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U3 TEKYHIER JIUTEPATYPBI. .

CTATUCTHYECKAS POPMYJIMPOBKA TIPUHLMIIA TIAYJ/IA
A PACUET MHOI'O3JEEKTPOHHbIX ATOMOB

ViccmenoBauns . KpynHeHmero BeHrepcxoro - (pusuka-reopernka I1. I'ombama
B 00JaCTH CTATHCTHUECKOH TeOPHH MHOT09JIEKTPOHHBIX CHCTEM IIMPOKO U3BECTHHI
o ero Momorpaduml. B mocnenmee mpems um onyénHKOBaHH HOBbIE Pe3Y b=

“TaThl, OTHOCAIIWECS K PACISTY MHOTOSIEKTPOHHHIX aTOMOE 2 3 4

Kax H3BECTHO, BHIIOJHEHHE INpHHNMNA [layau IpM BBHIYHCICHHH BOJHOBHIX
«DYHKIHA aTOMOB BAPHAIMOHHBIM METOAOM BO3MOXHO TOABKO, €CIH ¢-(yHKIHH
‘BCEX 3MEKTPOHOB OPTOTOHAAbHBI APYT X Apyry. (IIpy HEmOCPEeICTBEHHOM pe-
1nenny  ypapHerus llpeansrepa sAeKTPOHBL. 3apaHee PACIOAaraioTCs 1O PasiHd-
“HbIM YPOBHAM COIVIACHO ITPABHJIAM 3amoOjHeHHs.) Heo6X0IuMOCTb ¥ OBIETEODHTD
<0OMbIIOMY WYHCIY YCHOBHII OPTOT.OHAJLHOCTH CHJIBHO. .YCIOXHSeT IPA 3TOM
“pacyéThl AJA MHOTO3JEKTPOHHBIX aTOMOB. Memny TeM AJs: Lel0ro. paia. 3axay
JOCTaTOYHO. BEIYHCIHTh TONBKO. ~hYHKIHN BANEHTHBIX SIEKTPOHOB, a. -DyHK-
1[HA AMEKTPOHOB aTOMHOIO OCTAaTKa WJM Yy¥Ke.W3BEeCTHBI (HalpHMep; H3 PacuéToB
110 Metony XapTpu-$Poxa), MK He NPeACTABIAIT HHTEPECA. )

Emé B 1941 r. J1. TomGamr, yKa3an® Ha BO3MOMHQCTL 3aMEHHTh npﬂHunn
[laymi A BaleHTHBIX 3eKTPOHOB IO OTHOMGHAIC K. _DIEKTPOHaM ATOMHOTO
“OCTAaTKA HEKOTODHIM JNOTIONHHTENLHEM. IIQNEM OTTAIKMBaHHS, LeHCTBYIOMHAM Ha
BaJeHTHBIE 5JeKTPOHH M HE IO3BONAIONIHM UM OTMYCTHTHCH Ha Goiee riy Gokue
JHepreTHYeCKHe YPOBHH. ABTOD HMCXOJMJI H3 CTAaTHCTHUECKOH MOxemw aTowma.
DIeKTPOHBI ATOMHOTO OCTATKA PACCMATPUBAITCH KAK BHPOMACHHEI! SIEKTPOH-
“Hpll Ta3, pacupelen&HEBIE € IVIOTHOCTHIO p, TOrAa 3JAeKTPOHB, HAXOAAUIHeCH
8 06BbEMe dv, GYIyT 3aHHMATH BCe SHEPreTHuecKue COCTOSHHS BIIOTH JIO He-
“KOTOPOH MaKCHMAJbHOH sHepruu u, . JTOo sBIsieTcs ChelcTBUeM npuHnuna Ilay-

. BajeHTHbIG 5JEKTPOHKI OHHCBIBaIOTCH BOJHOBBHIME DYHEIHAME ;. MuBuMans-
HYIO aHeprmo i{-TO BaJEHTHOTO 9JIeKTPOHA 0603HauuM u;. TOria, 9TO6H TOMe-
CTHTh i-H BaTeHTHHH SJIEKTPOH B 00DBEM do, emy HeO06GXOAUMO cooﬁmn’m

