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YCIHEXH ®PH3HYECKHX HAYK

BUBJIHOTPADGUS

JI. H. MaugeavmraM, [Tonuoe co6panue tpynos, 1. V, [lox
penakuuei akaz. M. A. Jleourosuda. Wsnareancrso Axanewuu Hayx CCCP,
1950. Crp. 467. llena 26 py6.

B narvi#t ToMm monmoro cobpanus TPYAOB akagemuka Jleowmia Hcaaxo-
BHya ManjelbiiTamMa BONULIM JEKIHH ¥ CEMHMHADHl, OTHOCSILIHECA K IEPHORY
1932—1944 rr. XoT# aBTOp HE yCnea OPH MH3HK NPOCMOTPETh M OTPefaKTH-
POBaTh 3ANMCKH CBOMX JACKUMH, TeM He MEHEe MOMNHO AYMATb, 4TO 6.1arogaps
TUIATEAbHOH 3a0MCH, CACNAHHOH ero yueHHKaMu, neyaTaeMblii TeKCT FOCTa-
TOYHO HOJHO TepelaéT COJepKaHHe JeKUUH. .

B 3THX J€KUHAX H CEMHHAPAX 3aTPOHYTH Te OOLIHE BONPOCHl, KOTOPbiE
Goabmie BCETO HHTEPECOBaaH camoro JI. M. M npaBmibHOMY HOHHMAHHIO
KOTOpPbIX OH IPHA2Baid 060JbLIOE 3HAYEHHE.

OCHOBHYIO Y4CTb IIATOFO TOMa COCTABJASIOT JEKUMH 1O H3GpaHHBIM BO-
npocam ontuky (1932 —1933 rr.), no $u3nuecKuM OCHOBAM TEOPHH OTHOCH-
teabyocTy (1933—1934 rr.) u no ocxosaM kBaHTOBOH Mexammkd (1939 r.).

Jlexunu 3TH He NMpejAHA3HAUeHH A8 NEPBOHAYANLHOIO O3HAKOMAEHHUA
¢ npeameroM u B HHX JI. M. He cobupanca nath cUCTEMAaTHYECKOE CrO H3JI0-
wenne. Henp JI. Y. 6blma apyrasg. ViMesa B Bupy cayimiatenel, yme 3HaKOMBIX
¢ npeaMeToM B 00'bEMe OOLITHOrO YHHBEPCHTETCKOrO Kypca, JI. Y. xorex
OCBETHTb OTHelIbHBIE H3OPAHHEIC BONDPOCH, HMMEIOUIHE IIPUHUUNHAAbHOE 3HA-
YeHNe M NpPeACTABAMIONINEe, HECMOTPA Ha CBOIO NPOCTOTY, HAHGOABLILYIO TPYX-
HOCTH AA4 NonuManud. Cambpl BBIGOD 3THX BONPOCOB, OaecTamas Popua
M3I0XKEeHHA H TOHKHH aHauu3 QU3MUECKHX NOHATHH XapakTepHb XAt G0.Ab-
moro yuéroro, kaxum seaserca JI. M. Mauxeanuwrram. Bompocs wacro
craBarcs B gopMe 1MapagoKCoB.

Tak, paccMaTpuBas B CBOMX JEKOHAX IO ONTHKE BONPOC O MOLYJSILHH
CBETA H O PEaJbHOCTH MOHOXPOMAaTHUECKHX CJaraeMblX MOJYJIHPOBAHHOIO
xoaeGanus, JI. M. obpamaer phuManve ua caeayiomee OO6CTONTENALCTBO.
[pepuisrcroe KoieGanne MOXKeT ObITh, KAK M3BECTHO, HPEACTABJEHO B BUIe
HAaAOKEHH MOHOXPOMATHUECKUX HENPEePHIBHLIX Kouebanui. [Tpubop, cnocobnbiil
BOCHIPHHAMATD OTAENbLHOE MOHOXpPOMATHYECKOE KoaeGaHue, Gyper KoJgeGaThes
HEMPEPHIBHO, T. €. TaKXe M TOrRa, KOrAa u3BHe KoaeGaHHH He mocTynaer.
Otkyga xe OH yepnaer CBOw sHepruo? Anamus JI. V. nokaseiBaer, 4To
Tako# npu6op no Heo6XOANMOCTH Obnanaer HHepuueli (BpeMeHeM 3aTArHBa-
HHA), KOTOPast ¥ BOCHOJHAET NEPEPHIBH MEWAY NOCTYNAIOUIMMM HMIYJabCAMH.
Sror mpumep cayxur JI. M. Manzeabmramy ais sunOCTpPaumMu TOro ofbmiero
NOAOXKEHHd, 9TO noBejenre GU3uUeckoro o6bexra (B NAHHOM CiAyuae CBeTa)
creiyer U3ydarb He aGCTPAKTHO, A& MO OTHOWMIEHHI0 K MCCJAEAVIOIUEMY 3TOT
aobbexT npHbopy.

B aexmmax no onrtuke noapobHo pasobpaua aubdpaxuus na weas,
H Ha OCHOBe NOJY4YeHHOH NpHOAMKEHHOH TEOPHM PaCCMOTPEH PAJ BONPOCOB
BOAHOBON ONTHKYM ¥ KBauTOBOH Mexawuku. 'B wactHOCTH, BBIsCHeHZ BaxHas
POAb 3aTYXAWUWMX BOIH, HAYMMX OT lued, ¥ nOKa3aHo, uTQ, HEYYET ITHXK
BOJH TaKXKe MOXET IPHUBECTH K NapaioKcaM.
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BechMa wHTefeCHH pacCyXjeHus apTofa 10 BONfOCY 06 OJHO3HAu-
HOCTH BekTopa Y MoBsa-lloliHTHHra, Ecaum 3amennTb OO6biuHOE BHIpaMeHue

S = —%‘ [E XX H] »roro Bektopa na §'==S--rotA (rae A -— nponsBoib-

Hbllt BEeKTOp), TO MOTOK BEKTOPAa S CKBO3b 3aMKHYTYIO NOBEPXHOCTbH HE H3Me-
HMUTCA. Ha OCHOBaHWHM 3TOTO ABTOP IPHUXOLMT K BHBOAY (CTP. 22), 4TO, NOKA
BEKTODP S TOJAKYETCH TOJNbKO KAK MOTOK 3HEPrMH, OH He MOXCT ObTh Ompe-
AeMéH onHo3HauHo. Hawm kaxercd, ONHAKO, YTO 3TO PACCYM AEHHE HENOJHO,
TAK KAaK OHO HE YYUTHIBaeT BbiTeKalUiell M3 TEOPHH OTHOCHMTENbHOCTH CBA3H
MeW Y NOTOKOM B3HEPTHH M IIOTHOCTBK KOJAHYeCcTBA [BHiKEHHA (06 3TOH
CBA3H TOBOPHTCHA JHIIb Ha crp. 148, B AeKUUAX MO TCOPHH OTHOCHTEIbHOCTH).
Kpoume toro, aBTOp Hpepnonaraer, 4T0 INIOTHOCTb IHEPIHH BO BCAKOM Ciyyae
3ajaHa; HO eCHM OHA 3aJlaHa BO BCEX CHCTEMAaxX OTCYETa, TO OTCIOAA OAHO-
3HAYHO OUpEJensiercs He TOAbKO NOTOK 3HEPruu (M NPOHOPUMOHANbLHAA eMy
TUIGTHOCTh KOJMYECTBA JBH)KEHHS), HO M BCE NIpyrHe COCTABAAIOIINE TeH30pa
3Heprud. MHrepecHbie paccyxeHHsl aBTropa He AOBEJeHbl, TaKHM 06pa3oM,
40 KOHUA, M YUTATENO OCTAETCS HEesiCHBIM, Onpejaensercd JIH B KOHEUHOM
cuére BEKTODP S O4HOZHAYIO MAW HET.
. Cuenyomuii 604bII0H pa3fea KHHIH COCTABJAIOT JEKIHH [0 TEOPHH
OTHOCHTEJIBHOCTH. V3 vueThIpHaZAuATH JAeKUMH TEpBHE IHECTh NOCBSMIEHD!
HCTOPHYECKOMY 0030py SJCKTPOAMHAMHKH JBHXKYIIHUXCA Cpej, Pa3BHTHe
KOTOpPOH M MpPHBENO K TEOPHH OTHOCUTEALHOCTU. Q530D 3TOT MOUCTHHE MOMXHO
Ha3path OnectsmuM. BUIHO, YTO aBTOP HE TOJBKO TAYO6OKO 3HAKOM € HCTO-
pHelt BOMPOCE, HO i CaM [IePeXHUBaN BCE 3TANB CO3JXAHHUA TEOPHH OTHOCH-
TeabHOCTH. QJ30p Raér ACHOe mpelCTaBlIesHe O TOM, KaKHe BONPOCH CTOSIH
nepes QU3UKOH B NEPHOJ CO3AAHHS TEOPHH OTHOCHTENBbHOCTH H HACKOJBKO
BeAWKa pOJb 3TOH TEOPHH B Pa3pelleHHH HAKONHBLIMXCS HPOTHBODeduil.
Haunnag usjoxenne TeODHH OTHOCHTENbLHOCTH, AaBTOP OCTaHaBIHBAeT
CBOC BHMMaHHE Ha JABYX (GaKrax, NpeiCTaBAAIOL{MX 06OGIeHHe OFPOMHOIO
HAKOMHBLICTOCH 3KCHEePHMEHTAaALHOTO MaTepHala: Had He3aBUCHUMOCTH SIBIEHHH
OT HCYCKODEHHOIO JBHMEHHS 3aMKHYTOM CHCTEMBI M Ha HE32aBHCHUMOCTH
CKOPOCTH CBeTa OT CKOPOCTH MCTOYHHKA. ABTOp MOKAa3bIBAeT, UTO B PaMKax
KJaacCHueckoil (RopensiTHBHCTCKOH) TeOPHH 3TH ABa aKTa OPUBOIAAT K MPO-
THBOpeynsM. Bnixonl H3 3TUX npoTuBOpeuHil  AaéT TOJBKO TEOPHA OTHOCH-
TenLHOCTH. Jas nocTpoenust eé€ HeoOxoauMm Oonee iyOOKHH aHaJu3 BpeMel-

