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B nocne~HH8 ro~u yCHHHHCS HHTepec K HCCH8lOBaHHD BpamaT8HLHOro 

~BHX8HHS B aTOMHUX s~pax. 3TO CBS3aHo, npelr,lte ncero,,c ycnemHUM pa3-

BHTH8U axcnepHM8HTa.JILHHX Hccne~oBaHHR CTPYKTYPH aTOMHUX s~ep C nouom&I 

peaxnuR C ~eRTpOHaMH,a.JIL(j>a-qacTHUaMH, TS%8HWIH HOHaMH HT.~. PeaxnHH 

C ML(j>a-qacmnauu H, OCOO8HHO, C TSZ8HUMH HOHa.MH OO3BOHSDT usyqaTL 

s~epHue COCTOSHHS C BHCOKHMH cnHHaMH H, B qacTHOCTH, npocne:imBaTL 

Bpamaten&HHe nonocu ~o cnHHOB" ]"-' 20. UenuR psl HHTepecHux uccne~o

BaHHR He~aBHO OWI npoBe~eH CTHB8HCOY H lP•/I, 21, PH~e H ~p.13,41, 

BHHTepoM H ~p.15/ HT.~. B 3THX axcnepHM8HTax HaOHDla.JIHCL Bpama

T8HLHH8 COCTOSHHS B H8Q8THHX s~ax lO Cl'IHHa I~J7/2, npuqey BO MHO

rux cnyqasx BpamaTeH&HBe nonocu HaCTOHLKO CHBLHO HCK8.ll[8HH H8~Ha6a

THQ8CKHMH 3!M>eKTauH, QTO HX 3HepreTHXY H8BO3YOZHO oO~SCHHTL B pa.Mxax 

~eHoMeHonoruqecxux uo~eneR. B Tex cnyqasx, xorla ~s onucaHHs Bpa

matenLHHX nonoc ucnon&3yeTcR MHoronapaueTpHqecKaJI 1p0puyna Eopa/61, 

noJyqeHHaR npu CHCTeYaTHQ8CXOM yqere B3aHMo~eRcTBHR RopHORHCa no 

TeopHH aosuymeHHR, 3HaqeHHS HHepnxrur&Horo napauerpa A ( A=- tJ.,)) 
H3Bnexaeuue us 3xcnepuueHTa.JILHHX cnexrpoB, uuor~a B 2-3 pa3a YeH»me 

aHrurorxquoro napauerpa B coce~HHX qeTHo-qeTHHX s~pax (Hanpuuep, BO 

BpamareHLHOR nonoce Ha OCHOBHOY,COCTOSHHH B 16112,'d /71). Taxoe 

CHJLHOe H3Y8H8HH8 uoueura HH8PUHH or lOOaBH8HHR OlHOR qacTHUH K 

Q8THO-Q8THOMy OCTOBY ~H3HQ8CRH TPY~HO nOHSTL B pruixax TeopHH BO3lfY

meHHR, T.x. uoueaT uaepnun HOCHT xonnexTHBHUR xapaxTep u B xnaccuqec

xou HOHHllaHHH OTpaxaeT pacnpe~eneHHe uaccu H nnOTHOCTH B Rlpe. B CBS-. 

3H C 3THll BO3HHKa8T H8OOXO~HHOCTL B CO3laHHH H8a,JJ;HaOaTHqecxux 

KO~eneR,TOQHO YQHTUBaDmHX CBS3L HeQeTHOro HYMOHa C OCTOBOM H ~pyrHUH 

BHlaMH lBHXeauR. 

Hacronmas lHCcepranus nocnsmeua He~na6atuqec~ouy onHcaHHD 

Bpamaren&HOro ~BHX8HHS B H8Q8THHX aTOHHHX s~pax. IlpOB8l8H cuc,eua

THQ8CKHR aUMH3 3KCnepHY8HTa.JILHHX apamaTeHLHHX nonoc B H8Q8THHX 

aipax peixo3euenLuoR oonacrx; 3 



B nepBOll rnaae ,JtUccepTanmt ,1taeTCH 0030p OCHOBHHX q>eHOU8HOJIOrH-. . 

qeCKHX MO,JteJieA, onHCHBaJllllHX BpantaT8JILH08 ,JtBHX8HJl8 B H81J8THHX aTOWIHX 

a,1tpax. 
BTopaa rnaBa ,1tHccepTanuu nocBa111eua onucauun ue~uaOaTuqecxon 

Bpa111aTeJILHOR MO,Jt8JIH"B ueqeTHliX aTOMHDX a~pax. 

