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ALICE

Strangeness in ALICE

selected items...
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0.1 — Strange menu : particles and systems
As measured in ALICE :

red = id° implying displaced vertex yellow fill = resonance
gray = id° requiring detector PID only orange fill = ground state
baryons mesons « bound states »
Is| =0 [0) $(1020) — pp: 4 0
Pb-Pb: v/
A, A K-, K* K% K*(892) (anti)hypertriton : *H (pnA)
|s| = 1 pp: ¥/ Pb-Pb: > pp: Y/ Pb-Pb: v/ (An) bound state
2(1385)~, 2(1385)"  A(1520 +
(1385)7, 21385)"  A(1520) Ds — pp: X | Pb-Pb: v/
— pp: ¥/ Pb-Pb: X — pp: Y/ Pb-Pb: v/
2,5 2(1530)° di-baryon (AA)
=2 — pp: v — pp: v 9 — pp: X / Pb-Pb: v
Pb-Pb: V' Pb-Pb: X
3|1 Q.9 —pp:Y/Pb-Po: ¥ |- in this talk...
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0.2 — Strange menu : analyses and Vs,

ALICE analyses dealing with strange hadrons...
e basicallyat y=0
(exception : $(1020) — p*u at forward y, see A.Uras QM2012 poster)
e 0<p,<20GeVic

pp pp pp Pb-Pb

09TeV | 276 TeV | 7 TeV 2.76 TeV
1. Spectra, d*N /dp.dy = f(p,) v v v v
2. Anti-baryon / baryon ratio = f(p,) v v v v
3. Strangeness in fragmentation function X X ongoing ongoing
4. Azimuthal correlations X X ongoing ongoing
5. Bose-Einstein, femtoscopy, HBT X X v v
6. Elliptic flow, v, _ _ _ v
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0.3 — Outline : this talk composition ...

| . Introduction
Il. Inpp ...

— production, MC predictions
Ill. In Pb-Pb ...

— production : suppression / enhancement

(AA/pp yields, « baryon/meson » ratio, ... )

— elliptic flow v,

V. Conclusion, Prospects
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|.1 — pp : various spectra 9
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http://arxiv.org/abs/1012.3257
http://indico.ujk.edu.pl/contributionDisplay.py?contribId=42&sessionId=3&confId=0
http://arxiv.org/abs/1208.5717
http://arxiv.org/abs/1204.0282

|.2 — PP : comparison to pheno. models

e Interest of strangeness for MC models

1. Extra constraints, with identified particle beyond n,K,p ...
2. Strange hadrons measurable over a rather wide range of p._.
= from low p_ (<3 GeV/c) to high p. (> 6 GeV/c)

— understand the soft part of the event + its interplay with the hard part,
and this way, constrain (strangeness) production mechanisms

cdpriss Sherpa

900Cevop i i
PT(E) (lyl < 0.8) %

e Current MC performances 10° |- - 5
L + - Her\n'rig++ E;‘_

Heterogeneous outcome... B i 1=

e.g. PYTHIA Perugia 2011 (P2011) :
a) for K*: agreement data/P2011 within 10 % !
b) for Q* : discrepancy data/P2011~ factor 5...

1N, d®N/dydp [(GeVie)™|
Ow

e Prospects > ol I

. ALICE_2011_S8908580 o _§

Improvements expected in the coming years, L e e B
with systematic consideration of data ! 10 2 . [GeVic]
(Rivet, Professor + MC plots) 6/12
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Il.1 — Pb-Pb : R, ,=f(p,) for K, K%, A

d’ N ,, (A>/dpr dv I{N prr)

Nuclear modification factor : R, (p,)=

2
d Npp(A)/dedy/2 |
A. Ortiz, QM2012
B. Hippolyte, SQM 2011 < et
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ALI-PREL-14286

 From 7 GeV/c on, looks like any hadron experiences ~ the same suppression,
independently of its nature.

* Note the similar trend for p and A for p,. <7 GeV/e. AV
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e to pp/Be

Yield / {Npart} relativ

Il.2 — Pb-PDb : « strangeness enhancement »

10 STAR, 10.11 03/PhysRevC 79.034909
[e) 12_|||||| T T T TTTT] T T ]
w N A-A collisions _
dN ., (Z)/dyl(N T 10l _ —
Enhancement: E (Z)= u(E) Hy N parr) 2 r gif: (=45 / (ram) -
dN ,, (E)/dyl2 € 5[ ALICE
a : PRELIMINARY :
s | ¥ { -
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(p+p)(m*+7)