‘
HBIX M IIPOCTPAHCTBEHHpIX COOTHOIIEHHH, NPHBOASHIME K HOBBIM onpejene-
MM NOHATHH IPOCTPAHCTBA W BPEMEHH. JTOMY aHaiM3Y IIOCBAIIEHLI
AajbHEHIIKEe JeKIHH. '

ITo Bonpocy 06 ompelenenun (U3NUECKUX KOJIHUECTBEHHLIX TIOHATHI
A. V. MangenpliTaM FOBOPUT: «ONpeleneHHe OCHOBHBIX IOHATHIL 3aKii0-
43aeTcsd B TOM, YTO Sl MPENBABIAI0 ONPeNeNEHHBIH MNpejMeT, a0 ONpPEeReNEn-
HbIH NPOLECC H THM NPEIMETOM M NPOLECCOM ONPEAEeAsio NOHATHE...». Ham
KaXeTCs, 4TO NpelbsiBICHHS MpejMeTa W INpolecca HEeAOCTATOYHO; KpoMe
HAX 4 B NEPBYI0 Ouepejb HYXKHO JaTh T€ O PH10, KOTOPas OXBarbiBalda Ol
HE TOJbKO MOBejeHHe JAHHOIO NMpeJAMEeTa B JaHHOM TNpouecce, HO M OTpa-
wana 66 06U He 3aKOHOMepHOCTH. TOMBKO HPH 3TOM YCAOBHH OfpefeieHne
He 6ydeT HCKYCCTBEHHbIM, a 6yAeT COOTBETCTBOBATH mpupoie ¢ Toff TodHO-
CThIO, C KOTOPOH crmpaBejaHBa xanHas (Quauueckas Teopus. B cBasm ¢ 3TuHM
CHeXOBaA0 Obl NOAYEDPKHYTh, YTO OHPEIEeNeHHUs ABJIAIOTCH €TOJb XKe MJIO Npo-
M3BOJbHBIMH, KaK ¥ (M3HYECKHe TeOpHU, B OCHOBE KOTODHIX OHH JeKar.

Lanee aBrop moxapoGHO M OYEHhb sICHO Pas3bupaerT OCHOBHONH ¥ Hambouer
TPYAHBIH BOompoc 06 ONHOBPEMEHHOCTH YAAXEHHHIX COOBITHH, a 3aTeM mepe-
XOAMT K BHIBOLY npeo6pasoBanufl Jlopenna. B sroM BhBOZE JOMyHieHBbI
HEKOTOpble MaTeMaTHUYeCKHE HeCTPOroCTH, KOTODHE, OAHAKO, HeCYLIECTBEHHEI.
Ha ocHoBe moayyenHsix npeoGpa3oBaHMii 4BTOD pacCMaTPUBAEeT H3MEHEHHE
ANHA MacHItaGos, TeopeMy CIOXEHHS CKOPOCTeH W Apyrue BOmPOCH, a 3aTeM
AHANMU3UPYeT IOHATHE HHBAPHAHTHOTO HHTEPBala, COBEPIIEHHO INPABHABHO
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TI0N4EPKABAS, ITO TEOPHS OTHOCHTENBHOCTH HMEET JeJ0 He TOJAbKO 'C OTHO-
CUTENbHBIMH, HO ¥ € A0COMOTHRIMK BeAHIUHAMU. B mOCKeAHMX ABYX JACKUIMAX
aBTOpP M3ydaeT IpPYIIIOBhIE CBOHCTBa mpeo6Gpas3oBaHuit Jlopexua.

Kax ‘mctopuueckuil 0630p, Tak W aHAIH3 OCHOBHEIX QH3NYECKHX NMOHATHH
TEOPHH OTHOCHUTENbLOCTH HANMCAHBI YPe3BbiIaHHO KHMBO H YBIEKATEILHO.

[TepexoauM k¥ 0630py Jekuuit IO OCHOBAM KBAHTOBOH MEXaHMKH (TEOpPHs
KOCBEHHBIX M3MmepeHuit). Kak H B npeabiaymux Kypcax, aBTOp pa3bupaer
3jech Haubojee OCHOBHbHIE M TDYAHble NPUHHNHOHAAbHBIE QH3HYecKHE
BONpPOCH. ABTOp ¢ CaMOTO Hayaja OrOBAPHBAET, 4TO B 00JaCTH KBAaHTOBOH
MEXaHWKHM OH He Oepé€Tca JeiaTh yTBEPXKJAeHHH ¢ TaKOl YBeDEHHOCTbIO, KaK
B o6aacTH Kaaccuuecko#d ¢u3mkH. [leHcTBHTenbHO, Hapsily ¢ 4Ype3BblYaHHO
HHTePEeCHHIMH ¥ RECOMHEHHO INPABHJLHBIMH HIeIMH B JEKUHIX BCTPedaloTcs
¥ Taxkue NMOJOKEHHSs, KOTOpPbie NpeACTaBAAIOTCH HaM CHODHBIMH; MBI HX
OTMETHM B JalbHeiimeM.

He caexyer, Bnpouem, 3abbiBaTh, uTO B 1939 r.,, koraa ObIIH YHTaHbI
JeKIHH MO KBAHTOBOH MEXaHHKe, HEKOTOPHIE BOIPOCH OLIIM emé HACTOABKO
HesICHBIMH, YTO Jaxe B fBHOH ¢opme M He cTaBHJHChb. Camasi INOCTaHOBKa
JI. M. MaHjgenpInTaMOM 5THX BONPOCOB (nallpuMmep, BOIPOCAZ O CTaTHCTH-
YeCKOM KOJNEKTHBE, K KOTOPOMY OTHOCSATCSl JlaBa€Mble KBAHTOBOH MeXaHMKO#
BEPOSITHOCTH) SIBAMETCH CYLIECTBEHHBIM LIATOM BHepén.

