq+dLmLk/O2LkCTH2HFXpITkU01lq/pV1IumeWTH1w0gSH08GuRGDMoDpIWGfcoIlGytAmFP1V4iHiCMs1bmLanVzetFZaFbKpuLbk1Ktmt+sAHbBHjgAJjgFNXANbkADYPAAHsEzeNeetDftQ/uclM5pec8O+CXt6xve3KWT</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="/WXipQwCFPhakQFtkZ8jx90XlY4=">AAACC3icbZBLSwMxFIXv+Ky16ujWTbAIbqwzFdSFC0FBlxX6gnY6ZNK0Dc08SDJCGcY/4ca/4saFIu7d+W/MTLvQ1gOBj3MSbu7xIs6ksqxvY2l5ZXVtvbBR3Cxtbe+Yu6WmDGNBaIOEPBRtD0vKWUAbiilO25Gg2Pc4bXnj6yxvPVAhWRjU1SSijo+HARswgpW2XPO4ii5R5CZd4Sf1NO3lcNNLrDRNdXJ6hh5RZt3SZnpCXLNsVaxcaBHsGZRhppprfnX7IYl9GijCsZQd24qUk2ChGOE0LXZjSSNMxnhIOxoD7FPpJPlaKTrUTh8NQqFPoFDu/n6RYF/Kie/pmz5WIzmfZeZ/WSdWgwsnYUEUKxqQ6aBBzJEKUdYR6jNBieITDZgIpv+KyAgLTJRusqhLsOdXXoRmtWJrvregAPtwAEdgwzlcwR3UoAEEnuAF3uDdeDZejY9pXUvGrLc9+CPj8wdzIpyl</latexit><latexit sha1_base64="/WXipQwCFPhakQFtkZ8jx90XlY4=">AAACC3icbZBLSwMxFIXv+Ky16ujWTbAIbqwzFdSFC0FBlxX6gnY6ZNK0Dc08SDJCGcY/4ca/4saFIu7d+W/MTLvQ1gOBj3MSbu7xIs6ksqxvY2l5ZXVtvbBR3Cxtbe+Yu6WmDGNBaIOEPBRtD0vKWUAbiilO25Gg2Pc4bXnj6yxvPVAhWRjU1SSijo+HARswgpW2XPO4ii5R5CZd4Sf1NO3lcNNLrDRNdXJ6hh5RZt3SZnpCXLNsVaxcaBHsGZRhppprfnX7IYl9GijCsZQd24qUk2ChGOE0LXZjSSNMxnhIOxoD7FPpJPlaKTrUTh8NQqFPoFDu/n6RYF/Kie/pmz5WIzmfZeZ/WSdWgwsnYUEUKxqQ6aBBzJEKUdYR6jNBieITDZgIpv+KyAgLTJRusqhLsOdXXoRmtWJrvregAPtwAEdgwzlcwR3UoAEEnuAF3uDdeDZejY9pXUvGrLc9+CPj8wdzIpyl</latexit><latexit sha1_base64="izQAy86byy05ZjFitl669qOKz7k=">AAACFnicbZDLSsNAFIYn9VbrLerSzWAR3FiTCtWFi4KCLiv0Bm0aJtNJO3RyYWYilBBfwo2v4saFIm7FnW/jJM1CWw8MfPz/OZw5vxMyKqRhfGuFpeWV1bXiemljc2t7R9/da4sg4pi0cMAC3nWQIIz6pCWpZKQbcoI8h5GOM7lK/c494YIGflNOQ2J5aORTl2IklWTrJ1V4CUM77nMvbibJIIPrQWwkSaKcsxp8gKl0Q9rJKbb1slExsoKLYOZQBnk1bP2rPwxw5BFfYoaE6JlGKK0YcUkxI0mpHwkSIjxBI9JT6COPCCvOzkrgkVKG0A24er6Emfp7IkaeEFPPUZ0ekmMx76Xif14vku6FFVM/jCTx8WyRGzEoA5hmBIeUEyzZVAHCnKq/QjxGHGGpkiypEMz5kxehXa2Yiu+Mcr2Wx1EEB+AQHAMTnIM6uAUN0AIYPIJn8AretCftRXvXPmatBS2f2Qd/Svv8ATeFnhY=</latexit><latexit sha1_base64="Ss1HoS1vQwiZUgbT6EmIYW7Gb7g=">AAACFnicbZDLSsNAFIYnXmu9RV26GSyCG2tSpbpwUVDQZYXeoE3DZDpph04uzEyEEuJLuPFV3LhQxK24822cpFlo64GBj/8/hzPnd0JGhTSMb21hcWl5ZbWwVlzf2Nza1nd2WyKIOCZNHLCAdxwkCKM+aUoqGemEnCDPYaTtjK9Sv31PuKCB35CTkFgeGvrUpRhJJdn6cQVewtCOe9yLG0nSz+C6HxtJkijntAofYCrdkFZygm29ZJSNrOA8mDmUQF51W//qDQIcecSXmCEhuqYRSitGXFLMSFLsRYKECI/RkHQV+sgjwoqzsxJ4qJQBdAOuni9hpv6eiJEnxMRzVKeH5EjMeqn4n9eNpHthxdQPI0l8PF3kRgzKAKYZwQHlBEs2UYAwp+qvEI8QR1iqJIsqBHP25HloVcqm4ruzUq2ax1EA++AAHAETnIMauAV10AQYPIJn8AretCftRXvXPqatC1o+swf+lPb5AzjFnho=</latexit><latexit sha1_base64="Ss1HoS1vQwiZUgbT6EmIYW7Gb7g=">AAACFnicbZDLSsNAFIYnXmu9RV26GSyCG2tSpbpwUVDQZYXeoE3DZDpph04uzEyEEuJLuPFV3LhQxK24822cpFlo64GBj/8/hzPnd0JGhTSMb21hcWl5ZbWwVlzf2Nza1nd2WyKIOCZNHLCAdxwkCKM+aUoqGemEnCDPYaTtjK9Sv31PuKCB35CTkFgeGvrUpRhJJdn6cQVewtCOe9yLG0nSz+C6HxtJkijntAofYCrdkFZygm29ZJSNrOA8mDmUQF51W//qDQIcecSXmCEhuqYRSitGXFLMSFLsRYKECI/RkHQV+sgjwoqzsxJ4qJQBdAOuni9hpv6eiJEnxMRzVKeH5EjMeqn4n9eNpHthxdQPI0l8PF3kRgzKAKYZwQHlBEs2UYAwp+qvEI8QR1iqJIsqBHP25HloVcqm4ruzUq2ax1EA++AAHAETnIMauAV10AQYPIJn8AretCftRXvXPqatC1o+swf+lPb5AzjFnho=</latexit><latexit sha1_base64="Ss1HoS1vQwiZUgbT6EmIYW7Gb7g=">AAACFnicbZDLSsNAFIYnXmu9RV26GSyCG2tSpbpwUVDQZYXeoE3DZDpph04uzEyEEuJLuPFV3LhQxK24822cpFlo64GBj/8/hzPnd0JGhTSMb21hcWl5ZbWwVlzf2Nza1nd2WyKIOCZNHLCAdxwkCKM+aUoqGemEnCDPYaTtjK9Sv31PuKCB35CTkFgeGvrUpRhJJdn6cQVewtCOe9yLG0nSz+C6HxtJkijntAofYCrdkFZygm29ZJSNrOA8mDmUQF51W//qDQIcecSXmCEhuqYRSitGXFLMSFLsRYKECI/RkHQV+sgjwoqzsxJ4qJQBdAOuni9hpv6eiJEnxMRzVKeH5EjMeqn4n9eNpHthxdQPI0l8PF3kRgzKAKYZwQHlBEs2UYAwp+qvEI8QR1iqJIsqBHP25HloVcqm4ruzUq2ax1EA++AAHAETnIMauAV10AQYPIJn8AretCftRXvXPqatC1o+swf+lPb5AzjFnho=</latexit><latexit sha1_base64="tCfgB4w5+oyhhSYc6GsPBAw41Ik="></latexit><latexit sha1_base64="tCfgB4w5+oyhhSYc6GsPBAw41Ik="></latexit><latexit sha1_base64="tCfgB4w5+oyhhSYc6GsPBAw41Ik="></latexit>
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Measurements pushed to low pT where the emitting 
charm has a large dead cone

Track-based jets clustered with the anti-kT algorithm 
with R=0.4

Measurement performed with Run 2 pp data from  
2016, 2017 and 2018

Extracting the D0-meson signal

arXiv:2204.10167
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Extracting the D0-meson signal