‘ﬂOHOJIHHTe]IBHyIO SHEPTHIO R .
w=(4; [z, O)— 1 Old. BN

ODTO 2KBHMBAJEHTHO JeHCTBHIO Ha BaJIeHTHBII/I 3JIEKTPOH HOHOHHKT&JILHOFO
FHEKTACCHIECKOr 0 IIOTEeHIana oT TaJIKI/IBaHHSI'
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HpHHHKH Hame JiJIs1 BaAE€HTHBIX SJIeKTpOHOB, o OTHOIIIEHPIIO K HOJIHOCTBKJ
Z3aTTOJHEHHBIM 060J0YKaM ATOMHOTQ OCTaTKa, 6le£T YaTEH, eCiH anempocmm—
weckufl moTennyan V 3aMeHHTH MOI{H(I)PIIIHPOB&HHBIM HOTeHIIYIaJIOM
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Torza BOJIHOBAS (YHKIMS BAIEHTHOTO' SIEKTPOHA MOKET He YIOBIETBO-
PATh YCAOBHSIM OPTOLOHAALHOCTH K BOIHOBBIM (YHKUHAM 3]IeKTPOHOE aTOMHOIO
ocTatka. s OCHOBHBIX COCTOSHHiA YCJOBUS OPTOrOHAIBHOCTH OTHAAAlOT BOBCE,
a 175 BO30YXAEHHBIX COCTOAHME Y-DYHKIHMIO ClelyeT -OpTOrOHANM30RaTH TOAbKO-
¢ Gojiee- HHSKHMH COCTOSIHHSIMH BATEHTHBIX 3JE€KTPOHOB.

AHHJ]HTH'-I&CKOG BblpajKeHHe NAs NOTeHUpaza G; Ow0 jaHo IomBamem
B paGotax * % [Ipu sToM MpUHMMANOCH, YTO BCE 2MEKTPOMBI ATOMHOI'O OCTATKA
He3aBHCHMO OT HX /) PaBHOMEDHO BANOJHAT CH2PY PanAycoM p, B IPOCTPIH-

2
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CTBE MMIYJbCOB. B aToM caydae &, = —-. MuHuManbHAsL SHEpTHA - BalenT-
HOrO 3JeKTPOHa, COLJACHO ABTOPY:

T ey
L megeetlE) )

(061 ‘3HdueHHs lﬂ;'“ ; AOTCS € <TOYHOCTHIO KO IIOCTOSHHOH B dv NOTeHUHANb~
HOH 3HEpruw). u, i ‘MOMXHO Bblp&SHTb depes: INIOTHOCTH anempolmoro rasa
B 06BEME do. B pesynb'raTe aBTop nonyqaeT

i
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rje p— MOJHAL ILIOTHOCTH ‘SEEKTPOHOB- ATOMHOTO OCTATKA B TOUKE I} p; —
[NIOTHOCTH SJIeKTpQHOB ATOMHOTO OCTaTKa, 9HEPTHS KOTOPHIX MEeHbII2, UeM MHHH-
MaJIbHas 9HEPTHS - /;-3JIeKTPOHOB (T ‘€. MEHBILE, HeM sHepris 18, Zp, 3duT. -
9MeKTPOHOB. Aasd /; =0, 1,.2, .. "COOTBETCTBEHHO).

B mepnaBsHe# pa60Te2 IadTes (60Mee TOUHOS BBHIUHCHEHME TOTEHIHALA" GL.V
B sroft pafoTe 2aexTPOHBL C. Pa3MHYHBIMY [ paceMaTpuBalOTCH pasgenbuo. Chepa
PANKYCOM p, B WMIYILCHOM - TPOCTPARCTEE pas0ABIeTCA Ha KOAKCHATDHBIE Wi~
JIPIH,I[pPI‘!eCKKe Cexupn. B KaX/IOf cexmun PACHONAraldTest TOWKHA; COOTBeTCTBy-
0lye ‘3ReKTPOHAM C OTpEAeREHHLIM sfayeHHeM /. MaxCHMAlIbHAs BHeprAT Z,
BBIMHCIHETCA, TaKAM '06pasoM, OTAelbHo i Kumnoro sHadenns [.' 3uauenHe u;
OepETCA’ TO. Ke, UTO B npeasiayme pa6ote. B pesyabTare B OTOAHHATEND ~
HOTO NQTeHIHANA JIOJLYYaeTcsl HOBOS, Bmpamexme , :
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Tie Dl.——4r:rzpl (r) H pl —nnomocm aJreKTpOHOB aTOMHOTO OcTaTka ¢! = = ;.
Cne,uyer OTMETHTb, " 4TO BHIYHCIEHUS Gy, B a104 paﬁore He ABISIOTCS BIQAHE
CTPOT'HMH. ,

I/Illeﬂ BaME‘.HHTb yCJIOBHfI OpTOFOHaJIPISaH,HH AOIOJIHATEALHBIM HOTeHIlYIa.HO\L
OTTANKHBAHHUS BECHMA IIOAOTBOPHA H CYIMECTBEHHO OG6HeriaeT pacuérsl ¢ MHOMC -
SIEKTPOHHBIMI CHCTEMaMH.

