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Outline

* Model of registration for a different cell size
for IQMD model data
* Efficiency of registration and its effects

* Correction matrix that takes into account
unregistered particles

 Comparison of the corrected model data to the
original data



Experiment HADES

Description of spectrometer and tracking system




Study of particles distribution
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Experimental data Au+Au 1.23AGeV @HADES
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Detection model

Calculation and remembering angles of all particles in one event

Cycle through cells (-180° < ¢ < 180° & 18° < # < 85°). Division of
all space (as they are normally distributed spherically) into cells with
the same area dcosé dg (for example - a sphere is divided with
dcosd =0.1, dp = 10°)

If a cell contains more than one particle, only one is selected and
written into the final data file

Finally, the directed flow is calculated for different types,
centralities and rapidity ranges using the final data file



Simulation results for IQMD model
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Comparison

Original data
o (IQMD generator)
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Comparison

Experiment (preliminary) Model for cellsize 6°x 6°
o (IQMD generator)
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Proton flow

Experiment* Model for cellsize 6°x 6° (IQMD
generator)
V1 for protons V1 for protons
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Proposed method

Express efficiency of registration as a linear function of the mean
multiplicity of particles

€ =1 —k x (mult)

Construct a correction matrix in the azimuthal and polar angles

Record the histogram information about the flow taking into account
the correction matrix

Select the parameter k such that the directed flows are symmetric
and pass through the zero point

11



Multiplicities

Multiplicity 0-10% centrality Multiplicity for 6x6 degrees model 0-10% centrality
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Multiplicity — average number of particles that hit
a theta-phi bin during one event




Efficiency of registration

Multiplicity for 6x6 degrees model 0-10% centrality
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Efficiency vs Multiplicity

k=042

True efficiency vs Multiplicity. - -~ - s, True efficiency vs Multiplicity
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Different slopes
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Experimental way for finding k

V1 at midrapidity for 0-10% centrality T
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Chi-square minimum

Data points Model expectation
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Corrected directed flows
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Comparison for Efficiency

Constructed efficiency for 6x6 degrees model True efficiency for 6x6 degrees model
0-10% centrality 0-10% centrality &
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Results and conclusions

- A particle detection model similar to the Au+Au at 1.23 A GeV
experiment was made

- The dependence of efficiency of registration on the size of cells
was investigated

- Proposed by HADES group method of correction was justified
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HADES centrality: arXiv:1712.07993
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