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 Two particle correlations show “Ridge” structure in pA

 “Ridge” indicates collective effects may be present in small systems.
o The nature of the “ridge” is still under intense debate.

If radial flow->flattened spectra->dependence on the mass of hadrons
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Motivation

Spectra ratios
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 Mass dependence in the strange particle spectra has been seen in CMS.

« What about strange particle spectra at higher p;?
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Physics processes reflected in spectral shapes

What can modify particle spectra, besides radial flow?

Radial flow
o mass ordering

o larger radial flow effect at Pb-going direction ¢/ P8 7682017) 103

Hadronization by quark recombination

o dependence on number of valence quarks

Shadowing in nPDF (x<0.02 for this analysis)

o larger R, at Pb-going side
o Y > 1

asym

o largerY at forward rapidities

asym

“Cronin” effect / multiple parton scattering
o larger R, at p-going side

nPDF for DIS on a nucleus with A nucleons is smaller
than the incoherent sum of the nucleon A*PDF.

opis(nucleus)/ops(nucleon)

o transverse momentum broadening of the initial partons inside the

projectile
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Observables

d>NAB/dprdycm d*N(pr)/dycmdpr|
RAB(PT) — - : Yasym — Yaue| D] ‘
(Neon)d?NPF/dprdyem m(PT) = N (pr)/ dyemdprlyeyelst
R,pp Will be unity, if pr_ c?ollision IS just _Yield Pb-going
superposition of pp collision. Yasym = 2, :
Yield p-going

x: fractional momentum from a colliding nucleon
carried by the parton

dN/dn
larger x at Pb-going side, smaller x at p-going side

With R p, and Y ,,,,, different x can be accessed. 8 ng_, °
p Pb
- %_
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Previous measurements
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 PHENIX R,,: dependence of number of valence quarks(Recombination?)
* CMS charged hadron Y, .. shadowing in nPDF larger at forward n,.
 What about identified strange particles in CMS?
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K., A°, ==, and Q- reconstruction

Decay Channel:

K21 117 — \/%s are reconstructed via combining a
NO=>T1T- p _ — VY | pair of oppositely charged tracks

=N 11-

Q-=>A\0 K-
=- Q-candidates are reconstructed via combining /A° candidate
with an additional charged track with the proper sign
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Invariant mass peaks

<10° 15.6 ub™ (5.02 TeV pPb) «10° 15.6 ub™ (5.02 TeV pPb)
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Signal: double gaussian with a common mean CMS PAS HINA6.013

Background:
2nd order polynomial for K
Aq®B for baryons, where q = m_ier-(Myau1tMyauz)
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Spectra
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pPb spectra are divided by <N
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40.2 nb™ (5.02 TeV pp), 15.6 ub™ (5.02 TeV pPb)
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> = 6.9 from Glauber Model.
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2.

Model / Data
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R pp Of Ky is around unity for pr > 3GeV
Significant enhancement at intermediate p; ordered by particle mass
Mass dependence disappears at higher p;
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« Mass ordering of identified strange particle in CMS
Mo roton ~938.272 MeV, M¢ ~ 1019.445MeV, but Rya(proton) > R;a(d)
« These suggest both radial flow effect and recombination play a role
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40.2 nb™ (5.02 TeV pp) + 15.6 ub™* (5.02 TeV pPb)
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« Comparison with EPOS LHC, which includes parametrized flow, is shown
« EPOS LHC prediction agrees with data up to 3 GeV.
« Data show less mass dependence than EPOS LHC
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40.2 nb™ (5.02 TeV pp) + 15.6 ub™ (5.02 TeV pPb)
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* R, in Pb-going direction is larger than p-going direction
 Radial flow v

« Shadowing in nPDF v

« “Cronin” effect / multiple parton scattering X

« EPOS LHC predicts that R, is larger on the Pb-going side, but
overpredicts the mass dependence
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Rapidity dependence of spectra

CMS PAS HIN-16-013
15.6 ub™(5.02 TeV pPb)
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Thanks to the large acceptance of CMS, we can measure Vs spectra in
several different center of mass rapidity ranges.
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Y of VY compared to charged particles

asym
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Y of VY compared to charged particles

asym
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Y of VY compared to charged particles
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Y of VY compared to charged particles
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Y of VY compared to charged particles
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CMS PAS HIN-16-013 15.6 ub™ (5.02 TeV pPb)
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» Spectra of identified strange and multi-strange particles in several center of
mass rapidity bins are measured in 5TeV pp and pPb with CMS.

* Rppand Ry, from LHC and RHIC suggest that both radial flow and
recombination play a role in particle production

 Larger R, at Pb-going side is consistent with radial flow and shadowing
*  Y,em Of Vs are compared with charged hadrons.

> In forward rapidity bins, peak value: h*-<Kg <A
> In forward rapidity bins, peak position: Kg < h*- < A

| Hong Ni 22 34" WWND, Guadeloupe | &7




Thank you!

CMS /1
Zé Hong Ni 23 34" WWND, Guadeloupe | &7




Extra Slides

CMS /1
Zé Hong Ni 24 34" WWND, Guadeloupe | &7




— 3.8T Solenoidal Magnet

CMS Detector

Muon Hadron
Chambers Calorimeter
Silicon
Inner
Tracker

Electromagnetic
Calorimeter

Inl< 3.0 Forward Hadron

ECAL
Tracker Inl< 2.5 Calorimeter
% Hong Ni 25 34" WWND, Guadeloupe | %7




Extra Slides

CMS /1
Zé Hong Ni 26 34" WWND, Guadeloupe | &7




