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H. Bop.
Knaccuueckue Teopuwn.

MN3yyeHne paBHOBECUSI W [ABUMXKEHUS Tesl He TO/bKO MpegcTtaBnsieT
cobor O0CHOBY (OM3UKK, HO TaKXe pJocTaBndeT O0OWMUPHbLIA MaTtepnan ansd
MaTemMaTU4yecKoro uccaegoBaHus, N okasasiocb 4pe3BblHaMHO MNI0A0TBOPHbLIM
ONA pa3BUTUSA MeTOAOB YUCTOW MaTeMaTuku. CBSA3b MEXAY MeXaHWKOA un
MaTeMaTMKOM HenocpeacTBEHHO nMposiBuUiachk euwe B Tpygax Apxumepga,
NFannnea mn HowToHa. B ux TBopeHUAX 6blN10 3aBeplleHO ob6pasoBaHue
MOHSATUN, HEOO6X0AUMbIX A1 aHanmM3a MexXaHuyeckmx sBneHunin. Co BpeMeH
HbTOHa, pa3BuTMe MeToA40B Ppa3paboTKM MexaHU4YecKux npobraem
Wno pyka 06 pyKy C pasBUTUEM MaTeMaTU4YecKOro aHasmsa: A0CTaTOYHO
BaNnOMHWUTbL UMeHa dWnepa, Jlannaca, JlarpaHxa. [anbHelwee pas-
BUTNe MexXxaHUKW, OCHOBaHHOe Ha Tpypaax raMI/I}'IbTOHa, Tak)xe 06bln0
TECHO CBSI3aHO C pa3BMTMEM MaTeMaTUUYecKUX MeTOAO0B, — BapMaLMOHHOIO
NCYNCMEHNS, TEOPUN WHBaApPUaHTOB. B HoBellee BpemMsi 3Ta CBA3b 0T4YeT-
NnBO nposiBnsetca B pabotax lNyaHkKape.

BblTb MOXeT, Hanmbonblne ycnexm 6blAM  AOCTUTHYTbl  MexXaHWKOM
* 06/1acTU acTPOHOMWKU, HO M MexaHu4yeckas Teopus Tensa TakXxe pfana
MHTEpEeCHbIe NPUMEHEHUSI B TeuyeHUe nocnegHero crtonetnsa. KuHeTmuyeckas
Teopusi ra3os, OCHOBaHHas Knay3mycom um MakcBennaom, 00bsicHseT
CBOICTBa rasoB, r/1laBHbIM 06pa3oM, KaK pe3ysibTalT MeXaHM4YecKoro B3ammo-
AeCTBUA MeXay atomaMmu M MOosieKynamm, ABVXKYLMMUCSA BO BCEBO3MOXXHbIX
— npaBieHnax. HanoMHMM npeXae BCero TO TO/IKOBaHME 060UX Hauvan
TepuBAnNraMuKM, KOTOpoe faeT 3Ta Teopus. B To Bpems Kak nepBoe Havaso
eCcTb MWNKCPEeACTBEHHOE CNeACTBME MEXAaHWYEeCKOro 3akKoHa COXpaHeHus
3HEeprumn, BTopoe Hauano, 3aKOH 3HTPOMMU, MOXET ObITb BbIBeLEHO, COM/TacHO
BonbumaHy, Ha OCHOBAHWW CTAaTUCTUYECKMX CBOWCTB 60/bLUIOFO 4wucna
MeXaHNYEeCKNX cucteM. VMIHTEpecHO OTMeTUTb MO 3TOMYy MoBoAYy, YTO cTaTu-

<9 3Ta cTaTbsA NpeacTaBnAseT U3NOKeHWEe [oknaga, npoumTtaHHoro 30 aBrycta 1925 r.
ma VI ckaHAMHaBCKOM MarteMaTuyeckoM KoHrpecce B KoneHrareHe. Hy>KHO ykasaTb, 4TO
Ha nepepaboTKy TekcTa OKa3asia BAWSHME MOSABMBLUASACA MOC/1e MPOYTEHUS A0KNada BaXkHas
paboTta NeiizeHb6epra, 0 KOTOPOM roBopmutcsa Huxke. (OnybnukosaHa B ,Nature”, Ne 2927,
Dec. 5 1925, p. 845; Natunviss. Ne 1, 1926. Mepesen /1. A. LWTpym.)
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ECTUYECKME CO0OparkeHUs npuBenn K O06BbACHEHWIO He TO/bKO CpPefHUX
CBOMCTB aTOMOB, HO W SAB/IEHUA (NIOKTyauui, a n3yvyeHume 3TUX NocregHuX,
B YacTHOCTM BpOyHOBCKOro [ABMXXEHWUSA, HEOXXMAAHHO [asio BO3MOXXHOCTb
npou3BecTM nofacyeT aTtomMoB. HenocpefcTBEHHbIM OpyAunem A1 CUcTeMaTwu-
YeCcKOro pasBMTMA CTATUCTUYECKOl MexaHUKW sBuaacb mMaTemaTmyeckas
TEOPUSA KAHOHWYEeCKUX cucTem AuddepeHunanbHbIX YpaBHeEHWNW, CTOMb
MHOrMM o06s13aHHast Tnbb6cey.

Pa3Bntne 3neKTpPOMarHUTHbIX Teopuii BO BTOPOWM MOSI0OBUHE WCTEKLUErO
CTONeTnsa, nocnefoBasBllee 3a OTKPbITUAMW IpcTepa n Papapgesa, npu-
BE/1I0 K r/1lyboKoMy 06006LLEHUNI0 MeXaHUYeCKUX MOHATWA. XoTHA, Hanpumep,
MexaHu4yeckne MOAesIN Urpanvn Cyuw,ecTBEHHYI pOSb B 3/1EKTPOAVNHAMUKE
MakcBensa, OA4HaKo, BMOCNeACTBUM YyAasioCb A0CTUYL 3HAYUTENbHbIX
ycnexos 6narogaps ToMmMy, 4T0, HaobopoT, MexaHW4yeckue rnpeacTaB/eHUSA
6blNN  BbiBEAEHbI W3 TeOpMM 3/IEKTPOMArHUTHOro nons. B atol Teopum
3aKOHbl COXPaHEHUS 3HepPrmm n Konmyectsa [BUXKEHUS OCHOBaHbl Ha TOM,
4TO 3HEpPrmsa ” KOJIMYECTBO [ABWXKEHUS CUMTAKTCA COCPEAOTOYEHHbIMMU
B MpPOCTpaHCTBe, OKpyXawlem Tena. B 4yacTHOCTM, TakMm NyTemM MOXXeT
6bITb MONYy4YEeHO 06bSACHEHME SABMIEHUA WN3YYEHUS.

Teopuns 3N1eKTPOMArHNUTHOIO MO HENOCPeACTBEHHO NpuBena K 0TKPbITUIO
3M1eKTPOMarHUTHbIX BOJIH, KOTOPOE Cbirpasio Takyl BaKHYK posb B 3/1eKTPO-
TexHuke. [Janee, snekTpomarHuTHas Teopus cBeTa, OCHOBaHHasa Makc-
Bennom, pgocraBmna rnyb6okoe o060CHOBaHWe BOJIHOBOW Teopuu CBeTa,
BocxogAauwelh ewe K NonreHcy. [Mpu nocpeacTBe aTOMHbIX TeOopuil 6bIfo
nony4yeHo obuwiee onucaHue W3Y4YeHU cBeTa U TexX SABMEHWUNA, KOTOpble
NPoOMCXoA4AT MNPU MNPOXOXKAEHMM cBeTa 4epe3 wmaTeputo. [OnA 3T10ro 6bI10
ecAenaHo fonyuw,eHme, 4YTO aTOMbl COCTOAT M3 HA3NEKTPU30BaHHbLIX 4YacTuu,
KOTOpble MOFyT coBepLlaTb KosebaHUSA 0KOMO MOIOXKEeHUS paBHOBeCUS.

CBo60ogHble KonebaHWs 4vacTuy, SABASAIOTCA MNPUYUUHOW W3NTYyYEHUs, COo-
CTaB KOTOPOro Mbl HabnwgaemM B aTOMHbIX CnekTpax 3nemeHToB. Kpowme
TOro, 4YacTuubl MOTyT cOBepllaTb BbIHY)XAEHHble Kofle6aHMA No4 B/ANSAHUEM
CBETOBbIX BOJ/IH N CTAHOBATCA Takum o6pa3om camu LeHTpamMu BTOPUYUYHbBIX
BO/IH, KOTOpble WHTepdepupyrwT C NEPBUYHLIMW BOMHAMW W Bbi3blBAKOT
N3BECTHble SABNEHUS OTPa>KeHUs 1 nNpenomnaeHusa ceeta. Ecnm yactoTa Kone-
6aHMiA nagawowWwKnx BOAH MNPUGAMIXKAETCA K 4YacToTe O4HOro M3 cBO6OAHBIX
KonebaHWin atoma, TO 3TO BbI3blBAeT SBJ/IEHME pe30HaHca, MpuM KOTOPOM
yacTUubl MPUXOAAT B COCTOAHWE OCOO6EHHO CUNbHbIX KonebaHuii. Takum
o6pa3om 6bl/10 MOAYYeHO MpocToe O06bACHeHWEe ABAEHUI pPe30HAHCHOrO
M3/ly4eHUs W aHoOMasibHOW aucnepcun Ana ceBeTa, 6NM3KOro K OA4HOW w3
-CAeKTPasibHbIX JIMHWUNA.

Moao6HO KWHETUYEeCcKOl Teopuwm rasoB, 3/1IEKTPOMArHWTHOE WCTOMKO-
BaHWe OMNT/IYHeCKUX SABMIEHWUI He orpaHu4YyMBaeTcs M3yyYeHUeM cpegHero aeli-
CTBMA 60NbLWIOro0 4ucrna atoMoB. Tak, Hanpumep, MpPU paccesHUM ceBeTa
cnyyaniioé'paCrHonoXkeHne atomoB 06yCc/10BNMBaeT Takoe BANSAHUE OTAe/bHbIX
-aToMp'il, KoTOopoe- gaeT BO3MOXHOCTb MOACYUTATb MX Yncno. [AelicTBUTENbHO,
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Panetw ypanocb, Ha 0CHOBAHWN MHTEHCUBHOCTWN PacCcestHHOro roy6oro ceeta
Heba, onpefesiITb YMUC/0 aTOMOB B aTmocgepe, MpM YeM MoOsyHeHHble UM pe-
3ynbTaTbl HAX0AATCA B y40BNETBOPUTENILHOM COF/1acMmM C MOACYHETOM YMcna aTo-
MOB, NMpon3BeAeHHbIM MeppeHOM NpU N3y4eHUU BPOYHOBCKOTO ABVKEHUS.

PauvoHanbHoe MaTeMaTnyeckoe U3M0XKeHWe 3/IeKTPOMarHuTHoOM Teopuun
OCHOBaHO Ha MPWMEHEHWW BEKTOPMasbHOro aHanusa, wunam, B 6osee obuiem
BUAE, TEH30PHOro aHanusa fAfs MHOroobpasusi HecKoNbKUX W3MepPeHU.
3TOT aHanus, OCHOBaHHbIN Puma HOM, gan QMHWTeWHY cpeacTBo AN
(OPMYNMPOBKM TEOPUN OTHOCUTENBHOCTW, KOTOpas BBOAMT MOHATUSA, BbIXO-
AAWwmne 3a npegensl FanmneeBOW KUHEMaTUKUW, W MOXET cUMTaTbCHA
€CTEeCTBEHHbIM 0606l eHNEM K/1aCCUYECKUX TEeOpUiA.

Teopma kKeBaHTOB.