Cornacio KBAaHTOBOM MeXaRWKe MaKCHMalbHO  IIOJHOE OIUCAHNe
COCTOAHHA MHKPOOODBEKTAa OCYIUECTB/AETCS IPH HOMOIIH BOJHOBOH (YHKIHH,
KOTOpad M03BOJIAeT HAHTH CTATUCTHKY Pe3ybTaTOB H3MEPEHHs HaJ O00BEKTOM,
1aX0AMBIIMNMCS (RO M3MeDeHus) B JaHHOM cocTosMH. KBanTtoBas Mexanuka
€CTh B 3TOM CMBICJE TEOpHsl cTaTHCTHYeckad. Jl. M. MaHpeabuitamM o6pauiaer
B{HMaHHe Ha TO, YTO BO BCAKOH CTATHCTHIECKOH TEOPHH HeOGXOMHMO IIpexne
BCEro ycTAHOBUTL MOHATHE KOMJNEKTHBA, K KOTOPOMY OTHOCHTCH CTAaTHCTHKA.
OfHAKO B NaHHOH HM TPAKTOBKE 3TOTO BONPOCAa HMEITCH, KAK HAM KaXercs,
HeéacnocTH. 1IpeANONOXHM, 9TO HaJ MHKPOOOBEKTOM, HAXOAHHIAMCA B OIpe-
JdenéHHOM COCTOIHHH, NIDOH3BONATCA H3MEpPeHHs HeKOTOPOH BeAMYUHHI MpH
NOMOIH TGH HJIH HHOH NPHCIOCOGJIEHHOHW AJAst 3TOrO yCTaHOBKH. TOrga Mbl
HecCropHO MMeeM Jef0 ¢ ONpeneaédHbIM CTAaTHCTHUECKMM KojiekTusoM. Ho
HaJg 0O0BEKTOM B TOM JKe COCTOSHHH MOXHO IIPOH3BOIHTb H H3MepeHwus
ApyroH BeNHMYHMHB (AJasi uero norpebyercs JApyras YCTaHOBKA), a TOrna
cratucTHiecKuil KomieKTHB Oyjser yke npyro. MoXHO JM NP TaKOM
1OJOKEHNH BelieH CBA3LIBATb IIOHATHE CTATHCTHYECKOrQ KOJJIEKTHBA C I1O-
HATHEM COCTOSHMA (¢ BOoauOBOH dyskureir)? HaM kaxeTcs, 4TO Heab3d: NpPH
2 aHHO! BOAHOBOH QYHKIUM XapakTep CTATHCTMUYECKOTO KOJNAEKTHBA eié ne
npenpewréd. CTAaTHCTHYECKHH KOJJEKTHB ONpelefsfercsl He OJHHM TOJBKO
3ajlaHMeM BOJUOBOH (QYHKIHH, HO M yKasaHHeM H3MepsAeMbiX BeJIHYHH
(¥ COOTBETCTRYIOINHX H3MEPHTENLHHEX YCTAHOBOK, OCYIIECTBASIONIMX HYWHOE
I U3MepeHHUs BlakMmoneiicTBue ¢ 00beKTOM).. Mex 1y TeM, aBTOpP IOBOPHT
(cTp. 356) O MHKPOMEXaHHYECKOM KOJIJIEKTHBe, K KOTOPOMY OTHOCHTCH
-dynknua. C 3ToR EEACHOCTbIO CBfi3ada elllé W apyrad. Bo MHOrHX ifecrax
(uanpuMep, Ha cTp. 388) aBTOp rOBOPHT O BbIOOpe NOACOBOKYNMHOCTEH M3 He-
KOTOPOH COBOKYNHOCTH wu3Mepeunil. Mexny Tem dakTHueCku peyb HAET
O pa3sHbiX KOJJNeKTHBaX, NOJyiaeMbiX NYTEM IIPHMEReHHS PAa3HLIX H3MepH-
TeNbHBIX YCTAHOBOK, NpPHMEM ORHA4 H3 . <«IIOJLCOBOKYNHOCTEil», O KOTOPHIX
FOBODHT aBTOP, OTHOCHTCH X OJXHOMY KOMJIEKTHBY, a ApPyras — K COBEpPHICHHO
ApYroMy. YKa3aHHbie HEACHOCTH CKA3HBAKOTCS H IPH OOCYMJEHHH H3BECT-
HOro cnopa MewJy DiHmrelinom H BopoM. 3axaiouenne asropa (crp. 389),
4TQ BO3paxkenue JHHmMTelHA He AaéT HUKAKOrO MOBOAA K IMEPECMOTPY BOJ-
HOBOH MexaHWKW, 6eCCODHO BepHO, HO CJIOBa aBTOpa, 4TO BCE €10 31€Ch
‘B- HETIPABHJILHOM NpAMEHEHHH TEOPHH BePOSATHOCTeH, OcTAITCA He BHOJKE IO-
HATHBIMH, TaK KaK He’ACHO, B 46M HMEMHO 3Ta HenpaBHIbHOCThL. [lo Hamemy
MHEHHIO, CYTh AeJa — B TeXx cHelnbHYEtKHX 0COOGHHOCTAX KBAHTOBOH MeXxa-
HHKH, 61arojaps KOTOPHIM 33jaHKe COCTOSHEN::CHLE He MPeApeiiaeT - TOTO
KOJNNEKTHBA, K KAKOMY JOJXKHA: NPHMEHATHCS 'TEOPHS BEPOATHOCTEH.
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B TeopHHM KOCBeHHBIX H3MepeHW# asTop RuepBele GOpMyaHpyer Tpebo-
BaHHE, KOTOpOe KOMKHO ObITh HAJOXKEHO Ha YCTPOMCTBO, HOPHUrOAHOE AAS
KOCBEHHOTO M3Mepedds HEeKOTOPOH BeanuMHsl, OTHOCHIEHCH K cHcTeMe (X).
TpeGoBanne 3TO OTHOCHTCS K XapakTepy B3auUMOJEHCTBHA MEXAY RaHHOH
cucreMolt (x) M Apyroff cucreMo# (y), HaJ KOTOPOH BO3MOMHBI yX€ NpAMble
usmepenud. Hyxuo, yToGH, M3Mepss cOCTOAHNE CHcTeMBbl (y) IOCHe B3aHMO-
aeficTBHE, Mbl MOPJH 3aKJIOYHTh O COCTOSHHM CHCTeMbl (Xx) 10 B3aHMO-
neiicreus. Xapaxrtep B3auMojeilcTBHs AoJxen 3To ofecneunTs. B mpeano-
JOMeHHH  B3aHMHO-OJHO3HAYHOrO COOTBETCTBHA  MeXJAY BEIHYHHAMH,
oTHOCsmuUMuCT K cucremMam (x) u (y), Tpe60BaHHe 3TO CBOXHTCA K TOMY,
qTo0bl IOC/e B3aHMOJEHCTBYS 4acTh BOJHOBOH (YBKIMH, COOTBETCTBYIOINAS
paccesHuolf BoaHe, HMela BMJ NMpou3BeleHHS (YHKUMH OT X Ha (yHKUHIO
or y. Kak ykasano B npumeuannmu Ha crtp. 367, a TaKke B KORIE JeKnui
(ctp. 401), mpesnoaoxenre O B3aUMHOR OJHO3HAYHOCTH He ABASETCH HeoO-
XONHMBIM M BBOJAMTCA TOJABKO AJNS NPACTOTH; €CHH €ro Be BBOAHTL, TO
1IPOCTOE NPOU3BELEHNE MOXKeT ObTh 3aMEHEHO CYMMOH NDOHM3BelEHHH YJIEHOB
ONpeaeaEHHOTO BHAA.

Ha ocHoBe dopmyanposaHHoro tpeGoBanus pasbupaercd BecbMa HHTe-
pecHHil TpHMep KOCBE4HOFO M3MepeHHs HMMNyJabca HeHTpOHA, a Takwe
IpHMep YCTPOHCTBA AN H3MEPEHHS KOOPAMHATHL YaCTHIL! (TeH3eHGeproBckui
MHKpockon). [Ipy aHanu3e 3THX NPHMEPOB HCOOMAL3YIOTCH pPe3yJdbTaThl,
NOJYYEHHBIE B JEKUMAX [0 M30PAaHHLIM BOIPOCAM ONTHKH.

JanpbHeAmMM  BecbMa UHTEPECHHBIM HpPHMepOM SBISETCS HW3MEpeHHe
KOODJAHHATH YaCTHIH, HAXOASMICHCS Ha BepUIMHE NOTEHLMaJbpHOro Gapnepa.

