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Path Length Dependence of Energy Loss:
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* We present an empirical parton energy loss evaluation of LHC data compared to i 0'2:_ ' /-—""f': b
RHIC data o 0.15[ Y A
* Drastic change in parton energy loss phenomena observed from collisional loss a - 3 ->
(a0 = 1.0) dynamics at RHIC to radiative loss (& = 0.5) domination at LHC < 0.1 fé" > F
* Parton energy loss magnitude from various centralities depends mostly on initial - ) STAR (200 GeV Au+Au — h?)
parton density of participant medium, not on static path length that the high p; 0'05"' S
parton traverses in the medium 2 4 6 8 10 12 14 16 18
* Lack of dependence on static path length at RHIC and LHC is consistent with a 1/S dN/dy [fm™]
scenario where parton energy loss is a strong function of initial energy/parton  Linear fractional energy loss relationship with (1/S)(dN/dy) is consistent
density and the high density/temperature fireball experiences an explosive with dependence on initial collision density rather than path length
expansion with rapid decrease in density * Could be explained by rapid expansion of the medium in the first few
* Slight difference between heavy and light quark energy loss at LHC could indicate fermi not allowing the parton to traverse a full path length
possible different details in dynamics of the energy loss mechanism between heavy * Increased slope at RHIC vs LHC further suggests stronger collisional

and light quarks at LHC energies
* Future sPHENIX and LHC measurements with more statistics and tagged jets will
shed more insight on these partonic energy loss dynamics

energy loss at RHIC relative to the LHC (more things to collide with and
lose energy when the medium is more dense)
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