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Introduction — femtoscopic correlations (l)

Access to
 Space-time dimensions of the particle emitting source
1 Hadron-hadron final state interactions % infm (107 m) ©
5 ‘ i
Sensitive to contributions from — & —
C— o) —_—
 Quantum statistical effects i
= Bose-Einstein or Fermi-Dirac '
[ Final state interactions (FSI)
= Strong & Coulomb
Ann. Rev. of Nucl. and Part. Phys. 55 (2005) 357, pf' 25

Phys. of Atom. Nucl. 67 (2004) 72, Sov. J. Nucl. Phys. 35 (1982) 770



Introduction — femtoscopic correlations (Il)

Identical bosons

Two-particle correlations at low-q 4 R=15fm
2 _ 2 2 =

g =qfpy = —(p1 — p2) - a:l'z

g' A — a=20

a = 1: Cauchy-Lorentz
a = 2: Gaussian
\\a = free parameter: Lévy

Theoretically

 Fourier transform of the particle source shape

| | | | | | 1 | | ! ! ! | 1 1 1

= C(q)~1 £ AIF[p(Q]I? = C(q) = N(l + )\e—IqRIO‘) o0z 04 el 0% 1

cds.cern.ch/record/2736135

Experimentally

[ Single-ratio (SR): C(q) = N% —
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Length of homogeneity (R or R,m,) e 03 oz

o PbPb 0.58 nb™ (5.02 TeV) PP (13 TeV)
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1/-2 as function of my

From hydrodynamics prediction [npa 946 (2016) 227]
U Extrapolation to mt = 0: source geometrical size (at kinetic freeze-out)
U Slope: radial flow (larger slope = larger flow)

Similar trends between PbPb and pp collisions
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In PbPb: Lévy parameter (a)

Almost constant as function of m;

Values raging from 1.6 to 2.0 (semi-peripheral to central collisions)

 Particle emitting source shape: deviation from Gaussian
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The correlation strength (A)

Decreases with myor k;

Affected by the lack of particle identification

 Decreasing the correlation strength
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Strange Hadrons

K2K2, AK2 @ AKZ, AA @ AA



K? and A + A in PbPb collisions

Particles selected using Boosted Decision Trees method

O K(S) N T[+ + ’ A > D + Signal: triple Gaussian
Background: 4th order polynomial
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K2K?2: R and A as a function of centrality

Inclusion of FSI term in the fit introduce an overall change in R and 4
U Except for A in peripheral collisions

R, (fm)
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Scattering parameters

Correlation above unity
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S u m m a ry 5 9 PbPb 0.58 nb™ (5.02 TeV)
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The CMS detector

CMS DETECTOR STEEL RETURN YOKE -
Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter :15.0m Pixel (100x150 ym) ~16m* ~66M channels Tr ac ke r
Overall length :28.7m Microstrips (80x180 ym) ~200m?* ~9.6M channels
‘ .

Magnetic field :3.8T
SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m? ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

Hadron Forward
alorimeters

CRYSTAL
ELECTROMAGNETIC

ECAL/HCAL| Sooosintuing oo o

HADRON CALORIMETER (HCAL)

Brass + Plastic scintillator ~7,000 channels




Correlation function in PbPb and pp collisions

Lévy fit in PbPb collisions @5TeV Exponential fit in pp collisions @13TeV

1. N
kt = 5 |pT,1 + pT,Zl
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Correlation function in PbPb

Particle emitting source

K2K?: QS (Bose-Einstein) + strong FSI / o
AKY @ AKY: strong FSI Cla) = j SOz (@ dr
AA @ AA: QS (Fermi-Dirac) + strong FSI

Two-particle wave function
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m+ scaling — PbPb collisions

PbPb 0.58 nb™' (5.02 TeV)
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The correlation strength (A)
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