- Quark-gluon plasma (QGP) a hot and dense medium in which quarks and
gluons are deconfined. QGP formation at LHC energy in AA collisions has been

confirmed.
QGP formation in small system? High
O@ multiplicity (HM) pp collisions events
r\O can answer this better
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Why studying light-flavour hadrons (m, K, p)?
> Constitute the bulk of particle production
> Hardening of the p; spectra -> similar to
radial flow, chemical freezeout temperature
> Particle yield ratios -> hadron chemistry, chemical

temperature
> Useful to compare different collision systems / 2
->collectivity like effect in small system (pp and p—A)? /
beam
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Production of m, K, p in high-multiplicity pp collisions at
s =13 TeV with ALICE

Rajendra Nath Patra! & Nicolo Jacazio?

on behalf of the ALICE Collaboration
[1] INFN, Bari, Italy & University of Jammu, Jammu, India

g 1.8 - ALICE V0 MuItipIicityCIass:z TRENTo (Bayesian, Duke)
= TRKP  —Pb-Pbys, =502TeV
[4) 16_ . _ s m NN o s o
0 T POPbf5=502TeV ¢ & & Pb-PD |5 = 2.76 TeV - Multiplicity dependent (pr)
ol 14—_ Pb-Pb \s,,=2.76TeV o u ¢ § . .
/c;" 4L pp5=502Tev o 0 0 - Increase is steeper with
- pp, \s=2.76 TeV o o ¢ . . .
12 increasing mass -> Radial
15 . 5" " flow like
08:_ m@
°F g = !
0.6
L = "B
04F ° *
n lll 1 L lllllll lllllll
Phys. Rev. C 101, 044907 (2020) 1 02 N 1 03
d ch/dn>|n|<0.5 Q
§ -llllllllllllllllllllllllllllllllllllllllllll--lIlIllllllllllIIlIIIlllIIllllIllllIlllllllll--llllllllllllllIlIllIllllllllllllllllllllllll-
%1.4_— ALICE Preliminary 1t K T H D
St ALICE, Phys. Rev. C 99(2), 024906 (2019) + H H -
~N1.2 '—B pp, 5 =7 Tev T i .
£ :jALICE, Eur. Phys. J. C (2020) 80:693 & h ]
L e (5= 13 Tev . A H T .“
- ALICE
- Bpp HM trigger, ¥s = 13 TeV r - T ® N EW
0.8F ot T ‘0’
: i ::.J" T :
0.6 s BN T - -
" .‘.‘ ﬁ 4 -
- gP® i
0.4-@ T .
0.2F + -
O:llllllllllllllllllllllllIIllIllIllllllllllll::lIIIIlIIlIlIIIIIlIIIllllIllIIIIllllIIlIIlllI::llllllllllllllIlIllIIIIlIlIlIlIlIIIlIlIIlIII:
0 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
(dN ch/ dn>|n|<o.5

p

/3. T, K

- IIII|lIII|IIII|IIII|IIII|IIII| IIIIIIII - 2||I||l|||||||l| |||||||| |||||||||||IIII
—~ L S ] ~ 10° & . —
§ [ PpHMtigger {s=13TeV  _, 0.0.01% (x3) 1 8 [ ppHMtigger, (5=13TeV  —+0-0.01% (x3)
& 102k +0.01-0.05% (x2) _ s [ % 0.01 - 0.05% (x 2)
B ?\a\ 4 0.05-0.1% (x1) 3 S 10 . 4 0.05-0.1% (x 1)
Z I\'\.\"' ] Z - m%”
] Mg T o —
3 1OE e = Zm
2R L E =
g
107
107" -
107k
1072 =
107 F o107 F
o 20f o 20F
D 20F L 20F
2 10 2 10
o .0
2 5
| o o

~  ALICE Preliminary p+P . -
10 = pp HM trigger, Vs=13 TeV —4-0-0.01% (x 3) —
S —+0.01 - 0.05% (x 2)

B High multiplicity results
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v" At low p; mass-dependent hardening of the
spectra is observed in small system.
v’ Similar to radial flow in AA collisions.
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* High multiplicity results follow the smooth transition from pp to Pb—Pb
collisions
v Universal scaling of hadrochemistry with charged-particle multiplicity [1]
* increasing trend of the K/m ratio - Strangeness enhancement [2]
* Decreasing trend in the p/m ratio - Antibaryon-baryon annihilation [2]
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