HecmoTpa Ha 3HauuTesbHble YCMEXW B MPUMOKEHUAX MexaHU4YecKux
A 3NeKTPOANHAMUNYECKUX UAeN K aTOMUCTUUYECKOW Teopuw, Npu fasibHelllem
pasBuUTUM nccnefoBaHUA BCTPETU/IUCHL OYeHb Cepbe3Hble 3aTpyAHeHUA. Ecnn
MexaHuka W 23NeKTpoguHamMmuka [elcTBUTEeNIbHO fJalT MosiHoe onucaHue
TensI0BOro ABWXKEHUS W WN3NYYEeHWUs, CBA3AHHOr0 C 3TUM [ABUMXXEHWEM, TO
o6uMe 3aKoHbl TEMNJIOBOFO W3/IyYEeHUS [OJ/KHbI 6blAM 6,61 MOYYUTH HEMo-
cpencTBeHHoe 06bsicHeHWe. OAHaKo, MPOTUB BCAKUX 0XWAaHWI, 0Kasanochb,
Nfero BblUMCIeHUSA, MCxXoAsILLME U3 HALLIUX coobpaXkeHUl, He MOryr 06bACHUTL
3WLIPUYECKNX 3aKOHOB. MnaHK nowen ganswe. OcHOBbIBasicb Ha bBonbl-
NAHOBCKOM BbIBOJe BTOPOro 3akoHa TepMOAMHaMWKMK, OH TMoKasaja, 4To
agMcnTT TenaoBOro W3/lyY4eHUS BbIHY)KAAKT BBECTW B OMMCAaHWE aTOMHbIX
MpoLLeccoB HEKOTOPbIN 3/71eMeHT MPepbIBHOCTM, COBEPLUEHHO YyXAbl Knac-
cuYeckmM TeopusM. M iaH K Hawen, 4To Npu onpeAesieHUN CTaTUCTUYECKNX
.CBOWCTB 4acTuL, coBepllalLUX NpocTble rapMoHM4Yeckne KonebaHus 0KOSO
NC/I0OKEHUS pPaBHOBECUS, [O/KHbl ObITb MPUHATHI B pacyeT TONbKO Takue
KonebartesibHble COCTOSAHUS, MPU KOTOPbIX 3HEPTUs paBHa LEeNoMy KpaTHOMY
_KBaHTa" i, rge Ww— yacTtota KosebaHwui yacTuubl, a BefMuymHa h— yHu-
BepcasibHasi MOCTOSAHHAas, TaK Ha3blBaeMblli KBaHT felicTBusA lMnaHkKa.

OpHako 6onee nonHas (OPMYyNMPOBKA TeOpUWM KBAHTOB OKa3blBaeTcs
ypes3Bbl4YaiHO TPYAHOU, ecnu NPUHATb BO BHUMaHMe, YTO BCE MOCTPOEHUSA
M]WWHHL Teopwuii ocHOBaHbI Ha TakKMUX MpeacTaBAeHUAX, COr/IacHO KOTOPbIM
ANTXXHM Ccyl ecTBOBaTb HenpepbiBHble M3MEHEHUSA. 3T0 3aTpyAHeHue 0co-
6eHHO pe3Ko BbicTynaeT B T[/1ly60KMX wuccnefoBaHnsax OWHWTelHaA.
CornacHo nocnefHWM, OCHOBHblE 4YepTbl B3aMMOAEWCTBUS MeXAy CBETOM U
Martepuvieri NpuUBOAAT K 3aK/IlOYEHWUID, YTO CBET pacnpocTpaHseTcs He B Buie
BOJIH, & B BUAe ,CBETOBbIX KBaHTOBZY, KOTOpble COCPEAOTOUEHbI B HEGOMbLLLOWA
yacTM npocTpaHcTBa M cofepXaT B cebe KOMMYECTBO 3Heprum b, rpge
>— yacToTa cBeTa. ®OpMasibHbIi XapakTep 3TOro YTBEPXKAEHUA 04YeBUAEH,
TaK Kak onpefgesieHWe U WU3MEPeHMe 4acToTbl OCHOBaHbl M EAHHBUPE*E§SLHO
Ha npejcTaB/eHUSAX BOJIHOBOW Teopuw.
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CocTtaBHBLI e HyacTwun aTomMma.

HepocTaTouHOCTb K/ACCUYECKUX TeOpuU OTYETNIMBO BbiCTynuna 6na-
rogaps pasBMTUIO HalIWX MO3HAHW 0 CTPOEHUM aToMoB. B mnpexkHee Bpewms
paccunTbiBanAN, UYTO 3TU CBEAEHUS MOryT ObiTb MOCTEMNEHHO pacWwupeHbl ANpu
MOMOLLLM aHanM3a MCBOWCTB 3/IEMEHTOB, OCHOBAHHOrN0 Ha KJjacCu4yecKnx
TeopmAaAx, KOTOpble o0KasaJinCb CTOJ/Ib MJIOAOTBOPHLIMU B Pa3/iIMYHbIX OTHO-
WeHMax. OTU HajexAabl Nonydymnm noATBEpPXAEHWe He3a[0/ro A0 MOABNEHUA
Teopun KBaAHTOB, Korga 3eemMaH OTKPbIT BAUAHWE MarHUTHOrO Mo Ha
cnekTpasibHble NMHUN. Kak nokasan JlopeHL, 3TO fAAB/IeHWe COOTBETCTBYET
BO MHOrMX criydasix TOMy camoMy AeACTBMIO MarHUTHOIO Mosas Ha ABUXKEHUE
KONe6/0WKMXCA YacTul, KOoTopoe MOXeT 6biTb Npenckas3aHO Ha OCHOBaHWU
KNacCM4Yeckol 3anekTpoguHamukun. Kpome T0ro, u3 3Toil Teopun ObINN Bbl-
BeAeHbl TaKue 3aK/AK4YeHUsa 0 NPUPoLEe KOMebNLWNUXCa YacTuly, KoTopble
Haxogu/INCb B TMPEKPAcHOM COOTBETCTBUU C 3KCMNEPUMEHTAsIbHbIMU OTKPbI-
Tmamm JleHappa W TomMcoHa B 06/1aCTU 3NeKTPUYECKUX pas3psaoB
B rasax. B pe3ynbTaTte BCex 3TUX MccAefoBaHW 6bl/10 yCTAaHOBJ/IEHO, YTO
oTpuuaTesibHO 3aps>KeHHble 4YacTulbl, 3/1EKTPOHbI, MpeAcTaBAAT Cco60t0-
coCTaBHble 4acTu, obuyme BCEM aTtomam.

MNMpaBpa, Tak Ha3blBaemMoe ,aHOMasibHoe" siBeHne 3eemaHa, Habnwo-
Jaemoe ANs MHOTMX CrheKTpasibHbIX JIMHWIA, NpeacTaBfisgo 3HauYUTes/lbHble
3aTpyAHEHUA ANns Knaccuyeckon Teopum. C NofgobHbIMU XKe 3aTpyAHEHUAMU
BCTPETUNINUCL TakKXe Mpu MonbiTKe O06BbACHUTbL MNPU MOMOLLW 3N1eKTpoAuHA-
MUWUYECKMUX Mofesieli Te MpocTble 3MMAMPUYECKME 3aKOHOMEPHOCTU CMEeKTpPasib-
HbIX 4acToT, KOTopble 6bI/IM ycTaHOBNeHbl B Tpygax Banbmepa, Punfl-
eepra n P'utya. Tak, Hanpumep, Takoro poga 06bACHeHUE cneKTpasb-
HbIX 3aKOHOB He yfaBafioCb cornacoBaTb C ornpefeneHMemM ymucna 3/1eKTPOHOB
B atome, npovsBefeHHbIM TOMCOHOM, X0Td TOMCOH NpM 3TOM Heno-
CpefCTBEHHO Npuaarasa KjaacCU4yeckyl Teopul K CBOUM HabilofeHUAM Haj
paccessHMeM PEHTIFeHOBCKUX JyYei.

OTn 3aTpyLHEHUS MOXHO 6bIJI0 BPeMEHHO O6BbACHUTbL TeM, 4YTO Ham
He[OCTaATOYHO XOPOLWO W3BECTHbl CWUNbl, KOTOPble CBA3bIBAKT 3/1EKTPOHbI
BHYTpM atoma. Ho nosioXkeHue 3HaA4YUTENbHO M3MeHWNOocb 6narogaps akcre-
pUMeHTa/IbHbIM OTKPbITUSAM B 06/1aCTU pafno0aKTUBHOCTU, KOTOpPbIe AOCTaBUNN
HOBble cpeacTBa ANA U3YYEeHUA CTPOEHUA aToMOB. M3yyaa npoxoxpeHwue
yacTtuy, WUCrnyckaembiX pagnoakKTUBHbIMW BelleCTBaAMW CKBO3b MaTepulio,
Peszepthopp npuwen K mbicin 06 sAgepHOM cTpoeHMM aTtoma. CorjacHo-
3aTOMy npeacTasB/ieHUto, 6o/sbllas YacTb Maccbl aToMa cocpefoToyeHa BHYTPU
MOMTOXKUTENILHO 3aps>KeHHOro fAapa, KOTOpoe O0YeHb Masio Mo CpaBHEHUIO
C pasmepamu Bcero aroma. Bokpyr sagpa [ABUXXeTcA onpefesieHHoOe 4ucno
Nnerknx oTpuuaTtesibHbIX 3/1EKTPOHOB.

Takum o6pa3om npobsiema CTPoOeHUA aroma nonyymna, Kasasnoch,
60NbWIOE CXOACTBO C npobnemamym HebecHOM MexaHUKM. Ho 6nvkaliwee
paccmoTpeHne 3TOro BOMpoca nokasano BCKOpe, 4YTO MMeeT MecTo U cyuie-
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CTBEHHOE pas/inume Mexay aToMoOM W MJIaHETHOW cUCTeMO. ATOM [AOJSIXKeH
ob6nagatb YCTOMUYMBOCTbIO, KOTOpas npeacTaBAsieT. 0COOEHHOCTU-, He YyK/a-
AblBalLWMeCss B paMKM MexaHW4ecKolh Teopun. MexaHUYeCcKMe 3aKOHbI
[ONYyCKalT BO3MOXHOCTb HEMPEPbLIBHbIX U3MEHEHUI ABUXEHUSA, & 3TO MPOTU-
BOPEYUT TOMY 06CTOATENbCTBY, UTO KaXKAbli 3/ileMeHT MMeeT BMOJIHE onpe-
JeneHHble cBoilicTBa. Pasnuume Mexay aToMoOM U 3/1eKTPOAMHAMUYeCKOM
MOAe/Ibl0 CTAHOBUTCSA O0YEBUAHbIM, €C/IM paccMOTpeTb CTPOEHWe ucnyckae-
MOro Wn3nyyeHUsi. B Mogensix Takoro poja, B KOTOPbIX, COr/lacHO KJjaccu-
YeCcKOW Teopuu, YacToTa obpalleHUst HenpepbiBHO W3MeHsieTCs BMecTe
C 3Hepruvei, yactoTa WU3/ly4YeHUs LO/KHA HEMNPEPbIBHO N3MEHATLCS BO BpeMs
ncnyckaHmsa. Takoe W3slydyeHMe He WMeeT HUYero 06Wero ¢ JIMHENHbIMU
crnekTpamMu 3/1eEMEHTOB.

KesBaunTtToBasa Teopws CTpOeHWnA aToOMOB.
" TlonbITKM HaWTU 60/1ee TOUHYH (OPMY/IMPOBKY A8 MpeacTaBeHWNR
TEOpUN KBAHTOB, W MPW 3TOM Takykw (OpPMynnpoBKy, KoTopas Morna 6bl
npeoAosieTb yKasaHHble Hamu 3aTpyAHEHWUs, NpuBesnia K YyCTaHOBJ/IEHUIO efie
KyroLpyix nocrtynaTtos:
(- 1. ATOMHON cucTeme MpuUcywe HEKOTOpoe MHOroobpasue COCTOSAHMWUIA,
,CTalMOHAapPHbIX COCTOAHWIA", KOTOPbIM COOTBETCTBYET MPEPbIBHbIN pAjg 3Ha-
NMBUW 3HEPTUM N KOTOpble obnapalwT onpefeseHHOW YCTOMYMBOCTbH. ITO
BblpaXkaeTcs B TOM, YTO KaXK[oe U3MEHEHWe 3Heprmm atoma Bbi3BaHO ,Mepe-
X040M" atomMa M3 O4HOro CTalMOHapHOro COCTOAHUSA B ApYroe.

