Topic 2: In what way are QGP-like
effects in small systems related?

Conveners: Anthony Timmins and Aleksas Mazeliauskas
Secretary: Alice Ohlson

l/ ":{t/ /’ :?
\'/ ’// / / 7
z % ,W/’l’/’ '/’/,/’

August 19-23, 2019, in Lund, Sweden



Group members and posters presented

Pre-equilibrium dy ics in small ge sy
Stz Maseda sem UMY Y
[ SIS gt g — weieLsens Probing the partonic degree of freedom in high multiplicity

5.02 TeV collisions

T - ———

correlations i Study of strangeness enhancement in small systems through = —hadron
[ smnnsc n mll symms b correlations in 'u;; collisions at 13 TeV - - Howanwedscrimhate mn

Alice Oblson (Lund University) 7, Che Ming K, Hulchao Song!
~ = a (cold) dense colour field or overlapping strings inpints gy gutontn e ipiieias e e
Lasg - M can v e et o ange n ka4 - —— - o —— E _
o pem gy ik bt s i o pasicin o 3 and a (hot) quark-gluon plasma e o Pt P Gy Loy o e e Mo (MO ol O Mol st W, e
e o pomin it |l L) Ginta Gustafson Lunns =Y \acerEn (aCZem a6 e Tee
W ey s g s o e . - — S v hop s —— A ——
< shous cxmbubun & k- aulipisy o tve -k -numummumunw .o - 3. fe
wohdg i B fngmeasoe PRy com. ory frag - - >
¢ peray guesat e wpe v ockmono o mefeag = wamos tur dewcarge cevriesom e ndaandon .—— - —
\_ lengrmgx cwrciesom of mbpicry - The wemer of e
- —~ ot IO s = ot T pariene G Tt ®
= hponds w whene rmigtorsos of coleorne wd  Lhe offacts ast v d‘—l./'.‘h envergy deasing T . —_— T o - h T e e e T e ——
P s ) . J— arebotion b ihe NOQ welbng of ¢ of bttt g S G gh
DR ARG IR0 4 PO DRITE BV s VR T N AT M IOAL R DR ) e P g e iRe) O Ry £y amiightny P el wtih tdtben Geve St S
VOEITION 900 PG 00w Sehts At g -~ e
L St & ok WaBphdy weincie ™\ . MRS st 00 51 PV S e s e 4 e L
e, Mnan b b B d s v e e —— . Betamane Teomps EET) et et cesbusces et bt
= —— L g ormisers ~au ST e B e
- A T hgh B at Vg etea B ) ——
Doy " - ¢ W Barng e RO Aad IIeed B I8 4 hemont (o - H Wb ) 4 o ST o T s et g e
- n, “pn g whk ps ks S ER DG VY M A AL NG I A 0N I e W 00, 00 N B T T i 0 IO 4 NOE e M wrer e g v T B b e - - — W
B - - al . Yo wods et — - - " ~
’ el e cnalresney s o gt i — - — -
i [ e —— oo ety ey ] | ettty
SOQ g »
o b
o ' T - R
LSRR VPP PPy S— | > o ‘ > { . e
[ERPe— e j " Ve s
—— + ———t
o { ) [Ty T ——p—p———
/ - — — l-n-pu—-u.-\ ] ——— e — —
: i i [ S Ssisun ey ] -3
b ek b ! - P —————————
o | - - - o —— ——
—— - - —— ey J
— s S e —
- —— == = e S I S T g e I 47 I NN DRI W I ATy . -
adencton ol - [ S——— o S UL L ONTOeNeT oI (W SO TN M08 W wi L P PR -
”~ Lo o ronnlngl peek i | wtam g+ & N bl g, & by i b deta e O 3] ~ o
e ——
e N ! i e prep— ;
& N0 gy srwpedins VTG0 MTwten T ORI 0 TR T [y B R
ook o g, < 1 GV omtasnty Soxtueten D L e —t \ -
- - A DO SATIONNENEE S 4T3 M & Sew o W ST oD W .
e g § $o0 T
* aatig e ey e || 355 i o 1Lt s o : o e
A - it o whenrewd i do ——
e e b . o ran s b o et b v .| | 10 Ty e i gt d B s .4 s
- e
Pogk . g oo v
e | oot B A o Goutyee «f G Cruunoss ® o waet > Suers
\ B e e e —y - -

St et L wbAb \,
e e ]

- .
B - Cok < By g4 o ety ¥ weding o .

" s

-tpany

- et (s wil
ol

P nd s 8

oy

™ R—

B T e L
TG 1 D00 G R BT w (UG CORIN, S T R 6 TR0 Dy TG N A e O SR (A R

g-.ll\fmumuﬂh-s -~

Pa——
& fup, L GuV wilhe e e IRV ) R v “
———ty < 653 WO TN OIS B VI CIRETRY 8 TN KIOR O b IS G e . - TSI
=V of O ek o At

Ee R
b

O i B e (e dadyny
e ae erkib foms momereas ey -
SO T e ST

——— —

- b o o B

RuscarTeusa v Pymma

1. Ridge in hard events in pp collisions Marks Ui s et Sytsent PROBING THE UNDERLYING PDF OF vy(pr)

Dvpastant of Aaroucay sl Thaatbod Py, Losd Usivosdty
2. Jet parton shower in high multiplicity pPb collisions
Vitautas Vislavicius )

