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• Brief introduction to QGP in relativistic heavy-ion collision 

• HADES experiment 

• Collision characterization 

• Goals and plans for diploma thesis

• First results



Quark-gluon plasma
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Normal Nuclear Matter Quark Gluon Plasma

Defined as: free movement of quarks and gluons - no longer confined

to hadrons (e.g. protons, neutrons)
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Phase diagram of matter in Temperature-Baryon Density plane. 
The two distinct phases of normal hadronic matter and QGP are indicated

Quark-gluon plasma
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Setup of HADES experiment
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Setup of HADES experiment



Au+Au collision
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Event characterization in the heavy-ion collisions
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In non-central collisions flow of particles is usually described by 
Fourier decomposition with respect to reaction plane: 

My purpose

• Different approaches and one of them is to use flow

My purpose is to confirm experimental results

Event characterization in the heavy-ion collisions
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Event characterization in the heavy-ion collisions
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Rapidity is a smart way to characterize longitudinal momentum in the 
beam-direction.
Rapidity is defined as

Event characterization in the heavy-ion collisions



Plans of diploma externship
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• Create a model of detector to see the dependence between direct flow 
and different granularity using QMD data Au+Au collisions at 1.23 AGev
- read QMD input data
- calculate momenta in CM system
- study close track pairs
- study of effects

• Simulate a model using Hgeant software
- Check current status of the flow
- Modify granularity



First results
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UrQMD input data
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Distribution of particles per cell of detector 
with final granularity

Distribution of particles per cell of detector
no close track rejection 
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First results(1)
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First results(2)



Experimental Data
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Thank you for your attention
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Flow dependence with no close track rejection 
from UrQMD data 

First results(3)
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Flow dependence for my preliminary model

First results(3)
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First results(4)



Conclusion
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From 2 to 25 Feb.
• A model of detector was created to see the dependence direct flow on 

granularity 
-used Ubuntu 16/04 OS and root package 5.34/34
- read UrQMD input data
- study close track pairs
- study of effeciency

Next steps:
• Improve model using more input data
• Compare with experimental data
• Monte Carlo model using Hgeant 2.4-9 

-solve problem of installation 
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Thank you for your attention

Conclusion


