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APPLICATION OF PRINCIPAL COMPONENT
ANALYSIS TO ESTABLISH A PROPER BASIS

FOR FLOW STUDIES IN HEAVY-ION COLLISIONS
L Altsybeev ™

Saint Petersburg State University, St. Petersburg, Russia

It is shown that Principal Component Analysis (PCA) applied to event-by-event single-
particle distributions in A—A collisions allows establishing the most optimal basis for
anisotropic flow studies from data itself, in contrast to manual selection of the basis
functions. PCA coefficients for azimuthal particle distributions are identical to Fourier
coefficients from a conventional analysis techniques. PCA applied in longitudinal dimen-
sion reveals optimal basis that is similar to Legendre polynomial series. Analysis in both
dimensions simultaneously allows studying the coupling of the longitudinal structure of
events with the azimuthal anisotropy of particle emission.

[Tox 3 HO, yTO Meron 1 BHBIX KOMIIOHEHT (PCA), IpUMEeHEHHBIH K OJIHOY CTUYHBIM
p crpenenenusiM B A— A-coyn peHHsIX, HO3BOJISET BbISBUTh H HOOJEe ONTHM JIbHBIA O -
3UC IUIS M3y4EHHs YIVIOBOM HHM30TPONHH («HOTOKOB») BbUIeT 4 ctHll. [Ipumenenune PCA
K 3UMYT JIbHBIM P CIIPENE/ICHHAM BbIABIAET Te Xe (Pypbe-I PMOHUKU U KOd((PULIUEHTDI,
YTO M TP AWIMOHHBIE METOABl. b 3MCHBIE BEKTOPHI, BBIBIEHHBIE B H JIM3€ ICEBIOOBI-
CTPOTHBIX P CIIpEleSIeHH, CXOXU € MOJMHOM MU Jlex HAp . AH JU3 p CHpenesaeHui 4 -
CTHUI] OZHOBPEMEHHO B JIBYX M3MEPEHHUSX IO3BOJISET M3yd Th CBS3b CTPYKTYPHI COOBITHI IO
NCeBIOOBICTPOTE C UX 3UMYT JIBHOH HH3OTpOIIHEH.

PACS: 25.75.Gz; 25.75.Ld
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