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Semi-inclusive recoil jet measurements via hadron-jet 

correlations in pp collisions at 𝑠 = 5.02 TeV with ALICE



l Recoil jet measurements can be precisely calculated by pQCD in vacuum

l Trigger track close to surface, but no bias on recoil jets

l Provide a good handle of combinatorial background by varying trigger track intervals 

→ access low pT, large R jets

l Azimuthal distribution of recoil jets provides additional insight into QGP properties

l Hadron-jet acoplanarity broadening: vacuum (Sudakov) radiation

l Multiple soft scattering in the QGP may further broaden Δφ distribution

q Gives direct access to transport coefficient [Phys. Lett. B 773 (2017) 672 ]

l Reference process for nucleus collisions 

q Recoil jet measurements show significant quenching in central Pb-Pb 

collisions
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Analysis motivation

JHEP 09 (2015) 170

https://www.sciencedirect.com/science/article/pii/S0370269317307402
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l V0 (V0C + V0A) 
Ø −3.7 < 𝜂 < −1.7, 2.8 < 𝜂 < 5.1
Ø Event multiplicity, centrality determination
Ø Event trigger

l ITS (Inner Tracking  System)
Ø |η| < 0.9,  0 < φ < 2π
Ø Primary vertex reconstruction
Ø Event trigger

l TPC (Time Projection Chamber)
Ø |η| < 0.9,  0 < φ < 2π
Ø Charged particle tracking
Ø Particle identification      

𝑝!"#$%& > 0.15 GeV/𝑐

Charged Tracks

Charged-particle jets
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Jet measurements in ALICE

Trigger 
Track

anti-kT algorithm
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l Measure trigger-normalised yield of recoil jets
l Trigger track (TT) 𝑝𝑇 intervals: TTsig: 20 < pT,trig< 50 GeV/c, TTref: 5 < pT,trig< 7 GeV/c 

l Observables Δ,-./01 defined as:

l Unfolding corrections
l Systematic calculation

Reduced the combinatorial background
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Analysis method

Signal - Reference ProjectionY R = 0.4  pp



l First measurement of the fully-corrected hadron+jet Δ𝜑 distribution in pp collisions at 𝑠 = 5.02 TeV
l Good agreement of Δ𝜑 distributions between data and different predictions (PYTHIA8 and pQCD

prediction1)
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[Phys. Lett. B 773 (2017) 672 ]1

Results: Hadron-jet Δrecoil (Δ𝜑) distributions

https://www.sciencedirect.com/science/article/pii/S0370269317307402


l Broadening at low pT for R = 0.4 jets
l Recoil jet yield suppressed at higher pT
l Reasonable description by JETSCAPE2, and calculation including medium-induced pT broadening1 in Δ𝜑, pT
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𝐼,, = Δ-./012
34534/Δ-./012
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Results: IAA distributions in most central Pb-Pb collisions to pp

R. Cruz Torres - 07/04/2022, 18:30

[Phys. Lett. B 773 (2017) 672 ]1
[J. H. Putschke, arXiv:1903.07706]2

https://indico.cern.ch/event/895086/contributions/4742231/
https://www.sciencedirect.com/science/article/pii/S0370269317307402
https://arxiv.org/abs/1903.07706

