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Outline

Vertex reconstruction

Tracks:

- Global tracks (DCA to primary vertex)
- Primary tracks

Summary/Requests
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Primary Vertex Reconstruction
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Primary Vertex Reconstruction
In the future it would be 
good to smear not only 
z-position of the primary 
vertex, but also x and y:

● More realistic scenario

Currently, not all 
reconstruction patterns 
are clear.

What is the size of the beam 
pipe?
What is the radial distance to 
the closest material? To the 
inner field cage?
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Simulated Reconstructed
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Primary Vertex Reconstruction

Where are the outliers come from? Vertices produced in the material? Z dependence?
In general, looks reasonable for central collisions. Need tests for peripheral/p+p ones.
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Bin width: 50 μm
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Tracks
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Track Types in MpdDst
There are several track types that are currently stored in MpdDst:
● Global
● Primary (container exists, but information is not stored)
● MC
● TPC Kalman

Global tracks are filled from Kalman ones. Amount is equal almost all the time…
How Kalman tracks were fitted? To beam line? 
What information is stored in the Kalman track?
Naive expectation says that number of track for the classes should not differ much, 
BUT…

What is a definition of MCTrack?
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Track number [global/mc/kalman]:   [ 1015 / 54394 / 1015 ]
Track number [global/mc/kalman]:   [ 993 / 53730 / 993 ]
Track number [global/mc/kalman]:   [ 994 / 54140 / 994 ]
Track number [global/mc/kalman]:   [ 965 / 53991 / 965 ]
Track number [global/mc/kalman]:   [ 1074 / 60090 / 1074 ]
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What is Stored in DCA of Global Track?
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MpdFillDstTask.cxx

Side note:
In case one will want to use 
barrel electromagnetic 
calorimeter, the last point 
should be stored. 

All projections should be 
done using track 
momentum estimated from 
this point (with material 
taken into account).
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Lets Take a Closer Look
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Lets Take a Closer Look

The idea is regular. Take first point and momentum there (fitted point with the fitted 
momentum), make helix, find DCA of the helix to the primary vertex, take this point for 
the starting point (i.e. can estimate DCA) and look at the momentum of the track at this 
point. Momentum components change along the helix.
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Helix Parameterization

The way it is implemented in the current version 
of MPD (one can use MpdHelix instead):
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The STAR/ALICE way of the calculation using 
MpdMiniPhysicalHelix (a part of MpdMiniDst):

Both methods provide almost the same results with 
the accuracy of the rounding precision.

BUT...
In both cases, track momentum used for the 
estimation (either from Kalman or global track) is 
ALREADY stored for DCA point to the primary vertex.

Why? Why store components of the 
same track in different frames?
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Assumption: B-field = 0.5 T



DCA of Global Track to Primary Vertex

● Finally, a reasonable DCA distribution of global track to primary vertex! YEAH!!!
● But one still needs primary tracks to perform most of the analyses because their 

momentum distributions will differ from that for globals (momentum-dependent). 
● Is there a way to retrieve them right now? … Yes (and no) ...
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Looking at Tracks Used for the Vertex Reconstruction

13Grigory Nigmatkulov (NRNU MEPhI). MPD Physics Seminar. 11/21/2019



Primary Tracks

● Reasonable distribution except outliers. What is the origin of outliers?
● Need to store momentum of the primary tracks (global/kalman tracks fitted to 

primary vertex)
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Summary/Requests
● Primary vertex reconstruction

○ Seems to be reasonable for central A+A collisions.
○ Need to understand outliers.
○ Need tests with peripheral/p+p collisions.

● Tracks
○ DCA information can be retrieved.
○ Primary tracks can be partially restored. Outliers have to be explained.

● Requests:
○ Code documentation: what is stored and at which conditions

KalmanTrack, MCTrack.
○ Information from trigger detectors: what is the T0? Which detectors provide 

start time for TOF? How the triggers will be stored? Need realistic simulation.
○ Primary track (fitted to primary vertex) information MUST be stored.
○ Need Monte Carlo information from generator level. Otherwise, there is 

no way of realistic efficiency/resolution estimation. Also important for physics analyses.
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