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Model of Classical and Quantum Mechanics, Based on the Klein-Kramers
Equation

We consider the process of diffusion scattering of a wave function given on the phase
space. In this process the heat diffusion is considered only along momenta. We write down the
modified Klein-Kramers equation describing this situation. In this model, the usual quantum
description arises as asymptotic of this process for large values of resistance of the medium per
unit of mass of particle. It is shown that in this case the process passes several stages. During the
first short stage, the wave function goes to one of “stationary" values. At the second long stage,
the wave function varies in the subspace of “stationary" states according to the Schrodinger
equation. Besides that, it is shown that, on the contrary, if the resistance of the medium per unit
of mass of particle is small, then in the considered model, the density of distribution of
probability satisfies the standard Liouville equation, as in classical statistical mechanics.

Moaesb 00beIMHEHUA KJIACCHYECKON 1 KBAHTOBOW MEXAaHNKH HA OCHOBE
ypaBHenusi Kuneitna-Kpamepca

PaccmarpuBaercss MaremaTudeckass MOJENb PACHPENEICHUs] DSHEPrUd BHYTPEHHUX
KoJieOaHUN YacTHIBl B ()a30BOM MPOCTPAHCTBE, JJISi YACTHIIBI, HAXOMISIICHCS B OPOYHOBCKOM
JIBH>KEHUH MPHU ABWKEHUU B TEIUIOBOM paBHOBECHOU cpeze. [Ipenmonaraercs, 4To BHyTPEHHEE
COCTOSIHUE YaCTHUIbl OIMCHIBAETCS HEKOTOPHIM MapaMeTpOM, COBEPIIAIOIIUM IapMOHHYECKUE
KoJieOaHusi C OOJIBIION IMOCTOSHHOW YacTOTOW. MaremaTudeckas MOJENIb TaKoro Ipoiecca
onuchiBaeTcss MoauduuupoBaHHbIM ypaBHeHHeM KineitHa-Kpamepca s auddysnonnoro
mporecca, B KOTOpo€ BXOJAT Macca YacTULbl, MOTEHIMAIbHAs (PYHKIUS CUII, AEUCTBYIOLIUX Ha
yacTtuiy, Ko3(pQUIMEeHT CONpOTUBICHUS cpelbl U Temmeparypa cpeipl. CocrosiHue mpouecca
OTIMCBIBACTCS pacTpeie]ICHUEM aMIUTUTY/ U a3 KosiebaHuii B (a30BOM IPOCTPAHCTBE.

AHanu3 TOJIyYEHHOTO YpaBHEHHS IIOKAa3bIBAaeT, YTO MpU OOJBIION BEIUYHHE
ko3¢ uLmeHTa CONPOTUBIICHUS CPebl Ha €AMHUIY MAcChl YaCTUIBI MPOLIECC pacHaiaeTcs Ha
ObICTpOE U MEJIEHHOE JIBUKeHUE. B pe3ynbTaTe ObICTPOro JBMXKEHHUS MPOLIECC, HAUMHAIOLIUNCS
C MPOU3BOJILHON (YHKIHMH pacnpenesieHus B (ha30BOM MPOCTPAHCTBE, MEPEXOJUT B COCTOSHUE,
ONMCHIBAEMOE TOJIBKO (PYHKLHEH OT KOOpAMHAT. MeUleHHOE JBH)KEHHE MPOUCXOIUT YXKE I10
MOANPOCTPAHCTBY TaKuX (PYHKUMN U OMHUCHIBAETCS CTaHIapTHHIM ypaBHeHueM lllpenunrepa.

OTOT Ke mpouecc NMpU Majol BeJIWYUMHE KOA(P(UIMEHTa CONPOTHUBIICHUS CpeAbl Ha
€IMHHUIlY MacChl YacTHUIIbl BeJEeT ce0s MO IPYroMy: pacHpelieieHHMEe SHEPruud BHYTPEHHUX
kojeOaHuit yactuubl B (A30BOM  MPOCTPAHCTBE MPOMOPLHUOHAIBHO  paclpeieseHUI0
BEPOSITHOCTEH B (Pa30BOM MPOCTPAHCTBE, KOTOPOE YIOBIETBOPSAET KJIACCUYECKOMY YpPaBHEHUIO
JlnyBUILIS 17151 KJIACCUYECKOTO JBMXKEHUSI YACTULIBI B TIOJIE CHJL.

[TocTpoeHHast mMojenb JaeT MpUMEp Mpolecca, KOTOPbIH B 3aBUCUMOCTU OT Pa3HbIX
3Ha4YCHHUI mapaMeTpoB (KoddduireHTa COMPOTUBICHUS CPEIbl M MACChl YaCTHUIIBI) BEAET ceOs
KAaK KBaHTOBBIM IIPOLIECC MJIM KAaK IIPOILECC KIACCUYECKOM MEXaHUKH. AHAIN3 TaKOW MOJEIU
MIO3BOJISIET TOHATH BO3MOYKHOE MPOUCXOKIEHUE HEKOTOPBIX 3JIEMEHTOB KBAHTOBOW MEXaHUKH.
[Ipennaraemass Mozenb MOXET TaKXe OKa3aTbCd IIOJIE3HOM JUIsl ONHMCAHMs IOBEACHUS
HaHOYaCTUI[ C IPOMEKYTOYHOM MacCOl: YK€ HE KBaHTOBOM, HO €I11€ HE KJIIACCUYECKOM.
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