B §I npocTaa Bpa111aTeJILHM M0~8JIL Eopa/81 oOo0111eua ua cnyqaR 

CHJILHOro B3aHMo~eRcTBHR BHyrpeuuero U Bpa~aT8JILHOro ~BHX8HH.I (B3aHMO

,Jt8RCTBH8 RopHOJIUCa) B aKCHMLHO-CJDOl8TpHIIHHX a~pax. 

ra.uHJILTOHHaH CHCT8MH HM88T Bu/
8
/: 

/-I==- 1-1,hfr + H:0-t -I- HC-t),,,. J 
(I) 

r.1te H,~fv. onucuBaeT BHyrpeuuee .JtBHxeuue uyxnouoB (nearpooexaoe 

B38.HMO,Jt8RCTBH8, reuepHpOBaHHOe Bpa111euueM, BMDqaeTCR BO BHyrpeuuee 

.JtBHzeuue); · H ;"+ - Bpa111eHue ue11eTuoro a~a xax nenoro. 

Ho 1 ( .l . '-
rct = ij' I - L 3 ) 

(2) 

H HCAJr - B3aHMO,JteRcTBue Ropuonuca: 

('.3) 
H~.,. =- -1~ (I+-j- +I-)r) 

B (2) u (3) I , I-t: - nonault uoueHT a.1tpa u ero npoexnuu, a Jt 
- npoexnuu BHyTp8HHero MOM8HTa, CBH3aHHOro C ,JtBHX8HH8K OT,Jt8JILHHX 

qacrun. 1 - 3~8KTHBHHR llOM8HT HHepnHH a~a, paccKaT~HBaeTCR 

KaK napa.ueTp, B8JIHIJHHa XOTOporo ,JtOHXHa OHTL 6JIH3XOR K KOK8HT8Jl HHep-

UHH B coce,JtHHX IJ8THO-IJ8THHX a~pax. 

B3aHKO,Jt8ICTBHe RopHOJIHCa npHBO.JtHT X cKelllHBaHHD BpaJl!aTeJILlWX 

nonoc, 0Taoca111Hxca x cocTORHHBK cucTeKH c pa3JIHIJHHKH 3uaqeuuou K , 
Il03TOKY nOJIHM HOpKHpOBaHHM BOHHOBM qiyuxnua H11!8TCR B BH.1te

19
,IO/: 

4 

t 
t, 

i 
I~ , 

'.j· .. . I 

! 

Lj. 

,.I 

.:,., "--.::--"-

I !IM> ::::._L CK /IMK> J (4) 

K~-I 
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r.1te CK - a.unnHTY.JtH xopuonuco~a cMemuaaaua cooraomeHun c pa3JIHIJHHMH 

K , /IM1<>- cIDOLerpu3oaaHHM BOJIHOBaSI qiyuxnua a,1tuaoaru11ecxoro 

npu0JIHJ:8HHSI. 

HcnoJib3YSI BOJIHOBH8 q>YHKUHH (4), ,JtHarOHMH3yea· raMHJibTOHHaH (I) 

H nonyqaeu . 'YPaBH8HHSI ,JtJISI noJIHOR 3H8pruu CHCT8MH H aMMHTY.Jt CMe- · 

lllUBaHHSI C~ • IIOJIHYD 3HeprHD CHCT8MH Tenepb H8B03MOJB:HO pa3,Jt8JIHTb 

Ha BHYTP8HHDD H Bpa111aTeJILHyn. CocTOSIHHSI xapaxrepH3YDTCSI 3H8pruen, 

nonuw MoMeHTOM I , ero npoexnueR ua JiaOopaTopHyD ocb xoop,1tuuar M 
U IJ8THOCTbD J . 

