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1 
! 
I 

B peaynhTaTe MHoroneTHn:x n:ccnenoBaHn:ii HaKorrneH o5umpHbiH MaTe

prran o rrapurranbHbiX rrepexonax (rrepexonax B orrpeneneHHOe cocTOHHn:e) 

rrprr (3 -pacrrane cnomHhiX Hnep. 3Tn: naHHhie lllrrpoKo n:crronbayJOTCH nng 

IIpOBepKn: pa,ann:'!HblX MOJleneif HJlep; T8K 1 B 'I8CTHOCTH 1 IIpaBn:nhHOCTb OITpe

)leneHRH BpeMeH )!(ll3Hll HBnHeTCH OJlHHM H3 T8KHX KpHTepn:eB JlnH MO)lenn:, 

0JlH8KO llHtPOPM8UHH1 rrony'IaeMaH IIpH H3y'IeHHH {3 -paCII8Jl8 HJlpa, OTHOCHT-

CH, B OCHOBHOM 1 K COCTOHHHHM 1 Ha KOTOpbie IIpOHCXOJlHT paCII8Jl, He MeHee 

B8)!(H0 rrony'IHTb HHtPOPM8UHIO 0 COCTOHHHHX C8MOI'O (3 -paJlH08KTHBHOI'O 

HJlpa. TaKyJO n:H¢opMaun:JO, B '!aCTHOCTH, MomHo rrony'IHTb rrpn: n:ay'IeHn:n: 