2. BO3MOXXHOCTb MCAYCKaHUSA W MOr/0WeEeHUs U3Ny4YeHUs aTtomoM 06-
HOB/NleHa BO3MOXHOCTbIO W3MEHEHWUS 3HepruuM artoma, MpuM Yem yacTtoTa
BAYYEHNSA CBA3aHa C pa3HOCTb 3HAYEeHW 3HEepruuM B HadaslbHOM U KO-
LLLHHOM COCTOAHMW MPX MNOMOLLM Takol 3aBUCUMOCTU:

OTn noctynaTbl, KOTOPble He MOryT 6blTb 00bACHEHbI Ha OCHOBaHUNU
K/naccu4yecknx npepcraBsieHUin, AanT, NOBUANMOMY, 4OCTaTOYHOe 060CHOBaHMe
NAp obuwiero onucaHMa HabnwgaembiX MU3NYECKUX U XUMUYECKUX CBOWCTB
sliwmeBatoB. B yacTHOCTW, OHW pJannm HeNocpeAcTBEHHOe 00bACHeHUe
ocnon&i 0Co6EHHOCTM 3IMMNUPUYECKUX CMEKTPasbHbIX 3aKOHOB. MpuHLMN
KOMOMHaUNN CNEeKTPasibHbIX JIMHUA — NPUHUMN PN TUa — ycTaHaB/MBaeT,
A*0 yacToTa KaXAol /WHMK CcnekTpa MOXeT ObiTb npeacTaBsieHa B BuAe
pasHoOCTW ABYX 4YJ/IEHOB (TEPMOB) M3 MHOroobpasms cnekTpasibHbIX TEpMOB,
XapakKTepusywwmnx AaHHbIA 3nemMeHT. [eicTBUTe/IbHO, Mbl BUAWUM, UYTO 3TWU
bepMbl MOTyT 6biTb OTOXX[ECTBJ/IEHbI CO 3HAYEHUSAMUN 3HEPTUN CTaLMOHAPHbIX
bcTtoaHnB artoma, pasgesieHHbIMU Ha b. Kpome Toro, aTo onmcaHme rnpoucxo-
KOEHUA CMeKTpPoB fAaeT TakXe HernocpefcTBeHHOe 06bSACHEHMWE CyL eCcTBEH
EPro pasinunga Mexgay crekTpamu nornoweHna n ncnyckaHusa. CornacHo no-
mtfnartam, ycnosne pgna mn3bupaTenibHOro MOrJOWEHNUA 4YacToTbl, COOTBET-

p! Ycnexa cumsnyeckux Hayk. T. VI. Bobin. 2. 1926 r. 7
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CTBYHOULE KOMOUHaUMKM ABYX TEPMOB, 3aK/t04aeTcsd B TOM, YUTO aToM AO0JIKEH
HaxoAuUTbCA B COCTOAHMW C MeHblleld 3aHepruvei, B TO BpemMA Kak Aand
ncnyckaHuna OoH A0J1>KeH HaxXxoAUTbCA B CTaLLlMOHApPHOM COCTOAHUN C 60NbLUEN:
3Heprueii. KopoTKo roBopsi, onMucaHHasl KapTMHa Haxo4UTCS B O0OYEeHb
6/1M3KOM cornacuum ¢ pesynbTaTtaMmum onbiTa Hag BO30YXAEeHWEM CMeKTPOB.
Ocob6eHHO ACHO 3TO [oKa3biBaeTCHa OTKpbITMEM ®paHka u Nepuya, OTHO-
CAWMMCA K CTO/IKHOBEHUSIM MeXAy aToMaMu U 3M1eKTpoHaMu. ®d®paHK wn
Mlepy Hawnu, 4TO Nepegava sHEPrNN 3NEKTPOHA aTOMY MOXXET NMPOUCXOAUTb
TONbKO B KO/IMYecTBaX, KOTOpble B TOYHOCTW paBHbl Pas3HOCTAM 3HauyeHWuii
3HEPIUKN cTayNOHaAPHbIX COCTOAHUMA, BbIYMUCIEHHbBIM U3 CNEKTPasibHbIX TEPMOB.
Bo3by>xgeHne artoma K W3NYYEHUO NPOUCXOAUT BOOGLLE MOMEHTasIbHO.
C pApyrovi CTOpOHbI, BO30YXAEHHbIA aToM MOXeT, corsilacHo KnewvHy wu
PoccenaHnpay, noTepATb CBOK M3AyyawLlyw crnoco6HOCTb Mpu yaape
06 9MeKTPOH, 3HEeprms KOTOPOro YBE/INYMBAETCH Ha COOTBETCTBYIOLLYIO
BENTNYNHY.

Kak nokasan 3MHWTeWH, 3TKU NocTynaThbl AT TakXKe gocTaTovyHoe
OCHOBaHWe [ANsA paunoHanbHOW pa3paboTKU CcTaTUCTUUYECKUMX Mpobsiem,
B 4YaCTHOCTWU, ANA O04YeHb ACHOro BbiBOAa 3aKoHa W3Ny4yeHuUsd MnaHKa.
Teopna DMHWTeWHa f[oNyckaeT, YTO aTOM, KOTOPbIi MOXXeT COBEpPLINTb
nepexon Mmexay AByma ctauyMoHapHbIMW COCTOAHUAMU N HAXOAUTCA B BbICLLUEM
COCTOAHUWN, 06/1agaeT W3BECTHOW ,BEPOATHOCTbH", 3aBUCALWEN TONbKO OT
atomMa, MepeckoYMTb CMNOHTAHHO (CaMOMPOM3BO/IbHO) B AaHHbIA MPOMEXYTOK
BpeMeHWN B Hu3wee cocTossHue. Kpome TOoro, oH fgomnyckaeT, 4yTo Mpu ocBe-
LWEeHNUN aTomMa M3BHE W3/lyYeHMEM C 4acTOTOl, COOTBETCTBYHLULEN nepexoay,
aToM noslyyaeT BEpPOSATHOCTb, MPOMOPUUOHANIbHYH WHTEHCUBHOCTU U3 iy-
YyeHUs, NepeiiTU U3 HUILWETO COCTOAHUS B Bbiclwiee. CylecTBEHHOI 0coO-
6EHHOCTbIO TeopuU ABMSAETCA TakKXe fJonylieHue, 4YTO €cAM aTom ocBe-
waeTca TakMMm W3/y4YeHMeM, Haxo4sACb B HU3LIEM COCTOAHWUMW, TO OH MOMy-
yaeT, KpOMe CBOeM CMOHTaHHOI BepOATHOCTU, euwe A00aBOYHYH BEPOSAT-
HOCTb J) Mepeckoka B HU3LLee COCTOSHWeE.

KesBanTtoBasa Teopws Mma3nydyedHwmwsa.

Teopua TennoBoro mM3snyvyeHus DM HWTeWHa, 'moaTBepXpas MOCTy-
natbl, nogyepkmBaeT B TO >XXe BpeMsa (opMasibHYIO NpuUpoLy YC/N0BUSA Ya-
CTOTbl. W3 ycnoBuin TepMMYeCcKOro paBHOBecMS D WHLWTEWH BbIBOAUT
3aK/ll04eHne, 4YTO BCAKWIA npouecc MOr/OWeEHNs U WN3YYEHUS COMPOBO-

XaaeTcs nepefaveii KonnyecTsa ABUXEHUS (rie c—=cKOpOCTb CBETA), Kak

M MOXHO O0XWAaTb Ha OCHOBAHWW MNpPeAcTaB/IeHUss 0 CBETOBbIX KBaHTax.
3HayeHue 3T0oro BbiBoga 6bI10 0CO6EHHO OTMe4dYeHO 6/arogapsi MHTePecHOM]
OTKpbITUIO KOoMATOHAa, KOTOpbIA Hawen, 4YTo paccessHUe OAHOPOAHbIX

<9 OTa nocnefHsAn BEPOATHOCTb TakXXe MPOMopLMOHasibHa WHTEHCUBHOCTU U3MyYeHUs)
Mpum. niepce.
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PEHTFeHOBCKMX Jly4yeil COMPOBOXKAAETCA W3MEHEHWEeM [JIMHbI BOJIHbI pac-
CeAHHOr0 W3/IyYeHUdA, Mpu 4YeM 3TO WM3MEHeHMe 3aBUCUT OT HanpasneHus,
B KOTOpPOM HabnwpawTca paccessHHble nyydn. Takoe W3MEHEeHUe 4acToThbl
HErNnocpeACcTBEHHO criefyeT U3 TeOpUU CBETOBbIX KBAHTOB, ec/iM Npu pac-
yeTe OTK/IOHEHUS KBaHTa MPUHATbL BO BHMMaHWe 3aKOHbl COXpaHeHUs
3HEPrvM M KONMM4YecTBa ABUXKEHUS.

MpoTuBOpeune Mexay BOJIHOBOW Teopueil cBeTa, MPUMEHSAEMOW ANs
06BbACHEHUS ONTUYECKUX SABMIEHUNA, U TEOpPUEN CBETOBbIX KBAHTOB, KOoTopas
X0powo O06bACHAET MHOrMe 0C06eHHOCTM B3auMOLENCTBUSA, MEXAY CBETOM:
A martepueii, Bce yBe/IMUMBASIOCb N MPUBENI0 K MbIC/IM, YTO HEAOCTATOYHOCTb
KNacCMYecKoOM Teopunm MOXKeT Jaxe 0TpasnTbCAa Ha [eACTBUTENbHOCTHU
3aKOHOB COXPaHEeHWHA JHEePrum u KOoNM4yecTBa [ABUMIXKEHUSA. 3TU 3aKOHbI,
KOTOpble 3aHMMalT TaKoe UeHTpasibHOe MOJIOXKEHME B KJ/TaCCUYECKOW Teo-
pyun, mornu 6bl UMETb /Wb CTATUCTUYECKOe 3Ha4dYeHue Mpu ONMcaHum
aToOMHbIX npoueccoB. OpgHako Takoe jonyuieHue He pfaeT YA0BAeTBOPU-
TEe/IbHOT0 paspeleHnsa aueMsbl, KaK MOKa3blBalOT OMNbITbl HaA paccesHUeM
PEHTreHOBCKUX Jy4yell, Npou3BeAeHHble HeAaBHO C TMOMOLWbI U3AWHbIX
MeTOA0B, MO3BOMAKLWMX HEMOCPEeACTBEHHO HabnwpaTte WHAUBUAYASbHbIE
npoueccbl. [elirepy wn bBboTe ypanocb MokasaTb, U4TO 3/1IEKTPOHbI
,0oTAaumn", conpoBOXAgawume paccesHHOe M3ay4vYeHue, U POTO-3/IEKTPOHbI,
nosABAsAOLWMeCsS NPU MNOr/0WEeHNM ero, NonapHoO COOTBETCTBYT APYr APYrY,
KaK 1 cnepyeT oXumjaTb Ha OCHOBaHWW TeOPU CBETOBbIX KBAHTOB. KoM-
nToH m CalWMOH pgokasanum npu MNOMOWN KOHAEHCALWMOHHOW Kamepbl
BunbcoHa, 4TO CywecTBYeT He TOJIbKO MOMNapHOe COOTBETCTBME 3J1eK-
TPOHOB, HO U TpebyemMass Teopuell CBETOBbIX KBAHTOB 3aBUCMMOCTb MEXAY
HanpaBfeHneM, B KOTOpOM HabniopaeTca paccesHHOe WM3Ny4vYeHWe, U Hanpa-
B/IEHWEM CKOPOCTM 3/IEKTPOHOB OTAauyn, CONPOBOXAAKLWMX 3TO paccesHue.

N3 3Tux pe3ynbtatoB csepyeT, MOBUAMMOMY, 4YTO B 06u,eil npobrieme
KBanTOBOW TeOpuUM MNPUXOAUTCA WMEeTb [e/10 He TOJ/IbKO C BUAOU3MEHEHUEM
MEXaHUYECKUX W 3/IEKTPOANHAMUNYECKUX TEOopUN, KOTOpoe MOXeT 6bITb
BbIPa>KeHO MPY NOMOLWM 06bIYHbIX (PU3NYECKUX NPeAcTaBfeHU, HO U C cyule-
CTBEHHbIM HeAOCTAaTKOM MPOCTPAHCTBEHHO-BPEMEHHbIX 06pas3oB, Ha KOTO-
pbiX 6bIJI0O OCHOBAHO [0 CUX TMOP ONWucaHwe SBMIEHWA npupogbpl” 3TOT
HefoCTaTOK BbIABASETCSA MpWM 6GavKaliweM paccMOTPeHUM SABMEHU yaapa.
VIMeHHO, A9 ABNEHWA ypapa, B KOTOPbIX MPOAO/DKUTENIbHOCTb CTOJIKHOBE-
HWA Mana no.CPaBHEHWUK C eCTeCTBEHHbIMW MepuogamMu atoma M AN KO-
TOPbIX MOXXHO 6bI1/10 6bl OXKMAaTb 04YEeHb MPOCTbIX Pe3ynbTaToB Ha OCHOBaHUM
*00bI4YHbIX MEeXaHW4YeCKMX MnpeacTaBneHuii, okKasbiBaeTCcsd, 4TO nocTtynar cTa-
LWOHAPHbIX COCTOSAHWIA, MOBUAMMOMY, HECOBMECTUM C. MPOCTPAHCTBEHHO-
BPEMEHHbLIM OMWUCAHWEM CTO/IKHOBEHMWS, OCHOBaHHbIM Ha COBPEMEHHOM
YYEHUM O CTPOEHUU aToMOoB ').

s < Bonee nogpobHoe 06CY>KAeHWE 3TUX BOMPOCOB MMeeTCs B CTaTbe aBTopa (CM. B 0CO-
6eHHOCTM npusoxeHwue): Zeitschr. f. Phjs. 34, 142, 1925.
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MpurHuywnun cooTBeTCTBMWSA.

