DPUBHUKA DJIEMEHTAPHbBIX YACTHUL] H ATOMHOI'O 5/1PA
2023. T.54, Bbin. 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 cratucTHUecKash MeXaHHKa BPAIIAIOIerocs: MAeanbHOro rasa KJiac-
CHYECKHX YaCTHL C HEMpepbIBHOK CIIHPAaNbHOCTbIO, IBHXKYIIKUXCS B TPEXMEPHOM IPO-
cTpaHcTBe MuHKoBckoro. OmgHodacTHuHasi (YHKUMS paclpefiesieHHsi B CHCTEMe B
npenese BHICOKMX TEMIEPaTyp M MaJjblX YIJOBBIX CKOPOCTeHl HAaXOAWTCS B paMKax
TEOPUH KaHOHHUECKUX aHcamOuell [u66ca. JleMOHCTpHyeTCsi, YTO Ha/HuUHe CIHHA
nesaeT (QyHKUHIO pacnpelesieHHst HMIY/IbCOB aHU30TPONHOM MPU MaKPOCKOMHYECKOM
Bpaulenny. Habionaercs siBjleHHe YaCTHUHOrO HeBPALIEHUS KJIACCHUECKOrO rasa, Ko-
ria B POCTPAHCTBEHHON IMJIOCKOCTH BO3MOXKHO TOJIBKO OHO HanpaBJ/ieHHe BpalleHHs
(mo 4acoBo# CTpesKe UM NPOTHUB Hee) B 3aBUCHMOCTH OT 3HAUYeHHs CIIUPaJbHOCTH.
fBnenve o6wsicHsieTcs ¢ nomornbio npuHunna Jle Illarenpe.
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