HecmoTps Ha KpaTKOCTb Kypca JeKUHH 10 OCHOBaM KBAHTOBOH M@XaHHKH
(uMeercqs TOABKO NATH JMEKUHH), KYPC B3TOT U[Le3BHUAaHHO Cojepxarened
U H3Joxednne B HEM Hied JI. M. MaugenbiuraMa 3aciyXuBaKT lajibielmmes
pa3paboTKy, KOTOpast MOTJa Obi M YCTPAHMTh OTMeUeHHbleé B HACTOsmeHd
PEeUeH3NH HEeACHOCTH.

Kpome ynoMsiayTeIX KYPCOB JeKUWii, B MATHIH TOM BKIIOYeHHl BCTYIH-
TelbHbie JNEKIHH K DAY CEMHHAPOB IO OITHKe, TEOPHH KOJeGaHHH M APYTHM
dusnvgeckuM npobaeMaM. B 3Tux BCTYNHTeNbHBIX JEKIHUAX, YUPE3BHIYANHO SPKHX
M YBIEKaTelAblbIX, NEPEYHCAFIOTC Mpobjevsl, KOTOpble AOJXKHBI OBbITh pac-
CMOTPeHBl Ha CeVHHape, H Kaxjaasg u3 0064acTefl QH3HKH, O KOTOPHX FOBODHT
JI. . Maugeasmrrayv, npeXcTaét mepel 4HTaTelReM KAK IKUBas, CO BCeMH el
TekyuiuMu  BonpocaMu. QOcofo chelyeT OTMETHTh JIEKUMH IO BONPOCaM
Teopun Konebanuit — obaacry, rae JI. M. gBasacs ray6oKMM 3HATOKOM.

Kuura B 1m2a0v upessnidaiino uuETEpecHa M 3aCayKUBAET CAMOrO BHH-
MaTeNbHOTO H3YUeHHs.

B. dox

Caerur ypoBHeH aTOMHBIX 3JEKTDOHOB H /AONOJHH-
TEAbHBIH MATHUTHH Y MOMEHT 3I€KTPOHAa COrJACHO HO-
Behmel#l KBaHTORBO#N snexkTpoaunamuke. CO6bopunk crareit. [le-
peBod u pepeparsl B. V. I'puropsesa u H. IL. Kxenuxora. Ilon penaxiueii
n co BeTynuTeasHoit crarpéit 1. 1. UBanenko. M3a. unocrpanyoll auTepatyps.
Mocxsa, 1950. Crp. 222. llena 14 p. 50 k.

Peuensnpyemast KHura npeicraBiaser co60H cOOPHUK ITepeBOAHBIX CTaTei
u pedepaToB, NOCBAWEHHBIX HOCAEIHNM HOCTHIKEHHAM B 06JaCTH PeNsTHBHCT-
CKOH KBaHTOBOH MexaHukM (TAaBHLIM 06pa3oM Tex €€ pasfeloB, KOTOpble
KacaloTCd KBAHTOBOH 5JEKTPOAHHAMMKA M TEODUHU SJNEKTPOHA).

Hasg Toro 4ro6nl scHO NpefcTaBuTh ceGe CMBICH M 3HAUEHHE COHEpKa-
WHUxca B c60pHUKe pa6oT, CIEAYeT BCIOMHMTH HCTOPHMYECKHH X0 pPa3BHTHL
PENATHBUCTCKON KBaHTOBOH MexaHUKH. O6GbiyHAT — HEPCASTHBACTCKAS — KBaH-
TQBaA MEXAaHHKA, MATEMATHYECKH OCHOBHIBawmascs Ha ypasuenuu Ulpeawuu-
repa, HeCMOTPA Ha psj GnecTSmMK YCHEeXOB, OKa3alach He B COCTOAHHH
06 BRCHHTH HEKOTODPBlE SKCHEpPHMEHTANbHBIE (PAKTH, KAaK, HalpHMED, TOHKYIO
CTPYKTYRY crmextpa atoMa Bojgoponxa. Bosee toro, cam ¢axr CHOHTAHHOrO
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M3NYYeHHs CBETa BO3GYMAEHHBIM aTOMOM HE MOr ObITb HOCAEAOBATEILHO
O0BACHEH B PaMKaX HEPeaaTHBUCTCKOH TeopnH, uG0 OHA pPAaCcCCMaTpUBact
34€KTPOMArHHTHOE NOJe KaK HeYTo, 3ajaHHOE HM3BHE; CNOHTAHHOE Xe H3ady-
YEHHME, KAK Mbl“Telepb 3HA&M, CBA3aHO C OOpaTHLIM JefiCTBHEM MOAs 2JICK-
TPOHA Ha CaMblit 3JeKTpOH. Jlanee, HHKAKOIrO OOBSICHEHHS HE MOJAYYaJsO 3KC-
NEePUMEHTANBHO YCTaHOBACHHOE CYINECTBOBAHHE COOGCTBEHHOrO MeXaHHYECKOFO
U MarHHTHOFO MOMEHTA Y SJEKTPOHA, H NMPEJCTaBIeHHE O CIUHE NPHXOAUAOCH
BBOAUTH B Teopuio ad hocC, Kax HEKOTOPOE JONOJNHHTENbHOE PEANONOKEHHE,

DTH HeyNauM RepeAaTHBHCTCKON KBAaHTOBOH MeXaHHKM GbIAM COBEPUIEHHO
eCTECTBEHHBI M HeH30exHbl, W60 BO BCeX NepedHCIeHHBIX CAydasX pedb Iuaa
O peasiTUBHCTCKHX 3ddexrtax, KOTOpLIE, IO CYTH J1ej1a, He MOTJH OXBATbIBATh-
ca KBaHTOBOH Mexauuxoit Lllpeaunrepa. Bo3uukia Heo6XONHMOCTL CO3NAHMA
KBAaHTOBOW TeOpHW, yuurhiBalomied TpeGOBAaHUA CHENWAAbHOrO NPHHUUNA
OTHOCHTEIbLHOCTH, — HEOGXOAMMOCTh CO3JaHHA DeNSTUBHCTCKOH KBAHTOBOH
mexanukn, CooTBeTcTBYyOmMUC pabOTH M MNOSBHIHCH B KOHIE ABAALATHIX —
— Hayajie TPHALATBIX TFOXOB HAlIEro BeKd; NMPHUYEM Ye IepBble 1Iard BO3-
HHKaomel PeIITHBUCTCKOH KBAHTOBOH TEOPHH O3HAMEHOBAJUCH 3HAYHTENDL-
HBIMH VCIIEXAMH: NOAY9HAZ peuienue npobnaeMa CMOHTAHHOrO M3AyueHUS CBC-
Ta aTOMaMy; TOHKas# CTPYKTypa BOJOPOAHOrO creKTpa Obiia o6bsicHeHa
TeopHeH B IIOAHOM COOTBETCTBHH C AAHHBHIMH 3KCIEDHMEHTa TOTO BPEMEHH;
HAKOHell, CYNIeCTBOBAHHE CIOHHA OKa3al10Ch HENOCPEJCTBEHHBIM CJie1CTBUEM
PEAITHBHCTCKHX KBaQHTOBBIX CBOHCTB 3JICKTPOHA, ONMCHIBAEMBIX YDaBHeHHeM
Hupaka. [Ipu 3TOM OTHOUIEHHE MEXAHUUYECKOTO MOMEHTA 3JEKTPOHA K Mar-
HATHOMY, BHIUACHCHHOE TCOPETHYECKH, NPEKPACcHO COBNANANO0 C MMEBIIHMHCS
3KCNEPHMEHTaNbHBLIMA JaHHBIMH,

Janpreitue HcelefOBaHUS NPHBCIM K HOBLIM YCIEXAM PeNATHBHCTCKOH
KBAHTOBOH MEXaHHMKH, CaMmble, Ka3aJOCh Obl, HeBEPOSTHBIE CJIEACTBHS KOTO-
po#l (CywecTBOBAaHHE NO3UTPOHA) ONPABABIBAIMCHL ONBITOM. TeoperHueckie
pacuérpl BCex Oe3 uck/oueHns HalGmiogaembix sddexToB B3auMOJeHCTBHM
3JEKTPOHA C 3JEKTPOMATHHTHEIM NOJeEM, Kak-1o: (oTosddexra, paccesinus
CBETa HA IELTPOHE, TOPMO3HOTO H3JIYYeHUS CBeTa, 0Opa3OBaHHS U aHHHUTH-
JAAUHH 31eKTPOHHO-NIO3HTPOHHBIX AP M AP.—OKa3aJIHCh B IIPEKPACHOM CO-
raacuM ¢ skcnepuMentoM. Co3ZaHHAS Ha 3TOH OCHOBE (B OCHOBHOM, COBET-
ckuMB yuéunimu — Jlannay u Pymepowm, Meanenko u CoxonosbiM, TammoMm #
DBeaenbkuM) KackaaHaa TeOPHs JUBHEH B KOCMHUECKHX Jydax cyMmena oObsc-
HHTh PSR 3KCHEPHMEHTAJbHbIX (AKTOB M fIBAfETCH ceHyac HaNEXHBIM I1101-
CHOpbeM Ads AajbHeHINHX HCCIER0BAHHH, KAaCalOMMXCA YKe Gosee CAOMHbIX,
HE’JEKTPOMATHUTHLIX TIPOLECCOB B KOCMHYECKMX Jaydax.

