Study of the Bose-Einstein correlations of identical pions in proton-lead collisions
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» Bose-Einstein Correlations (BEC) » two sub-samples constructed

» enhanced production of identical bosons with similar four-momenta » same-sign pion sample (SS) — BEC effect present

» emerges from symmetrization of two-particle wave funcion » opposite-sign pion sample (OS) — no BEC effect, similar background

» provides insight into the characteristics of the emitter » several criteria applied to ensure similar kinematic characteristics

» proton-ion collisions probe early stages of its development » shape of background determined by a fit of CQ(Q) to the OS sample
» LHCb detector » () ranges containing resonances excluded from the fit

» unique pseudorapidity coverage at the LHC » additional scaling accounting for higher cluster contribution in the OS sample

» fully instrumented in the 2.0 < 1 < 5.0 range [1]

» results complementary to other experiments | | | | |
> proton-proton collisions explored by a previous study [2] » although a direct comparison is not meaningful, due to different effects

at play, the figures below show the general shapes of the correlation

function in both samples for a low and high Nyg o multiplicity bins

» SS sample fitted using background parameters from previous step
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» the dominant source of systematic error is the treatment of background,

» the full correlation function is . .
mainly the scaling procedure

Co(Q) = N [1 =X+ AK(Q) x (1+ e 7] x Q(Q)

with normalization constant N, the Gamov factor K( Q)
sccounting for Coulomb nteractions, 2(Q) descriing the
non-femtoscopic contributions (long-range correlations,

mini-jets etc.) and A being the intercept of the correlation
function extrapolated to = 0 GeV

» using bins of k1 and rapidity
» using Pb-Pb sample

» using D meson decays
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