Contains almost all of the 
signal and some 

background candidates

Entirely composed of 
background candidates
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|M � µfit| < 2�fit
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<latexit sha1_base64="MpMbZbkz8fNvZpXdIY+TZeeMd1A=">AAAB9XicbZBNS8NAEIYnftb6VfXoJVgETyURQY9FLx4r2A9oY9lsN+3S3U3YnSgl5H948aCIV/+LN/+N2zYHbX1h4eGdGWb2DRPBDXret7Oyura+sVnaKm/v7O7tVw4OWyZONWVNGotYd0JimOCKNZGjYJ1EMyJDwdrh+GZabz8ybXis7nGSsECSoeIRpwSt9dCTaT/raZlFHPO8X6l6NW8mdxn8AqpQqNGvfPUGMU0lU0gFMabrewkGGdHIqWB5uZcalhA6JkPWtaiIZCbIZlfn7ql1Bm4Ua/sUujP390RGpDETGdpOSXBkFmtT879aN8XoKsi4SlJkis4XRalwMXanEbgDrhlFMbFAqOb2VpeOiCYUbVBlG4K/+OVlaJ3XfMt3F9X6dRFHCY7hBM7Ah0uowy00oAkUNDzDK7w5T86L8+58zFtXnGLmCP7I+fwBX9+TEQ==</latexit><latexit sha1_base64="PjuwNJRtGOTxnNsGHe1MZDk3Eng=">AAACGnicjVC7SgNBFL3rM8ZX1NJmMQhWYVcELYM2lgrmAckaZiezyZCZ2WXmrhCW/Q8LG3/FRsRObPwbJ8kWmlh4YOBwzrncuSdMBDfoeV/O0vLK6tp6aaO8ubW9s1vZ22+aONWUNWgsYt0OiWGCK9ZAjoK1E82IDAVrhaOrid96YNrwWN3hOGGBJAPFI04JWum+K9Ne1tUyizjmea9S9WreFO4i8QtShQL/i/cqH91+TFPJFFJBjOn4XoJBRjRyKlhe7qaGJYSOyIB1LFVEMhNk09Ny99gqfTeKtX0K3an6cyIj0pixDG1SEhyaeW8i/uV1UowugoyrJEWm6GxRlAoXY3fSk9vnmlEUY0sI1dz+1aVDoglF22bZnu7PH7pImqc13/Lbs2r9suisBIdwBCfgwznU4RpuoAEUNDzCM7w6T86L8+a8z6JLTjFzAL/gfH4Dlsuaig==</latexit><latexit sha1_base64="PjuwNJRtGOTxnNsGHe1MZDk3Eng=">AAACGnicjVC7SgNBFL3rM8ZX1NJmMQhWYVcELYM2lgrmAckaZiezyZCZ2WXmrhCW/Q8LG3/FRsRObPwbJ8kWmlh4YOBwzrncuSdMBDfoeV/O0vLK6tp6aaO8ubW9s1vZ22+aONWUNWgsYt0OiWGCK9ZAjoK1E82IDAVrhaOrid96YNrwWN3hOGGBJAPFI04JWum+K9Ne1tUyizjmea9S9WreFO4i8QtShQL/i/cqH91+TFPJFFJBjOn4XoJBRjRyKlhe7qaGJYSOyIB1LFVEMhNk09Ny99gqfTeKtX0K3an6cyIj0pixDG1SEhyaeW8i/uV1UowugoyrJEWm6GxRlAoXY3fSk9vnmlEUY0sI1dz+1aVDoglF22bZnu7PH7pImqc13/Lbs2r9suisBIdwBCfgwznU4RpuoAEUNDzCM7w6T86L8+a8z6JLTjFzAL/gfH4Dlsuaig==</latexit><latexit sha1_base64="PjuwNJRtGOTxnNsGHe1MZDk3Eng=">AAACGnicjVC7SgNBFL3rM8ZX1NJmMQhWYVcELYM2lgrmAckaZiezyZCZ2WXmrhCW/Q8LG3/FRsRObPwbJ8kWmlh4YOBwzrncuSdMBDfoeV/O0vLK6tp6aaO8ubW9s1vZ22+aONWUNWgsYt0OiWGCK9ZAjoK1E82IDAVrhaOrid96YNrwWN3hOGGBJAPFI04JWum+K9Ne1tUyizjmea9S9WreFO4i8QtShQL/i/cqH91+TFPJFFJBjOn4XoJBRjRyKlhe7qaGJYSOyIB1LFVEMhNk09Ny99gqfTeKtX0K3an6cyIj0pixDG1SEhyaeW8i/uV1UowugoyrJEWm6GxRlAoXY3fSk9vnmlEUY0sI1dz+1aVDoglF22bZnu7PH7pImqc13/Lbs2r9suisBIdwBCfgwznU4RpuoAEUNDzCM7w6T86L8+a8z6JLTjFzAL/gfH4Dlsuaig==</latexit>

�fit
<latexit sha1_base64="OuqQDGmkAWwvvbM2lAECQMYWaEc=">AAAB+nicbZDLSsNAFIYn9VbrLdWlm8EiuCqJCLosunFZwV6gCWEynbRDZ5Iwc6KUmEdx40IRtz6JO9/GaZuFtv4w8PGfczhn/jAVXIPjfFuVtfWNza3qdm1nd2//wK4fdnWSKco6NBGJ6odEM8Fj1gEOgvVTxYgMBeuFk5tZvffAlOZJfA/TlPmSjGIecUrAWIFd9zQfSRLknpJ5xKEoArvhNJ258Cq4JTRQqXZgf3nDhGaSxUAF0XrgOin4OVHAqWBFzcs0SwmdkBEbGIyJZNrP56cX+NQ4QxwlyrwY8Nz9PZETqfVUhqZTEhjr5drM/K82yCC68nMepxmwmC4WRZnAkOBZDnjIFaMgpgYIVdzciumYKELBpFUzIbjLX16F7nnTNXx30Whdl3FU0TE6QWfIRZeohW5RG3UQRY/oGb2iN+vJerHerY9Fa8UqZ47QH1mfPyQplI8=</latexit><latexit sha1_base64="x1j+JosMElU8n0VzU+Wu6FiJcoA=">AAACH3icjVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXRjUsF+4AmhMl00g6dScLMRCkhn+LCjb/iRkTc9W+ctllo68IDA4dzzuXOPWHKmdKOM7Uqa+sbm1vV7drO7t7+gV0/7Kgkk4S2ScIT2QuxopzFtK2Z5rSXSopFyGk3HN/M/O4jlYol8YOepNQXeBiziBGsjRTYdU+xocBB7kmRR0wXRWA3nKYzB1olbkkaUOJ/8cD+8gYJyQSNNeFYqb7rpNrPsdSMcFrUvEzRFJMxHtK+oTEWVPn5/L4CnRplgKJEmhdrNFd/TuRYKDURoUkKrEdq2ZuJf3n9TEdXfs7iNNM0JotFUcaRTtCsLDRgkhLNJ4ZgIpn5KyIjLDHRptKaOd1dPnSVdM6bruH3F43WddlZFY7hBM7AhUtowS3cQRsIPMEzvMK79WK9WR/W5yJascqZI/gFa/oNi8qcCA==</latexit><latexit sha1_base64="x1j+JosMElU8n0VzU+Wu6FiJcoA=">AAACH3icjVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXRjUsF+4AmhMl00g6dScLMRCkhn+LCjb/iRkTc9W+ctllo68IDA4dzzuXOPWHKmdKOM7Uqa+sbm1vV7drO7t7+gV0/7Kgkk4S2ScIT2QuxopzFtK2Z5rSXSopFyGk3HN/M/O4jlYol8YOepNQXeBiziBGsjRTYdU+xocBB7kmRR0wXRWA3nKYzB1olbkkaUOJ/8cD+8gYJyQSNNeFYqb7rpNrPsdSMcFrUvEzRFJMxHtK+oTEWVPn5/L4CnRplgKJEmhdrNFd/TuRYKDURoUkKrEdq2ZuJf3n9TEdXfs7iNNM0JotFUcaRTtCsLDRgkhLNJ4ZgIpn5KyIjLDHRptKaOd1dPnSVdM6bruH3F43WddlZFY7hBM7AhUtowS3cQRsIPMEzvMK79WK9WR/W5yJascqZI/gFa/oNi8qcCA==</latexit><latexit sha1_base64="x1j+JosMElU8n0VzU+Wu6FiJcoA=">AAACH3icjVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXRjUsF+4AmhMl00g6dScLMRCkhn+LCjb/iRkTc9W+ctllo68IDA4dzzuXOPWHKmdKOM7Uqa+sbm1vV7drO7t7+gV0/7Kgkk4S2ScIT2QuxopzFtK2Z5rSXSopFyGk3HN/M/O4jlYol8YOepNQXeBiziBGsjRTYdU+xocBB7kmRR0wXRWA3nKYzB1olbkkaUOJ/8cD+8gYJyQSNNeFYqb7rpNrPsdSMcFrUvEzRFJMxHtK+oTEWVPn5/L4CnRplgKJEmhdrNFd/TuRYKDURoUkKrEdq2ZuJf3n9TEdXfs7iNNM0JotFUcaRTtCsLDRgkhLNJ4ZgIpn5KyIjLDHRptKaOd1dPnSVdM6bruH3F43WddlZFY7hBM7AhUtowS3cQRsIPMEzvMK79WK9WR/W5yJascqZI/gFa/oNi8qcCA==</latexit>