CflllecrBeHHYD ponb B uea,1tuaOaTuqecxoM onucauuu Bpa111euua urpaer 

BHyTpeuuee ,JtBHX8HH8, T.K. MaTpHIJHHe 3JI8M8HTH ~jt>, BXO.JtSIIIIH8 BO 

B3aUMO,Jt8RCTBH8 Kopuonuca, ycpe,JtHSIDTCSI no COCTOSIHHSIM BHYTP8HHero 

,JtBHJ:8HHSI. §2 noCBSilll8H OllHCaHHD BHYTp8HHero ,JtBHX8HHSI. 

Buyrpeuuee .JtBHXeHue paccuaTpuaaerca B caepxrexy11eR uo,1teJIH a,1tpa, 

KOTOpaa YIJHTHBaeT OCTaTOIJHH8 B3amlO,JteRCTBHSI H.,JtaeT MHKpocxonu11ecKOe 

onucaHH8 CTPYKTYPH SI,Jtpa. B raMHJibTOHHaHe BHYTP8HHero ,JtBH%8HHSI BKHD

IJ8HH B OCHOBHOM Te OCTaTOIJHH8 B3aHJ,fO,JteRcTBHSI, KOTOpHe CHJibHO BHHSIDT 

Ha 0,JtHOIJaCTHIJHHe cnexTpH H ,JtaDT xorepeHTHHR BKJI~ B nepeaopMHpOBKY 

MaTpHIJHHX 3H8M8HTOB B3aHMO,Jt8RCTBHSI Ropuonuca. B CBSI3H C 3THM BO 

BHyTp8HH8K ,JtBHJ:8HHH YIJUTHBaDTCH napHH8 xoppeJISIUHH, KOTOpae npHBO,JtSIT 

K O,JtHOKBa3HIJaCTHqHHK B030yz,ll8HHSIMi111 U8HTpoOe%HH8 H CllHH-CilHHOBH8 

ocraTOIJHHe B3aUJlO,Jt8RCTBHR, KOTOpHe B H8118THHX SI,Jtpax npHBO,JtSIT K no

JIBJI8HHD TpexxBa3uqacruqHHx npweceR K O,JtHOKBa3HqacTUIJHHK COCTOJIHHSIU 

u nonapu3anuoauw a~exrm/10,I2/. 
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B pa.YitaX MeTO)ta T8l1Ma- .llaHKOBa, 683 npouezyTOqHott CTa.itHH Hccne

.JtOBaHHSI'. 1tonneKTHBHllX 1+ COCTOSIHHtt, reHepHpOBaHHllX U8HTp06eimmm 

H cnm1-cnHHOBllMH B3amlO,JtettCTBHIDIH B qeTHo-qeTHHX SI)tpax, Hatt)teH!l 

unnHTY.Jtll Tpex1taas2qacTH~x npuuecett H nonyqeHo .1tHcnepcHOHHoe 

ypaBH8HH8 ,JtnSI 3HepreTHqec1toro C.ltBHra 0,JtHOltBasHqacTHqH!lX YPOBHett • 

B §J nonyqeHH!le BOnHOB!le ~YHKUHH BHYTP8HHero rauHnLTOHHaHa 

HcnonL3yI)TCSI ,JtnSI )tHaroHMH3aUHH B3aHMO,JteffCTBHSI RopHonHca H Hccne

.ltYDTCSI nonSipH3aUHOBHll8 sqxpexrn, o6ycnosneHHH8 U8HTpo6eXHW,IH H cnHH

cnHHOBllMH OCTaToqHllMH B3aHMO)tettCTBHSIMH. B XBa3HMaccHqecxou npH-

6nHX8HHH nonSipH3aUHOHHHe aqxpeKTH 

ro MOM8HTa HHepUHH B l-f ~r : 
C-

J_ -? .J_ -:::.. _&_ 
tiff flf 41- .aJ c-

r,Jte nonSipH3aUHOHHHR ~uop Ri 

C'" 

R. ::: 
J 

al v/c. 
1- JJ +-jc. 

CB8.Jt8Hll K nepeHOp101pOBK8 sqxpeKTHBHO-

( R[ ~ 1); 
npHHHMaeT npocTOR BH,Jt:/IO/ 

[ 1+ 7f ]. 
d 

(5) 

3.1teCL X-- CHnOBOI napaMeTp cnHH-cnHHOBOro B3aHMO,JtelCTBHSI, 1~ 
HMeeT cwcn BMa,Jta B MOMeHT HHepUHH OT U8HTpo6exuoro B3aHMO,JteRCTB~SI 

HeqeTHOR qacTHU!l C OCTOBOM. 