o5paTHoro rrpouecca - aaxBaTa 11 -MeaoHoB c Boa5ymneHn:eM orrpeneneHHO-

I'O ypOBHH, 3HepreTH'IeCKOe IIOnomeHn:e ypoBHH He HI'paeT, B OTnH'IHe OT 

(3 -pacrrana, orrpenenHJOIUeii ponn:, TaK KaK B rrpouecce aaxBaTa BhiJlengeT

cg 5onhlllag aHeprn:g, 

B HaCTOHIUee BpeMH n:aMepeHhi BepoHTHOCTn: rrapun:anhHhiX rrepexonoB 
x/ 

nrrlllb B HeMHorn:x HJlpax • TeM He MeHee yme rrony'!eHa n:HTepecHaH n:H-

''B ¢opMaun:g o5 n:ccnenoBaHHhiX ypoBHHX, B 'IaCTHOCTn:, B HJlpe e ynanocb 
/2/ 

ycTaHOBHTb XapaKTepHCTH'KH OCHOBHOI'O H rrepBOI'O B035ym)leHHOI'O COC-

TOHHHH, TaKy!O me HHtPOPM8UHIO MO)!(HO rrony'IHTb H IIpH H3y'IeHHH rrapun:-

x/ /1 I 
CM,, Harrpn:Mep, o5aop 



8DhHhlX rrepexoaoB rrpn 38XBaTe p. -Me30HOB 
9 Be /3/ 

• M oaen& o6ono'IeK 

rrpeacKa3biBaeT Tpn CBH3aHHbiX B035y)KaeHHhiX cocTOHHHH Hap a 
9 Li ( 1/2-, 

- - /4/ 5/2 ll 3/2 ), Toraa KaK OOHapy)KeHO ITOKa oaHO 

C apyroil: CTOpOHhi, rro senn'InHe sepoHTHOCTH rrapunan&uoro rrepexo

aa MO)KHO cyaHTb 0 TOM, H3 K8KOrO COCTOHHHH CBepXTOHKOll CTpyKTypbl 

Me3oaToMa rrporr3oruen 3aXBaT. Deno B TOM, 'ITO p.- -Me3oH, rrorraaaH Ha 

K. -op6nTy, o5pa3yeT Me3oaToM nnt5o B cocToHHllll co crrnuoM F + ~ 1 i +1/2, 

nnt5o B cocTOHHHH F- = 1 i -1;2 , rae 1 i - crrrrH Hapa. 3TH ypoBHrr 

3aCeneHbl cornaCHO CTaTHCTll'IeCKHM BeCaM. 0aHaKO H8Dll'Ille CBepXTOHKOrO 

B3anMoaeiiCTBllH MO)KeT uapymHTh TaKoe 3aceneune, n Toraa B pe3yn&TaTe 

KOHBepCHH 9DeKTpOHa rrpOH30iJ:aeT rrepexoa B COCTOHHHe C MeH&rueiJ: 9Heprn

eiJ:. KaKoe ll3 aByX COCTOHHHll 9HepreTrr'IeCKll pacrrono)KeHO Hll)Ke, 38BHCHT 

OT 3HaKa MarHHTHoro MOMenTa Hapa ( ecnu p. > 0 , To HH)!<e pa:crrono)Ke-

/5/ 
HO cocTOHHne F _ ) • TeopeTn'IecKrre oueHKrr rroKa3hiBa!OT, 'ITO y)Ke 

B HapaX 1 p OOODO'IKH MO)KeT HapyruaTbCH CTaTllCTH'leCKOe 3aceneune. Oa-

HaKO 'ITOObl rrepexoa Me)Kay COCTOHHHHMH F+ ll F HMen MecTo, ueot5-

XOaHMO, 'ITOObl pa3HOCTb 9Heprnn rrepeaaBanacb 9DeKTpOHy. TaK KaK ITpll 

KacKaauoM rrepexoae J1. -Me3oHa ua K -opt5nTy 9DeKTpOHHaH o5onotJKa 

CHDhHO pa3pyruae'I'CH1 TO KOHe'lHblll 9$cjleKT 3aBHCHT OT Toro, HaCKODbKO Ob!CT

po aTOM MO)KeT BOCCTaHOBHTb ee. A 9TO, B 'IaCTHOCTH, CBH38HO C TeM, HB

DHeTCH DH MHIIIeHb MeTaDDOM (rae HMeeTCH MHOro CBOOOaHbiX 9DeKTpOHOB) 

HDH HeT, 

B aauuoil: pat5oTe Mbi paccMoTpenn asa rrapunan&HhiX rrepexoaa -
11 

B(3;2-, 1;2 ) ... 
11

&(1!2-,3/2; E = 32o K9s) u 
14 N(1 +, O) ... 1t(2+, 1; E=7 ,o1 M9B). 

3TH rrepexoabi BblopaHbl ITO TOll ITpH'lHHe, 'ITO HMe!OTCH HeooxoaHMhie 9K

crrepnMeHTaDbHble aaHHhie. KpoMe Toro, ncrron&3osaune rrpocTeiirunx Moae-

neil: Hapa anH paC'leTa BepOHTHOCTH rrepexoaa ITpi1BeDO K paCXO)KaeHH!O C 

9Kcrrepi1MeHTOM. B aauuoiJ: pat5oTe Mbi orpaun'IHMCH paccMoTpeuneM Ton&Ko 

pa3perueHHbiX rrepexoaoB, TaK KaK TODbKO B 9TOM CDy'lae MO)KHO HaaeHThCH 

ITODY'lllTb Haae)I{Hble pe3yD&TaTbl, 

4 

~. 

1. 0 epexoa 
11

8(3;2-, l/2) -> 
11 Be (1;2~3;2) . flapo II Be 

1 

3yeTCH B pe3yD&TaTe /l -38XBaTa, HMeeT TODbKO aBa CBH 

HHH- OCHOBHOe rr nepBoe B035y)Kaeuuoe (1/2-, 3/2, E =: 
prrc.J), Oepexoa B OCHOBHOe COCTOHHHe OTHOCllTCH K rrepexc 

3arrpeTa. Do9TOMy pacCMOTprrM TODhKO COCTOHHIW E = 321 
11

8 
_ 

OCHOBHOro COCTOHHHH Hapa paBeH 3a • 8epxHee COCT 

TOHKOii cTpyKTypbi rrMeer cm1H, paBHhiiJ: F+ = 2 , a Hll)KHeE 

KaK raMI1DhTOHI1aH M!OOH-HyKDOHHOrO B3aHMOaeiJ:CTBI1 H 38BI1C 

BepOHTHOCTb 3aXBaTa T8K)Ke oyaeT 38BI1CeTh OT Toro, 113 K. 