Gaussian meanGaussian width

Performed in intervals of pT,D0
<latexit sha1_base64="TeFEz0MeEM+3HXt6hrM6a5/BlBA=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXEiZEUGXRV24rNAbtOOQSTNtaJIZkkyhhHkTNy4UceubuPNtTNtZaOsPgY//nMM5+aOUUaU979spra1vbG6Vtys7u3v7B+7hUVslmcSkhROWyG6EFGFUkJammpFuKgniESOdaHw3q3cmRCqaiKaepiTgaChoTDHS1gpdNw1NX3LTvLh/Ml6e56Fb9WreXHAV/AKqoFAjdL/6gwRnnAiNGVKq53upDgySmmJG8ko/UyRFeIyGpGdRIE5UYOaX5/DMOgMYJ9I+oeHc/T1hEFdqyiPbyZEeqeXazPyv1st0fBMYKtJME4EXi+KMQZ3AWQxwQCXBmk0tICypvRXiEZIIaxtWxYbgL395FdqXNd/y41W1flvEUQYn4BScAx9cgzp4AA3QAhhMwDN4BW+OcV6cd+dj0Vpyiplj8EfO5w+BIpOP</latexit><latexit sha1_base64="yttFrlaDlGLI+nuNvTqldXU2+wM=">AAACHnicjVDLSsNAFL3xWesr6tLNYBFcSElE0GVRFy4V+oI2hsl00g6dTMLMpFBC/sSFG3/FjYjgSv/GaZuFti48MHA451zu3BMknCntOF/W0vLK6tp6aaO8ubW9s2vv7TdVnEpCGyTmsWwHWFHOBG1opjltJ5LiKOC0FQyvJ35rRKVisajrcUK9CPcFCxnB2ki+bSd+1pVRVj+9ecicPM99u+JUnSnQInELUoEC/4v79ke3F5M0okITjpXquE6ivQxLzQinebmbKppgMsR92jFU4IgqL5uel6Njo/RQGEvzhEZT9edEhiOlxlFgkhHWAzXvTcS/vE6qw0svYyJJNRVktihMOdIxmnSFekxSovnYEEwkM39FZIAlJto0Wjanu/OHLpLmWdU1/P68UrsqOivBIRzBCbhwATW4hTtoAIERPMIzvFpP1ov1Zr3PoktWMXMAv2B9fgPFEJsI</latexit><latexit sha1_base64="yttFrlaDlGLI+nuNvTqldXU2+wM=">AAACHnicjVDLSsNAFL3xWesr6tLNYBFcSElE0GVRFy4V+oI2hsl00g6dTMLMpFBC/sSFG3/FjYjgSv/GaZuFti48MHA451zu3BMknCntOF/W0vLK6tp6aaO8ubW9s2vv7TdVnEpCGyTmsWwHWFHOBG1opjltJ5LiKOC0FQyvJ35rRKVisajrcUK9CPcFCxnB2ki+bSd+1pVRVj+9ecicPM99u+JUnSnQInELUoEC/4v79ke3F5M0okITjpXquE6ivQxLzQinebmbKppgMsR92jFU4IgqL5uel6Njo/RQGEvzhEZT9edEhiOlxlFgkhHWAzXvTcS/vE6qw0svYyJJNRVktihMOdIxmnSFekxSovnYEEwkM39FZIAlJto0Wjanu/OHLpLmWdU1/P68UrsqOivBIRzBCbhwATW4hTtoAIERPMIzvFpP1ov1Zr3PoktWMXMAv2B9fgPFEJsI</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="Lx+8BGVq40CxcYtYrGN2skkIoTI=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcCFlxo0uBV24rNAXtOOQSdM2NMkMSaZQwvwTNy4U8ee489+YPhbaeiDwcU7CvTlJxpk2QfDtlba2d3b3yvuVg+rh0bF/Um3rNFeEtkjKU9VNsKacSdoyzHDazRTFIuG0k0zu53lnSpVmqWyaWUYjgUeSDRnBxlmx72ex7Sthm1cPzzYoiiL2a0E9WAhtQriCGqzUiP2v/iAluaDSEI617oVBZiKLlWGE06LSzzXNMJngEe05lFhQHdnF5gW6cM4ADVPljjRo4f5+YbHQeiYSd1NgM9br2dz8L+vlZngbWSaz3FBJloOGOUcmRfMa0IApSgyfOcBEMbcrImOsMDGurIorIVz/8ia0r+uh46cAynAG53AJIdzAHTxCA1pAYAov8AbvnvVevY9lXSVv1dsp/JH3+QMnOZIr</latexit><latexit sha1_base64="Lx+8BGVq40CxcYtYrGN2skkIoTI=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcCFlxo0uBV24rNAXtOOQSdM2NMkMSaZQwvwTNy4U8ee489+YPhbaeiDwcU7CvTlJxpk2QfDtlba2d3b3yvuVg+rh0bF/Um3rNFeEtkjKU9VNsKacSdoyzHDazRTFIuG0k0zu53lnSpVmqWyaWUYjgUeSDRnBxlmx72ex7Sthm1cPzzYoiiL2a0E9WAhtQriCGqzUiP2v/iAluaDSEI617oVBZiKLlWGE06LSzzXNMJngEe05lFhQHdnF5gW6cM4ADVPljjRo4f5+YbHQeiYSd1NgM9br2dz8L+vlZngbWSaz3FBJloOGOUcmRfMa0IApSgyfOcBEMbcrImOsMDGurIorIVz/8ia0r+uh46cAynAG53AJIdzAHTxCA1pAYAov8AbvnvVevY9lXSVv1dsp/JH3+QMnOZIr</latexit><latexit sha1_base64="R0bJtXsL8kzAw9SvzDDfP/5nBJI=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAILqTMuNFlURcuK/QG7Thk0rQNTWaGJFMoYd7EjQtF3Pom7nwb03YW2vpD4OM/53BO/ijlTGnP+3bW1jc2t7ZLO+Xdvf2DQ/fouKWSTBLaJAlPZCfCinIW06ZmmtNOKikWEaftaHw3q7cnVCqWxA09TWkg8DBmA0awtlboumloelKYxuX9k/HyPA/dilf15kKr4BdQgUL10P3q9ROSCRprwrFSXd9LdWCw1Ixwmpd7maIpJmM8pF2LMRZUBWZ+eY7OrdNHg0TaF2s0d39PGCyUmorIdgqsR2q5NjP/q3UzPbgJDIvTTNOYLBYNMo50gmYxoD6TlGg+tYCJZPZWREZYYqJtWGUbgr/85VVoXVV9y49epXZbxFGCUziDC/DhGmrwAHVoAoEJPMMrvDnGeXHenY9F65pTzJzAHzmfP3/ik4s=</latexit><latexit sha1_base64="TeFEz0MeEM+3HXt6hrM6a5/BlBA=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXEiZEUGXRV24rNAbtOOQSTNtaJIZkkyhhHkTNy4UceubuPNtTNtZaOsPgY//nMM5+aOUUaU979spra1vbG6Vtys7u3v7B+7hUVslmcSkhROWyG6EFGFUkJammpFuKgniESOdaHw3q3cmRCqaiKaepiTgaChoTDHS1gpdNw1NX3LTvLh/Ml6e56Fb9WreXHAV/AKqoFAjdL/6gwRnnAiNGVKq53upDgySmmJG8ko/UyRFeIyGpGdRIE5UYOaX5/DMOgMYJ9I+oeHc/T1hEFdqyiPbyZEeqeXazPyv1st0fBMYKtJME4EXi+KMQZ3AWQxwQCXBmk0tICypvRXiEZIIaxtWxYbgL395FdqXNd/y41W1flvEUQYn4BScAx9cgzp4AA3QAhhMwDN4BW+OcV6cd+dj0Vpyiplj8EfO5w+BIpOP</latexit><latexit sha1_base64="TeFEz0MeEM+3HXt6hrM6a5/BlBA=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXEiZEUGXRV24rNAbtOOQSTNtaJIZkkyhhHkTNy4UceubuPNtTNtZaOsPgY//nMM5+aOUUaU979spra1vbG6Vtys7u3v7B+7hUVslmcSkhROWyG6EFGFUkJammpFuKgniESOdaHw3q3cmRCqaiKaepiTgaChoTDHS1gpdNw1NX3LTvLh/Ml6e56Fb9WreXHAV/AKqoFAjdL/6gwRnnAiNGVKq53upDgySmmJG8ko/UyRFeIyGpGdRIE5UYOaX5/DMOgMYJ9I+oeHc/T1hEFdqyiPbyZEeqeXazPyv1st0fBMYKtJME4EXi+KMQZ3AWQxwQCXBmk0tICypvRXiEZIIaxtWxYbgL395FdqXNd/y41W1flvEUQYn4BScAx9cgzp4AA3QAhhMwDN4BW+OcV6cd+dj0Vpyiplj8EfO5w+BIpOP</latexit><latexit sha1_base64="TeFEz0MeEM+3HXt6hrM6a5/BlBA=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXEiZEUGXRV24rNAbtOOQSTNtaJIZkkyhhHkTNy4UceubuPNtTNtZaOsPgY//nMM5+aOUUaU979spra1vbG6Vtys7u3v7B+7hUVslmcSkhROWyG6EFGFUkJammpFuKgniESOdaHw3q3cmRCqaiKaepiTgaChoTDHS1gpdNw1NX3LTvLh/Ml6e56Fb9WreXHAV/AKqoFAjdL/6gwRnnAiNGVKq53upDgySmmJG8ko/UyRFeIyGpGdRIE5UYOaX5/DMOgMYJ9I+oeHc/T1hEFdqyiPbyZEeqeXazPyv1st0fBMYKtJME4EXi+KMQZ3AWQxwQCXBmk0tICypvRXiEZIIaxtWxYbgL395FdqXNd/y41W1flvEUQYn4BScAx9cgzp4AA3QAhhMwDN4BW+OcV6cd+dj0Vpyiplj8EfO5w+BIpOP</latexit><latexit sha1_base64="jXDPpPXkVL5iu55I3I0jwpHMnso=">AAACAnicbZDLSsNAFIYnXmu9RV26GSyCCymJCLos6sKVKPYmbQyT6bQdOpmEmZNCCdn5GG7duBFx61O4822ctllo6w8DH/85hzPnD2LBNTjOt7WwuLS8slpYK65vbG5t2zu7dR0lirIajUSkmgHRTHDJasBBsGasGAkDwRrB4HJcbwyZ0jySVRjFzAtJT/IupwSM5dt27KdtFabV46vH1MmyzLdLTtmZCM+Dm0MJ5Xq4uS9rUFz2fPur3YloEjIJVBCtW64Tg5cSBZwKlhXbiWYxoQPSYy2DkoRMe+nkhAwfGqeDu5EyTwKeuL8nUhJqPQoD0xkS6OvZ2tj8r9ZKoHvupVzGCTBJp4u6icAQ4XEeuMMVoyBGBghV3PwV0z5RhIJJrWjScGdvn4f6Sdk1fHdaqlzkuRTQPjpAR8hFZ6iCrtEtqiGKhugZvaA368l6td6tj2nrgpXP7KE/sj5/ANOGlzQ=</latexit><latexit