TeMm He MeHee 0Ka3asloCb BO3MOXHbIM MOCTPOUTbL TakKuMe MexaHU4Yeckue
o6pasbl cTauMOHapHbIX COCTOAHMUIA; KOTOpble OCHOBAHbl Ha MpeacTaBleHUN
06 AfepHOM aTOMe W Cbirpanu CyL,eCTBEHHY pofib B 06bSACHEHUU 0COGEH-
HbIX CBOMCTB 3/1eMeHTOB. B npocTeliwem cnyyae atoma C O4HWUM 3/1EKTPO-
HOM, KaKOBbIM SIB/IieTCA HEWTpasibHbl/A aToM Bogopoja, opbuTa 3NeKTpoHa
npeactaBnser co6ol, cornacHO  K/acCMYecKo MexaHuKe, 3aMKHYThIN
annunc, noguyvHsAwWwKniica 3akoHam Kennepa. CornacHo 3aTUM 3aKoHawm,
6onbwasi ocb W vacToTa ob6paleHUa cBA3aHbl MPOCTOM 3aBUCUMMOCTb!»
C paboToli, KOTOPYH HYXHO 3aTpaTUTb ANA MOMHOro pasfesieHUs obpa-
3ylwmx atom 4vactuy. Ecnm cumTtath, UYTO cCneKTpanbHble TePMbl BOAOPOA-
HOro CcMeKTpa XapakKTepusykwT 3Ty paboTy, TO CNeKTP AaeT Ham yKasaHue
Ha cyllecTBOBaHWe psga nocnefoBaTesibHbIX MPOLLECCOB, BO BPeMS KOTOPbIX
3/IeKTPOH CBSi3blBaeTCsA aToMOM Bce 6osiee u 6Gosee, nepexonss Ha op6UTHI
BCE MEHbLUUX pasMepoB M UCMyckKash Npu 3TOM M3nydeHwue. Korga afneKTpoH
CBSI3aH CWUJ/IbHEe BCEro, M aToM He MOXeT MO03TOMy W3/jy4yaTb, Torga fo-
CTUTHYTO HOpPMasibHOe COCTOsIHMEe aTtoma. Pasmepbl OpOWUTbI, BbIYUC/IEHHbIE
Nno crnekTpasbHbIM TepMaM, MMeKT BENMYMHY TOro >e nopsgka, kKak u pas-
Mepbl aTOMOB, MOJ/IyYEHHble Ha OCHOBAHWUW MeXaHWYECKUX CBOMCTB 3/1EMEH-
ToB. Ho, cornacHo camMoMy XapakTepy MocTysiaToB, TakKuMe MexaHUu4veckue
yepThl, KakK 4acToTa obpauieHus M dopmMa 3/1eKTPOHHbIX 0p6UT, He MOryT
NoABePrHyTbLCA CPABHEHUIO C pe3ysibTaMu onbiTOB. CUMBOMMYECKMIA XapaKTep
3TUx o06pas3oB fyuywe BCEro BUAEH W3 TOro 06CTOATeNbCTBA, 4YTO aToMm
B HOpPMa/iIbHOM COCTOSSHMM BOBCE He M3/ay4vaeT, XOTA, COrslacHO MexaHwuuye-
CKMM npeAcTaBfeHUAM, 3/1eKTPOH Mpojo/KaeT ABUTraThCs.

HecmoTpa Ha 3To, u306pakeHWe cTauMoHapHbIX COCTOAHUW Npu
NOMOLLLM MexaHU4YeCcKUX MnpeAcTaBfeHUI MNPUBEso K Aaneko uayuieid aHasno-
rmn mexay KBaHTOBOW TEOpUEN U MEeXaHWYecKo Teopuei. ITa aHanorus
6blla npoBefeHa NpU onpefesieHUN Tex HavaslbHbIX COCTOSAHWIA OMUCAHHOIO
Bbille rMpouecca CBA3bIBAHWA, B KOTOPbIX [ABUXXEHWUS, COOTBETCTBYHLLUNE
COCEAHUM CTalUMOHAPHbLIM COCTOAHWUAM, CPaBHUTE/IBHO Maso OoT/MYalTes
Apyr oT gpyra. 3pecb 0Kasaslocb BO3MOXXHbIM OTMETUTb acMMNTOTU4YEeCcKoe
COOTBETCTBME MEXAYy CMEeKTpOM U [ABMXKeHuMeM. Ha ocHoBaHMW 3TOro co-
OTBETCTBUS BbIBOAUTCA KOSIMUECTBEHHOE COOTHOLUEHWE, B KOTOPOM MOCTOSH-
Hali durypupyrouwaa B dopmyne Banbmepa pAnsa BOAOPOAHOr0 CNeKTpa,
BblpaXkeHa B 3aBUCMMOCTW OT MOCTOSAHHOW [lnaHKa W 0T 3Ha4vyeHWiA
Maccbl U 3apsiga 31eKTpoHa. BaxkHasi posib 3Tol opMynbl BUAHA M3 TOro*
YTO Ha OCHOBaHWUW TeopuW ypanocb MnpeackasaTb 3aBUCMMOCTb MeXAy
CMeKTpPOM W 3apsagom sgpa. [locnegHuid pesynbTaT MOXHO paccMaTpuBaTbh
KaK MepBbliA War K BbIMNOJIHEHWUIO MPOrpaMmbl, KoTopasi HaMeyeHa y4YeHueM
06 AgepHOM aTtoMe UM CTaBUT cebe UeNbi — BbIpa3nTb B3aMMOOTHOLIEHUSA
MeXAy CBOMCTBAMW 3/IeMEHTOB TO/IbKO MPW MOMOLLM OA4HOr0 Lesaoro yucna>
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mo603HavalLWero 4YMcno eAVHUYHbIX TMOMOKUTENIbHbLIX 3apsAfoB sAapa, Tak
Ha3blBaemMoro ,aTOMHOro uyucna“.

[Jloka3aTenibCTBO acCUMMTOTMYECKOr0 COOTBETCTBUA MeXAY CNEeKTPOM
N OBVWKEHUEM' NpuBeENo K (OpMynnpoBKe ,ApuUHLMAA COOTBETCTBUSA
cornacHo KOTOPOMY BO3MOXXHOCTb BCAKOFO npolecca rnepexofa, CBA3aHHOrO
€ un3ny4veHmem, obycsioBieHa CyLULeCTBOBAHMEM COOTBETCTBYHLWMX FapmMoHu-
YECKUX COCTaBMALWMUX B [ABVMXKEHUM atoma. YacToTbl COOTBETCTBYHLUX
rapMOHMYECKUX COCTaBASAKWUWMX acCMMNTOTMUYECKM CcOBMajalwT CcO 3Haue-
HUAMMW, TMOJIYYEHHbBIMU W3 YCNO0BUA 4acToT, B MNpeAesibHOM cry4dae, Korga
3HAYEHUS 3HEepPrum KOHEUYHbIX COCTOSIHUM cXoAaaTca Mexay co6oin. Ho,
KpoMe TOro, M aMnauTyAbl MeXaHUYeCcKMX COCTaBnsawWMX KonebaHus pawoT
B rnpegene acMMnNTOTUYECKYID Mepy [ANS BepOATHOCTE npouecca nepexona,
a OT 3TUX BEPOATHOCTEN 3aBUCAT MHTEHCUMBHOCTM HabnogaembiX CNeKTpasib-
HbIX AUHWA. TIpUHUMN COOTBETCTBUSA BblpaXkaeT TEHAEHLUMUI WCN0/1b30BaTb
npyM cucTemMaTMyecKoM pasBUTUM TEOPUU KBAHTOB KadKAYyl 4YepTy Kiaccu-
yeckoli Teopun. Ho uenecoobpasHasd TpaHCKpUMUWSA TakKoro poga MNpou3BO-
ANTCA, NpUHMMas BO BHMMaHWUA CYLLEeCTBEHHOE pasfnyve Mexay noctyna-
TamMun obenx Teopwuii.

MpaBuna KBaHTOBAHMWS.

3HauunTenbHbIA War Brepeg 6bL1 caenaH Torga, Korga okasasiocb BO3-
MOXHbIM (hOpMYy/IMpOBaTb HEKOTOpPble 06UiMe 3aKOoHbl, TaK. Ha3blBaemble
npaeunia ,KBaHTOBaAHUSA“, MPU MOMOLKN KOTOPbIX MOXHO M3 HEMPEPbIBHOIO
MHOroo6pasnsi MexXaHW4YeCcKUX [ABWXKEHUN o0TobpaTb [ABWXKEHUA, npucyline
CTauMOHapPHbIM COCTOSAHUAM. 3TWU MpaBuia OTHOCATCS K aTOMHbIM cucTemMam,
ANS KOTOPbIX pPeleHns MeXaHWUYeCcKUX ypaBHEHU NePUOfUYHBI NN MHOTO-
KpaTHO MepuoAnYHbl. B 3aTux cnydasax ABMIXKEHWE KaKAoW 4vacTuubl MOXET
OblTb MpeAcTaB/ieHO KaK CymMMa JAUCKPETHbIX FapMOHUYECKUX KonebaHUii.
MpaBnna KBaHTOBAHUS MOXHO paccMaTpuBaTbh Kak payunoHanbHoe o6o06Lye-
HWe nepBOHAYasibHbIX 3aK/AlYeHUA TMnaHKa OTHOCUTE/NIbHO BO3MOXHbIX
3HAYEHWU 3HepPrnm rapMoHU4Yeckoro Bmbpartopa. CorsacHo 3TMM npasuaam,
M3BEeCTHble cOCTaBAsOWMeE AeliCTBUS, XapaKTepusywlwune pelwleHUss MexaHWu-
YECKUX YpPaBHEHWUI ABUXXEHUSA, NMPUPaBHUBAKOTCA LesbiM KpaTHbIM MOCTOSIH-
Holi MnaHka. bnarogapsa npaBuiaM KBaHTOBaHWSA paspaboTaHa KJsaccu-
hukauma cTaunoHapHbIX COCTOAHWNA, B KOTOPOW KaXKAOMYy COCTOSAHWIO
COOTBETCTBYET HECKO/IbKO LesblX yucesn, ,KBAHTOBbIX 4YMCEN“; KOMNYECTBO
nocsiefHNX pPaBHO CTEMEHW MEPUOJUUYHOCTU MEXaHUUYEeCKOro ABUXKEHUS.

B ¢dopmynupoBke npaBusl KBaHTOBAHWUS CYLLECTBEHHYI pPO/Sb Cbirpasno
COBPEMEHHOE pa3BUTME MaTeMaTU4YeCcKMX MEeTOAO0B B TMPUIOXKEHUN K Mexa-
HUYeCcKMM npob6nemam. J[o0cTaTO4YHO HaNOMHUTbL Teoputo (Pa3oBbIX WHTerpa-
NoB, MCMONb30BaHHY B 0co6eHHOCTM 3omMmepdenbAOM, WM CBOWCTBO
-agmnabaTnyeckoli WMHBAPWAHTHOCTM 3TUX WHTerpasoB, yKasaHHoe OpeH-
dect om Teopumsa nonyymna o4YeHb U3AULHYI GopMy 6narogaps BBeAeHUHO
YHUGOPMU3MPYOLWNX NepeMeHHbIX LW Tekensa. lMpu Takoi (opmynnpoBke
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OCHOBHbIE 4acTOTbl, XapaKTepusywlwune MnNepuoguYHOCTb MexaHU4YecKoro
peweHns, MNpeacTaBfATCA B BWAE UTCTHbIX MPOW3BOAHbLIX OT 3HEPruu no
TeM COCTaBAAWLWNUM AEWCTBUA, KOTOpble MOoABeprawTcs KBaHTOBaHMUI0D).
OTcioga nonyvyaeTca 060CHOBaHMe A1 acUMMOTOTUYECKOro COOTBETCTBUS
MeXAy [ABVMXKEHMEM W CMeKTPOM, KOTOPbIA BbIYUCMEH MO YC/I0BMIO 4acToT.

Mpu nomowm NpaBuN KBaHTOBAHWA 6bl/10 MOSy4YeHO 06bACHeHMe pas-
JINYHBIX [eTasibHbIX CBOMCTB cNekKTpoB. OCO6EHHO WHTEPEeCHO 6bls1I0 Mony-
yeHHoe 3oMMepdenbAOM AoKasaTe/bCTBO TOro, 4YTO Takas CTPYKTypa
CrneKTpanbHbIX JIMHUA Bojopofa 06bACHSETCA HEB0MNbLUMMU OTK/IOHEHUSAMU
0T KennepoBCKOro ABMXEHUS, KOTOpble 3aBUCAT OT BUAOU3MEHeHUS HbioTo-
HOBOIA MexaHWKWU, BHECEHHOro Teapuen OTHocuTenbHocTu. Kpome, TOro,
HanoOMHWM 06bsACHEHWe, faHHOoe JWHWTelWHOM M WBapUuwWMUNbAOM
ana oTKpbiToro LW TapHOM pacwenneHns CcrnekTpasibHbIX JIMHWG  nopj
B/IMSAHNEM BHELUIHEro 3/1eKTPMUYECKOro nons.