* Tockoabry -dyHrius Baneﬂmoro ek TpOHa He OpTOrOHANMBYeTCs C PyHK—
[UAME 5JeKTPOHOB AaTOMHOTO OCTAaTKa, YHCIO Y3iI0B B 9TOH YHKIUH YMEHb- !
maercd. CHeLOBaTeNbHO, BHYTDH 4TOMHOTO OCTaTka MadTCi JHIIb CpglHee
pacnpejeeHse BePOSTHOCTH Js BaIGHTHBIX 9JCKTPOHOB. ITO SBISETCH OObId-
HBIM CIeACTBHEM CTATHCTHYECKOrO Mer0Aa pacuéra (OYeBHAHO, UTO (PYHKIHS.
BafEHTHOI'Q 3JeKTPOHA B -QOIACTH: aTOMHOTO OCTATKA PACCMATPHBARTCH CTATHCTH-
yecku). OXHAKO 272 oﬁnacm OTHOCHTSMBHO. OUeHE: ysx{a M He WEpAeT CyImecT-
BEHHOH DOMH. . . :

. Jlums B OfHOM cnyqae sra oﬁnacm oxasmsaerc;x CynleCTBeHHOI/I Tp#s
BBIUA CJICHHH 3HEePrHY. JleACTBUTENBHO, 3HePria 5JeKTPOHA B aroMe JadTed Bbi-
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rie. R (r) — pannanbias gacts $-HyHKOHH.
O6nacTh, MalIsx r HECYNIECTBENHA A ABYX TOCAENHHX HHTeI‘paJIOB, HO-
OueHb BaXKHa JAJs [EPBOIO MHTErDala (BBIPAXAIOIIEro KHHETHUECKYIO 3Heprxm)

Bnaronapﬂ YacThIM ~ OCIUWINAIHAM B obnacTH aTOMHOI'QO OCTaTka dar = HpHHH"
MaeT TaM HaCTOJIhKO 6OJH)U_[He 3HayeHud, tlTO aTa O5JIaCTI> naér narbombmuit

. d(rR
BKJaJ B / ( (d r) ‘ dr (0c06eHHo IS S-aJIf:KTpOHOB). Me){{ﬂy TeM, 3TOT

HHTErpaj SBISETCS eIMHCTBEHHBIM IOJOMXHTEUbHBIM TICHOM B BHIDAMEHHMH 1
sHepruH, 1aK kak V > 0. [loTenmuan Fowéama TAa8T NONONHHTENbHBIA ITONOMKH-

TeNbHHI WieH B BblpaXeHuH 14 E, a HMeHHO, f G,LMJ dt ¥ TeM CaMbIM yerpa-

HAET YKBBaHHHI/I HEIQCTATOK.
HOBTOMY HCHOJIb30BaANHe JAOHOAHUTEILHOTO TIOTeHI{HaNa TomGama HPHH—

UHIHATLHO HeO GXOJHMO IPH. TIPAMEHEHHH NPHGATAEHHBIX BOJHOBEIX q)yHKu;m,
C YMeHbIISHHBIM YHCIOM Y3I0B At BLIYMCICHHS SHEPTHH.

" B mocnepyionmx ABYX pa6orax > * asrop’ TIPUBOJHNT 1BA NpPHMeHeHHH [as-
BHTOH Teopnu. B nepBoil paboTe NPOBOAMICS BEITHCAEHHE dHEPTHH KDHCTAILIA-
geckofi pemérku gasg Cu u K Ipu sTom HCIIOMB3YETCA TaKHKe JOT OJHHTEe b HBIA
norexman Gy, (6),  xorophifi Ha€T cymlecTBeHHBIH BiJIaX B OOUIYI0 3HEPrHIO-
(BanenTHBIE aneKTpOHm MeTalia CYMTAITCS CBOGO)IHI)IMH T. €. {; He 3aBHCHT OT
KOODAMHAT). DHEPrHd Ha OIHY KPHCTaNIMIECKYIO suelKy, BHIUHCIEHHAS aBTOPOM,.
COBHAaflaeT ¢ 3KCHEPHMEHTANbHBIMK - HAHHBIMH.

BecbMa cylmecTBeHHOe HA HAIl B3TJ4] IIPHM2HEHHe MeTOla NOHOJHHTENb-
HOTO noTeHUManxa Jpaércd BO BTOpeid pabore. Tak kKak QYHKIWS BaNeHTHOI O
3JEKTPOHA He JOMXKHA YAOBIETBOPATH HH OJHOMY YCJAOBHIO OPTOTOHANBHOCTH,.
TO OHa AOMNKHA ObiTh 0e3y3NOBOH. ITO 4BAAETCS XOPOLIHM TEOPETHUECKHM
060CHOBAaHHEM NpHMeHeHHS (QYHKUMI . CIeTepPOBCKOrO THmab:
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ABTOp TPOM3BOAWT BBIIHCIEHHS HapaMeTpOB 1 s 61aropoJHBIX Ta30B-
C TOMONIBIO- BAPAAIHOHHOT O  METOAd, HCITOAb3YS NOMOMHHTEIbHBIH TOTeHIHAL
Gy; (6). Pesyastarsl, MOLYUEHHBIE JJIA 7, HAXOAATCA B XOPOLIEM. COTIACHH C ITa—

paMeTpamy, SMIPHIECKH TOA0OparHbMA CleTepoM.
JI. B.
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