sha1_base64="jXDPpPXkVL5iu55I3I0jwpHMnso=">AAACAnicbZDLSsNAFIYnXmu9RV26GSyCCymJCLos6sKVKPYmbQyT6bQdOpmEmZNCCdn5GG7duBFx61O4822ctllo6w8DH/85hzPnD2LBNTjOt7WwuLS8slpYK65vbG5t2zu7dR0lirIajUSkmgHRTHDJasBBsGasGAkDwRrB4HJcbwyZ0jySVRjFzAtJT/IupwSM5dt27KdtFabV46vH1MmyzLdLTtmZCM+Dm0MJ5Xq4uS9rUFz2fPur3YloEjIJVBCtW64Tg5cSBZwKlhXbiWYxoQPSYy2DkoRMe+nkhAwfGqeDu5EyTwKeuL8nUhJqPQoD0xkS6OvZ2tj8r9ZKoHvupVzGCTBJp4u6icAQ4XEeuMMVoyBGBghV3PwV0z5RhIJJrWjScGdvn4f6Sdk1fHdaqlzkuRTQPjpAR8hFZ6iCrtEtqiGKhugZvaA368l6td6tj2nrgpXP7KE/sj5/ANOGlzQ=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="Lx+8BGVq40CxcYtYrGN2skkIoTI=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcCFlxo0uBV24rNAXtOOQSdM2NMkMSaZQwvwTNy4U8ee489+YPhbaeiDwcU7CvTlJxpk2QfDtlba2d3b3yvuVg+rh0bF/Um3rNFeEtkjKU9VNsKacSdoyzHDazRTFIuG0k0zu53lnSpVmqWyaWUYjgUeSDRnBxlmx72ex7Sthm1cPzzYoiiL2a0E9WAhtQriCGqzUiP2v/iAluaDSEI617oVBZiKLlWGE06LSzzXNMJngEe05lFhQHdnF5gW6cM4ADVPljjRo4f5+YbHQeiYSd1NgM9br2dz8L+vlZngbWSaz3FBJloOGOUcmRfMa0IApSgyfOcBEMbcrImOsMDGurIorIVz/8ia0r+uh46cAynAG53AJIdzAHTxCA1pAYAov8AbvnvVevY9lXSVv1dsp/JH3+QMnOZIr</latexit><latexit sha1_base64="Lx+8BGVq40CxcYtYrGN2skkIoTI=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcCFlxo0uBV24rNAXtOOQSdM2NMkMSaZQwvwTNy4U8ee489+YPhbaeiDwcU7CvTlJxpk2QfDtlba2d3b3yvuVg+rh0bF/Um3rNFeEtkjKU9VNsKacSdoyzHDazRTFIuG0k0zu53lnSpVmqWyaWUYjgUeSDRnBxlmx72ex7Sthm1cPzzYoiiL2a0E9WAhtQriCGqzUiP2v/iAluaDSEI617oVBZiKLlWGE06LSzzXNMJngEe05lFhQHdnF5gW6cM4ADVPljjRo4f5+YbHQeiYSd1NgM9br2dz8L+vlZngbWSaz3FBJloOGOUcmRfMa0IApSgyfOcBEMbcrImOsMDGurIorIVz/8ia0r+uh46cAynAG53AJIdzAHTxCA1pAYAov8AbvnvVevY9lXSVv1dsp/JH3+QMnOZIr</latexit><latexit sha1_base64="R0bJtXsL8kzAw9SvzDDfP/5nBJI=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAILqTMuNFlURcuK/QG7Thk0rQNTWaGJFMoYd7EjQtF3Pom7nwb03YW2vpD4OM/53BO/ijlTGnP+3bW1jc2t7ZLO+Xdvf2DQ/fouKWSTBLaJAlPZCfCinIW06ZmmtNOKikWEaftaHw3q7cnVCqWxA09TWkg8DBmA0awtlboumloelKYxuX9k/HyPA/dilf15kKr4BdQgUL10P3q9ROSCRprwrFSXd9LdWCw1Ixwmpd7maIpJmM8pF2LMRZUBWZ+eY7OrdNHg0TaF2s0d39PGCyUmorIdgqsR2q5NjP/q3UzPbgJDIvTTNOYLBYNMo50gmYxoD6TlGg+tYCJZPZWREZYYqJtWGUbgr/85VVoXVV9y49epXZbxFGCUziDC/DhGmrwAHVoAoEJPMMrvDnGeXHenY9F65pTzJzAHzmfP3/ik4s=</latexit><latexit sha1_base64="TeFEz0MeEM+3HXt6hrM6a5/BlBA=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXEiZEUGXRV24rNAbtOOQSTNtaJIZkkyhhHkTNy4UceubuPNtTNtZaOsPgY//nMM5+aOUUaU979spra1vbG6Vtys7u3v7B+7hUVslmcSkhROWyG6EFGFUkJammpFuKgniESOdaHw3q3cmRCqaiKaepiTgaChoTDHS1gpdNw1NX3LTvLh/Ml6e56Fb9WreXHAV/AKqoFAjdL/6gwRnnAiNGVKq53upDgySmmJG8ko/UyRFeIyGpGdRIE5UYOaX5/DMOgMYJ9I+oeHc/T1hEFdqyiPbyZEeqeXazPyv1st0fBMYKtJME4EXi+KMQZ3AWQxwQCXBmk0tICypvRXiEZIIaxtWxYbgL395FdqXNd/y41W1flvEUQYn4BScAx9cgzp4AA3QAhhMwDN4BW+OcV6cd+dj0Vpyiplj8EfO5w+BIpOP</latexit><latexit sha1_base64="TeFEz0MeEM+3HXt6hrM6a5/BlBA=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXEiZEUGXRV24rNAbtOOQSTNtaJIZkkyhhHkTNy4UceubuPNtTNtZaOsPgY//nMM5+aOUUaU979spra1vbG6Vtys7u3v7B+7hUVslmcSkhROWyG6EFGFUkJammpFuKgniESOdaHw3q3cmRCqaiKaepiTgaChoTDHS1gpdNw1NX3LTvLh/Ml6e56Fb9WreXHAV/AKqoFAjdL/6gwRnnAiNGVKq53upDgySmmJG8ko/UyRFeIyGpGdRIE5UYOaX5/DMOgMYJ9I+oeHc/T1hEFdqyiPbyZEeqeXazPyv1st0fBMYKtJME4EXi+KMQZ3AWQxwQCXBmk0tICypvRXiEZIIaxtWxYbgL395FdqXNd/y41W1flvEUQYn4BScAx9cgzp4AA3QAhhMwDN4BW+OcV6cd+dj0Vpyiplj8EfO5w+BIpOP</latexit><latexit sha1_base64="TeFEz0MeEM+3HXt6hrM6a5/BlBA=">AAAB+XicbZDLSgMxFIYz9VbrbdSlm2ARXEiZEUGXRV24rNAbtOOQSTNtaJIZkkyhhHkTNy4UceubuPNtTNtZaOsPgY//nMM5+aOUUaU979spra1vbG6Vtys7u3v7B+7hUVslmcSkhROWyG6EFGFUkJammpFuKgniESOdaHw3q3cmRCqaiKaepiTgaChoTDHS1gpdNw1NX3LTvLh/Ml6e56Fb9WreXHAV/AKqoFAjdL/6gwRnnAiNGVKq53upDgySmmJG8ko/UyRFeIyGpGdRIE5UYOaX5/DMOgMYJ9I+oeHc/T1hEFdqyiPbyZEeqeXazPyv1st0fBMYKtJME4EXi+KMQZ3AWQxwQCXBmk0tICypvRXiEZIIaxtWxYbgL395FdqXNd/y41W1flvEUQYn4BScAx9cgzp4AA3QAhhMwDN4BW+OcV6cd+dj0Vpyiplj8EfO5w+BIpOP</latexit><latexit sha1_base64="jXDPpPXkVL5iu55I3I0jwpHMnso=">AAACAnicbZDLSsNAFIYnXmu9RV26GSyCCymJCLos6sKVKPYmbQyT6bQdOpmEmZNCCdn5GG7duBFx61O4822ctllo6w8DH/85hzPnD2LBNTjOt7WwuLS8slpYK65vbG5t2zu7dR0lirIajUSkmgHRTHDJasBBsGasGAkDwRrB4HJcbwyZ0jySVRjFzAtJT/IupwSM5dt27KdtFabV46vH1MmyzLdLTtmZCM+Dm0MJ5Xq4uS9rUFz2fPur3YloEjIJVBCtW64Tg5cSBZwKlhXbiWYxoQPSYy2DkoRMe+nkhAwfGqeDu5EyTwKeuL8nUhJqPQoD0xkS6OvZ2tj8r9ZKoHvupVzGCTBJp4u6icAQ4XEeuMMVoyBGBghV3PwV0z5RhIJJrWjScGdvn4f6Sdk1fHdaqlzkuRTQPjpAR8hFZ6iCrtEtqiGKhugZvaA368l6td6tj2nrgpXP7KE/sj5/ANOGlzQ=</latexit><latexit sha1_base64="jXDPpPXkVL5iu55I3I0jwpHMnso=">AAACAnicbZDLSsNAFIYnXmu9RV26GSyCCymJCLos6sKVKPYmbQyT6bQdOpmEmZNCCdn5GG7duBFx61O4822ctllo6w8DH/85hzPnD2LBNTjOt7WwuLS8slpYK65vbG5t2zu7dR0lirIajUSkmgHRTHDJasBBsGasGAkDwRrB4HJcbwyZ0jySVRjFzAtJT/IupwSM5dt27KdtFabV46vH1MmyzLdLTtmZCM+Dm0MJ5Xq4uS9rUFz2fPur3YloEjIJVBCtW64Tg5cSBZwKlhXbiWYxoQPSYy2DkoRMe+nkhAwfGqeDu5EyTwKeuL8nUhJqPQoD0xkS6OvZ2tj8r9ZKoHvupVzGCTBJp4u6icAQ4XEeuMMVoyBGBghV3PwV0z5RhIJJrWjScGdvn4f6Sdk1fHdaqlzkuRTQPjpAR8hFZ6iCrtEtqiGKhugZvaA368l6td6tj2nrgpXP7KE/sj5/ANOGlzQ=</latexit><latexit sha1_base64="jXDPpPXkVL5iu55I3I0jwpHMnso=">AAACAnicbZDLSsNAFIYnXmu9RV26GSyCCymJCLos6sKVKPYmbQyT6bQdOpmEmZNCCdn5GG7duBFx61O4822ctllo6w8DH/85hzPnD2LBNTjOt7WwuLS8slpYK65vbG5t2zu7dR0lirIajUSkmgHRTHDJasBBsGasGAkDwRrB4HJcbwyZ0jySVRjFzAtJT/IupwSM5dt27KdtFabV46vH1MmyzLdLTtmZCM+Dm0MJ5Xq4uS9rUFz2fPur3YloEjIJVBCtW64Tg5cSBZwKlhXbiWYxoQPSYy2DkoRMe+nkhAwfGqeDu5EyTwKeuL8nUhJqPQoD0xkS6OvZ2tj8r9ZKoHvupVzGCTBJp4u6icAQ4XEeuMMVoyBGBghV3PwV0z5RhIJJrWjScGdvn4f6Sdk1fHdaqlzkuRTQPjpAR8hFZ6iCrtEtqiGKhugZvaA368l6td6tj2nrgpXP7KE/sj5/ANOGlzQ=</latexit>
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Purely signal D0-tagged jet 
distribution extractedPerformed in intervals of pT,D0
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Extracting the D0-meson signal
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Soft π from D* decays