Mbl umeeM 34ecb [efio € MexaHuyeckon npobnemoin, o6paboTka KOTO-
po 3Ha4YUTeNbHO MPOABMHYACh B pyKax Takux MaTeMaTuKoB, Kak dinep
n JlarpaH> X, nocne KOTOopbiXx AKO06W Hawesn cBoOe 3HAMEHUTOE U3SALLHOE
pewleHMe Mpu MOMOWM YypPaBHEHUSI C YaCTHbIMW MNPOU3BOAHbLIMU aMWUNb-
TOoHa. B ocobeHHOCTM Mnocne NPUMEHEHWS MPUHLMMNA COOTBETCTBUSA,— MpU
NOMOLLX KOTOPOro 6bisla 06bACHEHA He TO/IbKO MOMsipu3aLunst coCcTaB/SOWLMNX
AaBneHun LW Tapka, HO Tak>Xe, Kak Nokasan Kpamepe, u pacnpegene-
HME MHTEHCUBHOCTEA MO OTAE/IbHbIM COCTaBAAKLWMUM,— Mbl MOXEM CKa3aTb,
YTO B 3TOM S$B/IEHUW BO3MOXHO pPa3NNUUTb KaXKAyl 4YepTy PpeLlleHuns
AKo6M, XOTA M Moj MOKPOBOM KBAHTOBOW T30pun. 13 CBA3M C 3TUM UHTe-
pPecHO YNOMSAHYTb, 4TO MPU NOMOLLW MPUHLLMNA COOTBETCTBUS MOXXHO MUCCeA0-
BaTb B/INSSHWE MArHWUTHOIO MO/t Ha aTOM BO HOPOAY TakMM 06pa3oM, 4YTO 3TOT
MeTOj O0Ka3blBaeTCA O04YEeHb CXOAHbIM C BbluucaeHneMm addekTa 3eemMaHa,
nponsBefeHHbIM JlopeHLUeM Ha OCHOBAHMW KJjacCU4Yeckoi 3nekTpoauHa-
MUKW, B 0COBEHHOCTW B BUAE ypaBHeHUA Jlap mop a.

YCTOMUYMBOCTb CTPOEHMUA ATOMOB.

YNOMAHYTbIE Hamu I'Ip06ﬂ6Mbl npeanctaBnAaArT HenocpeaACTBEHHOE Npu-
MeHeHne npaBu/sl KBaHTOBaHWA. Ho B 3ajaye 0 CTPOEHUWM aTOMOB C He-
CKOMbKNMW 3/1EKTPOHaMM Mbl BCTpedHaeMcA C TakKuM cCriydyaem, Korga ob6uiee
peweHne MeXaHM4ecKom I'IpOﬁI'IeMbI He 06ﬂa,anT nepmnoonyvyecKnMmMm CBOW-
cTBaMu, KOTOpble MNnpeacrtaBnATCA HeO6XO/J|VIMbIMI/I aona  MexaHundeckoro
|/|306pa>Keva CTaunoHapHbIX COCTOSAHUNA. OfHaKo eCcTecTBEHHO Hanpawwu-
BaeTCA MbIC/1b, YTO 3TO ,u,aanel‘/'lLuee orpaHmnyeHune NMPpMMEHMMOCTN MeXaHWn-
YeCKUnxX 06pa303 K N3YyYEHUIO CBOMCTB aTOMOB C HECKO/IbKUMMU 3/1IEKTpoOHaMu,
no cCpaBHeEHMKO C aromMamMu, cogep>Xawmmm Mo oOAHOMY 3/EKTPOHY, Hemno-

*) [pyrvmMy crioBamu: 4acToTa, COOTBETCTBYIOLLAs OAHOW M3 KOOpPAUHAT, paBHa Mpouvs-
BOZHOI 3veprum no BenMuMHe (ha30BOr0 WHTerpana. MprM. nepes.
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CpeacTBEHHO CBA3aHO C MnocTysiatom 06 yCTOMYMBOCTU  CTaLMOHapHbIX
COCTOAHUN. [leCTBUTE/IbHO, B3aMMOAENCTBME 3/1IEKTPOHOB B aTome npea-
cTaBnseT 3ajavy, aHaNorMyHyl 3ajayvye 0 CTO/IKHOBEHUU MeXay aTtoMoM U
CcB06OAHBLIM 3/1eKTPOHOM. [10406HO TOMY, KaK Hefb3A AaTb HUKAaKOro mexa-
HUYECKOro o6bAcCHeHUs ansa yCTOI7IHI/IBOCTI/I atToMa npwmn TakKoM CTOJ/IKHOBEHWUW,
TakXXe MNpuxoauTcsa AONYCTUTb MNPUM  BCAKOM OMUCAHUWN  CTaLMOHapPHbIX
COCTOAHMM artoma, 4YTO0 NpW B3aUMOAENCTBUN 3NEKTPOHOB [0MA y4dacTu»
KaXX[0ro M3 HUX BHOCUTCA COBEPLUEHHO HEMEXAHUYECKUM MyTeMm.

JTa ToukKa 3peHna HaxoguTcd B corsiacun Co CNEeKTPOCKOMUYECKNMU
JaHHbIMU. OAHO U3 BaKHEMWUX [daHHbIX 3TOr0 poja npeacraBnsdeT TOT
YCTaHOB/IEHHbLIN Pupgbeprom ¢akT, 4TOo B aMmnmpuyeckme ¢opmysbl gns
cepunanibHbIX CMNEKTPOB BCeX 23J/IEMEHTOB BXOAUT Ta >e MNOCTOAHHasdA, Kak
B thopmyne Banbmepa, HecmMoTpa Ha 60/iee C/I0XKHOe CTpOeHWMe cheKTpa
pasnNyHbIX 3/1EMEHTOB MO CPABHEHMUIO CO CMEKTPOM BoAopoAa. ITO OTKpbITUE
nosiydyaeT MpocToe O0O6BbACHEHWe, ecnu BUAETb B CepuasibHbIX CREeKTpax
OTpakeHue npouecca NPUCOEAVHEHUSA 3/M1eKTPOHAa K aToMy, Npu 4YéM 3/1eK-
TPOH BCe CU/IbHee CBA3bIBaeTCA LwWar 3a warom, M UCNycKaeT W3yyYeHue.
XapaKTep CBA3N APYrnX 3J/IEKTPOHOB O0OCTaeTCA B, 3T0 BpPeMd HEU3IMEHHbIM,
a rnocTeneHHoOe yCuneHue CBA3W [aHHOr0 3/IeKTPOHA MPOUCXOAUT Ha opbu-
Tax, KOTopble CHavasa Bes/IMKU N0 CPaBHEHUIO C 06bIYHbIMY pa3mepamn aToma,
a 3aTemM CTaHOBATCA BCe MeHbLle W MeHblue, MNoKa He 6yaeT AOCTUTHYTO
HOpManbHOoe cocToAHMe aTtoma. B Tom cnyyae, korga atom obnagaet O4HUM
MoONOXKMTENbHBIM 3apAA0M Nepes 3aXBaTOM 3/1EKTPOHA, NPUTSAXeHUe anekT| oHa
«0CTa/IbHOM 4YacTbld aToMa MMeeT C 3TOW TOYKWU 3peHus 60NbLioe CXOACTBO
C B3 .MMHbIM MNpuTs>X'Hlem yactein BogopogHoro atoma. NMOHATHO oTclaa,
rnoyemy crnekTpasibHbie TepMbl, MNpeAcTaBNAlOLWME CBA3bIBAHWE 3/1EKT) OHOB,
O6Hapy>XuBaeT acMMNOTOTUYECKOe coBMageHue C¢ TepMamMu BOLOPOLHOTO
BsAeKTpa TakKuM >Ke MyTeEM MOXXHO MOSly4YNTb HEnocpencTBEHHO3 06bACHEHUE
TOW 06w el 3aBUCMMOCTU CepuasibHbIX CMEKTPOB OT COCTOSSHUS MOHM3aLUKN
atoma, KoTopas 6blsla ycTaHOB/ieHa 3amedaTenbHbIMU pabotamn daynepa
n Mawe Ha.

XapaKTepHble yKa3aHWA Ha TOT cnocob, KakuMm CBA3aHbl 3/1E€KTPOHbI
B aToMe, JaeT U3Yy4YeHUe PEeHTreHOBCKUX cneKTpoB. C 04HOW CTOPOHLI, cAe-
naBwee Mo3eneem (QyHAaMeHTaslbHOe OTKPbITUE MOPa3nUTENIbHOIO CX0ACTBA
MeXy PEeHTIFeHOBCKMM CMeKT, OM 3/1eMeHTa WU CNeKTPOM, COOTBETCTBYHOLL UM
CBA3bIBAHNIO €AVHCTBEHHOr0 3/IeKTpOHa SA4POM, MOXeT ObiTb /1erko 06b-
ACHEHO. eCcnn MPUHATH BO BHMMAaHWe, YTO BHYTPM artoma BUAHME A ipa
Aa NpuMpoay CBA3M KaXAO0ro OTAeNbHOr0 3/1eKTPOHA 3HAYUTENbHO MNpeBOC-
XOAUT B3aMMHOe BAUSAAME 3N1eKTPOoHOoB. C ApPYrol CTOPOHbI, PEHTFEeHOBCKUE
alleKTpbl 06HapY>XMBaKT XapaKTepHoe 0T/IMUYMne 0T cepuasibHbIX CNEKTPOB. 3TO
Lirnnume o6bAcHAeTCA Tem 06CTOATENbCTBOM, YTO B PEHTFEHOBCKOM CHeKTpe
>XXbl HE BCTpevYaemcsi CO CBSA3bIBAHWMEM HOBOI0 MPUCOEAUHSALWETNO 3/1IEKTPOHA,
K C npeobpa3oBaHMeM CBA3U OCTAKLWUXCA 3/1IEKTPOHOB Mocae ypasneHus
MHOro w13 3N1eKTPOHOB, KOTOpbIM paHblwe 6bIN cBA3aH. Bnarogapsa atomy
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OﬁCTOﬂTe]’IbCTBy, KOTOpoe 6b1/10 0co6eHHO oTMe4deHo Koccenewm, yaanocb
npnnantb CBeT Ha HOBble Ba)XXHble CTOPOHbLI BOMpocCa 06 yCTOI7I‘-II/IBOCTI/I
CTPOEHUNA aTOMOB.

A Hanmns cnekTposB.

. AnAa o06bACHEHWSA [eTasibHOro CTPOEHUSA CNEeKTPOB Heob6XxoAMMO, KO-
HeYHOo, NoApPOOHO M3YYUTb B3aMMOLENCTBUE MEXAY 3/1EKTPOHAMU BHYTPU
atoma. lMpu pa3paboTKe 3TOW MpobsieMbl MNPUXOAUTCA OTCTYNUTb OT CTPO-
roro rMpUMeHeHMs MexaHUKU. KaAoMy 3/N1eKTPOHY MpurnucbliBaeTcs ABUXe-
HVWEe C TaKoro poga MepuoguYecKMMM CBOMCTBaAMU, YTOO6bI BO3MOXHO 6bI/10
NMPoOuU3BECTU KNaccuukKaLmnio cnekTpasbHbIX TEPMOB MPU NMOMOLWU KBAHTOBbIX
yucen. B pabotax 3ommMep@denbga 3HaunTesIbHOE YUC/O CMEKTPasbHbIX
3aKOHOMEPHOCTEN MOMyynsi0 Takum NyTeM MpocToe ucTonkoBaHue. Kpowme
TOro, 3TU coobpa)KeHMsA OTKPbIZIM LWKUPOKoe nose AN NMPUMeHeHUSA MPUH-
uuna cooTBeTCTBUSA. [eicTBUTENbHO, NPM MOMOWM UX yAanocb 06bACHUTL
HEKOTOpble OFpaHUYEeHUSA Ccpean BO3MOXHbIX KOMOWHauWPi crieKTpanbHbIX
TepMOB, TakK HasblBaeMble MnpaBuia oTbopa.