.llnSI apantaTenLHHX nonoc Ha cocTOSIHHSI H3 c¢epuqecKHx no.1to6onoqex 

C 6onLIIIHll j nonSipH3aUHOHHB8 ?qxp8KTH B OCHOBHOM o6ycnoaneHH U8HTpo-

6eXHHMH OCTaToqH!lMH B3aHMO,ll;8RCTBHSIMH~ 

TpeTLSI rnasa )tHccepTaUHH OOCBSimeHa aHMH3Y axcnepHMeHTMLHHX 

Bpa~aTenbHHX nonoc Ha OCHOBe pa3BHTOB TeOpHH~ 3qxpeltT!l B3aJIMO.l(81CTBHSI 

RopHonuca HaH6onee CHnbHH BO Bpa~aTenLHllX nonocax. Ha COCTOSIHHSIX, 

HCXO.ll;SI~x xs c¢ep2qec1tHX no.1to6onoqe1t c6onLmHK i, T.e. 1tor,ll;a 

senHXH MaTpHqH!le aneMeHTll < K /j+ ( K 
1 > (Hanpoep, Ha cocTOSIHHax 

HS no,1to6onoqe1t (,, f3/1., , h., u/~ H T .,Jt.). 
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B o6nacTH pe,JtK03eMenLHllX SI,Jtep HaH6onee CHnLHHe aqxpeKTH B3aHM0-

.1teRCTBHSI RopHonHca 6Y.1tYT HMeTL MeCTO B Tex SI,Jtpruc, B KOTOpHX npoaanSIDT~ 

CSI ypOBHH c¢epHqecxol no.1to6onoq1tH lt5!J_, T.e. B SI,Jtpax c qHCHOM 

HelTpoHoa N = 897107. 

B §I o6~y~aeTCSI BH60p napaM8TpOB. 0,JtHoqacTHqHoe .JtBH%8HHe 

paccuaTpHBae~cSI B .1te¢opMHpOBaHHOM axcHMLHO-cmm:eTpHqHOM none, onH

CHBaeMOM noTeHuHanou CaxcoHa-By,JtcalIJ/. CHnoBoR napaueTp napHoro 

B3aHMO,JtelCTBHSI BllqHcnaeTCSI Ha OCHOBe axcnepIDleHTMbHHX ,JtaHHHX no 

qeTHO-HeqeTHOtt pa3HOCTH Mace SI.l{ep. HcnonLSYSI no 40 ypOBHeR cpe,JtHero 

nona a6nH3H noaepxHOCTH ~epuH, nonyqaeu cne,Jtym~e sHaqeHHSI xoHcTaHT 

napHoro asaHMo.1teRcTBHSI/I4/ 

G 
_ ;. 3 i-J..6 Q _ i-S+ 3.t J1,1 EW, 

N - A Me.v, , 2 - A 

0.1tHaxo .1tnSI nonyqeHHSI nyqmero cornacHa c sxcnepHMeHTMLH!lMH 

.1taHHHMH, cHnoaoR napaueTp nap!lllx asaHM0.1teAcTBHR G cnerxa aapLHpo

aancSI H B!l6Hpanca H3 cpaBH8HHSI paccqHTaHHllX apa~aTenLHHX 3HeprHR 

c·axcnepHMeHTMLHWH ,JtaHHWH. 3qxpe1tTHBH!ll MOMeHT HHepUHH 'll Taue 

BH6HpaeTCSI H3 cpaBH8HHSI pacqeTOB C axcnepHMeHTMLHWH ,JtaHHllMH. 

OxasanocL, qTo o6uqHo nonoxeHHe H nopSI.JtOK HHxaRDIHX ypoaHeR apa~aTenL

HoR nonocH cy~eCTB8HHO 3aBHCSIT OT BenHqHHH _i1 H ueHee qyBCTBHTeHLHH 

K H3MeHeH~D sqxpeKTHBHOrO UOMeHTa HHepuHH 'ti . Ilocne,JtHHR Ha,Jte%HO 

uozeT 6HTL BH6paH TOnLXO H3 3HeprHR Bpa~aTeHLHHX ypOBHeR C 6onbmHM 

COHHOM ( I ,..,, -11(.t) • 
B §2 uccne,JtyeTCSI qyBCTBHTeHLHOCTL pacqeTOB BpamaTenLHHX 3HeprHR 