Nima Zardoshti - LIP Seminar

Performed in intervals of pT,D0
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45Correction for D0-jet reconstruction efficiency

Each side-band subtracted distribution is 
corrected by the appropriate efficiency

pTD0
<latexit sha1_base64="rvUWn8GOIKzmHNIhO3Al4dNawZA=">AAAB/XicdZDLSgMxFIYz9Vbrbbzs3ASL4KpMpWi7K+rCZYXeoB2HTJppQ5PMkGSEOgy+ihsXirj1Pdz5NmbaUlT0QMLP959DTn4/YlRpx/m0ckvLK6tr+fXCxubW9o69u9dWYSwxaeGQhbLrI0UYFaSlqWakG0mCuM9Ixx9fZn7njkhFQ9HUk4i4HA0FDShG2iDPPoi8pC950kyz+yq9TZw09eyiU6rVatXqGSyXnGnBGak4C1IE82p49kd/EOKYE6ExQ0r1yk6k3QRJTTEjaaEfKxIhPEZD0jNSIE6Um0y3T+GxIQMYhNIcoeGUfp9IEFdqwn3TyZEeqd9eBv/yerEOqm5CRRRrIvDsoSBmUIcwiwIOqCRYs4kRCEtqdoV4hCTC2gRWMCEs/v6/aJ+WykbfVIr1i3kceXAIjsAJKINzUAfXoAFaAIN78AiewYv1YD1Zr9bbrDVnzWf2wY+y3r8AyieWFw==</latexit><latexit sha1_base64="ovjkdAV9AZtOa3ZTzvrLul4cBDo=">AAACInicjVBLSwMxGMzWV62v9XHzEiyCp7KVou2tqAePCn1Buy7ZNNuGJtklyQp12f/iwYt/xYuoJ8EfY7YtRUXBDxKGmflIZvyIUaUd593KLSwuLa/kVwtr6xubW/b2TkuFscSkiUMWyo6PFGFUkKammpFOJAniPiNtf3Se6e1bIhUNRUOPI+JyNBA0oBhpQ3n2XuQlPcmTRprdF+lN4qSpZxedUq1Wq1ZPYLnkTAZOmYozZ4pgNv+ze/Zrrx/imBOhMUNKdctOpN0ESU0xI2mhFysSITxCA9I1UCBOlJtMIqbw0DB9GITSHKHhhP26kSCu1Jj7xsmRHqqfWkb+pnVjHVTdhIoo1kTg6UNBzKAOYdYX7FNJsGZjAxCW1PwV4iGSCGvTasFEnyf+G7SOS2WDryvF+tmsszzYBwfgCJTBKaiDS3AFmgCDO3APHsGz9WA9WS/W29Sas2Y7u+DbWB+f5HOd6Q==</latexit><latexit sha1_base64="ovjkdAV9AZtOa3ZTzvrLul4cBDo=">AAACInicjVBLSwMxGMzWV62v9XHzEiyCp7KVou2tqAePCn1Buy7ZNNuGJtklyQp12f/iwYt/xYuoJ8EfY7YtRUXBDxKGmflIZvyIUaUd593KLSwuLa/kVwtr6xubW/b2TkuFscSkiUMWyo6PFGFUkKammpFOJAniPiNtf3Se6e1bIhUNRUOPI+JyNBA0oBhpQ3n2XuQlPcmTRprdF+lN4qSpZxedUq1Wq1ZPYLnkTAZOmYozZ4pgNv+ze/Zrrx/imBOhMUNKdctOpN0ESU0xI2mhFysSITxCA9I1UCBOlJtMIqbw0DB9GITSHKHhhP26kSCu1Jj7xsmRHqqfWkb+pnVjHVTdhIoo1kTg6UNBzKAOYdYX7FNJsGZjAxCW1PwV4iGSCGvTasFEnyf+G7SOS2WDryvF+tmsszzYBwfgCJTBKaiDS3AFmgCDO3APHsGz9WA9WS/W29Sas2Y7u+DbWB+f5HOd6Q==</latexit><latexit sha1_base64="ovjkdAV9AZtOa3ZTzvrLul4cBDo=">AAACInicjVBLSwMxGMzWV62v9XHzEiyCp7KVou2tqAePCn1Buy7ZNNuGJtklyQp12f/iwYt/xYuoJ8EfY7YtRUXBDxKGmflIZvyIUaUd593KLSwuLa/kVwtr6xubW/b2TkuFscSkiUMWyo6PFGFUkKammpFOJAniPiNtf3Se6e1bIhUNRUOPI+JyNBA0oBhpQ3n2XuQlPcmTRprdF+lN4qSpZxedUq1Wq1ZPYLnkTAZOmYozZ4pgNv+ze/Zrrx/imBOhMUNKdctOpN0ESU0xI2mhFysSITxCA9I1UCBOlJtMIqbw0DB9GITSHKHhhP26kSCu1Jj7xsmRHqqfWkb+pnVjHVTdhIoo1kTg6UNBzKAOYdYX7FNJsGZjAxCW1PwV4iGSCGvTasFEnyf+G7SOS2WDryvF+tmsszzYBwfgCJTBKaiDS3AFmgCDO3APHsGz9WA9WS/W29Sas2Y7u+DbWB+f5HOd6Q==</latexit>

pT,D0
<latexit sha1_base64="M4CVhjis6iwx4kCbqdYC8no1gAs=">AAAB+XicdZDLSgMxFIYzXmu9jbp0EyyCCylTKdruirpwWaE3aMchk2ba0CQzJJlCCfMmblwo4tY3cefbmF4oKvpD4Oc753BO/jBhVGnP+3RWVtfWNzZzW/ntnd29fffgsKXiVGLSxDGLZSdEijAqSFNTzUgnkQTxkJF2OLqZ1ttjIhWNRUNPEuJzNBA0ohhpiwLXTQLTk9w0zm8fjJdlWeAWvGK1Wq1ULmGp6M0E56TsLUkBLFQP3I9eP8YpJ0JjhpTqlrxE+wZJTTEjWb6XKpIgPEID0rVWIE6Ub2aXZ/DUkj6MYmmf0HBGv08YxJWa8NB2cqSH6ndtCv+qdVMdVXxDRZJqIvB8UZQyqGM4jQH2qSRYs4k1CEtqb4V4iCTC2oaVtyEs//6/aV0US9bflwu160UcOXAMTsAZKIErUAN3oA6aAIMxeATP4MUxzpPz6rzNW1ecxcwR+CHn/QsChpPo</latexit><latexit sha1_base64="Dxbbu/8DIUj40LowejbDsbmp9ik=">AAACHnicjVDLSgMxFM3UV62vUZdugkVwIWVGira7oi5cKvQF7Thk0kwbmmSGJFMow/yJCzf+ihsRwZX+jemDoqLggcDhnHO5uSeIGVXacT6s3NLyyupafr2wsbm1vWPv7jVVlEhMGjhikWwHSBFGBWloqhlpx5IgHjDSCoaXE781IlLRSNT1OCYeR31BQ4qRNpJv27GfdiVP6ydXd6mTZZlvF51StVqtVM6gW3KmgDOl7CyUIpjjf3Hffuv2IpxwIjRmSKmO68TaS5HUFDOSFbqJIjHCQ9QnHUMF4kR56fS8DB4ZpQfDSJonNJyqXydSxJUa88AkOdID9dObiL95nUSHFS+lIk40EXi2KEwY1BGcdAV7VBKs2dgQhCU1f4V4gCTC2jRaMKcvLv6bNE9LruG35WLtYt5ZHhyAQ3AMXHAOauAa3IAGwGAE7sEjeLYerCfrxXqdRXPWfGYffIP1/gnRLJu6</latexit><latexit sha1_base64="Dxbbu/8DIUj40LowejbDsbmp9ik=">AAACHnicjVDLSgMxFM3UV62vUZdugkVwIWVGira7oi5cKvQF7Thk0kwbmmSGJFMow/yJCzf+ihsRwZX+jemDoqLggcDhnHO5uSeIGVXacT6s3NLyyupafr2wsbm1vWPv7jVVlEhMGjhikWwHSBFGBWloqhlpx5IgHjDSCoaXE781IlLRSNT1OCYeR31BQ4qRNpJv27GfdiVP6ydXd6mTZZlvF51StVqtVM6gW3KmgDOl7CyUIpjjf3Hffuv2IpxwIjRmSKmO68TaS5HUFDOSFbqJIjHCQ9QnHUMF4kR56fS8DB4ZpQfDSJonNJyqXydSxJUa88AkOdID9dObiL95nUSHFS+lIk40EXi2KEwY1BGcdAV7VBKs2dgQhCU1f4V4gCTC2jRaMKcvLv6bNE9LruG35WLtYt5ZHhyAQ3AMXHAOauAa3IAGwGAE7sEjeLYerCfrxXqdRXPWfGYffIP1/gnRLJu6</latexit><latexit sha1_base64="Dxbbu/8DIUj40LowejbDsbmp9ik=">AAACHnicjVDLSgMxFM3UV62vUZdugkVwIWVGira7oi5cKvQF7Thk0kwbmmSGJFMow/yJCzf+ihsRwZX+jemDoqLggcDhnHO5uSeIGVXacT6s3NLyyupafr2wsbm1vWPv7jVVlEhMGjhikWwHSBFGBWloqhlpx5IgHjDSCoaXE781IlLRSNT1OCYeR31BQ4qRNpJv27GfdiVP6ydXd6mTZZlvF51StVqtVM6gW3KmgDOl7CyUIpjjf3Hffuv2IpxwIjRmSKmO68TaS5HUFDOSFbqJIjHCQ9QnHUMF4kR56fS8DB4ZpQfDSJonNJyqXydSxJUa88AkOdID9dObiL95nUSHFS+lIk40EXi2KEwY1BGcdAV7VBKs2dgQhCU1f4V4gCTC2jRaMKcvLv6bNE9LruG35WLtYt5ZHhyAQ3AMXHAOauAa3IAGwGAE7sEjeLYerCfrxXqdRXPWfGYffIP1/gnRLJu6</latexit>