Naoa Takum nyTem, B nocrefgHee BpeMsA yaasiocb Ha OCHOBaHUWU AaH-
HbIX CepuasibHbiX CMEeKTPOB, a TakXe PeHTreHOBCKUX CMeKTPOB, BbIBECTU
3aK/II0YEHUA 0 rPyNNUPOBKax 3/1eKTPOHOB B HOPMasibHOM COCTOSAHUMW aToMa.
OTn rpynnuUpoBKW pakwT 00bSACHEHUA OCHOBHbIX 0COGEHHOCTEN MNepuoamnuye-
CKOW CUCTEMbl 3/1EMEHTOB B cOrjacMm ¢ UAesMU 0 XMMUYECKOW aKTUBHO-
CTM aTtomoB, paspaboTaHHbIXx [J>x. [O>x. TomcoHom, Koccenem wu
Jlbloncom. Ycrnexu B 3ToW o06/1acTv, TeCHO CBs3aHbl B MocsefHee BpPeMs
C HaKOMJ/IeHWEM HOBbIX CMEKTPOCKOMMYECKUX AaHHbIX. Hemanyio posib Cbl-
rpanu uccnegosaHua JlaimaHa M MumnnwukaHa, 6narogaps KoTopbiM
6bl1 NepebpolleH MOCT 4Yepe3 MponacTb MeXAy ONTUYECKUMU CheKTpamu u
o6nacTbl0 PeHTreHOBCKMX nydeid. B nocrnegHenn ob6nactm AOCTUTHYTblI 60/b-
wue ycnexm bnarogapa tpygam 3mnrbaHa uero cotTpyagHmkos. Heobxoammo
TakXXe YMNoMsaHYTb paboty KocTepa 0 PeHTreHOBCKMX CAeKTpax TsaXe-
NbIX 3/1eMEHTOB, KOTopas 3HauduTesibHO cnocob6cTBoBasla pPas3bsACHEHUO
OCHOBHbIX 4YepT MepuoanyecKoil CUCTEMBbI.

OaHakKo un3yyeHMe TOHKWUX pJeTaneil CrnekKTpoB O06Hapy>Xusio Takue
0CO6GEHHOCTUN, KOTOPble He yAasnocb 06bACHUTb NPXM MOMOLLM MEeXaHU4YecKuX
npeacTaBfeHNn Ha OCHOBaAHWW Teopuwu nepuoguyeckux cuctem. Crpa 0THO-
CUTCA, HaNpUMep, MY/NIbTUMNJ/IETHOE CTPOEHMUE CAEKTPasibHbIX JIMHUA U BAUSA-
HUe MarHMUTHOro TroJiIA Ha 3TO0 CTpoeHue. HABNeHWe 3TO, U3BECTHOEe MNoj
HaszBaHUeM aHoOMasibHOro agdekta 3eemMaHa, nNpeacTaBNdAeT, KaK Mbl yXe
ynoMuHanun, cepbesHble 3aTpPyAHeHUA ANs Kaaccum4veckon Teopuw. MpaBga,
OHO YyK/ajblBaeTCA B CXeMy OCHOBHbIX MOCTYy/NaToB Teopun KBaHTOB. Kak
nokasan JlaHpe, 4acToTbl COCTaBAAWWMX, Ha KOTOpble pacwennseTca
KaXkgasi cnekTpasibHas NMHUSA N04 BAUSHMEM MO, MOryT 6biTb nMpeacTta-
B/IeHbl B BUAe KOMOWHaUWUW TepMOB, NOA06HO OCHOBHbIM UHUAM. COBOKYM-
HOCTb 3TUX MArHUTHbIX TEPMOB MOXET ObITb MOJy4YeHa, ec/iM 3aMeHUTb
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KaXXAbli OCHOBHOW CMeKTpasibHbii TEPM HECKO/IbKUMU BeIMYMHaMU, KOTO-
pble Mano oTAmM4yalwTcAa 0T Hero, Npu 4em pas3HOCTM 3aBUCAT OT UHTEH-
CUBHOCTU nons. [eicTBUTENbHO, MpeKpacHbie onbiTbl W TepHa un lep-
naxa YCTaHOBW/IMN HEMNOCPEACTBEHHYH CBA3b MEXAY CUO0N, feACTBYHOLLEN
Ha atoMm B HEOAHOPOAHOM MAarHWTHOM MoOJie, U 3HAYEeHUAMU 3HEpPruun cTa-
LVWOHAPHbIX COCTOAHMWWA B MOJ1e, BbIYUCAEHHBIMU Ha OCHOBAHWUWN MarHUTHbIX
TEPMOB. 3TU OMbITbl MOXHO CYMTaTb O4HWM W3 HEMOCPEACTBEHHbLIX AOoKasa-
TENbCTB OCHOBHbIX MO/I0XKEHWW TeOopwui KBaHTOB.

OgHakKo aHanms, npou3BedeHHbIN JlaHpge, o6HapyXXmBaeT CTpaHHOoe
pasnunumne mMexay B3auMofelCcTBMEM 3/1IEKTPOHOB B aTOMe U covYeTaHuem me-
XaHWYeCcKUX cuctem. [elAcTBUTENbHO, NPUXOAUTCA AONYCTUTb, 4YTO B3aMMO-
JericTBMe 3M1eKTPOHOB B aTOMe CBA3aHO C ,HEKOTOPbIM HaTsXXeHUem*.
KOTOpOe He MnofjaeTca MeXaHU4YecKoOMYy OMuCcaHWUio U He npeacTaBaseT 04HO-
3HAYHOro0 COOTBETCTBMA C KBAHTOBbIMW 4YMC/laMXM Ha OCHOBAHWU MeXaHu-
YyeCcKMX npeacTtaBneHuiil). B o6Cy>XAeHUM 3ToW NpobnemMbl CyL,eCTBEHHYHO
ponb cbirpano ycTaHOB/ieHHOe JOpeHdecToM ob6uee ycroBue TepMoau-
HaMM4yecKoro pasHoBecusi. B npumeHeHMn K Teopuu KBAHTOB 3TO0 YyC/N0BuE
yKa3sbiBaeT, 4YTO CTaTUCTUYECKWUin ,Bec”, NPUCYLLNA CTaunoOHApPHOMY CO-
CTOSAHUWIO, HE W3MeHsieTcAa Mpu HenpepbiBHOM nNpeob6pa3oBaHMM aTOMHOMN
cuctembl. HepgaBHO 6bl10 yCTAHOBJ/IEHO, YTO 3TO >Xe YC/IOBUE MPUBOAUT,
JaXke [N aToMOB C OAHMM TOJIbKO 3/1EKTPOHOM, K TakKuUM 3aTpyAHEHUAM,
KOTOpPble YKa3sblBalOT Ha Heo6X0AMMOCTb OrpaHuUYnTb npegesibl NPUMEHU-
MOCTU TEOpUU Nepuoanyeckmx cuctem. [elicTBUTeNbHO, 3ajaya o0 [ABU-
XKEHMMN TOYeYHbIX 3apsafoB [O0MyCKaeT HEKOTopble 0CO06EHHble pelleHus,
KOTOpble [AO0/DKHbI ObiTb MCK/HOYEHbl M3 COBOKYMHOCTWM CTauMOHapHbIX CO-
CTOAHWIA. 3TO0 UCKKYEHNE WCKYCCTBEHHO OrpaHMuynBaeT npasuia KBaHTO-
BaHWSA, HO He HaxoguTCcA B OYEBUAHOM MPOTMBOPEYMM C OMbITHBIMW [aH-
HbiMn. OCO6EHHO Cepbe3Hble 3aTpyAHEHUSA BbIMAbIIM Ha cBeT, 6narogaps
MHTEpPecHOMY ucc/ef0BaHUI0 NpobaeMbl 0 BOAOPOAHOM aToMe B Mnepecekato-
LWNXCA 3NEeKTPUYECKOM U MAarHUTHOM MoNSax, nponssegeHHomy KnewHowm §
n JleHuom 3. B 3TOM c/nyyae o0KasasoCb HEBO3MOXXHbIM YAOB/IETBOPUTL
ycnoBui DpeHdecTa, TaK Kak COOTBETCTBYOLLEe BUAOU3IMEHEHVE BHELIHNX
CUN MOXEeT MOoCTeneHHO rnpeobpa3oBaTb OpPOUTLI, ONWCbIBaKWLiME CcTayuno-
HapHble COCTOAHMA W He MnoAnexalme WCKAKYEHU W3 TakKuMX COCTOAHWUN,
B Takoro poga op6wuTbl, ABUrasicb Mo KOTOPbIM 3/1eKTPOH NajaeT Ha A4po.

HecmoTpa Ha 3Tu 3aTpyfHeHUs, aHanmM3 TOHKUX feTasiell cnekTpa
3Ha4ynTe/IbHO MOABWHYN Brepej KBaHTOBOE MCTO/IKOBaHVE 3aKOHOB 0 B3aMMO-

* Cp. ctatbio aBTopa (Ann. d. Phys. 71, 228, 1923), koTopas cOAepXXUT 06Lunii 0630p
pe3y/ibTaToB, OTHOCALLMXCA K OOBACHEHWUIO CMEKTPasIbHbIX AaHHbIX Ha OCHOBAHWW MexaHW-
YecKUX MpeAcTaB/eHU 0 CTauMOHapPHbIX COCTOAHUAX. B 3Tol cTatbe MMeloTcA NOApPo6HbIe
nnTepaTypHble yKa3aHWs, MO3TOMY Mbl OFPaHWUYMBaEMCs 3[eCb CCbl/IKaMu Ha paboTbl, KOTO-
pble MoOABUANCL BMOCAEACTBUN.

2 0. Klein, ZS. f. Phys. 22, 109, 1924.

3 W. Lenz, ZS. f. Phys. 24, 197, 1924.
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OTHOLIEHUW MeXay anemeHTamu. B pa6otax AoBuiie 1), MaH-Cmuta 2
M CToHepa 3 paspaboTaHbl, Ha OCHOBAHNWN Pa3/INYHbIX OMbITHbLIX AAaHHbIX,
npeacTaBfeHNsa TeOpUW KBAHTOB O TPYNMMpoBKax 3/IEKTPOHOB B aToMax.
HecmoTps Ha dopManbHbI XapakKTep 3TUX Co06pakeHWi, OHU 06HapyXu-
BalOT TECHYI CBA3b CO CMeKTpasibHbIMW 3aKOHOMEPHOCTAMU, PaCKPbITbIMU
B uccneposaHmax JSlange. B aTom HanpassieHUn 6biiv B nocriefHee BpeMs
OOCTUTHYTbI 3Ha4yuTesIbHble ycnexu, B ocobeHHocTun Maynwun 4. HecmoTpa
Ha TO, 4TO 3TW pe3ynbTaTbl MNpeAcCTaBfAT Cc060M 3HAYUTENbHbLIA Wwar
Brnepes Ha NyTW K BbIMNO/IHEHWIO HaMEYEHHOW BbilWe nporpaMmmbl (06bACHE-
HWe CBOWCTB 3/IEMEHTOB MWCK/OYMTE/IbHO Ha OCHOBAHWW aTOMHOro 4yucna),
OHM He [alT BCe >Xe 0AHO03HAYHOro COOTBETCTBUA C MEXaHWYeCKUMU npep-
CTaBMIeHUAMMN.

Teopwua KBaHTOB N onTuuyueckwune ABNeHNA.

HoBas 3anoxa B pa3wTWH TEOPUW KBYHTOB Haudanacb B MocrefHee
Bpems 6narogaps 6onee rn560KoMy M3yyYeHUIO ONTUYECKUX SABMIEHUN. BHa-
yane, Kak Mbl YXe YMNOMSHY/W, Kjaccuyeckas Teopuss [oCTUrfa 3Hauu-
Te/IbHbIX YCMexXoB B 3TOW o6s1acTv, B TO BpemMs KaK MoCTyfnaTbl He AaBanu
npsamoro paspeweHuns. [lpaBga, MOXHO 6bI/10 3aKNKW4YUTb Ha OCHOBaHUMU
ONbITOB, UTO OCBELLEHHbIA aTOM MPOM3BOAUT paccesHuWe cBeTa, aHasornu-
HOe MO CyLWecTBY C TeM paccesiHMeM, KOTOpOe, COrjlacHO KJlacCUYeCcKoW
Teopuu, NPOM3BOAUTCA YMNPYro CBA3aHHbIMU 3/IEKTPUYECKMMU YacTULaMMU.
YacToTbl COGCTBEHHbIX KOMebaHWii 3TMX YacTul, paBHbl YacTtoTam, COOT-
BeTCTBYWL MM MpoLeccaM nepexofa, KoTopbie aTOM MOXeT coBepLlaTb BOJ,
B/IMSIHMEM BHELUHEro u3nyyeHus. [eicTbUTENbHO,- COrTacHO KJ/lacCUYecKomn
Teopun, Takme rapmMoHu4veckrne Bu6GpaTopbl Mcnyckanu 6bl Nof BAUSAHUEM
BO30YXX/JEHUS U3/lyYeHWEe TaKOro >Xe CBOWCTBa, KaK M aTtoMm, nepelueawiunia
B BbiCLIEe CTalLMOHApPHOE COCTOSHUE.