rrpol13oruen rrepexoa. DeTan&Hhiii auan113 TaKoii 3aBI1CllMOCTH 

Ill 
B pat5oTe • Oo9TOMy Mbi He 5yaeM ocTaHaBnHBaT&CH Ha 

BeTCTBY!OIIIHX cpOpMyn, a BOCIIODh3yeMCH TeMH, KOTOpbie Y)KE 

0TMeTnM Ton&Ko, 'ITO B cny'Iae rrepexoaos 113 cocTOHH11H F 
HOCTh 3axsaTa t5yaeT HaMHoro MeH&rue, tJeM B cnytJae rrepel 

TaK KaK B I!epBOM cny'Iae HeiJ:TpllHO aOD)KUO yHeCTH MOMeHT 

BTOpOM j =1!2. 

YITaK, sepoHTHOCTh rrepexoaa H3 cocroHHHH F nMee· 

Wp=2(aZm' )3 0,92q2 (gW' ) 2 AF, 
ll v 

rae 

A =I ~p 2 (2)l+l_!_p. 2 (-3)+ 
1
1
0 

p. 2 (2) I 
+ 2 I 5 2 2 

ll 

A I _§_p.
2 
(-1)+-1 p. 2 (2) 1+1 _i_ p. 2 (2) I 

3 I 6 I 2 2 

5 



131 
! • M OJienb o6onotJeK 

napuuanbHoro rrepexo-

epxTOHKOH CTPYKTYPbi 

-Me30H, IlOilBJlBH Ha 

co CllllHOM F +"" J i +1!2, 

llH HJlpa, 3TH ypOBHll 

) HBnll'Ille CB8pXTOHKOrO 

IHUe C M8Hblli8H 3Hepru-

ln0)K8HO Hll)K8 1 3BBllCUT 

IOK83biBBJOT, 'ITO y)Ke 

I'I8CKoe saceneHne. OJI-

F UMen M8CTO, Heo6-

aKTpoHy. TaK KaK rrpu 

8KTpOHHB~ o60nO'IKB 

>T TOf'O, HBCKOnbKO 6biCT-

:Tu, CB~38HO C TeM, ~B

CB060JlHbiX 3n8KTpOHOB) 

~WbHbiX rrepeXOJlB -

'",OJ ... 1t(2+, 1; E=7,ot M3B). 