1n sl oo (st Lanesety = C conmlagen bt -

Ridgr in bigh sahighoty pp ey Parvos shunen vy Halrereaton

P ——

UxperLyinG PDF oF o,

Menrarernerds of fore coefionnt vy{m) as
- 4 4 :J \ 3
e arahipertide cumrabats shed light oo popes - MICE Prebriy o,
'J the undertytng proteldity deeky Sinction b g™ <
) < E ) -,
p——— = ———— 1PoF m I partcsdar, we can bont the (L N
— - bdomirg ‘ - E
o 0y {m) be civen by Wb bnitinl whke b g L l«- TR + i ' 4
Pl L L R P ootk rieny (£y), thes .‘ . .
ALK ol wos commsrmd wih (V6 sad Bigs ptn o o @
s st e b s ws ol g - o fi, = h02 T
ey ot patan darans o g P8 eventy from ety th . g p »-
A s e (o 0.
Hidge o0 hard ewenris o gy Webependd } »
ol el e e »
Al o Pribi wadet o M ke imderving poredaiinnty density 1 i s - .
: (SR funethon (PDF) of vy s gves by i l
L L L s O . . X o
! 1 s B iuibivn Boweel Chrasbn et ritenian, e .. ‘. l ] !
[T - wid) = wld, ) M“ |+t + B ST - N -
B I crden 10 poates the shape of the undarly ' . .
) ! « ) . - .
g vy PDF wo cledbate the shewnos (Y o
wrtonls ) of the distnbation |1 o oy VO 340N VOM 40805
! o= Sy 20(l) — ] . '] . . s 3 . . . '] . (X} '] .
. — il (#sf2) ~ vl 4} P P, (G@e)
e L Iy W}
o— L, S T vl ) Ratios of vy Shkewness and kurtoss:
Prestows stodies (2 Mave repored sixsdar o i 5} foul4) ¥ L ddeoaes of codhr of & pesent o Serwnem 3~ <03t bw py wmibe to hpdro pradactions [2
S we o reach g O weh dpen? PP r—— naewreraate ki the ntograed fow, bt + w POF nat dowribad o Kartous 75 swall, postive st kew py, taibe lager than Gamia
sow for the End tanew wo can mody the © Noo wrsinl evolation of tete wu gy sl St beitiue
Hand dipeta o bagust pusmmtor bin pyé e tadussndln wdertying POF as o fusction of cextralty + o seste o Eedien o Higher py (2 3GV /e n sl % comsistent wih 0, o, PDF
. radew moccaten b oo and gy + magis post 1o & needed tary acrmsd datrintica
‘ , 1 ' P e lner | rdatzes betwasz vy a3 oy
. R e
: comwra iy wiertion ban Moswanets o prdfiontal r; ooy cabpotsk conslats provds Tagit 2o the mdriyving probalddsty davety fasticn In
- . ;:‘A-n:‘-:::l-- [) Phs. Pes. C 85 03423 portionlar, & sugpes et o 5 seasiioe S0 meliem taasport properties, Bs FDE bos o lange et cbded tad &t ow pr and appeosches
- T ovents 1 e 5
Prws Bew Don, 1HEN, M Selewer & o i1 roeawie ) EP 1307, 308 faves) mormal Sriation & pr ~ JGA

Dosng Jo Kims e
" 14 *-.._..... Oeamnsmar
» A Pabenio s of Phoven Saiand

» Thanks Jonatan Adolfsson, Gosta Gustafson, Vytautas Vislavicius, Dong
Jo Kim, Marius Utheim, Wenbin Zhao, and Antonio Ortiz for discussions

August 19-23, 2019, in Lund, Sweden


https://twiki.cern.ch/twiki/bin/view/ALICE/PWGCF_QM2018Abstracts

Anisotropic flow in small systems
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» What is the mechanism of the coordinate-momentum anisotropy

transmutation?
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Coordinate-momentum anisotropy transmutation possibilities

Hydrodynamics
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New anisotropic flow measurements and calculations?
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» Measurements of higher order tlow harmonics in pp and p-Pb

» Systematic comparison of hydrodynamic and stringy harmonic flow in small

Systems
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Anisotropic flow at mid pr
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from jets induces turn over

» What other mechanisms cause vn to turn over?
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Radial flow in small systems
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» Strong evidence of faster expansion in pp & p-Pb compared to Pb-Pb

» Leads to smaller systems freezing out with smaller radi
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Radial flow in small systems
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» Do heavy flavor particles exhibit same radial flow as light particles”
vE.qg. Investigate blast wave fits on light flavors and their “predictions” for
3 heavy flavor spectra



https://twiki.cern.ch/twiki/bin/view/ALICE/PWGCF_QM2018Abstracts

Strangeness enhancement
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» What Is the mechanism and how are produced strange quarks distributed
9 INn phase space? i,
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Searches for jet quenching in small systems
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» Effect likely small = more precise and novel measurements needed
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Heavy flavor flow and Rppo
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» Heavy flavor flow and Rppp follow similar trends as light hadrons
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Heavy flavor flow and Rppp arXiv:1907.03308

DY meson, Trento, Langevin, frag & Coal Td = 160 MeV
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» Same cross check should be made with jet quenching models for light |
12 hadrons




Summary of proposals in light systems

- Experiment
v More orders of vy In pp and p-Pb
v Iwo-particle correlations with strange hadrons

> Theory
vHigher harmonic flow using string mechanisms
v Hydro predictions for two particle correlations with strangeness
v Blast wave predictions for heavy-flavor spectra
v Simultaneously predictions of light hadron vn and Raa at high pr
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