lt BH6opy napaueTpOB H ,JtaH aHMH3 Bpa~aTeHLHHX nonoc. OxasanOCL, qTO 

HeT He06XO,JtHMOCTH BMDqHTL B ,JtHarOHMH3aUHD MaTpHUH B3aHMO,JteRCTBHSI 

RopHOnHca 6onee qeu 7-8 COCTOSIHHI. 3HeprHH Bpa~aTeHLHHX nonoc a 
161 E-r H 163 Er Hccne.1toBaHH a npu6nuxeHHH, xoua npeHe6peraercSI 

nonapHSaUHOHHWH sqxpeKTaMH/IS,I5/_ 01ta3M0Cb, qTo 6es yqeTa nonapH-
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sanHH pesynLTaTH pacqeTOB HHOr,l(a UOXHO cornacoBaTL C 3KCnepm.!8HTaJIL

HIDIH ,l(aHHIDIH, ecnH yueHLmHTL B8RHQHHY ItOHCTaHTH cnapmiamut (}/{ 

npnuepHO Ha 30% (T.e. yueHLmHTL 3HepreTHQ8CKYD menL B 2-3 pasa),qTQ 

TPYJtHO ~H3HQ8CKH onpaB,l(aTL. 

B CB83H C 3TIDl OHRH npoBe,l(eHH pacqeTH BpamaTeRLHHX 3Heprun C 

yqeTOH nonnpH3aUHOHHHX 3~8ItTOB, oOycnOBR8HHUX U8HTpoOexHWH H cnHH

cnHHOBWH ocTaTOQHWH Bsa1n10.l(effcTBHnMH JtRH H30TonoB Gd , ~J , Er 
'-JC , I-ff /I? I. IlpH yqeTe B3aHMo.1teffcTBHn cew-aocLMH ypoBHeff sa-

BHCHUOCTL pesyRLTaTOB OT )te(flopuanHH ocnaOnaeTCH. qyBCTBHTe1ILHOCTL 

pacqeTOB Jt8MOHCTpHpyeTcn Ha npnuepe BpamareRLHOR nonocu Ha OCHOBHOY 

COCTOHHHH Sl,ltpa {6lct)d' • PacqeTH BpamareUHUX 3Heprnn B '''1o;f 
(pHc.I), npOB8Jt8HHH8 npH 3HaQ8HHHX .ite~opuanHH 8 =9,275 (cnyqal 

(a) H (B) H 0,302 (cnyqaff (c) H (d)), JtaDT npaKTHQ8CKH OJtHHaKOBH8 

p83Y1ILTaTH, XOTH crpyKTypa OJtHQqacrHqHIJX B01IHOBWX ~YHKUHI npH 3TOU 

saueTHO H8HH8TCSI. CuemnBaHHe COCTOSIHXB OKa3HBaeTCH oqeHL CHH.Hl:lll, 

HHOrJta HH O)tHa KOHilOH8HTa BOBHOBOI ~YHKnHH no B8RHtfflH8 He npesumaer 

50% HOpUH. Iloxa3aHo, qTo B1IHSIHH8 COHHOBOI nonapusanHH npaKTHqecKH 

cBo.i,;urca K nepeHopunpone L1 (oOuqao npn /Je:f: 0 menL npuuepHo Ha 

80-IOO K3B Oonme, qe11 npu ~ .. o) •. 

UeHTpodeZHaJI H COHHOBSJI nonsrpHsanHH CH1ILHO nepeHopuupyDT B3aHUo

.iteffCTBH8 HopnonHca, ocnadnsra ere.Ha 15-40%, so Bcex spamareHLHHX . 
nonocax, OCHOBaHHHX Ha COCTO~HHHX H3 no.itodonoqeK 6~~. 

