DHU3HUKA DJIEMEHTAPHBIX YACTHL 1 ATOMHOI'O S/1PA
2023. T.54, Bpin. 6. C. 1153

ON STATISTICAL MECHANICS OF SPINNING
PARTICLES WITH CONTINUOUS HELICITY

D.S. Kaparulin*, M. E. Malev

Tomsk State University, Tomsk, Russia

We consider the statistical mechanics of rotating ideal gas of classical continuous
helicity particles travelling in three-dimensional Minkowski space. Applying the
theory of canonical Gibbs ensembles, we find the one-particle distribution function
in the system in the limit of high temperatures and low angular velocities. We
find that the presence of spin makes the momenta distribution function anisotropic
in the presence of macroscopic rotation. We also observe the phenomenon of
partial non-rotation of classical gas, with only one rotation direction (clockwise or
anti-clockwise) possible in plane depending on the value of helicity. We explain this
phenomenon by means of the Le Chatelier principle.

PaccmoTpeHa craTHCTHUecKash MeXaHUKa BpAllAKOLLErocsl WaeasbHOro rasa KJjac-
CHYECKHX YaCTHLL C HENpepblBHOH CHHUPa/bHOCTBIO, ABHXKYILIUXCS B TPEXMEPHOM IPO-
crpaHcTBe MuHkoBckoro. OnHouacTHuHasi (yHKUHSI pacrpelesieHHss B CHCTEME B
npenesie BHICOKUX TeMIepaTyp M MaJjblX YIVIOBBIX CKOPOCTEH HaXOLHUTCS B paMKax
TEOpPHH KaHOHMYecKUX aHcaMmOsed [m66ca. [leMOHCTpHuyeTcs, 4TO HaJU4yHe CIIHHA
nenaet (QYHKUMIO pacnpelesieHUst HMIYJIbCOB aHU30TPOIHOH NPU MaKpOCKOIMHYECKOM
BpaleHuu. Hab.onaercs siBjieHHe 4aCTHUHOTO HEBpALEeHHs KJIacCHYeCKOro rasa, Ko-
ria B MPOCTPAaHCTBEHHON MJIOCKOCTH BO3MOXKHO TOJIbKO OJHO HalpaBJjeHHe BpalleHHst
(mo 4acoBO# CTpesiKe MM NPOTHUB Hee) B 3aBUCHMOCTH OT 3HAUYeHHs CIIUPATbHOCTH.
fBaeHne obbsicHseTcs ¢ noMoubio npuHuuna Jle aresse.
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