pT,D0
<latexit sha1_base64="M4CVhjis6iwx4kCbqdYC8no1gAs=">AAAB+XicdZDLSgMxFIYzXmu9jbp0EyyCCylTKdruirpwWaE3aMchk2ba0CQzJJlCCfMmblwo4tY3cefbmF4oKvpD4Oc753BO/jBhVGnP+3RWVtfWNzZzW/ntnd29fffgsKXiVGLSxDGLZSdEijAqSFNTzUgnkQTxkJF2OLqZ1ttjIhWNRUNPEuJzNBA0ohhpiwLXTQLTk9w0zm8fjJdlWeAWvGK1Wq1ULmGp6M0E56TsLUkBLFQP3I9eP8YpJ0JjhpTqlrxE+wZJTTEjWb6XKpIgPEID0rVWIE6Ub2aXZ/DUkj6MYmmf0HBGv08YxJWa8NB2cqSH6ndtCv+qdVMdVXxDRZJqIvB8UZQyqGM4jQH2qSRYs4k1CEtqb4V4iCTC2oaVtyEs//6/aV0US9bflwu160UcOXAMTsAZKIErUAN3oA6aAIMxeATP4MUxzpPz6rzNW1ecxcwR+CHn/QsChpPo</latexit><latexit sha1_base64="Dxbbu/8DIUj40LowejbDsbmp9ik=">AAACHnicjVDLSgMxFM3UV62vUZdugkVwIWVGira7oi5cKvQF7Thk0kwbmmSGJFMow/yJCzf+ihsRwZX+jemDoqLggcDhnHO5uSeIGVXacT6s3NLyyupafr2wsbm1vWPv7jVVlEhMGjhikWwHSBFGBWloqhlpx5IgHjDSCoaXE781IlLRSNT1OCYeR31BQ4qRNpJv27GfdiVP6ydXd6mTZZlvF51StVqtVM6gW3KmgDOl7CyUIpjjf3Hffuv2IpxwIjRmSKmO68TaS5HUFDOSFbqJIjHCQ9QnHUMF4kR56fS8DB4ZpQfDSJonNJyqXydSxJUa88AkOdID9dObiL95nUSHFS+lIk40EXi2KEwY1BGcdAV7VBKs2dgQhCU1f4V4gCTC2jRaMKcvLv6bNE9LruG35WLtYt5ZHhyAQ3AMXHAOauAa3IAGwGAE7sEjeLYerCfrxXqdRXPWfGYffIP1/gnRLJu6</latexit><latexit sha1_base64="Dxbbu/8DIUj40LowejbDsbmp9ik=">AAACHnicjVDLSgMxFM3UV62vUZdugkVwIWVGira7oi5cKvQF7Thk0kwbmmSGJFMow/yJCzf+ihsRwZX+jemDoqLggcDhnHO5uSeIGVXacT6s3NLyyupafr2wsbm1vWPv7jVVlEhMGjhikWwHSBFGBWloqhlpx5IgHjDSCoaXE781IlLRSNT1OCYeR31BQ4qRNpJv27GfdiVP6ydXd6mTZZlvF51StVqtVM6gW3KmgDOl7CyUIpjjf3Hffuv2IpxwIjRmSKmO68TaS5HUFDOSFbqJIjHCQ9QnHUMF4kR56fS8DB4ZpQfDSJonNJyqXydSxJUa88AkOdID9dObiL95nUSHFS+lIk40EXi2KEwY1BGcdAV7VBKs2dgQhCU1f4V4gCTC2jRaMKcvLv6bNE9LruG35WLtYt5ZHhyAQ3AMXHAOauAa3IAGwGAE7sEjeLYerCfrxXqdRXPWfGYffIP1/gnRLJu6</latexit><latexit sha1_base64="Dxbbu/8DIUj40LowejbDsbmp9ik=">AAACHnicjVDLSgMxFM3UV62vUZdugkVwIWVGira7oi5cKvQF7Thk0kwbmmSGJFMow/yJCzf+ihsRwZX+jemDoqLggcDhnHO5uSeIGVXacT6s3NLyyupafr2wsbm1vWPv7jVVlEhMGjhikWwHSBFGBWloqhlpx5IgHjDSCoaXE781IlLRSNT1OCYeR31BQ4qRNpJv27GfdiVP6ydXd6mTZZlvF51StVqtVM6gW3KmgDOl7CyUIpjjf3Hffuv2IpxwIjRmSKmO68TaS5HUFDOSFbqJIjHCQ9QnHUMF4kR56fS8DB4ZpQfDSJonNJyqXydSxJUa88AkOdID9dObiL95nUSHFS+lIk40EXi2KEwY1BGcdAV7VBKs2dgQhCU1f4V4gCTC2jRaMKcvLv6bNE9LruG35WLtYt5ZHhyAQ3AMXHAOauAa3IAGwGAE7sEjeLYerCfrxXqdRXPWfGYffIP1/gnRLJu6</latexit>

The efficiency of reconstructing D0-tagged jet 
candidates is strongly              dependentpT,D0