B03MOXXHOCTb 06bEAMHUTL ONMUCAHUE ONTUYECKUX C MpeacTaB/eHUEM
0 BubGpaTopax, CoOegMHEHHbLIX C Mpoueccamu nepexona, 6bla NpubAMKeHa
K ocyuwiecTBneHuto 6narogapsa ugee CnaTepad, cornacHo KOTopol wucny-
CKaHue Wn3NyyeHUs aKTUBMPOBAHHLIM aToOMOM MOXHO paccMaTpuBaTb Kak
SMPUUNHY” CNOHTaHHbIX ne{exo4”B, MO aHanorMm c TeM, KakK Bbi3blBalOTCA
nepexodbl Nagawlmnm W3BHe U3NydeHueM. JlageHO6ypr caenan nepsBblid
cnefylwWmnii war Ha NyTW KOIMYEeCTBEHHOM0 ONMCAHNA ABMEHUSA AUCNepcuun,

‘Y A- Danvil Met, C. R, 177, 476, 1924.

2)J. D. Main Smith, Journ. Chem. Ind., 44, 941, 1925,

*) E. C. Stoner, Phil. Mdg. 48, 719, 1924.

* W. Pauli jr., ZS. f. Phys. 31, 76', 1925. Cp. takke H. N Russell and
F. A. Saunders, Astrophys. Journ. 61, 38, 1925; S- Goudsmit, ZS. f. Phys. 32, 791,
1925; W. Heisenberg, ZS. f. Phys. 32, 841, 1925; F. Hund, ZS. f. Phys. 33, 345;
34, 296, 1925.

s) J. C. Slater, Nature, 113, 307, 1924; cm. Takke N. Bohr, H. A, Kramers;
and J. C. Slater, Phil. Mag. 47, 785, 1925 (ta >e CTaiba B ZS. f. Phys. 24 69, 1924).

[MpuM.. nepes.
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BbICKa3aB fAOoNyLleHne, 4TO CYyLLecTBYyeT onpefesieHHOe COOTHOLEHMNE Mexasr
paccemBaloL,en cnocobHOCTbIO BMOPATOPOB M BEPOATHOCTbIO COOTBETCTBY-
OLWKMX Nepexonos B Teopun SiiHWTeMHa. Ho pewmnTenbHbIA ycnex B 3TOM
HanpaBneHun 6bin gocturHyt Kpamepcom 1. lMocnegHwnin gan B cornacum
C NMPUHLWN >V COOTBETCTBUA TasNaHT/IUBYI MHTepnpeTauut Tex SABAEHUAN
KOTOpbIe, COrM1lacHO K/lacCUYecKor Teopuu, MMEKT MeCTO B 3/1eKTPOoAnHa-
MWYECKON CUCTeMe, OCBELLLEHHOI CBETOBbIMW BONMHaWW. XapakTe| HO B 3TOWN
MHTpprpetTaunn cregytowiee: nogobHO TOMY KakK 4acToTbl M3/ly4YeHUs Bbl-
YMNCNAKTCSA, C OAHOW CTOPOHbI, MO K/TACCUYECKOW TEOpPWUU, C APYFOA CTOPOHLI,
no Teopua KBAHTOB, TaK M B JaHHOM C/iy4yae MpPOM3BOAHbIE KNacCU4YecKoii
TeopMmn 3aMeHSATCA OTHOWEHUAMW KOHEeYHbIX p-3HO03Tel. B okoHuaTesib-
Hble (GOpMy/ibl BXOAAT TO/IbKO BENNYUHbBI, OOCTYMHble HENOCPeACTBEHHOMY
HabnwogeHuo. B Teopyn Kpamepca paccesHue, Npou3BeeHHOe aTOMOM
B ornpefesieHHOM CTauMOHApPHOM COCTOAHWW, KOJIMYECTBEHHO 3aBUCUT OT
4yacToT, COOTBETCTBYKLMX MpoLeccaMm nepexoja B Apyrve craunoHapHble
COCTOSAHNA, a TakXXe 0T BEepPOATHOCTEeA MNOAB/IEHUS TaKUX MNepexofoB MNoj
B/IMSSHMEM OCBELLEHUSA.

CyuiecTBeHHass 0CO6EHHOCTb TeopuUK COCTOUT B TOM, YTO, Nj U BblUUC-
NEeHNN aHoMasbHOW Aucnepcun MNOo6/N30CTM OT CNEKTPasibHOW NUHUW, NPU-
HUMaKTCA BO BHUMaHWe fBa pas/INYHbIX BuAa SABMEHWA pe3oHaHca, 3aBu-
CAWMX OT TOro, Co TBETCTBYET /NN CMNEKTpasibHasd JIMHWA Mepexogy artoma
B COCTOSAHME C 6o/blwe unm ¢ MeHblled 3Heprueii. lNpexae, Npu BblUUC-
NEeHVN AUCNepcun Ha OCHOBAHWW KNacCU4YecKon Teopuu, NPUHUMANUCbL BO
BHMMA !Me NnWb AB K-HUA pe3oHaHca, COOTBETCTBYOLW ME NePBOMY Nepexoay?2).
MHTepecHO OTMEeTUTb, UYTO MNpW AanbHelwem pasButumn Teopun Kpamep-
com m lfrensdeHbepromd JaHO KOSIMYECTBEHHOE 06bSCHEHME [OMOSTHU-
TeNbHbIX SIBIEHUW paccessHUss C WM3MEHEHHOM 4acToToW, Cyu,ecTBOBaHUe
KOTOpPbIX 6b1710 nNpeacka3aHo Cmekanem4) Ha OCHOBaAHWW Teopuwu cBe-
TOBbIX KBaHTOB B). OTO yKasbliBa T Na MJIOAOTBOPHOCTb MOC/efHeli Teopuwu.

OnncaHue onNTuvyec UX ABJEHWUI Haxo4wuaoCcb B MOSIHOM COOTBETCTBUM
C OCHOBHbIMW MpeAcTaB/IeHUAMN Teopun KBaHTOB. Ho BCKOpe okasasoch,
4TO CHa HaxoguTCA B CT/IAHHOM MPOTUBOPEYUN C MeXaHUYEeCKMMWU TK HA-
TUAMKU, KOTOpPble MPUMEHSA/INCb paHblue /18 aHa/u3a CTauMoHapHbIX COCTO-

*) H. X. Kramers, Nature, 113, 673, 114, 310, 1924.

2 Teopnsa Kpam ep ca oT/ivMyaetca oT Teopunm JlageH 6ypra Tem, 4To
Mepe, cnegys OQWHWTEeNHY, BBOAUT BEPOATHOCTM HE TOMbKO ,MO/IOXKUTE/IbHOr0", HO
M ,,0TpULAaTeNbHOro* NorsowWweHns, T.-e. MUCNYCKaHWA CBeTa aTtoMOM Mof B/AVSIHWEM BHeLU-
HEro N3fly4yeHus, Npu Yem aToM MNePexouT B COCTOSAHUE T MeHblUuel aHeprueid. Mpum. nepes..

, 9H A . Kramers und W. Heisenberg, ZS. f. Phys. 31, 681, 1925.

*) A. Smekal, Die Naturwissensehaften, 11, 873, 1923.

® WVcxopga 13 ncTtynaTtoB 06 3HEpPrum v KoAM4ecTBe ABMKeHUS KBaHTa, CMekan b
NPUXOANT K 3aK/IYEHMIO, YTO aToM MPWU paccesHUU CBeTa WCMYCKaeT KBaHIbl He TO/bKO
C 4acTOTOW, paBHOM 4acToTe MnajalwLlelo cBeTa, HO U ¢ 6osblield UM ¢ MeHbLUeld 4Yac:o-
Toli, B 3aBucuUMOeln OT nepexoga B pyroe craL, OHapHO «cocTosiHue. [pyras ctatbs Cwm e-
Kana no atomy sonpocy ZS. f. Phys., 32, 241, 1925. Npum. nepes.

Kpa-
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AHWIA. TMpexxge BCero okasasiocb HEBO3MOXHbIM, MCXO0A4s W3 paccenBatoLen
CNOCOGHOCTM OCBELLEHHbIX aTOMOB, TpPebyemolil Teopuei pucnepcuun, ycrta-
HOBUTb acCUMMTOTMUYECKOE COOTBETCTBME MeXay peakuueil atoma Ha nepe-
MEHHOe MoJle CO BCe yMeHbluawuielica 4acToToOW W peakuumein artoma Ha
NOCTOAHHOE MoJie, BbIYMUC/IEHHOW Ha OCHOBAHMM MpPaBW/ KBaHTOBaHUSA W3
TEOPUWN MNEPUOANYECKUX CUCTEM. IDTU TPYAHOCTU ewe 60/blie MNOAYEPKU-
BalT Te COMHEHWSA KacaTeslbHO TEOPUN, KOTOPbIE BbI3bIBAOTCA, KaK Mbl yXKe
yrnoMuHanu, npobnemoii BOAOPOAHOr0 atoMa B MepeceKarlMXca 31eKTpu-
YEeCKOM W MarHMTHOM nossAx. Kpome Toro, HeyAOB/eTBOPUTE/IbHOW CTOPO-
HOW Teopunm nepmnoanNYHecKnMx CUCTemM HYXXHO CHMTaTb TO, UYTO OHa ABJIAETCA,
noenagnmomy, 6ecnonie3Hoii B peweHUn NpobsieMbl 0 KOSTMYECTBEHHOM onpe-
JeneHUn BeposATHOCTEA Mepexoda, €CNU MPUMEHATb MexXaHu4Yyeckue Mpes-
CTaB/€HNSA 0 CTauMOHapPHbIX COCTOAHMAX. DTOT HeJOCTaTOK cTan eue 3a-
MeTHee Mocsie TOro, Kak B HEKOTOpbIX C/y4dasx yAanocb MOAYYUTb KOIU-
YeCTBEHHYH (DOPMYIMPOBKY BaXKHENLLMNX MOMOXKEHU NMPUHLMNA COOTBETCTBUA
OTHOCUTENIbHO 3TUX BeEpPOATHOCTel Mepexoga, BOCMO/Ib30BABLUMCL aHa/IN30M
ONTUYECKNX CBOMCTB .3/IEKTPOAUHAMMNYECKUX Mogeneil). DTn pesynbTaTthbl
HaxoAsaTca B MpPeKpacHOM COOTBETCTBUM C U3MEPEHUSIMU CpaBHUTENIbHOM
WHTEHCUBHOCTU CMeKTpasibHbIX SINHUA, NPOU3BELEHHLIMU B YTpeEXTe, HO UX
MO>XHO /Wb OYEHb WCKYCCTBEHHbLIM MyTeM BKJ/IUYUTb B CXEMbl, Onpeaens-
emMble MpaBu/iamm KBaHTOBaHUAD).

I_IOI'IbITKa mocTpowunTeb payuwmnmoHAa”nbvHYH KBaHTOBY

MeXxXxaHWMKYy.

HepaBHo Men3eHGepr 3, kKoTopbiii ob6paTun ocob6oe BHMMaHUE Ha
3TV TPYAHOCTW, cAenasi 04YeHb 3HAYUTEsIbHbIA, MNOBUAUMOMY, Llar Brepep
Ha NyTW K HOBOW (hOpMY/IMPOBKE Mpo6sieMm KBAHTOBOW Teopuu. MOXKHO Ha-
0eATbCA, 4TO 3Ta (GopMynMpoBKa MOMOXKET MpeofoneTb 3aTpyAHEHUs, CBS-
3aHHble C NPUMEHEHMEM MeXaHU4YeCcKMX npegctaBneHnin. B teopuin Meii3e W
6epra penaetcsa nonbiTKa Bblpa3nTb MeXaHUYeCcKMe MNOHATUA U BCe WX
NnPUMeHeHUsA Takum o6pa3om, 4YToObl OHM COOTBETCTBOBANU MPUPOLE Teopuun
KBAaHTOB W, KpPOMe TOro, 4To6bl B KaXAoih CTagum BbIYUC/IEHUSA BXOAMIN
TONIbKO BE/IMUYMHbLI, [AOCTYMHble HEeNocpeacTBeEHHOMY HabnwgeHuw. B npo-

» H. C. Burger und H. B. Dorgelo, ZS. f. Phys. 23, 258, 1924; L. C. Orn-!
stein und H. C. Burger, ZS. f.Phys. 24, 41; 28, 135; 29, 241, 1924; W. Heisenberg,
ZS. f. Phys. 31, 617, 1925; S. Goudsmit und R. de P. Kronig, Naturwissensehaften,
13, 90, 1925; H. Ho.nl, ZS, f. Phys. 31, 340, 1925; R. de P. Kronig, ZS. f. Phys. 31,
885; 33, 261, 1925, A. Soramerfeld und H Honl, Ber. Bert. Akad. 141, 1925;
Il. N. Russell* Nature 118, 835, 1925.