1.3 — Pb-PDb : baryon to meson ratios

A.Ortiz, QM2012

T
i Pb-Pb\s,,=2.76 TeV | |. Belikov, QM2011
= e 0-5% + K. Werner, 10.1103/PhysRevLett.109.102301
- * 20-40% QP o g [T T T T T T T T
sl ALICE .« g080% |X <2f Pb-Pb at |, =2.76 TeV, |y|<0.75
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I1.4 — Pb-PDb : elliptic flow, v,

o 0.35
>

1. Mass splitting in v, =f(p,) :
« the heavier the particle is, the higher the shift towards high p_ will be. »

Z.Yin, ISMD2012

Y. Zhou, poster QM2012
F. Noferini, QM2012

o~ - - Pb-Pb = 2.76 Te\(40-50%
S Pb-Pb ﬁ”i.?sﬂ@ i l VS X
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0.05 Ei, Qi— - . - I %; %:«-ﬂ arXiv:1205.5761
0.05— "7 K o
AIP Conf. Proc. 1441, 766 ALICE ' K vz{SP}
| Pﬁcmlﬂugus | PRELIMINARY I~ + | IEM | [®]a | i |
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2. Compared to STAR data at \/SNN = 200 GeV, stronger radial flow at LHC energies
— shift towards higher p, + higher max(v,) values
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Il.5 — Pb-PD : elliptic flow and quark scaling

Z. Yin, ISMD2012

Y. Zhou, poster QM2012
F. Noferini, QM2012

o a
= L Pb-Pb = 2.76 Te{l 40-50%) 4 Pb-P = 2.76 Tell 40-50%
5 oz R = A " 5 Vo= 276 162050
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1. Constituent quark scaling or not ?
— v,/n, =1f(p;/n ) or v,/n =f([m . —mg/n_)

Current conclusion :

. . 1 i i i 9
at LHC energies, if such a scaling holds, only valid within 20% NI
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Conclusions and Prospects

e Conclusions : ALICE measurements related to strangeness = advanced :
from K* to Q via D*s and anti-hypertriton...

The key question : similar behaviour in medium for light to heavy flavours ?
S quarks = in the middle of the picture u,d,s,c,b (bare mass)...

* Prospects :

— push forward more differential analyses ...
Will we close the historical studies related to: strangeness enhancement ?
* baryon to meson anomaly ?
* quark scaling in flow ?
(profiting from RHIC Beam Energy Scan + LHC programme)

p-Pb : - d®N /dp,dy measurements seem within reach (pArun 2013...)
pp : - multiplicity dependence in production, e.g. dN/dy(Z) = f(p,, dN_ /dn)

pp/Pb-Pb : - multiplicity dependence in correlations (Z,Q2 — h*) or (¢ — h*)
- strangeness in jets/in UE in Pb-Pb (fragmentation function in medium)

12/12
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Appendices

A. Strangeness measured by ATLAS, CMS, LHCb

B. Further ALICE results on strangeness
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A.1— pp : ATLAS, CMS, LHCb and strangeness

Some input available only in pp. e LHCb : K% production cross-section
There is nothing that in pp collisions at Vs = 0.9 TeV
| could spot in Pb-Pb... 10.1016/j.physletb.2010.08.055
o ATLAS : K0, A, A yields e LHCb : K%, A, A particle ratios
in pp collisions at Vs = 0.9 and 7 TeV in pp collisions at Vs = 0.9 and 7 TeV
10.1103/PhysRevD.85.012001 10.1007/JHEP08(2011)034

e LHCb : $(1020) production cross-section
in pp collisions at Vs = 7 TeV

o CMS : K%, (A +A), (5+E) yields 10.1016/).physletb.2011.08.017
in pp collisions at Vs = 0.9 and 7 TeV _ _
10.1007/JHEP05(2011)064 ¢ LHCb : n,K,p particle ratios
in pp collisions at Vs = 0.9 and 7 TeV
e CMS : n,K,p yields arxiv:1206.5160 (submitted to EPJC)

in pp collisions at Vs = 0.9, 2.76, 7 TeV,
at low p; (< 1-1.7 GeV/c)

arxiv:1207.4724 (submitted to EPJC)
14 /12
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B.1 — further ALICE results : ...

e Bose-Einstein correlations
1) K K, K’-K% in pp and Pb-Pb
= Matthew Steinpreis, poster QM2012

2) p-Aa p-B, A'K
= Jai Salzwedel, poster QM2012

3) Summary
= Maciej Szymanski, talk QM2012

e Anti-baryon / baryon ratios ( p/p, A/A, EY/Z)
= Michal Broz, talk QM2012

e Hypermatter + exotic strange bound states ( hypertriton, AA di-baryon)
= Benjamin Doenigus, talk QM2012

e Resonances in pp ( $(1020), X(1385)", X(1385)", A(1520), E(1530)°)
= Dhevan Gangadharan, talk SQM 2011
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