Ilonyqeaaue us aHanHsa BpamaTeRLHHX nonoc aa yponHax nonom1Te1ILH0D 

qeTHOCTH sHaqeHHR AoJd H 1od,/ cpaBHHBamrca Ha pnc. 2 c cooTser

CTBYDJllJWH axcnepHU8HTMLHIDlH B81IHqHHaMH B qerao-qeTHUX 11.l(pax. Rax 

npaBH1IO, Llodd C1I8JtYEIT sa usueHeHHeH Ll evtM , no.11yqeHHWH H3 

aHaRH3a napHHX aHeprHR B COC8.ltHHX qeTH0-'18THUX S,Jtpax. Pa3JIHque HX 

HOZ8T dHTL odyc1IOBJl8HO, HanpHHep, a~eKTOH dJIOKHpOBltH. 
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161D.Y 
Teop, Teop, Teop, T(,Jpj 

/18/ (a) • (e) (c) 
3Kcn. --- 2J44 

..11.!§_ ---
2J68 2J59 

JJ/2~ 
2162 ..liia_ 2158 216J 216) Jl/2 ___ 

1770 1765 17Jl 1752 
169J ---

29/2---

27/2~ . ...ll31.._ _!lli__ ~ l58J 

1222 
126J 1261 12)6 ~ 

25/2--- ---
1119 1109 1100 2J/2--- --- --- __!Q2L_ _!Q.2§__ 

826 --ill_ 844 829 _!UL_ 21/2 ___ ---
719 ...1!!__ 706 700 -1QL_ 1912--- ---

17/2--1Q!_ 
515 515 506 511 --- --- ---

15/2~ 
40) 400 J96 ~ 

lJ/2-121__ 221_ 267 264 266 

11/2~ _!J!L_ ..lli__ 179 180 

9/2----1llC...._ ----2L_ ~ 98 99 

7/!__il_ _Q_ 42 -.2-- _4_2_ 

5/2__..lL_ _IL_ _J)__ 0 __Q__ 

Puc.I. ./61 
BpaJllaTe1ILHM no.11eca Ha OCHOBHOL! COCTOSIHHII s f)(/-. Pact1eTU 

npoae.iteHu c napa11eTpaun: 

a) 8 .o,275, ~ .. o, ,t/P..'tf .. n.a 1tsB, A .. o.43 Mas, 

d) 8 •0.275, ~ =0.3 .l.laB, l/£f/ =lI.6 K3S, ~ =0.50 M3s; 

c) S° =0.302, :t. =0, '/P.'{j ., 12 KaB, ll =0.50 Mas, 

.it) 3 .. 0.302, 0e, =0.3 1"3B·, -I/~ .. 12 xas, LI =0,58 Maa • 
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3qxpeKTHBHHe M0UeHTH HHepnHH B HeqeTHHX s.11:pax 0Ka3UBaDTCS 0nus

KHUH K 3KCnepIDleHTaJIDHW U0MeHT8ll HHepnHH B coce.11:uux qeTHo-qeTHHX 

s.11:pax H cne.11:ynT Ten.11:eunuu usueaeHHR HX OT s.11:pa K s.11:py. 

ITonspH3aUHOHHHe aqxpeKTH oqeHD cy~eCTBeHHl,I ll T0HDK0 yqeT HX 

Il03B0HSeT xopomo onucaTD 3KCnepma:eHTaJIDHHe Bpa~aTeHDHHe cneKTpH 

BnnoTD .11:0 BHC0KHX aaaqeaun cnuual;,_,29/2. 

B §3 Hccne.11:yeTCB TQqHQCTD npH0HHEeHHff, HCil0HD30BaHHHX B pacqe

Tax. IloKasauo, qTo ecnH BSaHMo.11:effCTBYDT C0CT0RHHR, pas.11:eneHHHe 

3HepreTHlleCKHM·iHHTepBaJI0M ~ :2.,/! , TO KBa3HKnaccuqecKoe npH0nuzeHHe 

npH BuqucneHHH R; Bnonne onpaB.11:ano/17 I. 

Rccne.11:oBaHO BnHRHHe B3aHU0,l{effcTBHS KBa3HllaCTHU C napHWlH BH0pa

UHRMH (xonnexT.HBHHe C0CT0RHHR o+ B qeTH0-ll8THl,IX s.11:pax), IT01ta3aHO, 

QT0 3T0 B3aHUO.l{eRCTBHe npHBO.l{HT It C.l{BHr8ll 0.1!H01tBa3HllaCTHqa1,1x coc

T0RHHff, lt0Top1,1e, Kalt npaBHno, Ma.JIU no cpaBHeHHD C 3HeprHR ():!: qio

HOHa 1r91_ .AlfiIJIHTY.11:U B3aHM0.ll:8RCTBH8 ltBasuqacTHU co+ - ~0HOHaMH 

o01,1qxo He npeBumaDT I ♦ 2% H npaKTHll8CltH He B03~aDT 0.11:HOllaCTHqHl,18 

MaTpHqHl,18 aneueHTH B3aHM0.ll:8RCTBH8 Kopuonuca. 