lTC~ He06XOJlllMbl8 3K-

!Hue rrpocTeiiwux MOJle-

ano K paCXO)KJl8HllJO c 

i paCCMOTpeHUeM TOnbKO 

'ny'Iae MO)KHO HBJl8~TbC~ 

1 

1, DepeXoJI
11 B(3;2-,1/2)-• 11Be (1;2~3;2) . .HJipO 

11 Bc , KOTopoe o6pa-

syeTc~ B pesynbTaTe ~ -3BXBBTa, HM88T TOnbKO JlBB CB~38HHhlX COCTO~-

HH~ - oCHOBHoe u nepBoe B036y)KJleHHoe ( 112-, 312, E = 320 K3B) (eM, 

puc,}), DepeXOJl B OCHOBHOe COCTO~Hll8 OTHOCHTCH K nepeXOJlBM nepBOf'O 

sanpeTa. Do3TOMY paccMoTpHM TonbKO cocTo~Hue E = 320 K3B. CnuH 

JIB -
OCHOBHOf'O COCTO~HllH HJlpa paBeH 3a , BepXHee COCTOHHll8 CBepx-

TOHKOH cTpyKTYPhl uMeeT cnuH, paBHhiii F+ = 2 , a HU)KHee F_ = 1 . TaK 

KBK f'BMHnbTOHHBH MIOOH-HyKnOHHOf'O B38llMOJl8HCTBHH 3BBllCHT OT CilllHB, 

BepOHTHOCTb 3BXBBTB T8K)K8 6yJieT 3BBHC8Tb OT TOf'O, ll3 KBKOf'O COCTOHHllH 

npousowen nepexoJI, DeTanhHhlH aHanus TaKoii saBucuMocTu 6hln npoBeJleH 

Ill 
B pa60Te , 0o3TOMY Mbl He 6yJleM OCTBHaBnUBBTbCH JIB BbiBOJl8 COOT-

B8TCTBYJOlllllX cpOpMyn, a BOCilOnb3Y8MC~ T8Mll, KOTOpbie y)Ke nony'I8Hbl TaM, 

0TMeTuM TonbKO, 'ITO B cny'Iae rrepexoJIOB us cocTOHHUH F+ = 2 BepOHT-

HOCTb saxBaTa 6yJieT HBMHoro MeHbwe, 'IeM B cnytJae rrepeXOJlOB us F_=1, 

TBK KBK B rrepBOM cny'Iae H8HTpllHO JlOn)KJIO yHeCTll MOM8HT j = 3/2 

BTOpOM i = 1;2 . 

il 

l1TaK, Bepo~THOCTb rrepexoJia us cocTOHHUH F Ill 
llM88T BllJl 

A l _!_~2 (-1)+-1 ~2(2) l+l 25 ~ 22(2) I, 
3 I 6 I 

5 

, a BO 

( 1 ) 

(2a) 

(26) 



rne HAepHbie MaTpll"'Hbie aneMeHTbl BXOAHT B /1 , nnH paC'IeTOB MaTpll"'

HhiX aneMeHTOB llCITOnb30BanllCb <jlyHKUllll B MOAenll npoMe;>KyTO'IHOH CBH3ll, 

TA ,!, E " /3/ 
nCITOnb30BanllCb BOnHOBhie 'I'YHKUllll OHpKllHOll C ITapaMeTpOM MOAenn 

( =- 1, 3 ll <jlyHKUnn, paCC'illTaHHhie c napaMeTpaMn, nony'leHHhiMll KoaHoM 

/4/ 
n KypaToM • B nocneAHeM cny'lae Bee pac'leThi, Heo6xonnMhie AnH 

IIOCTpOeHllH 9HepreTll'leCKOH MaTpllUbl 1:1 IIOCTpOeHllfl BOnHOBbiX <jlyHKUllll B 

IIpOMe;>KyTO'IHOll CBfl3ll MOJlenn o6ono'leK 6binll BhiiTOnHeHhl Ha 3BM C IT0-

/7/ RACK pa3pa6oTaHHOH MOIUbJO nporpaMMhi Pac'leT B ITOKa-

3an, 'ITO BepOfiTHOCTll nepeXOJlOB JlOBOnbHO 'lyBCTBHTenbHbl K napaMeTpaM 

MonenH, l13MeHeHne napaMeTpa Monenn ( B npenenax o6nacTH OIITllManb

Horo 3Ha'leHHfl, onpenenHeMOH O!IOpHbiMll JlaHHhiMll (crreKTp ypOBHeil:, Mar-

HHTHblll MOMeHT, {3 -pacrran ll T,Jl,) 1 ITpllBOJlHT K ll3MeHeHllf!M BepOfiTHOCTll 

Ha ~15%. TaKoB ;>Ke xapaKTep ll3MeHeHHfl n OTHorneHHfl BepofiTHOCTeil:. OT-

MeTnM, 'ITO TaKoe cornacHe xapaKTepHo nnH Bcex pacC'IHThiBaeMhiX Benn

'IHH B HApax c A = 11 • C y'leTOM cKa3aHHoro MO;>KHO C'IHTaTb, 'ITO pe3ynb

TaThi pac'leTOB OKa3anHCb 6nH3KHMH, IToaToMy nng orrpeneneHHOCTll 6yneM 

o6cy;>KJlaTb TOnbKO.nocnenHnil: cnyqail:. 

