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Motivation
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Partlcle production at LHC energies - e Large acceptance e Utilizing e* tracks from converted y

e Trigger detector for jets in central tracking detectors

e Single cluster measurement — ¥ measurement down to
up to £ =200 GeV | p =150 MeV/c

— Photon and neutral jet
measurement
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e Fragmentation function (FF) primarily constrained \ \ NN
by data from e*e™ collisions [1][2] N
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— Mostly contrains ¢(g) — h+ X FF N AN e L
large uncertainties for g — h+X FF N A EEEe—
— In pp collisions at LHC: g — h+X 2y e
one of the dominant contributions to hadronization T 13

e Hint at modification of FF in pp collisions :
compared to ete™ [3] msEr

e Scarcity of LHC results as function of momentum fracton " o\ R——
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e Charged particle tracks
measured in ITS and TPC

— Charged track and jet measurement
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- ALICE Performance op Vs =13 TeV - e U0 ALICE Performance pp Vs=13 TeV S [ Slgnal extraction effIClenCy (8se) ~|"ALICE Simulation . - ICE Simulation

4T o same evt. EMC-L1 jet (high) triggered | (o] - ¢ same evt. EMC-L1 jet (low) triggered : — pp Vs =13 TeV - S e 13 Tev

- . ’ - ; i = gl PCM-EMC 1= 1005
- —2"Yorder pol. BG fit %° — Y, rec. with PCM-EMC - ¢ rotation BG (scaled) n — 7, rec. with EMG - e Secondar 7-50 from KO KO A - e E ) - full jets: anti-ky, R = 0.4
2 ¢ BG sub. 60<p <80GeV/c_ - ¢ BG sub. 0.50< 2z, <0.60 E y S 3 | b pTJ_itzéGeV/Tc’ : 10* ¢ C

full jets: ant| ky, R=0.4 - C full jets: anti-k;, R =0.4 J 103%"

- i 100<p, <150GeV/C_ - EMC 50 < p_ e<1OOGeV/c o M_Omentum reSO|Uti_0n (8re§,) _ N ' | e
- PCM-EMC . £ ] Simultaneous 2-dimensional unfolding - | :

of meson and jet momentum
10

— Using iterative Bayesian unfolding , N -
e Jet and meson finding efficiency (&) s 4 =

. - e Branching ratio (BR) ]g i
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Full-jet reconstruction My, (GeVic) My, (GeVic?) Invariant yield: Normalized per event Fragmentation function: Normalized per jet

e Charged tracks (pr wack > 0.15 GeV/c) ~ Meson rec: Invariant mass based pONy L Nao, NG FF(p, ,.7) = —Lk 1 N0y =Nz
T, jety

e Neutral clusters (Egys > 0.3 GeV) e Signal obtained by pair-wise combination of reconstructed photons dp’ 27Nyt Ese-Eres.-€f-BR  prdprdy ~ Nit(pr. o) Ese€res. €7BR 0z
e Jet acceptance: |nj| < 0.7 — Accept meson candidate if inside jet cone

e Anti-k-algorithm, R = 0.4 e Background description using rotation method or param.

« Geometrical matching e 3 partially independent meson reconstruction methods F rag nme ntatl 0l8 fu N Ctl on

of detector-level jets to MC-level jets (EMC, PCM, PCM-EMC)

T, rec., T, jet, rec.

ALICE Preliminary

Transverse momentum spectra c A P e

ALICE Preliminary
pp Vs =13 TeV
n—=7

full jets:

anti-k-, R = 0.4

full jets:
anti-k;, R =0.4
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full jets:
anti-k;, R = 0.4

(data, theory)/param to incl.
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e 7 and n pt spectra measured in jet pt intervals
e Spectra get harder with rising jet pt

e Production inside jets (sum) compatible with
inclusive measurement above pt ~ 5 GeV/c

o R o » Comparison to PYTHIA: Ratio to inclusive e First measurement of light neutral meson fragmentation function at LHC energies
75107 1 2 3 4567810 20 30 40 shifted to lower meson pt for all jet pt intervals e Large z coverage for most pr o intervals
p, (GeVic) . points to softer fragmentation in PYTHIA « FF gets softer with rising jet momentum

e Comparison to PYTHIA: P

. . . . =2
— Qualitatively describes ordering and shape of data | Pl

e Clear ordering: Decreasing values with rising jet pt —>pjet

. . . . . . | | | | | | | I | | | | | | | |_ _>p
— Larger contribution from feed-down to z° spectrum (p*, w, n) with rising jet pt [min, max] p_ o (GeV/c) ALICE Prehmmary o
e Comparison to PYTHIA: Shape qualitatively described, ordering slighly less pronounced than for data ’
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n/n'-ratio as function of py:

oﬁ meson
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= EI [5, 1 O] Izl [1 O, 20] pp \(_ = 13 TeV - charged patrticle
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n/n'-ratio as function of z:

[min, max] P, . (GeV/c) ALICE Prellmlnary —

s1[5. 10] [10, 20] pp Vs =13 TeV
£1[20, 50] [e1[50. 100]
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YTHIA 8. 306 Monash 2013 fuII jets: anti-k, R = 0.

all no nin minimum bias collisions
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= e Extracted in four pr i intervals

o pr et > 10 GeV/e:
— Hint at uniform behavior

® DT jet < 10 GeV/ec:
Decrease of ) spectrum for z < 0.8
due to n mass (for pr,, < 4 GeV/c)
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70, 1 inside jet: 5 <'p <10 Gevie
CEERREEEE ©

- prompt no
no from p* decay
n from n decay
—+- 10 from o decay

-~ prompt n 3 _
“+ n from 1 decay anti-kr, H=0.4

70, 1 inside jet: 50 < Pr i < 100 GeV/c :

= :
®

II|III|||I|G}I ||I|II
| ® [

e Increase in n/x’-ratio with rising z:
Less feed-down to 7¥ spectrum at large z

e Comparison to PYTHIA:
— Shape and ordering described
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Fraction to all prim
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full jets:
anti-k;, R = 0.4
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Summary

e First measurement of =" and n mesons inside full jets at LHC energies
— pr spectra: Compatible with inclusive measurement above p: i threshold

Quark Matter 2023 Goethe-Universitat Frankfurt Modification of 1 /7-ratio as function of p,
Houston, Texas jkoenig@ikf.uni-frankfurt.de - FF: Measured over large z-range for most p; i

Softer with rising pr et

GOETHE (¥ Outlook

- FSP A I_l C E _ e Larger p; and z reach for ¥ with purity based merged cluster analysis (up to p; 0 = 200 GeV/c)
U N IVE R S ITAT Erforschung von Emﬁgad!jelsiﬁr Hago‘n(amﬁﬁeif’mh e Measurement of angular distribution of 7 and 1 mesons with respect to jet axis

FRANKFURT AM MAIN Universum und Materie e Measurement of neutral mesons and photons in LHC run 3
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