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POLARIZATION OF ELEMENTARY PARTICLES
IN HEAVY-ION COLLISIONS AS A MANIFESTATION

OF QUANTUM FIELD THEORY ANOMALIES
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Various aspects of a new theoretical area, the physics of relativistic quantum �uids,
are discussed. Special attention is paid to the effects that illustrate the anomalous nature
of the properties of such liquids, both for gauge and gravitational anomalies. The rela-
tionship between statistical approaches using the density operator and geometrical methods
appealing to curved space-time is shown by a series of examples with accelerated and/or
vortical quantum �uids.

�¡¸Ê¦¤ ÕÉ¸Ö · §²¨Î´Ò¥  ¸¶¥±ÉÒ ´μ¢μ° É¥μ·¥É¨Î¥¸±μ° μ¡² ¸É¨ Å Ë¨§¨±¨ ·¥²ÖÉ¨-
¢¨¸É¸±¨Ì ±¢ ´Éμ¢ÒÌ ¦¨¤±μ¸É¥°. �¸μ¡μ¥ ¢´¨³ ´¨¥ Ê¤¥²Ö¥É¸Ö ÔËË¥±É ³, ¨²²Õ¸É·¨·ÊÕ-
Ð¨³  ´μ³ ²Ó´Ò° Ì · ±É¥· ¸¢μ°¸É¢ É ±¨Ì ¦¨¤±μ¸É¥° ± ± ¤²Ö ± ²¨¡·μ¢μÎ´ÒÌ, É ± ¨ ¤²Ö
£· ¢¨É Í¨μ´´ÒÌ  ´μ³ ²¨°. ‘¢Ö§Ó ³¥¦¤Ê ¸É É¨¸É¨Î¥¸±¨³¨ ¶μ¤Ìμ¤ ³¨, ¨¸¶μ²Ó§ÊÕÐ¨³¨
μ¶¥· Éμ· ¶²μÉ´μ¸É¨, ¨ £¥μ³¥É·¨Î¥¸±¨³¨ ³¥Éμ¤ ³¨, μ¡· Ð ÕÐ¨³¨¸Ö ± ¨¸±·¨¢²¥´´μ³Ê
¶·μ¸É· ´¸É¢Ê-¢·¥³¥´¨, ¶μ± § ´  ´  ¸¥·¨¨ ¶·¨³¥·μ¢ ¸ Ê¸±μ·¥´´Ò³¨ ¨/¨²¨ ¢¨Ì·¥¢Ò³¨
±¢ ´Éμ¢Ò³¨ ¦¨¤±μ¸ÉÖ³¨.
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