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We do we want to study?

• Emission function and other hypersurfaces for mesons and 

baryons. 

• Particle freeze-out time and compare received results 

from femtoscopy analysis with time of maximum emission 

function



Methods of analyzing 

freeze-out time using 

femtoscopy analysis is 

presented in article of 

Y.M. Sinyukov at al. in 

2015



To get single particle spectra 𝑝0𝑑
3𝑁/𝑑3𝑝 and the correlation function of 

bosons C(p,q) we use the generalized Cooper-Frye method

Correlation function in long direction depends only on the parameter 𝛼 = 𝑅𝑣
2/𝑅𝑇

2

and does not depend on the transverse velocity profile at the hypersurface of 

maximal emission.

Because of this, we will analyze and use only the longitudinal projection of the 

correlation function.

Theory of analytical model for the 

interferometry radii  

(1)

(2)



Then:

Where 𝜆 associated with the homogeneity length in longitudinal direction: 

The approximation of the correlation function at small 𝑞𝑙 leads to the 

following analytical result for the interferometry radii:

, where
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Using femtoscopy analysis, Eugenia Khyzhniak had demonstrated radius 

dependence on transverse momentum of the pair for UrQMD and 

experimental data 

Analytical fitting



In order to fit 𝑚𝑇 dependence of longitudinal femtoscopy radius 𝑅𝑙, using 

formula (5), and extract 𝜏, is necessary to find Temperature T and 

parameter 𝛼, which could be extracted from fit of pion momentum 

spectra 

T = 108.9MeV, 

𝛼 = 7.32

(6)



Emission functions for pions

We studied the 

dependence of 

freeze-out time (t in 

Cartesian and 

𝜏 = 𝑡2 − 𝑧2 in 

hyperbolic 

coordinates) from 

transverse position 

of particle emission 

𝑟𝑇 = 𝑥2 + 𝑦2 for 

different 𝑝𝑇 and 

cos(𝑝𝑇 , 𝑟𝑇)

To compare freeze-out time of pions, obtained in different ways, we 

have to also analyse emission functions.









Summary

• 20-30% most central Au+Au collisions at 19.6 GeV have been simulated 

using UrQMD model

• Emission function have been studied as a function of 𝑝𝑇 and cos(𝑝𝑇 , 𝑟𝑇)
• Lower 𝑝𝑇 particles are emitted closer to the center

• Particles that are moving along emission direction are emitted earlier 

and from the surface

• Necessary parameters for fitting 𝑚𝑇 dependence of longitudinal 

femtoscopy radius 𝑅𝑙 have been extracted: T = 108.9MeV, 𝛼 = 7.32

Outlook

• Simulate Au+Au@19.6 GeV, @11.5GeV, @7.7GeV (9 centrality ranges)

• Extract from fit of 𝑚𝑇 dependence of longitudinal femtoscopy radius 𝑅𝑙 time and 

compare this with time of maximum emission function.

• Study other hypersurfaces and particle species

Thank you for your attention!