Ka3anocn 6bl, 10J0KeHHE PEAATHBUCTCKON KBAaHTOBOH MeXaHMKH He3blO-
aemo. OxHaKO 3TO He Tax. CAeAYET OTMETHTb, peX e BCero, Uro paj MpHH-
IHNHAJAbHBIX BONPOCOB, LABHO YK€ CTOABIUHX Iepe] TeopeTHdeckod (usn-
KOH, HE HAXORWJ (M HE HAXOJHT) B PeNSTHBUCTCKOH KBAaHTOBOH MexaHuKe
CBOEro paspeuienns. INouemy 3apan asaexTpoHa e (Tounee, 6espas3mepHast Be-

a

AMUHHA =, Tle h — nocrosuHaa [lnauka, ¢ — CKOpOCTb CBETA) HUMEET TO,

a He apyroe auadende? [louweMmy He HaGMOJZAETCS 3eMeHTAPHBIX 9aCTHU C
33apAAOM, KpaTHHIM e? JloueMy OTHOMICHHS MacC 3JEMEHTADHBIX YACTHI| HMe-
10T TO, a HC APyroe 3Hadenne? Ha Bce aTu BonpocH peAsiTUBMCTCKas KBaH-
TOBAs MEXaHHKAa (PaBHO KaK M NpPeXHHE TEOPHH) He AAET HUKAKOro OTBETa.
IlpaBaa, 0aHO 3TO 0OCTOATENBCTBO CaMO IO cebe BpAJ JIH MOXHO CHATATD
cepb&€3HBIM JedekroM TeopuH. [110X0, KOHEYHO, 4TO BCe YKa3aHHLIE QAKThI
BHYTPEHHE HHMKAaK HE CBf3aHbl C ANNAPaTOM TCOPHU HO BCE e, BePOHATHO,
MOXHO ObIA0 Obl NPUMHMPDHTBLCS € 3THM, — CYMTAasA, YTO PelieHHe TaKHX . BO-
NPOCOB JEXUT 32 PAMKaMH PelsiTHBHCTCKON KBAaHTOBOH MEXaHHKH M BXOJAHT
B KOMINIETCHIMIO Hekoeil Gyaymeil teopum, — €C/IH Obf, Pt THBUCTCKAS KBAK-
TOBad MexaHMka cama nmo cebe Gblaa B,ii'yrpégug;,;,luggpmn,@ggpeqnsou
Hayko#l. Ho ¢axradecku, MOoBHIUMOMY, Aeno'oédro_ﬂr ‘we ‘rak. Hapsaay ¢
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OJeCTAHIMMH YCIIEXaMH DEAATHBHCTCKAs# KBAHTOBQS MEXAHMKA C CaMOro CBOe-
ro 3apOXNeHus HNpPHBONHNA H TIDUBOJMT K PAAY aOCYPAHLIX, (QU3ndecKH
HeccMbICACHHBIX Pe3yabTaToOB, CBHUIETEAbCTBYIOMUX O e€ HecoBeplueHcTae (a
MOMeT ObiTh, H BHYTPeHHEH npoTuBopeduBocTH). C ORHAM H3 TAKHX OECCMBIC-
JEHHBLIX Pe3YAbTATOB Mbl BCTpedacMcs B TNepBod ke 3alaue, ¢ KOTOPOH
uMela jAej0 KBAHTOBAs 3JeXTPOJAHHAMHKA, — B TECOPHUH CIOHTAHHOTO H3jayye-
HHA CBeTa aToMaMu. VIMEHHO, HOMBITKA PACCUHTATh TAK HA3BIBAEMYIO «€CTECT-
BEHHYI» LIMDUHY CHEKTPaibHOH AMHUH, OOGYCIOBAEHHYI0 KOHEUHBLIM <«BpeMe-
HEM KH3HH» BO30YKACHHOIC COCTOAHHSA, NPHBENd K HEAENOMY BBIBOAY O
6eCKOHEUHO GONBLIIOM CABMIE HACTOTH M3JYy9aeMoro cbera (yero B NeHCTBH-
TeAbHOCTH, KOHEUHO, OTHIOAbL He Habmonaercd). JHOGONBITHO, OJHAKO, YTO
HapAay € 3THM CaMas UIMPHHA CIIEKTPAIbHOH JNUHUM NOJYYHAACh COBEpIIEH-
HO NPaBHAbHOH, TAK YTO ecAM Obl MOXKHO OBUIO «3a0biTh» O OECKOHEUHOM
CABHIe HacTOTH, TO BCE Onao 6u B nopaake. B panbHelimem 0Ka3anoch,
YTO TakKoe NOJOXeHHe BemleH ABISETCd XapaKTEPHHIM Jis BCex 6e3 MCKao-
4eHHs| CiydaeB, PAacCMATPHBaeMbiX B KBAHTOBOH 3JEKTPOANHAMAKE: MPH MO-
IbiTKe GOjee TOYHO Y4eCTh B3aMMOJEHCTBHE 3JMEKTPOHA C NONEM HU3NYUYEHUS
MBl NPUXOAUM K GeCKOHeYHbIM (T. €. (H3HUYeckH OeCCMBICIEHHLIM) Bohlpaxe-
HUAM Lad BCeX Tex 3(QexTOoB, KOTOPHE B NEPBOM HPHOMKEHHH HDPCKPACHO
O6bACHAINCH TeopHel. HexoTophle U3 aTHX GECKOHEUHOCTCH OBLIM YKe NaB-
HO XOpOlIo H3BeCTHH B Gu3uke, OHW BCTpedAIHCh emé B KJIaCCHUECKO#H
3MeKTPOAHHAMAKE, B KOTODPOH, KaK HM3BECTHO, 3JEKTPOMAaTHHTHAS Macca
3A€KTPOHA 0Ka3biBaldachb OeCKOHEUHOH, €CJIM CUHTATh 3JMEKTPOH TOYEUHBIM
3apa10M. B KBaHTOBOH TeOpHH 3Ta TPYRXHOCTb ¢ GECKOHEYHOR COGCTBEHHOH
MacCoH coxpaHmMaach B noaHO¥ Mepe. Boaee TOro, KBaHTOBaHHE NPUBENO K
HOBBIM OCJHOMHERMSM, He HMEIOIIMM aHAJ0ra B Kjaccuueckofl Teopun u 00-
YCHOBICHHBIM MMEHHO KBAHTOBLIM XapaxkTepoM moas. Jleno B TOM, 4TO, Kak
110Ka3bIBACT KBAHTOBAH JIEKTPOJAMHAMHKA, JaXe B BaKyyme, Korjia ¢oroHoB
HET, HANPAWEHAOCTh 3EKTPOMArHUTHOIO M0JA PaBHA HYJAIO TOJbKO B Cpel-
HeM; TOUHOE e 3HadcHHe o€ gBiIdercs HeOlpeJCIEHHLM H QAYKTYydpyer
OK0:10 Hyid. Buaroi1aps B3auvogeficTBui0 ¢ 3TUMH TAK HA3HIBAEMbIMH HYJE-
BHMH KOJe0aHHAMH 3JeKTPOH HPHOGPeTaeT JOMNOJHMTENbHYI0 3HEPrHio, KOTO-
pas opMaibHO OKaskiBaeTCd GecKOHeUHOH (Tak Ha3biBAeMasi <IONEpevHasi»
co6CTBeHHAs Macca, OHA OOYCHOBIeHAa B3aHMOAEHCTBHEM C 1lONEPEYHBIMU
Kone0aHMAMH 10ad). DTOT NocAelHAH pe3ynbTaT — OeCKOHEYHOe 3HaueHwe
COOCTBEHHOU 3HEPTUK — SBIAETCS, pa3ymeercs, (HU3HYECKH OCCMbICASHHBIM
W CBUJETENbCTBYET JAMIIb O Kakix-10 Aedexrax Teopun. CyUIECTBEHHO, OX-
HAKO, YTO OT HEr0 Hejab3f IPOCTO ¢OTMAXHYThCA», HOO Te We camble HyJe-
Bbi€ KOAEGAaHHA 1M0asd B BaKyyme 00YyC/IOBIHBAIOT, B KOHCUHOM CHETE, H CIHOH-
TaHHOE H3JydeHye CBETA BO3OYXICHHLIM ATOMOM.

