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APPLICATION OF PRINCIPAL COMPONENT
ANALYSIS TO ESTABLISH A PROPER BASIS

FOR FLOW STUDIES IN HEAVY-ION COLLISIONS
I. 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 �ow studies from data itself, in contrast to manual selection of the basis
functions. PCA coefˇcients for azimuthal particle distributions are identical to Fourier
coefˇcients 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.

�μ± § ´μ, ÎÉμ ³¥Éμ¤ £² ¢´ÒÌ ±μ³¶μ´¥´É (PCA), ¶·¨³¥´¥´´Ò° ± μ¤´μÎ ¸É¨Î´Ò³
· ¸¶·¥¤¥²¥´¨Ö³ ¢ A−A-¸μÊ¤ ·¥´¨ÖÌ, ¶μ§¢μ²Ö¥É ¢ÒÖ¢¨ÉÓ ´ ¨¡μ²¥¥ μ¶É¨³ ²Ó´Ò° ¡ -
§¨¸ ¤²Ö ¨§ÊÎ¥´¨Ö Ê£²μ¢μ°  ´¨§μÉ·μ¶¨¨ (®¶μÉμ±μ¢¯) ¢Ò²¥É  Î ¸É¨Í. �·¨³¥´¥´¨¥ PCA
±  §¨³ÊÉ ²Ó´Ò³ · ¸¶·¥¤¥²¥´¨Ö³ ¢ÒÖ¢²Ö¥É É¥ ¦¥ ËÊ·Ó¥-£ ·³μ´¨±¨ ¨ ±μÔËË¨Í¨¥´ÉÒ,
ÎÉμ ¨ É· ¤¨Í¨μ´´Ò¥ ³¥Éμ¤Ò. 
 §¨¸´Ò¥ ¢¥±Éμ·Ò, ¢ÒÖ¢²¥´´Ò¥ ¢  ´ ²¨§¥ ¶¸¥¢¤μ¡Ò-
¸É·μÉ´ÒÌ · ¸¶·¥¤¥²¥´¨°, ¸Ìμ¦¨ ¸ ¶μ²¨´μ³ ³¨ ‹¥¦ ´¤· . �´ ²¨§ · ¸¶·¥¤¥²¥´¨° Î -
¸É¨Í μ¤´μ¢·¥³¥´´μ ¢ ¤¢ÊÌ ¨§³¥·¥´¨ÖÌ ¶μ§¢μ²Ö¥É ¨§ÊÎ ÉÓ ¸¢Ö§Ó ¸É·Ê±ÉÊ·Ò ¸μ¡ÒÉ¨° ¶μ
¶¸¥¢¤μ¡Ò¸É·μÉ¥ ¸ ¨Ì  §¨³ÊÉ ²Ó´μ°  ´¨§μÉ·μ¶¨¥°.
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