AKanorHqHl,IM o0pa30M MOEHO llOKa3aTD, qTo BnHBHHe B3aHMO.ll:8RCTBH8 

ltBasnqacTHU C KBa.11:pynonDHHMH H OltTynonDHHMH xonneKTHBHIDD! C0CT0BHHS

MH,B a.11:pax pe.11:xoseuenHoff 00nac;11 TaKEe cnaoo B03MYJllaDT MaTpHqHue 

aneueHTH B3aHMO.ll:8RCTBH8 KopHOHHCa Mellt,ll;y OCH0BHHMH H HHEattllIHWI no 

3HeprHH COCT08HH8MH/20I. 

B §4 Hccne.11:oBaHO BHHRHHe Hea.11:ua0aTHqecKHX aqxpeitTOB B3aHMO,l{ett-

CTBHR KopHOHHCa Ha HHT8HCHBHOCTD E2-nepeX0.11:0B M8Jr,D;Y COCTORHHRMH, 

npHHa.11:nez~H 0.l{HOI Bpa~aTeHDHOff nonoce. OTKnOH8HHR OTHOmeHHR HHTBH

CHBHOCTel E2-nepeX0,1{0B BHYTPH Bpa~aTeHDHOI nonocH OT npaBHH Anara 

38ll8THH TOHDltO .!!HR COCTORHHI, y KOTOpHX rnaBHl,18 ltOMllqHeHTH BOHH0B0R 

~YHKUHH npHHa.itnezaT 0asHCHW cocT0RHHBM c K =I/2, 3/2 H 5/2. Jl.na 
fHH Bpa~aTeUHHX nonoc aa cocTORHHBX c 0onDmHU K (aanpHMep, B f H 

. II 



H'JHf Ha cocTOHHHe 9/2+[624] ) OTIUIOHeHHH OT npaann Ailara oxa.su

BaDTCH He60Jibmmm H HaXO;IJ;SITCSI B npe;n;enax 3KCnepHMeHTaJibHHX norpem

HOCTeR H3MepeHHR, XOTSI B 060HX H;»;pax Hea;n;Ha6aTnqecxHe H nOJISipH3a

UHOHHHe 3qxpeKTH 38.MeTHO npOSIBJIHDTCSI B 3HeprHHX BpamaTeJibHHX COCTOH

HHR H CTPYKType BOJIHOBHX,¢YHKUHR. 

B qeTaepToff rnaae HCCJie;n;yeTCSI BJIHSIHHe B3a:iruo;n;eRCTBHH uex;n;y 

BpameHHeM H cnapHBaHHeM Ha 3HeprHH apamaTeJibHHX COCTOSIHHR B HeqeTHHX 

H;»;pax. HsaeCTHO, QTO B qeTHo-qeTHHX R;»;pax B3a:iruo;n;eRCTBHe uex;n;y Bpa

meHHeM H cnapHBaHHeM npHBO;IJ;HT K 6HCTpouy H3MeHeHHD 3HepreTuqecxoR 

meJIH H MOMeHTa HH8PUHH C pOCTOM qacTOTH BpameHHR/211 • Ilo3TOMY npe;n;

CTaBJIReTCR Y;IJ;HBHTeJibHOR npHMeHHMOCTb CTaTHQeCKOro npu6JIH%eHHR npH 

OOHCaHHH apamaTeJibHHX COCTORHHR C BHCOKHM cnHHOM'B HeqeTHHX R;»;pax. 

