
- QGP femtoscopy helps us verify the hydrodynamic theories of early universe 
evolution.

- The Hanbury-Brown and Twiss (HBT) QGP radius calculation method requires use of 
identical particles

- Mostly pions from central collisions
- For low momentum regime, energy loss dE/dx can be used for PID

- The open question was if high track multiplicity will affect the the application of the method
- Ultra-central PbPb collisions maximize the overlap area of QGP. This saturates the 

geometry, a factor that this analysis is sensitive to.
- It is easier to pinpoint the intrinsic final state interactions of QGP and measure parameters such 

as speed of sound.
- Computational challenge (very high multiplicity)
- The ATLAS dE/dx sensitivity constraints us to lower momentum regime (p < 0.7)
- The results shown here will provide a basis for further HBT analysis of central PbPb 

collision events

QGP femtoscopy in ATLAS
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Three peaks shown here 
correspond to different 
particles (kaons, pions, 
protons). Their 
expectation values are 
decreasing in  higher 
momentum ranges.

99.5% purity is 
maintained below the 
energy loss of ~1.10 
MeVcm2/g

A function which is a 
sum of three 
exponentially modified 
Gauss distributions is 
fitted for each of the 
distributions.

dE/dx-based PID is possible in ATLAS for 
ultra-central PbPb collisions (provided 
sufficiently small momenta)