AHanoruuHble TPYAHOCTH (mosBiaexne GOpMaNbHO GECKOHEYHOrO LONOMHH-
TeALHOrO 3apsjia ¥y 9JEKTPOHA) HOSBASIOTCH W MPH NOC/AEN0BATeNbHOM KBAHTO-
BOMEXAHHYECKOM PACCMOTPEHHH 3JAEKTPOHHO-MO3HTPOHHOrO BaKyyma.

Cosnanach napajoKCanbHasi CUTYailusd, BePOATHO, eJHHCTBEHHAS B HCTO-
pun Haykd. C O7HOH CTODOHBI, pacyéThi pas3jnuubix Habmopaembix sddexrtos,
npou3BeL€HHbIE B NMEPBOM HEHCYE3awlieM NPHOIHKEHHH TEOPHH BO3MYLIeHHH,
IPHBOJAT K IPEKPACHOMY COBNANEHKIO C 3KCNIEPHUMEHTOM BO BCex 6e3 HCKJIO-
ueHHs ciaydasx. C APYroH CTOPOHBI, NOMBITKH YIYYMIHTb pacyér, 60jee TOTHO
H NOC/IEe]0BATeNbHO, YIHThIBAA B3aHMOIEHCTBHE 3EKTPOHA C LOJIEM U3NyUeHHd,
IPHBOAAT K IOSBACHHIO DHU3HUECKH GECCMBICACHHBIX PACXONANIMXCS BbIPaMe-
HHH — TO}e BO BCEX 6€3 HCKMIOUCHHS Ccaydasx. [1pu sToM QH3MHECKas IPH-
4YHHA [0#BJEHHS paja OeCKOHeYHOCTEH — B3aUMOAeHCTBHE € «KBAHTOBBHIM Ba-
KYyMOM» (T. €. C HYJEBbIMH KOJEGaHMSMH I10J4) — Ta ke camasi, 4TO H INpH-
4uHa, 00yCAOBINBAOLAA DAl HAGmOAeMblx adiheKTOB (HANpHMEpP, CIOHTAH-
HOe W3nyueHue CBeTa BO3OYMAZHHBIMH aTOMaMH),

He Bufsa nyred pemqay}ﬂ ‘BO3HUKIIEH MpO6eMbl, TEOPETHKH BHIHYMXAEHbI
OBl MONPOCTY WIHOPHPOBATH NOABIAIONHECH 6eCKOHEeUHbIE BHPAXEHHU, Orpa-.
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HAYHBAACh TOALKO Pe3YIbTATAMH TNIePBOTO HEHCYE32IOmero IPUGIHMEHHS Teo-
pun Bo3Mymenud. Hanexsa Bosmaranach Ha 10, 4TO GyAyulias TEOpHs cymeeT
pasofparbcd B NpOIECCAX, MPOHCXOISIAX [PH GOABIIKHX 3HEPrudX, U He-
CKOJbKO BUAOU3ZMEHHT OObITHbIE POPMYAbI 31eKTPOLHHAMEKH, TAK YTO PACXOA -
1Aecs Ceiyac 9aeHbl OKaXyTCHd KOHEYHBIMH M OOYCAOBAT JHINbL MAlyio, Aewa-
WY 33 MpejenaMd TOYHOCTH COBPEMEHHOrO SKCIIEPHMEHTa, NONPAaBKy K pe-
3yJabTaTaM nepBoro npudauxeHHd. Tako# NoXX0x X 1eay, B H3BECTHOH CTENEHH
ONpaB/bIBABIIMKCA XOPOIIMM COBHNALEHHEM NpENCKA3aHUH TEOPHM € OILITOM,
O0Ka3aaC% AOBOAbHO NAOAOTBOPHMWIM. Tax, manpumep, A. A. Coxonosy, [aiit-
nepy ¥ BUIbCOHY YAalOCh NMOCTPOHTh MOCAELOBATE/bHYI0 KBAHTOROMEXAHUUE-
CKYI0 TEOPHIO PEaKIHH U3JYYEHHA NPH DACCESsHHH ME30HOB HYKJICOHAMH (HAH
CBETa — 3JeKTPOHAMH).

C npusIHMNHAaAbHOH TOYKH 3peHHus, OIHAKO, TAKOE MOJOXKEHHe Belled 6hLio
COBEPIIEHHO HEYAOBIETBODHTENbHLIM, H €€ B NpeJBOEHHbIE M BOGHHLIE I'OLBI
TIOABANOCH 3HAYUTENbHOE KOAHNUECTBO PaboT, MOCBAWEHHEIX NONBITKAM aHANM32
W YCTPAHEHUS BO3HUKMMUX TpyAHocTeHl. OJHAKO BCE OHM HOCHAH B 3HAUUTEND-
HOH CTeNeHH «AKaAEeMHUECKHH» XapaKrep, HHKAK He GYAYdu CBA3aHBL C SKCME-
PHMEHTOM, TOYHOCTH KOTOPOTO TOrzna Oblia HEeAOCTAaTOYHOH JHuad STHX weneH.
HeynypuTeapHO 103TOMY, 4TO YKa3aHHBIC HCCIE/JOBAHHY He IIPHBENH K KAaKHM~
JHOO0 MOJOKHTEIbHBIM pe3yiabTaTaM. Kak M Bcerja B TaKHX Caydadx, HOBBIH
TOJYOK Pa3BHTHIO TEOPHH JajiH- HOBble (DAKTHI, OTKPHITHE KOTOPBIX CTalX0 BO3-
MOXKHEIM (Narojaps NOABACHHIO HOBOH 3KCIEPHMEHTAAbHOH TEXHHKH.

Pedn uaér BcE O Tex e sBIEHHAX, ¢ OOGBACHEHU: KOTOPHIX HAYAAOCH
Pa3BHTHE PEIATHBHCTCKOHX KBAHTOBOH MEXaHWMKH, — O TOHKOH CTPYKTY[€ BOJO-
POAHOrO CNEKTPAa H O MarHUTHOM MOMeHTe 3jeKTpoHa. C IIOMOILBIO CO3JaHHBIX
B NOCHKEJHHE TOABl BECbMA TOYHBIX PAAHOCHEKTPOCKONHYECKHX METOJOB HCCAe-
HoBaHHg OBIJIO BHISICHEHO, YTO: a) TOHKAs CTPYKTYypa BOALOPLOJHOTO CIEKTPA He
HOJHOCTHIO Nepenaércs Teopuedt Hupaxa (yposmu 28, u 2P, , xoTopsie

TEOPETHYECKH JOJKHBl COBNAJaTh, (AKTHYECKH pa3jeleHbl HHTEPBANOM
B 1062 Mey); 6) MarHMTHLIH MOMEHT SAEKT[OHA ] He PaBeH OJHOMY MarHe-
ToHy Bopa py (kak To Tpefyercsa Teopuefl Jiupaka), a HECKONbKO IpeBbilaeT
3TO 3HAYEHHE:

w= g+ 8,

rae & = 0,0012 4 0,0002.