O;n;HaKO B HeQeTHHX R;»;pax B3aHMO;»;eRCTBHe KopHOJIHCa, BBH;IJ;Y CHJlbHOro 

HapymeHHR saxoHa I (I+~ ;»;JIH nocne;n;oBaTeJibHOCTH · BpamaTeJibHHX ypoBHeR, 

OCJia6JISieT saBHCHMOCTb 3HepreTuqecxon menu H, CJie;»;OBaTeJibHO,,MoMe~Ta 

HHepUHH OT qacTOTH BpameHHSI1221 • .ltJIR BHRCHeHHR noBe;»;eHHR 3HepreTH

qecxoR meJIH B HeQeTHHX R;»;pax C pOCTOM COHHa npoBe;»;eHO QHCJl8HH08 

pemeHHe ;IJ;HHaMHQecxoro ypaBH8HHR ;IJ;JIR 3HepreTHQeCKOR l!l8JIH BO BpamaD

lllHXCR R;»;pax1231, npH 3TOM MOMeHT HHepUHH BHQHCJIReTCR B KP3HKHHr

MO;»;eJIH c yqeTOM napHHX aoppeJIRUHR124 , 251• T.K. BHqHCJIRewe Mo~eHTH 

HHepunu B qeTHo-qeTHux JJ;»;pax o6uqHo Ha I0-15% MeH»me, qeu axcnepHMeH

TaJibHHe/26/, TO ;IJ;JIH KOJIHQeCTBeHHOro 'cpaBHeHHSI pacQeTOB c 3KCnepmteH

TaJil,HUMH ,D;aHHIDIH K HHM ;n;o6aBJIJJeTCJJ B8JIHQHHa Jo , KOTOpaR CQltTa-

8TCR He 36BHCSJmeff OT 'lllCJIH, 

PesyJibTaTH pacqeTOB BpamaT8Jll,HHX 3HeprHR C yqeTOM B3aHMo;n;effCTBHR 

Mex;n;y BpameHHeM H cnapHBaHHeM noqTH COBna;»;aDT C pacqeTauH, BSnOJIHeH

HIDIH B CTaTHQ8CKOM npH6JIHX8HHH, H axcnepHMeHTaJibH!lUH ;»;aHHHMH lO 

BHCOKHX 3HaqeHHR cnHHa I~29/2. Hs cpaBHeHHR paccQHTaHHHX Bpallt6,TeJib-

12 

HHX 3HeprHR C 3KCnepHMeHTaJibHHYH ;n;aHHHMH nonyqeHH CJl8;IJ;YDlllH8 3HaqeHHR 

napaueTpOB inR 16~'foJ: Cw =0,115 Msa H 'Jo = 2,5 (MsB)-
1

• IloBe

;n;eHHe H8ffTpOHHOR H npOTOHHOR 3HepreTHQCCKOR l!l8JIH ;IJ;JIJJ 3Toro R;»;pa 

xaK ¢YHKUHff COHHa noKa3aHO Ha puc.3. HeRTpOHHaH 3HepreTHQ8CKaH l!l8Jlb 

(BHH3Y) cnerxa OCUHJIJIHpyeT ;n;oI~ 25/2, a nOTOM pe3KO CTpeMHTCR K 

HYJID. ~o cnHHOB I~ 25/2 menb HecymecTBeHHo OTIUIOHSieTcR oT 3HaQeHHR, 

nonyqeHHOro B cTaTuqecKOM npH6JIHX8HHH. AHaJIOrHQHblM o6pa30M Be;»;eT 

ce6R u napaueTp sqxfiexTHBHoro uoueHTa HHepuuu{k,t.ff) • 

Iloxa.saHo, QTO B3aHMo;n;eRCTBHe Kopuonuca B HCQ8THHX R;»;pax CTa-

6HJIH3HpyeT 3H8preTHQ8CKYD lll8Jlb H MOMeHT HHepuHH ;IJ;O 60JibfilHX 3HaQ8HHR 

cnnHa J~25/2 H npu6nuxeHHe cTaTuqecxoro cnapHBaHHR BnonHe onpaB

;n;aHo. 

OcHOBHHe pesyJibTaTH ;IJ;HCcepTaUHH ony6JIHKOBaHH B pa60TaX/
9 ,ro, 

14- 17 ,19, 22, 23/ H ;n;onoxeHH Ha XYlll-XXl exerolHHX coBemaHHRX no 

R;»;epHOR cnexTpOCKOnHH H Ha uex;n;yHapO;IJ;HOR KOH¢epeHUHH no CBOffCTBaM 

R;»;epHHX COCTOHHHR B MoHpeane(I969). 
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