<latexit sha1_base64="BmHAGmPaw3He6zrMqOxQa+vcXcw=">AAAB/nicdZBNS8MwGMfT+TbnW1U8eQkOwYOM1uk6b0M9eJywN9hqSbNsC0vTkqTCKAW/ihcPinj1c3jz25huE1T0DyE//s/zkCd/P2JUKsv6MHILi0vLK/nVwtr6xuaWub3TkmEsMGnikIWi4yNJGOWkqahipBMJggKfkbY/vszq7TsiJA15Q00i4gZoyOmAYqS05Zl7kZf0RJA00uPsukpvEytNPbNolc7PqnbZgRoqZa0MHKdSKUO7ZE1VBHPVPfO91w9xHBCuMENSdm0rUm6ChKKYkbTQiyWJEB6jIelq5Cgg0k2m66fwUDt9OAiFPlzBqft9IkGBlJPA150BUiP5u5aZf9W6sRpU3YTyKFaE49lDg5hBFcIsC9ingmDFJhoQFlTvCvEICYSVTqygQ/j6KfwfWiclW/PNabF2MY8jD/bBATgCNnBADVyDOmgCDBLwAJ7As3FvPBovxuusNWfMZ3bBDxlvn0RHllY=</latexit><latexit sha1_base64="BN7clEPs5rvXkl+kUXhSQFijNbE=">AAACI3icjVDNS8MwHE3n15xfVfHkJTgEDzJap+u8DfXgUWFfsNWSZtkWlqYlSYVR+sd48OK/4kWGFw/+L6bbBBUFH4Q83vv9SN7zI0alsqw3I7ewuLS8kl8trK1vbG6Z2ztNGcYCkwYOWSjaPpKEUU4aiipG2pEgKPAZafmjy8xv3RMhacjrahwRN0ADTvsUI6Ulz9yLvKQrgqSeHmfXVXqXWGnqmUWrdH5WtcsO1KRS1siI41QqZWiXrCmKYI7/jXvmpNsLcRwQrjBDUnZsK1JugoSimJG00I0liRAeoQHpaMpRQKSbTDOm8FArPdgPhT5cwan6dSNBgZTjwNeTAVJD+dPLxN+8Tqz6VTehPIoV4Xj2UD9mUIUwKwz2qCBYsbEmCAuq/wrxEAmEla61oKN/5oN/k+ZJydb89rRYu5h3lgf74AAcARs4oAauwQ1oAAwS8ACewIvxaDwbE+N1Npoz5ju74BuM9w9yip4x</latexit><latexit sha1_base64="BN7clEPs5rvXkl+kUXhSQFijNbE=">AAACI3icjVDNS8MwHE3n15xfVfHkJTgEDzJap+u8DfXgUWFfsNWSZtkWlqYlSYVR+sd48OK/4kWGFw/+L6bbBBUFH4Q83vv9SN7zI0alsqw3I7ewuLS8kl8trK1vbG6Z2ztNGcYCkwYOWSjaPpKEUU4aiipG2pEgKPAZafmjy8xv3RMhacjrahwRN0ADTvsUI6Ulz9yLvKQrgqSeHmfXVXqXWGnqmUWrdH5WtcsO1KRS1siI41QqZWiXrCmKYI7/jXvmpNsLcRwQrjBDUnZsK1JugoSimJG00I0liRAeoQHpaMpRQKSbTDOm8FArPdgPhT5cwan6dSNBgZTjwNeTAVJD+dPLxN+8Tqz6VTehPIoV4Xj2UD9mUIUwKwz2qCBYsbEmCAuq/wrxEAmEla61oKN/5oN/k+ZJydb89rRYu5h3lgf74AAcARs4oAauwQ1oAAwS8ACewIvxaDwbE+N1Npoz5ju74BuM9w9yip4x</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="nlk6KDlNyY8kFZvv0PqKoDUTP2Q=">AAAB83icbZBNS8MwHMb/9XXOqVXw5CU4BA8yWi96FPTgccLeYKslzdItLGlLkgojFPwqXjwo4nfx5rcx3XbQzQdCfjxPQv55oowzpT3v21lb39jc2q7sVHdre/sH7mGto9JcEtomKU9lL8KKcpbQtmaa014mKRYRp91oclvm3ScqFUuTlp5mNBB4lLCYEaytFbrHWWgGUphWcVFud8Wj8YoidOtew5sJrYK/gDos1Azdr8EwJbmgiSYcK9X3vUwHBkvNCKdFdZArmmEywSPat5hgQVVgZuMX6Mw6QxSn0q5Eo5n7+4bBQqmpiOxJgfVYLWel+V/Wz3V8HRiWZLmmCZk/FOcc6RSVXaAhk5RoPrWAiWR2VkTGWGKibWNVW4K//OVV6Fw2fMsPHlTgBE7hHHy4ghu4hya0gYCBF3iDd+fZeXU+5nWtOYvejuCPnM8fQwaUiw==</latexit><latexit sha1_base64="Vs5v+ndsZkf/5P8HWQKLQIwrIuk=">AAAB83icdZDLSgMxGIX/qbdaq46CKzfBIriQMmOxU3eCLlxW6A3accikaRuauZBkhDIM+CpuXCjiu7jzbcy0FVT0QMjHOQn5c/yYM6ks68MorKyurW8UN0tb5e2dXXOv3JFRIghtk4hHoudjSTkLaVsxxWkvFhQHPqddf3qV5917KiSLwpaaxdQN8DhkI0aw0pZnHsReOhBB2spO8+06u0utLPPMilW9OG/YNQdpqNe0cnCcer2G7Ko1VwWWanrm+2AYkSSgoSIcS9m3rVi5KRaKEU6z0iCRNMZkise0rzHEAZVuOh8/Q8faGaJRJPQKFZq732+kOJByFvj6ZIDVRP7OcvOvrJ+oUcNNWRgnioZk8dAo4UhFKO8CDZmgRPGZBkwE07MiMsECE6UbK+kSvn6K/ofOWdXWfGtBEQ7hCE7ABgcu4Qaa0AYCKTzCM7wYD8aT8bqoq2Ase9uHHzLePgHMqJTt</latexit><latexit sha1_base64="PECzIjOZvPtbxmQptYgUsZvymag=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuJAyY7FTd0VduKzQG7TjkEkzbWjmQpIRShjwVdy4UMStz+HOtzHTVlDRH0I+/nMOOfn9hFEhLevDWFhcWl5ZLawV1zc2t7bNnd22iFOOSQvHLOZdHwnCaERakkpGugknKPQZ6fjjy7zeuSNc0DhqyklC3BANIxpQjKS2PHM/8VSfh6qZneTXVXarrCzzzJJVPj+r2RUHaqhWtHJwnGq1Au2yNVUJzNXwzPf+IMZpSCKJGRKiZ1uJdBXikmJGsmI/FSRBeIyGpKcxQiERrpqun8Ej7QxgEHN9Igmn7vcJhUIhJqGvO0MkR+J3LTf/qvVSGdRcRaMklSTCs4eClEEZwzwLOKCcYMkmGhDmVO8K8QhxhKVOrKhD+Pop/B/ap2Vb841Vql/M4yiAA3AIjoENHFAH16ABWgADBR7AE3g27o1H48V4nbUuGPOZPfBDxtsnQweWUg==</latexit><latexit sha1_base64="BmHAGmPaw3He6zrMqOxQa+vcXcw=">AAAB/nicdZBNS8MwGMfT+TbnW1U8eQkOwYOM1uk6b0M9eJywN9hqSbNsC0vTkqTCKAW/ihcPinj1c3jz25huE1T0DyE//s/zkCd/P2JUKsv6MHILi0vLK/nVwtr6xuaWub3TkmEsMGnikIWi4yNJGOWkqahipBMJggKfkbY/vszq7TsiJA15Q00i4gZoyOmAYqS05Zl7kZf0RJA00uPsukpvEytNPbNolc7PqnbZgRoqZa0MHKdSKUO7ZE1VBHPVPfO91w9xHBCuMENSdm0rUm6ChKKYkbTQiyWJEB6jIelq5Cgg0k2m66fwUDt9OAiFPlzBqft9IkGBlJPA150BUiP5u5aZf9W6sRpU3YTyKFaE49lDg5hBFcIsC9ingmDFJhoQFlTvCvEICYSVTqygQ/j6KfwfWiclW/PNabF2MY8jD/bBATgCNnBADVyDOmgCDBLwAJ7As3FvPBovxuusNWfMZ3bBDxlvn0RHllY=</latexit><latexit sha1_base64="BmHAGmPaw3He6zrMqOxQa+vcXcw=">AAAB/nicdZBNS8MwGMfT+TbnW1U8eQkOwYOM1uk6b0M9eJywN9hqSbNsC0vTkqTCKAW/ihcPinj1c3jz25huE1T0DyE//s/zkCd/P2JUKsv6MHILi0vLK/nVwtr6xuaWub3TkmEsMGnikIWi4yNJGOWkqahipBMJggKfkbY/vszq7TsiJA15Q00i4gZoyOmAYqS05Zl7kZf0RJA00uPsukpvEytNPbNolc7PqnbZgRoqZa0MHKdSKUO7ZE1VBHPVPfO91w9xHBCuMENSdm0rUm6ChKKYkbTQiyWJEB6jIelq5Cgg0k2m66fwUDt9OAiFPlzBqft9IkGBlJPA150BUiP5u5aZf9W6sRpU3YTyKFaE49lDg5hBFcIsC9ingmDFJhoQFlTvCvEICYSVTqygQ/j6KfwfWiclW/PNabF2MY8jD/bBATgCNnBADVyDOmgCDBLwAJ7As3FvPBovxuusNWfMZ3bBDxlvn0RHllY=</latexit><latexit sha1_base64="BmHAGmPaw3He6zrMqOxQa+vcXcw=">AAAB/nicdZBNS8MwGMfT+TbnW1U8eQkOwYOM1uk6b0M9eJywN9hqSbNsC0vTkqTCKAW/ihcPinj1c3jz25huE1T0DyE//s/zkCd/P2JUKsv6MHILi0vLK/nVwtr6xuaWub3TkmEsMGnikIWi4yNJGOWkqahipBMJggKfkbY/vszq7TsiJA15Q00i4gZoyOmAYqS05Zl7kZf0RJA00uPsukpvEytNPbNolc7PqnbZgRoqZa0MHKdSKUO7ZE1VBHPVPfO91w9xHBCuMENSdm0rUm6ChKKYkbTQiyWJEB6jIelq5Cgg0k2m66fwUDt9OAiFPlzBqft9IkGBlJPA150BUiP5u5aZf9W6sRpU3YTyKFaE49lDg5hBFcIsC9ingmDFJhoQFlTvCvEICYSVTqygQ/j6KfwfWiclW/PNabF2MY8jD/bBATgCNnBADVyDOmgCDBLwAJ7As3FvPBovxuusNWfMZ3bBDxlvn0RHllY=</latexit><latexit sha1_base64="LF+Lwneaci+UvUelvPy9yyVjM+I="></latexit><latexit sha1_base64="LF+Lwneaci+UvUelvPy9yyVjM+I="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="nlk6KDlNyY8kFZvv0PqKoDUTP2Q=">AAAB83icbZBNS8MwHMb/9XXOqVXw5CU4BA8yWi96FPTgccLeYKslzdItLGlLkgojFPwqXjwo4nfx5rcx3XbQzQdCfjxPQv55oowzpT3v21lb39jc2q7sVHdre/sH7mGto9JcEtomKU9lL8KKcpbQtmaa014mKRYRp91oclvm3ScqFUuTlp5mNBB4lLCYEaytFbrHWWgGUphWcVFud8Wj8YoidOtew5sJrYK/gDos1Azdr8EwJbmgiSYcK9X3vUwHBkvNCKdFdZArmmEywSPat5hgQVVgZuMX6Mw6QxSn0q5Eo5n7+4bBQqmpiOxJgfVYLWel+V/Wz3V8HRiWZLmmCZk/FOcc6RSVXaAhk5RoPrWAiWR2VkTGWGKibWNVW4K//OVV6Fw2fMsPHlTgBE7hHHy4ghu4hya0gYCBF3iDd+fZeXU+5nWtOYvejuCPnM8fQwaUiw==</latexit><latexit sha1_base64="Vs5v+ndsZkf/5P8HWQKLQIwrIuk=">AAAB83icdZDLSgMxGIX/qbdaq46CKzfBIriQMmOxU3eCLlxW6A3accikaRuauZBkhDIM+CpuXCjiu7jzbcy0FVT0QMjHOQn5c/yYM6ks68MorKyurW8UN0tb5e2dXXOv3JFRIghtk4hHoudjSTkLaVsxxWkvFhQHPqddf3qV5917KiSLwpaaxdQN8DhkI0aw0pZnHsReOhBB2spO8+06u0utLPPMilW9OG/YNQdpqNe0cnCcer2G7Ko1VwWWanrm+2AYkSSgoSIcS9m3rVi5KRaKEU6z0iCRNMZkise0rzHEAZVuOh8/Q8faGaJRJPQKFZq732+kOJByFvj6ZIDVRP7OcvOvrJ+oUcNNWRgnioZk8dAo4UhFKO8CDZmgRPGZBkwE07MiMsECE6UbK+kSvn6K/ofOWdXWfGtBEQ7hCE7ABgcu4Qaa0AYCKTzCM7wYD8aT8bqoq2Ase9uHHzLePgHMqJTt</latexit><latexit sha1_base64="PECzIjOZvPtbxmQptYgUsZvymag=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuJAyY7FTd0VduKzQG7TjkEkzbWjmQpIRShjwVdy4UMStz+HOtzHTVlDRH0I+/nMOOfn9hFEhLevDWFhcWl5ZLawV1zc2t7bNnd22iFOOSQvHLOZdHwnCaERakkpGugknKPQZ6fjjy7zeuSNc0DhqyklC3BANIxpQjKS2PHM/8VSfh6qZneTXVXarrCzzzJJVPj+r2RUHaqhWtHJwnGq1Au2yNVUJzNXwzPf+IMZpSCKJGRKiZ1uJdBXikmJGsmI/FSRBeIyGpKcxQiERrpqun8Ej7QxgEHN9Igmn7vcJhUIhJqGvO0MkR+J3LTf/qvVSGdRcRaMklSTCs4eClEEZwzwLOKCcYMkmGhDmVO8K8QhxhKVOrKhD+Pop/B/ap2Vb841Vql/M4yiAA3AIjoENHFAH16ABWgADBR7AE3g27o1H48V4nbUuGPOZPfBDxtsnQweWUg==</latexit><latexit sha1_base64="BmHAGmPaw3He6zrMqOxQa+vcXcw=">AAAB/nicdZBNS8MwGMfT+TbnW1U8eQkOwYOM1uk6b0M9eJywN9hqSbNsC0vTkqTCKAW/ihcPinj1c3jz25huE1T0DyE//s/zkCd/P2JUKsv6MHILi0vLK/nVwtr6xuaWub3TkmEsMGnikIWi4yNJGOWkqahipBMJggKfkbY/vszq7TsiJA15Q00i4gZoyOmAYqS05Zl7kZf0RJA00uPsukpvEytNPbNolc7PqnbZgRoqZa0MHKdSKUO7ZE1VBHPVPfO91w9xHBCuMENSdm0rUm6ChKKYkbTQiyWJEB6jIelq5Cgg0k2m66fwUDt9OAiFPlzBqft9IkGBlJPA150BUiP5u5aZf9W6sRpU3YTyKFaE49lDg5hBFcIsC9ingmDFJhoQFlTvCvEICYSVTqygQ/j6KfwfWiclW/PNabF2MY8jD/bBATgCNnBADVyDOmgCDBLwAJ7As3FvPBovxuusNWfMZ3bBDxlvn0RHllY=</latexit><latexit sha1_base64="BmHAGmPaw3He6zrMqOxQa+vcXcw=">AAAB/nicdZBNS8MwGMfT+TbnW1U8eQkOwYOM1uk6b0M9eJywN9hqSbNsC0vTkqTCKAW/ihcPinj1c3jz25huE1T0DyE//s/zkCd/P2JUKsv6MHILi0vLK/nVwtr6xuaWub3TkmEsMGnikIWi4yNJGOWkqahipBMJggKfkbY/vszq7TsiJA15Q00i4gZoyOmAYqS05Zl7kZf0RJA00uPsukpvEytNPbNolc7PqnbZgRoqZa0MHKdSKUO7ZE1VBHPVPfO91w9xHBCuMENSdm0rUm6ChKKYkbTQiyWJEB6jIelq5Cgg0k2m66fwUDt9OAiFPlzBqft9IkGBlJPA150BUiP5u5aZf9W6sRpU3YTyKFaE49lDg5hBFcIsC9ingmDFJhoQFlTvCvEICYSVTqygQ/j6KfwfWiclW/PNabF2MY8jD/bBATgCNnBADVyDOmgCDBLwAJ7As3FvPBovxuusNWfMZ3bBDxlvn0RHllY=</latexit><latexit sha1_base64="BmHAGmPaw3He6zrMqOxQa+vcXcw=">AAAB/nicdZBNS8MwGMfT+TbnW1U8eQkOwYOM1uk6b0M9eJywN9hqSbNsC0vTkqTCKAW/ihcPinj1c3jz25huE1T0DyE//s/zkCd/P2JUKsv6MHILi0vLK/nVwtr6xuaWub3TkmEsMGnikIWi4yNJGOWkqahipBMJggKfkbY/vszq7TsiJA15Q00i4gZoyOmAYqS05Zl7kZf0RJA00uPsukpvEytNPbNolc7PqnbZgRoqZa0MHKdSKUO7ZE1VBHPVPfO91w9xHBCuMENSdm0rUm6ChKKYkbTQiyWJEB6jIelq5Cgg0k2m66fwUDt9OAiFPlzBqft9IkGBlJPA150BUiP5u5aZf9W6sRpU3YTyKFaE49lDg5hBFcIsC9ingmDFJhoQFlTvCvEICYSVTqygQ/j6KfwfWiclW/PNabF2MY8jD/bBATgCNnBADVyDOmgCDBLwAJ7As3FvPBovxuusNWfMZ3bBDxlvn0RHllY=</latexit><latexit sha1_base64="LF+Lwneaci+UvUelvPy9yyVjM+I="></latexit><latexit sha1_base64="LF+Lwneaci+UvUelvPy9yyVjM+I="></latexit><latexit sha1_base64="LF+Lwneaci+UvUelvPy9yyVjM+I="></latexit>