TakuM 035pa3oM, BIepBble SKCMEPHMEHT pPAa30WEIcs ¢ HpesCKa3aHHIMH
epBOro NnpHOAMIKeHUs [eIATHBHCTCKOH KBaHTOBOH Mexauwmxd. Vaes obGbgche-
HHsl CABMI'a TepMOB (Bbickazanuaa enié B 1938 r. J. WM. BaoxunuesniM) BecbMa
ppocTa. Kak MH yXe roBOpHIM Bbimle, 61arojaps B3auMONEHCTBHIO 3AeKTPOHA
¢ HYJEBBIMH KOJEGAHMAMH NOAA W3JYUeHHs SHEPreTHUECKHE YPOBHH 3JeKTPOHA
B aTOME CMeMlalTCsd (CABHI YaCTOTHl CIIEKTPaabHOH JHHHE). POPMAIbLHO B CO-
BpeMeHHOH TEOPHH 3TOT CABHT OKAa3bIBaeTC GeCKOHEUHBIM (4TO cBs3aHo ¢ dop-
MaabHO OecKoHeuHOH COOGCTBEHHOH MacCOl 3JAeKTPOHA), H HMOTOMY LO CHX IOp
OH npocto urHopupoBaiacs. Ecam e, oxnako, B Oynyme#d, HaM noxka He H3-
BECTHOH, TEOPHHM CMelieHHe YPOBHEH OKa)KeTCH KOHEeYHbIM, TO RJAs PA3JNHYHBIX
ypoBHel. 0HO 6yHeT, BOOOmie FOBOPS, PA3AUUHHIM, H PACCTONHUE MEWIY YPOB-
HAMH HM3MEHHTCI IO CPABHEHHI0 C BLIYUCAREMBIM M3 OOGLIYHOIO YPAaBHEHHS
Jlupaka. BosunkaeT BONPOC: Heab3sl JH €ilé B PAMKaX COBpeMeHHO i Teo-
puu HaliTH pa3HOCTh CMelleHnH _IBYX PA3NHYHBIX YPOBHEH M, eCiH OHa
OKAKETCA KOHEUHOH, paccMaTpuBaTh €€ Kak peanbHblH addexT; 6eCKOHETHRBIC Ke
abCOMOTHLIE 3HAUEHHH CMeleHWHl OTHECTH 32 CY&T HECOBEDIIEHCTBA Halel
TEOpHH, KOTOpOe-Ie B AajxbHefilieM Gyfer yerpaseHo? IJTOT upuHéM NOAYIHR
HA3BaHHe NEePeHOPMHPOBKH MAaCChl, U060 HPAKTHYECKH OH CBOJUTCH K TOMY, 4TO
B CMEHICHHH YDPOBHS BHIJIeLeTCS -PACXOAAFEaACA 1aCTh, POPMAIbHO COBIAAAI0-
was ¢ GeCKOHEeUHOH . COGETBERHON MacCcOl:CBOGQYHGT® 3JEeKIpOHa; OHA 00b-
€/HHsAETCS 3aTeM £ ¢MeXaHHUeCKOH» (¢H3HAYaNhbHE; CTOSBIIEH B YpaBHEHHH
Impaxa) Maccol B SKCHEPHMEHTEALHO. HAOMOAZEMYID, KOHEUHYIO MAaCCYy JACK-
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Tpona m. KoHeuHBI# ke 0CTATOK OT 3TOH Bmtm'ra'renbﬂon olepanuy TPAKTYETCs
Kak nHa6monaembl# sddexr.

Taxum nyrém bBere . NEeHCTBUTENBHO ynanocb KOHUECTBEHHO OGBACKHT
CMeIlleHye YPOBHeH B atoMe BOJOPOAa. AHAJOTHUHBIE Hjed ObliH HCHOAb30-
BAaHB M IIPH BLIYKCACHWHM JOIIOJHHTEAbHOTO MAarHUTHOI'O MOMEHTA 3JEKTPOH&

2
(JliorTRHrep), NpuuEM TeopeTHyecKoe 3HAUEHHE, PABHOE gy »21’“ hﬁc_’ oKasa-
0Ch B HPEKPACHOM COTJIACHH C SKCHEPHMEHTAMbHBLIMH 1aHHLIMH.

Takum 06pa3oM, B3aHMOAEHCTBHE 3JEKTPOHA C <KBAHTOBHIM BAKYYMOMs
0Ka3a10Ch CYLECTBEHHHM H BIOJHE PeajbHbIM addexrom. [Tpobrema HCCIen0-
BAHUA ITOTO B3aUMOJEACTBHA 34HANA UEBTPANLHOE MECTO B COBPEMEHHOH pelisi-
THBHUCTCKOH KBAHTOBOH MeXaHHKE.

Caenyer OTMETHTB, OJHAKO, YTO, HEB3UPAsl HA BHEIIHWH ycnex, padoTy Bere
TPYLHO ObLIO IPHU3HATH yﬁenmenbﬂon Jleno B TOM, YTO BLIUHTAHUE pacxons-
uHxCs Bblpa}xemm MaTeMaTHYeCKH §BAAETCS COBEPIIEHHO HEOIHO3HATHOH
onepauwuefi, mosBoasiome# noayuurs MoGOH pesyabTaT; MOITOMY COBIANEHHIO
¢ ONbITOM, COGCTBEHHO TOBOPs, HE NMPHXOLUTCH yuuBiaTtbhcs. C 3Toll ke neon-
HO3HAYHOCTHIO CBA3AHO BO3MONHOE HAPYLIEHHE DENATHBHCTCKOA WHBAPHAHT-
HoCTH Ppacuéra (HeCMOTps HA GOPMAlbHO UHBAPHAHTHBIH BYJ TEODHH). Boa-
HAKJA HEOOXOLHUMOCTb Golee 4ETKOH, ueM paHble, GOPMYAULOBKM KBAHTOBOI
3NEKTPOSUHAMUKY, MO3BOJAIONIe] KOHTPOJNPOBATL MHBAPHARTHOCTL HA KAX 0%
sTane BbluucaesnH. Takas GhopMyiaupoBKa Obia AaHa B pafe pa6or; MHOTO
pa6oT ObLIO NOCBAIEHO TAKMKE NPHIOXEHHIO HOBLIX METOJOB K DELIEHHIO pana
KOHKPETHHX 3a1aY, A0 CHX IIOD HE NONAABABUIHXCS YAOBAETBOPHTENLHOI!
TEOPeTHYECKON TPaKTOBKe. B pesyabrare coszascs, no cymiecTsy, ROBHH pas-
Zen peasTHBHCTCKOH KBAHTOBOH MEXaHMKH, 3a7aYell KOTODOLO ABIASETCH H3Y-
geHHe B3auMOAEHCTBUs 3/E€MEHTAPHBIX YACTHU € HYJAEBBIMH KOJCGAHMAMH 3JCK-
TPOMAarHATHOTO M ME3OHHHIX Honef,

B pa6orax HOBOrO «BaKyyMHOT'O» HANPABAEHHS NOCTHTHYT PAd YCOEXOB;
ONHAKO CAERYET BCE Xe OTMETHTH, UTO OCHOBHLIE NPLHUMMHAAbHBIE TPYAHOCTH
PeIATHBUCTCKOH KBAHTOBOH MeXAHHKH IION[EKHEMY OCTAloTCS HepaspeméH-
"HLIMH. ITH TPOGIEMB! MEPEeAaloTCs B HACKELCTBO «OyAyineil Teopru»; CBOIO XKe
OCHOBHYI0 3a1a4y aBTOPHl HOBOT'O HAMPABIEHHS BUAAT TOJAbKO B pa3paGoTke
OJIHO3HAYHBIX ¥ XOTd 651 HOPMaNbHO HHBAPHAHTHLIX BHIUHCIHTENbHBIX METOLOB,
KOTOpble TO3BOJHAM GBI HMCCIELOBATh PaXHAlMOHHLIE NONPABKH, OTOJBHHYB
Ha 3aiHKfl OJIAH TPYAHOCTH € PACXOJHMOCTSIMH.

Mexny Tem Ge3pa3nHYHOC OTHOUIEHHE K PEINEHHUIO NIPHHUKMNHANLHBIX TPO -
6i1eM TeopHM He NPOXOXMT JapoM, u60 ecan B nell ecTh Kopeunule U3 H -
yecKue fedexTs, To OHA HEH30eXKHO PAHO HJM TO3NHO CKAXYTCH, HECMOTPS
HY HA KAKUE YHCTO MATEMAaTHYECKME «PeryisapH3alHoHHbe» yxumpenus. W neit-
CTBUTENBHO, JAM¥E MareMaTHUeCKH HauboJee COBepIIeHHAs U3 BCceX 3apybewx-
HbIX paboT B 3TOH o6nactH — cratha [layam n Buasapca — mo cymecrsy He
NaET MHBAPHAHTHOTO croco6a BHIYMCIEHMH B paMKax CyllecTByiouleii Teopww,
60, KaK OTMEHaloT CaMM aBTOPH, Y HHX HE BHIOjHseTca Teorema Jlays. dra
TPYAHOCTb, HAa HAII B3TusJ, elé He NOJYYHAA BHOJHE IOCIEA0BaTENbHOTO
paspewennsi, EcTb OocHOBaHMS JAyMaib, YTO OHa He caydaiHa, a 00ycaoBieHa
BECbMa TIYCOKMMM IIDHUMHAMM, CBA3AHHBIMH C YHCTO (POPMAJBHBIM XaPaKTepOM
UHBAPMANTHOCTH COBPEMEHHON KBAHTOBOH 3JEKTPOARHAMMKH.

