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Λ Λ Polarization from STAR
● Polarization is 

defined as:

● Associated with 
the medium 
properties:
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Two regions

The number of Λs can be written
  

The polarization can be

rewritten in terms of the number 
of  Λs (or Λs) produced in the 
different density regions (QGP 
and Periphery). 

In heavy-ion collisions, Λ and Λ 
come from different density 
regions.

● From the QGP in processes like

 qq→ ss and gg → ss

● From the periphery they are 
produced by recombination-like 
processes.
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Two regions
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After some algebra, we get:

Where: 

Assumptions
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After some algebra, we get:

Where: 

Assumptions

In the periphery polarization from 

p+p like processes

● Nucleon-nucleon scattering not 

enough to align Λ spin with 

angular momentum

● Polarization of Λ and Λ in this 

region averages to zero.
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After some algebra, we get:

Where: 

Assumptions

● z and z represent the Λ and Λ  

intrinsic polarization respectively.

● Assuming the number of Λs is 

equal to the number of Λs.
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After some algebra, we get:

Where: 

Assumptions

● The number of Λs in the 

periphery is proportional to an 

energy-dependent coefficient w 

times the number of Λs
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The ratio w=ΛREC/ΛREC 
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The ratio w=ΛREC/ΛREC 

UrQMD generator for pp collisions, w 
value is smaller than 0.4 for these 
energies
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After some algebra, we get:

Where: 

Assumptions
Considering the following 
restrictions:

We can express the polarization 
as:
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Analyzing the behavior

Polarization depends on the 
coefficients:
              
                       and

And the ratio: 

 

We expect z (intrinsic  Λ polarization) 

to be smaller than z (intrinsic Λ 

polarization), that is

 1/w > 1 

amplifies the Λ polarization with 

respect to Λ polarization

 PΛ > PΛ
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Analyzing the behavior
Polarization depends on the coefficients:
              
                            and

And the ratio: 
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Production of ΛQGP and ΛREC .
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In terms of the thickness 
function

Woods-Saxon profile 
density

Production of Λ in different 
regions
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σΛ
NN 

Fit
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Production of Λ in different 
regions
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Parameters to get intrinsic 
polarization

Relaxation time is 
calculated considering 
no excluded volume at 
the freeze out
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Relaxation time

Cited by A. Ayala
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Intrinsic Polarization

Cited by A. Ayala
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Intrinsic Polarization z and z as a 
function of energy

The intrinsic Λ polarization is smaller than Λ  intrinsic polarization 

for low energies.
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Preliminary
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Summary
● STAR has shown that polarization of Λ is larger than Λ at low 

energies and the difference decreases as energy increases. This 
can be understood in a two-component model where Λs come 
from a dense region (QCD) and a less dense region (pp like 
processes).

● We have shown that this behavior with the number of Λs 
coming from different density regions in the collision, when the 
ratio NΛREC/NΛREC is smaller than one, amplifies  the global Λ 
polarization over that of Λ, in spite of the intrinsic  Λ is larger 
than intrinsic Λ polarization. 

● With reasonable assumption this two component model 
provides a qualitative and quantitative description of the STAR 
data.  A more detailed analysis, including an average over 
different impact parameters and characteristic life-times of the 
system is being performed and will be reported soon.
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