*) Mo3gHelwas nutepatypa no 3tomy Bonpocy: L. S. Ornstcin, H- C. Burgerj
und W. C. van Geel ZS. f. Phys. 31, 340; 32, 681,1925; H. B. Dorgelo, ZS. f. Phys.]
31, 827, 1925; W. C. van .Geel, ZS. f. Phys. 33, 836, 1925. INpum. nepee.

39 W. Heisenberg, ZS. f. Phys. 33, 879, 1925.
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TUBOMOJ/IOXKHOCTb 06bIKHOBEHHO MexXaHVWKe HOBas MexaHWKa He UMeeT gena
C onMcaHMeM ABMXXEHUS aTOMHbIX YacTul, B NPOCTPAHCTBE WU BpeMeHuUl).
OHa onepupyeT COBOKYMHOCTAMW KO/IMYECTB, KOTOpble 3ameljatT cocTa-
BNAKLUINE TAPMOHWYECKOTO KO0/1€6aTeNIbHOr0 [ABUMXXEHUS U CUMBOMU3UPYIOT
BEPOATHOCTU MEPEXOAO0B MEXAY CTaluMOHAPHbLIMW COCTOSAHUSAMMW, B corsiacum
C NPpUHUMNNOM COOTBETCTBUA. TN Ko/sin4decTBa yOoOBNETBOPAKT W3BECTHbLIM
COOTHOLUEHMAM, KOTOpble 3amMeljatoT C060H MexaHWYecKue ypaBHEHUS ABU-
XXeHnA " npaBuia KBaHTOBaHWUA.

Takoro poga meTo4 APUMBOAUT K CaMOLOB/EOLEN Teopuu, MMelLLen
[OCTaTOUYHYI aHasornK C KlacCM4YeCcKoOW MexaHWKOW. 3ro BUAHO W3 TOro,
4YTO, Kak nokasaim bopH m NoppaH, B KBAHTOBOW MexaHuke Mel3eH -
6Gepra unMeeT MeCTO TeopemMa COXpPaHeHWUs, aHanorMyHas 3aKoHy coxpa-
HEHUSI 3HEePrunm B Kjlaccuueckoik MexaHuke. Teopusi MNoCcTpoeHa TaKuUM
o6pa3omM, 4YTO HaAxXoAMTCA B aBTOMaTMUYecKoOM corjacum ¢ nocTysnatamu
KBaHTOBO/ Teopuu. B 4acTHOCTW, YC/I0BME 4acTOT BbIMOJIHEHO 6Gnarogaps
TOMY, UYTO 3HAYEHUS 3HEpPrun M 4acToTbl BbIBeAEHbl M3 KBAHTOBbIX Mexa-
HUYECKUX YypPaBHEHWUW ABMXKeHUSA. XOTS OCHOBHble YPABHEHUSs, 3aMeHsoLLne
npasuiia KBaHTOBaHWUSA, BK/AKYaT B cebe NMocTossHHYyw lMnaHKa, oaHako,
KBaHTOBble 4yuC/la He BXOAAT B HUX siBHbIM o6pa3om. Kraccugpukauyms cta-
LMOHAPHbIX COCTOSAHWI OCHOBaHa WMCKNUYUTENIbHO HA PaccCMOTPEHUU Bepo-
ATHOCTEV nepexofa, KoTopble 00ycnoB/AMBaKT MocsiefoBaTenibHoe o6paso-
BaHWEe COBOKYMHOCTU 3TUX COCTOSIHWIMA OAHOrO0 3a Apyrum. KopoTKo rosops,
BeCb annapaT KBaHTOBOW MeXaHWKM MOXHO paccMaTpuBaTb KaK TOUYHYIHO
hopMYNNPOBKY TEHAEHU NI, 3aKNOYEHHbIX B MPUHLKMNE COOTBETCTBUSA. HYXHO
[06aBUTb, 4YTO Teopus YAOBMeTBOPSeT TpebOBaHUSAM TeopuUM aucnepcumn
Kpamepe a.

B Buay 60nblWIKMX 3aApyAHEHUA MaTeMaTU4eckKoro xapakTepa noka
ewe He ypanocb NPMMeEHUTb Teoputo FelMi3eHGepra K BOMNpPoOCYy O CTpoO-
eHuii aTomMoB. Ho pake M3 Hallero KpPaTKoro M3NI0XKeHUst MOXHO 3aK/to-
YNTb, YTO B HOBOMA TEOPUM COXPaHSAKT CBOe 3HAYEHUE Te pe3ynbTaTbl, KO-
Topble OblIN paHblle BbiBeAeHbl Ha OCHOBAHUW MeXaHWYecKUx npeacTaBs-
NeHnii npyM nomMouwM MpUHLMNA COOTBETCTBUSA, Kak, Hanpumep, BbipakeHue
ANst nocTosHHOW Pupbeprad. Kpome Toro, 4ypesBbldaiHO WHTEPECHO

j TelizeHbepr wckaw4yaeT W3 paccCMOTPeHUs TaKue, Hamnpumep, HeHabso-
[aemble BeNMYMHbI, KakK CKOpPOCTb 3/IeKTpoHa Ha opbuTe, opma opbutel n T. M.
MpuMm. nepes.

- 2MNpumeyvyaHne aBTopa K KoppekType. [AO-p Illaynu nwobesHo co-
06NN MHe, 4TO emy yAanocb KOIMYECTBEHHO BbIBECTM M3 HOBOW Teopuu dopmyny B anb-
Mepa A1 BOLOPOLHOIO CMeKTpa, a TakXKe BbIYUC/IUTb BAUSIHWE 3NEKTPUYECKOr0 U MarHuT-
HOro nosiis Ha CrnekTp. JTOT pe3ynbTar wumeeT 60/7bLUOe 3HA4YeHMe, TaK KakK aHain3
Maynwn nokasan, 4TO HOBas Teopus Mpu O0O6BACHEHWN CMNEeKTPasibHbIX [AHHbIX CBO-
6oAHa OT MpeXKHero 3aTpyAgHeHWs, KOTOpOe COCTOSA/I0 B HE06XOAMMOCTWU WCK/IHYUTL CTa-
LMOHapHble COCTOSAHWSA, COOTBETCTBYOLLME O0COOEHHbIM pPeLUeHNSAM YpaBHEHU [BUMXKEHUS
3M1eKTPOHOB.
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*0TMETUTb, UTO AaXe B TeX MPOCTbIX C/iydasdAx, KoTopble 6bl/iM MokKa pac-
CMOTpPEHbI Ha OCHOBaHWW Teopunm [elizeHbepra, HoBasas Teopus npu-
BOAUT K KOJINYECTBEHHOMY MOACYETY BEPOSATHOCTEW Mepexoda U 3HAYeHWU
3HEpPruun crtaynmoHapHbIX COCTOSHWW, KOTOPbIA cUCTEMaTUUYeCcKM OT/mn4vaeTca
0T noAcyeTa, MPOU3BEAEHHOr0 MNPV MOMOLLU MpaBu/sl KBaHTOBaHUA CTapoi
Teopuun. Mo3ToMy MOXHO HafeATbcsA, 4YTo Teopusas [evi3eHbGepra oka-
XXeTcsa nones3Holi B 60pb6e CO C/IOKHLIMU 3aTPYAHEHUAMU, KOTOPblE BO3HMU-
KalT NpuU M3yYEeHUN TOHKUX [AeTaslel CrMeKTpPOB.

Bblwle Mbl ynoMuHanuM 0 Tex rnyb6okux 3aTpyagHEHUAX, KOTOopble CBS-
3aHbl C MNpeAcTaB/IEHUAMU 0 B3auMMOAENCTBMM MeXAYy aTtoMamum Kak n'ocpeg-
CTBOM W3/Iy4eHUsA, TaK U MPU CTOSIKHOBEHUSX.

OTn 3aTpygHeHusa TpebywT, NOBUAMMOMY, TakKoOro >Ke oTkasa 0T Mmexa-
HWYEeCKMX Mogesiel B MPOCTPAHCTBE W BPEMEHU, KaKoi xapaKTepeH Ansa
HOBOW KBaHTOBOW MexaHWKW. Ho cyuiecTBywas Tenepb (QOpMyMpoBKa
3TOM MexaHMKM He paccmaTpuBaeT elle MNoMNapHO CBSA3aHHbIX MPOLLECCOB
nepexoga, COBeplLlalLWMXCSA MPU TakoM B3aumopeicTBum. B HoBOW Teopuum
BCTpeyalTCca TO/IbKO Te KOJIMYecTBa, KOTOPble 3aBUCAT OT CyLleCcTBOBaHUA
-CTaUMOHapHbIX COCTOAHWUI N BepOSTHOCTEN Mepexofa Mexay HUMU, U Co-
BEPLUEHHO He paccmaTpuBaeTcss BPEMS, B TEYEHME KOTOPOro MNpouMcxoaaT
3TW nepexonbl.

OT0 orpaHuM4yeHue, KOTOpPOe XapaKTepHO [ANns TpaKTOBKM BoMpoca
0 CTPOEHWW aTOMOB Ha OCHOBAHUW KBAaHTOBOI Teopuu, Mo3BonsdAeT ob6Ha-
PY>XXWUTb TO/IbKO HEKOTOpPblE CTOPOHbLI aHasIoTUK MeXAy Teopueil KBaHTOB
MU KJlacCMYecKUMm TeopusaMu. TaKoro poga aHasormm OTHOCATCS, F/1aBHbIM
obpa3oM, K CBOWCTBAM aTOMOB MNpU W3My4YeHUU, U 3aecb Teopus Fe3eH-
6bepra MOXeT oKasaTb fAelicTBUTesbHYKW nomowb. OHa, Hanpuwmep, gaet
BO3MOXXHOCTb YCTAaHOBUTb [AJ/19 MPOLLECCOB pacCcessHUN cyu,ecTBOBaHNE 3/1eK-
TPOHOB, CBSI3aHHbIX B aTtome, MpPU MOMOLW MeToAa, aHa/IoOTMYHOro MeToAam
Knaccmyeckoh Teopunl), Kotopbie npmBenn ToMCOHa., KaK Mbl yXe yno-
MUHaNN, K BbIYUCNEHUIO 4YucNa 3/1eKTPOHOB B aToMe MO paccesHU pPeHT-
reHOBCKUX JNyYEeN.

3aro NMpUMeHeHVe, 3aKOHOB COXpPaHEHUs K B3aWMOLENCTBUID MeEXAY
atomamm 06Hapy>XMBaeT COBEPLUEHHO APYrve CTOPOHbI COOTBETCTBUA MEXAY
Teopuveil KBaHTOB U KJjlacCM4eckoli Teopuei. MNMocnegHme o4YeHb BadKHbl A5
obuLei (opMySIMPOBKM TEOPUM KBAHTOB, U 06CYXXAEHME UX HEN36EXHO
npu 6onee nofo6HOM wccrefoBaHUM B3aMMOLEACTBUA MeXAy aroMamu
M 6bICTPO ABWXYLLMMUCA 4acTuuamu. VIMEHHO B 3TOW 06/s1acTUM  KJjlaccu-
yeckMe Teopuu oKasasINCb CYLECTBEHHO Ba)KHbIMW A1 Hallero no3HaHus
CTPOEHNSA aToMOB.

Ana mMateMaTMyecKux KpyroB npeacTtaBUT MHTepec TO 06CTOATENbCTBO,
4YTO MaTeMaTu4yeckue MeToAbl, CO34aHHbIe BbiCLLEW anrebpoii, nrpawT cyuie-
CTBEHHYK posib B (hOPMY/SIMPOBKE HOBOW KBaHTOBOW MexaHUKU. Tak, Ha-

'Y Cp. H. A. Kramer s, Physica. Dec. 1925.
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npumMep, obuiee AoKasaTeNbCTBO TEOpPeM CcOXpaHeHWA B Teopunm [en3eH-
6epra, BbiBegeHHoe BopHomM M VMopgaHOM, OCHOBaHO Ha NPUMEHEHUN
Teopuu MaTpul, KoTopas BOCXOAMT ele Ko BpeMeHn Kowwu wu 6bina
0co6eHHO pa3BuTa IpMUTOM. MOXHO HafenTbecs, YTO Havanacb HoBas
anoxa B3aMMHOW CTUMYNAUMM MaTeMaTUKU W MexaHWku. Pusmkm 6yayr,
BEpPOATHO, MpeXAe BCEro coXkasneTb 0 TOM, 4TO B Mpo6nemax aToMUCTUKN
Mbl BCTpeyaemcs, MO3UAMMOMY, C OrpaHMyeHMem Hawwux obuimx crnocobos
npeactasneHns. Ho 3To coXaneHwe, Hafo AymaTb, YCTYynuT MecTo 6n1aro-
JapHOCTM 3a TO, 4TO MaTeMaTMKa fake B 3TOW ob6nacTm pJocTaBaseT Ham
opyavma Ans ganbHelwero nporpecca.