Bcé u3noxkeHHOe 1adT OCHOBAHWE CUHTATh, 4TO NPobieMa B3aMMOAEHCTBUS
9JEKTPOHAZ C <KBAaHTOBBIM BaKyyMOM» eIné Ralexko He pelueda. Hescso naxe,
MOXeT JM OHAa OniTh MONHOCTHIO pa3peilieHa B PaMKaX COBLEMEHHOH Teopui.
Tem He Menee, jgaxe caMa NOCTAHOBKA 3TOH 3a74auH ABAAETCA CePbE3HBIM JO-
CTHXEHHeM H IpelcTaBiusier 60AbUIOH HHTEpEC; HE CiydadHO padoThl B 001aCTH
CTeQPHH BAKYYMa» NONB3YIOTCH Ceilyat-G0MbUIHM BHIMAHAEM TEOPETHKOB. ViMen-
HO 'Pab0TaM 3TOTO HOBOIO HAWPABIEHHS H NOCBAMEH [EUEH3UDYeMblid COOPHHK.

OTKdeaxCB’ 'BETYNUTEIBHOR CTaTbeH PenaKTopa, COOPHHK COOEPIKHT
10 nmoanocTbio mepeBenénnnix cratet u 82 pedepara SKCHEPHMEHTATLHHIX
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It TeopeTHueckHux pador. [loadocTeio nepesenenn: cratbd Beficckonda «Hosgei-
Hiee Pa3BH1HE TEOPHH 3JMEKTPOHA», COAepxanad 0630p Pa3sBHTHA 3AEKTPOAMHA-
MHKH OT JlopeHla 10 caMOoro NociaejHero BPeMEHH; TPH SKCIEPHMEHTAlbHble
pa6oThl, NOCBSMEHHBIE OTKPBITHIO H HCCIEJOBAHMIO CABHI'a YPOBHeH B aToMme
BOAODPOAA ¥ JONOJHATENbHOIO MATHHTHOTO MOMEHTA SJE€KTPOHA; YHOMHMHAB-
msecd Bolmie TeoperHdeckue paborst Bere u Jliorturrepa; crathM JladicoHa
(0030p HOBBIX METOJOB B KBaHTOBOH 3jekTpoannamuHke) W Ppenua u Betcc-
konda (HccaenoBaHMe CIBUIa yPOBHEH IpexHHMH MeTOLAMH) H, HAKOHeL,
pabota [layan u Buinapca O3 HHBapHaHTHOM pPery/iapH3aluH pPeasiTHBHCTCKOH
KBAaHTOBOH TEOPHH», B MaTeMaTHYECKOM OTHOIIEHHH SBISIOLXAACH, MOXAJYH,
naubosee copepuiensodl u3 Beex 3apyfexunx paGoT 3TOTO Hanpasienus. Pe-
diepaThl OXBATHIBAKT BECHMA MIHPOKHE KPYr AHiepaTypHl NO TEOPHH «KBaH-
10BOT0 BaKyyMa. H CMeXHBIX BOIIPOCOB, HauHHag cO crapulx paboT HdHpaxa
u Teiizen6epra u xonuas 1950 r. [loa6op crartelt aas nepepojsa NPOU3BENEH,
110 HALIEMY MHEHHIO, BeChMa YJAuyHO; Xalb TOJbKO, YTO He IepeBeleHa BTO-
pas crathsa llakicona (<Marpuna $ B KBAaHTOBOH 3J€KTPOJHHAMHKE»). Y IHBH-
TeabAbiM 00pa3soM 3Ta BechbMa BakHad pabora jaxe He npopedepupoBana
B cGopauke. Ha mam B3rasn, clegoBano Obl Takike nepeBecTd (4 He HPOCTO
npopedepupoBath) pabory Berbrona «Hekortopbie HabmonaeMmbie adgexTsl,
ofycnoBreHHble KBAHTOBOMEXAHHYECKHMH QUIYKTYAUHSIMH 3JIEKTPOMAar HATHOTO
10J5», KOTOPast BLIFOAHO OTIHMYAETCSt OT GOABIMIMHCTBa pafOT HOBOTO HAlpaB-
JIeHHS CBOell PH3HYECKON «NIPO3PavYHOCTRIO» M OTCYTCTBHEM HOPMaAMCTHICCKHX
verpemaenuil. Hakoren, xotenoch 6bl BHAETh nepeBeaéHHbIMH pafoThl Peiin-
MaHa IO HOBOH (OpMYJHDOBKE KBAHTOBOH MeXaHHKH W KBAaHTOBOH 9J€KTpO-
JIHHAMHKH, 4BIIOIHECs, IO MHEHHI0 PELEeH3eHTa, Hanbojee HHTEPECHBIMH
M riy6OKHVH H3 BCex 3apyOexHHX paboT B 3TOH o06j1acTH.

KauectBo nepesonos u pedepaToB, B OCHOBHOM, YAOBIETBOLHTEABHO; O~
HAKO B OIHOM MecTe BCE e BKpasach CyliecTBenHas oliunGka: B pedeparte
Ne 56 (nocBaweHHoM paGote CHalinepa «O BHemHEH MOJAIPU3ALHH BaKYYMa» )
ropoputcs {(cTp. 204), 9t0 a, npeactaBiser cOOOH ONEepaTOp YHHUYTO XK e -
HU Sl NO3HTPOHA, B TO BpeMs KaK (akTHueCKH 3Ta BejHUYHHA ONpejejeHa
y CHalizepa xak onepaTop NOPOXK AeHHU s NO3UTPOHA.

Berynuresbras €TaThst BeCbMa SCHO H MOAPOGHO XapaxTepu3yeT uaeHHyw
CTOPOHY HOBOTO HAMPABJEHHS H H3JAraeT HCTOPHIO erQ Da3BHTHA. B moxuoi
Mepe oTmeuaercs TaMm (TaK e KaK M B IPHMEYaHHAX pELAKTOpa B TEKCTe
crarefl) poiab M 3HaueHHe PaGOT COBETCKHX YYEHBIX B 3TOH obnactH. Ilo mhue-
HAIO PEU€H3eHTa, OJHAKO, B CTaTh€ HENOCTATOYHO MOAYEPKHYT HOPMaJbHEL
XaPaKTEP MHOTFHMX AOCTHXXEHMH ¢BaKYyMHOTO» HalpaBieHHs. TO 0OCTONTENb-
CTBO, 4YTQ NPUHUKANHAALHEIE TPYAHOCTH TEOpHH NONpPeXHEMY OCTAITCH He
PELIEHHBIMH, XOTS M OTMeYaeTcsl BO BCTYNHTEAbHOH CTaThe, HO, HA HAII B3TJAA,
HEJOCTATOYHO JIOf YEPKABAETCA TAM.

OrMeyeHHble HeJOUETH, OAHAKO, HE YMAAAT CKOIbKO-HHOYAbL Cepb&3HO
1eHHOCTH pelien3upyemoro cbopuuka. OH cogepHT BoraTolfi H XOpOWIO CH-
CTEMATH3HPOBAHHDIM MATEPHAJ H OKAXETCA BECbMa HOJE3HBIM KaK AJaf TeO-
PeTHKOB, paboTraliux B JaHHOH 06xacTH, Tak B BOOGIE fas QU3NKOB, Xerxaio-
IMX O3HAKOMHTHCH C HOBeHIINM PasBHTHEM PelsTHBHCTCKOH KBAHTOBOH Mexa-
HHkH. CaelyeT MmoxenaTb, 4YTOOH H3JaHHE TAKOro poxa CGOPHHKOB IPOAOJ-
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