Sum the corrected distributions over the                                               
IntervalspT,D0
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By fully reconstructing the D0-meson and following 
it in the shower we have isolated c -> cg  splittings

D0 meson



c     cg

c     cg

c     cg c     cg

Populating the c->cg Lund plane 

Nima Zardoshti - LIP Seminar

47

By fully reconstructing the D0-meson and following 
it in the shower we have isolated c -> cg  splittings
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By fully reconstructing the D0-meson and following 
it in the shower we have isolated c -> cg  splittings

By fully reconstructing the D0-meson and following 
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Can we construct a baseline where a 
dead cone is not expected?
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charm branch
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Can we construct a baseline where a 
dead cone is not expected?

Following the charm quark through the shower 
coincides with following the hardest prong in 99% 

of cases
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hardest branch
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Can we construct a baseline where a 
dead cone is not expected?

We can implement a complementary procedure 
in a non-flavour tagged jet sample to study 

emissions from light quarks and gluons

Inclusive jets : all jets 
without any flavour 

determination
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Compare the angular distribution of charm-quark 
emissions to those of light quarks and gluons
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Smaller angles

The dead cone is uncovered through a direct 
measurement of the emission angle

Small angle emissions supressed for charm 
quarks compared to light quarks and gluons

7.7σ  
significance

Compare the angular distribution of charm-quark 
emissions to those of light quarks and gluons
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less suppression with increasing energy of the radiating charm quark

Uncovering the QCD dead cone
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The energy dependence of the dead-cone 

effect is measured in intervals of the energy 
of the charm quark at each emission

Compare the angular distribution of charm-quark 
emissions to those of light quarks and gluons
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The energy dependence of the dead-cone 

effect is measured in intervals of the energy 
of the charm quark at each emission

less suppression with increasing energy of the radiating charm quark

Compare the angular distribution of charm-quark 
emissions to those of light quarks and gluons
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The charm mass remains constant 

throughout the shower and gives rise to 
the dead-cone effect

Compare the angular distribution of charm-quark 
emissions to those of light quarks and gluons

Shaded regions are expected dead-cone 
region for a charm mass of 1.275 GeV/c

Nature 605 (2022) 440-446
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Compare the angular distribution of charm-quark 
emissions to those of light quarks and gluons
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Nature 605 (2022) 440-446 The real baseline for the absence of a 

dead-cone is influenced by the differences 
between quark and gluon fragmentation

Real baseline is the ratio of light 
quark to inclusive emissions
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A. J. Larkoski et al. , JHEP 1405 (2014) 146

Measuring the c->cg splitting function
Now that we have uncovered the mechanism responsible for mass effects in the  QCD shower 

we extend the techniques to characterise the impact of these mass effects

The grooming procedure reduces contribution of non-perturbative 
effects and enriches the selection with perturbative emissions

Each splitting is tested against 
the Soft Drop condition

z = 0.1,� = 0
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61Measuring the c->cg splitting function

Converges onto the 
QCD splitting function 
for the first splitting 

that passes Soft Drop

Emissions from 
charm-quarks have a 

steeper splitting 
probability than light 

quarks and gluons

Fewer symmetric 
splittingsz = 0.1,� = 0
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62Measuring the c->cg angular dependence

Opening angle of the 
first emission passing 

Soft Drop

Gluon jets have a 
broader shower profile 

than quark jets

Competing effects 
between the dead cone 
and the increased quark 

emissions at small 
angles z = 0.1,� = 0
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63Looking deeper into the perturbative shower

Strongly correlated to 
the number of 

perturbative emissions 
in the shower

Charm quarks on 
average have fewer hard 

emissions

Hardening of the 
fragmentation function 

from the dead-cone

Towards isolating the perturbative physics of heavy-flavour fragmentation functions

z = 0.1,� = 0
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Time Projection Chamber
GEM based readout

Inner Tracking System 2
7 layer pixel inner tracker

faster readout to access rare probes

Impact parameter resolution of      
25 µm at pT = 1 GeV/c

Access to fully reconstructed beauty 
and charm hadrons

Expected pp luminosity of 200 pb-1

Run 3 and 4
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Run 3 and 4

Impact parameter resolution of 3 µm at pT = 1 GeV/c

Excellent PID capabilities to intermediate pT

Unprecedented access to fully reconstructed beauty 
and charm hadrons

Run 5 and 6

ALICE 3
Letter of intent:

CERN-LHCC-2022-009 ; LHCC-I-038



Disentangling mass and Casimir colour effects in Run 3 

Comparisons in pp

Low pT charm and inclusive sensitive to both mass and 
Casmir colour effects (Run 2)

Beauty and charm-quark emissions isolate mass effects

High pT charm and inclusive comparisons isolate Casmir 
colour factors
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Dead cone of B+ - tagged jets 
Dead cone of D0 - tagged jets

No dead-cone baseline

ALICE-PUBLIC-2020-005 ; CERN-LHCC-2020-018



Disentangling mass and Casimir colour effects in Run 3 

Comparisons in pp

Low pT charm and inclusive sensitive to both mass and 
Casmir colour effects (Run 2)

Beauty and charm-quark emissions isolate mass effects

High pT charm and inclusive comparisons isolate Casmir 
colour factors

Comparisons in Pb-Pb

Measurements of the heavy-flavour shower profile to be 
extended to heavy-ion collisions where these flavour 

dependent properties can unlock new insights into the 
nature of the deconfined medium
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H. T. Li, I. Vitev, arXiv:1812.03348

Modification of the heavy-flavour splitting 
functions in heavy-ion collisions
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New experimental technique to 
reconstruct emissions of heavy-flavour 

quarks in the parton shower 
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mass and Casimir colour factors 

in the parton shower


