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Introduction - jet quenchlng

- Heavy ion collisions produce
Quark-Gluon Plasma

- Can use jets to probe QGP’s
short-range structure

* QGP induces additional radiation
- Jets appear to lose energy
- ‘jet quenching’

Cold Nuclear Matter

- Path-length dependence of energy loss?
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Nuclear Modification Factor

- High-pt hadrons come from jets

1 dN"*/dpy

- Quenching quantified by Raa(pr) = T o g
charged hadron Raa Aa do™ [dpr
- Raa = 1 means no jet quenching EPJC 72 (2012) 1945
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Raa - similar centrality

- Compare head-on collisions - circular QGP
- XeXe less suppressed than PbPb at high pr 54fm  Pp 6.6fm

Xe 7,

- Expected from smaller path length

27.4 pb™' (5.02 TeV pp), 3.42 ub™”' (5.44 TeV XeXe)
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Raa - similar centrality

- Compare head-on collisions - circular QGP
- XeXe less suppressed than PbPb at high pr 54fm  Pp 6.6fm

Xe 7,

- Expected from smaller path length

- Ratio can not be predicted by all models
- What if we compare similar-sized QGPs?
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Companng similar QGP size

274pb (5.02 TeV pp), 342ub (5:44 TeV XeXe)
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Research Impact

27.4 pb™ (pp), 404 ub’ (PbPb), 3.42 ub™' (XeXe
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Table 4: Parameters and performance for a range of light nuclei with a moderately optimistic value of

the scaling parameter p = 1.5 in (5).
CERN-LPCC-2018-07 10 5 18+ 10, 20+ 78 36+ 120 54+
3150. 2960.

Y 3760. 3390. 3760. 3470.
\/SNN/TCV 7 6.3 7 646 5.52




Research Impact

Average energy loss
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- Charged particle Raa measured in PbPb and XeXe collisions
- Quenching signal depends on size of system, regardless of ion
producing QGP
- Motivates further study of lighter nuclei in Runs 3 & 4
- Path-length dependence of jet quenching can be constrained
- Teaches us about QGP short-range structure
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Charged Particle Spectra
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27.4 pb™ (5.02 TeV pp) +404 ub (5.02 TeV Pbe)
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27 4 pb' (5.02 TeV pp), 3.42 ub™ (5.44 TeV XeXe)
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Rpr

27.4 pb™ (pp) + 35 nb™" (pPb) + 404 ub™”' (PbPb) 5 02 TeV
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Comparing to lower energies

27.4 pb™ (5.02 TeV pp) +404 ub™ (5.02 TeV PbPb)
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