KaK y;>Ke roBop~:~nocb, Bepof!THOCTb 3aXBaTa H3 cocTOf!Hllfl F + nonaB

neHa. IToaToMy B aTOM cny'lae MoryT 6hiTb Ba;>KHhi nonpaBKH, o6ycnoBneH

Hhie BKnanoM BToporo 3arrpeTa, 3TH rronpaBKH BKnJO'IanHcb B pac'leT, B 

Bbipa;>KeHllll (2a) 1:1 (26) OHH BXOJlHT B cnaraeMbie BO BTOpbiX <jJHrypHbiX 

CK06KaX, 

PeaynbTaThi pacqeTOB npHBeneHhi Ha pHc. 1, 

3aXBaTy IIplf CTaTHCTH'IeCKOM 3aCeneHlllf ypOBHeii 

w 
CTaT. 

3 w =s- + j_ w 
8 + 

\V COOTBeTCTByeT 
CTaT, 

(3) 

ll !IO cymeCTBy OITpeAen5IeTCfl nepBbiM qneHOM, 0THOllieHHe \V ~ \V_ IIpllBe

JleHO Ha PllC, 2, nng CpaBHeHHfl Ha TOM )!(e pHCyHKe !IpHBOJlHTCfl KflHBaH 

6 

~II·'· 
1. 

l J 

~· 

:If 

! 

Jlnfl cnyqag, KOrJla B Bblpa;>KeHHH JlnH BepOfiTHOCTH Y'IHTbiBaeT 

MaTpH'IHblll aneMeHT, JlaJOIUHll OCHOBHOll BKnan. f1p1:1 9TOM OTH 

HOCTeil: BOo6me He 3aBHCHT OT MaTpH'IHhiX aneMeHTOB, 

KoHcTaHTa B3aHMOJleil:cTBllfl ( g A/ g v) {3 B pac'leTe 6pan 

1,20, a napaMeTp OCUHnnHTOpHOll <jlyHKUHH f o = 1,55 <jlepMH, 

TH 3aXBaTa Bbi"'HCneHbl KaK <jlyHKUHH Benll'IHHbl gp/gA • n 
3Ha'leHHfl OKa3anHCb cnenyJOIUHMH: 

w + = w + ( 0) + w + (2) = 60 -1 
CeK w_= w_ (O) +W_(Z) = 2 

rne 0 HnH 2 03Ha'laJOT BKnan pa3perneHHhiX nepexonoB 1:1 nepE 

ro 3arrpeTa COOTBeTCTBeHHO, f1p1:1 CTaTHCTH'IeCKOM 3aCeneHHH 

CBepXTOHKOll CTpyKTypbl 

w 
CTaT. 

1105 
-1 

CeK 

KaK 1:1 cnenoBano O;>KHJlaTb, pac'leT B rrpoMe;>KyTO'IHOii CE 

HaMHOrO MeHblliee 3H8'1eHHe BenH'IHHhl BepOfiTHOCTH 3aXBaTa, 'IE 

'IHCTOll ]-] CBH3H 
18/ 

!13 CpaBHeHHH C 9KCITepHMeHTOM cne. 

cny'lae CTaTHCTH'IeCKOro 3aceneHHH ypOBHell CBepXTOHKOll'CT~ 

aToMa cornac1:1e c paCC'IHTaHHhiM 3Ha'leHHeM xopornee, TaKHM 

paC'IeTa cnenyeT, 'ITO 3aXBaT HJleT 1:13 COCTOfiHHll, 3aCeneHHh!J 

'leCKll, B cnyqae 100% 3aceneHHOCTH TonbKO HH;>KHero ypoBHfl 

3aXBaTa OKa3biBaeTCfl HaMHOrO npeBOCXOJlHIUeil: ::iKCIIepllMeHTal 

HY 

w = 1000+100 
9CKIT. 

-1 
ceH: 

n; 
B pa6oTe nony'leHo, 'ITO BepofiTHOCTb KOHBepcnn paBHa 

7 



g pacqeToB MaTpnq

OMe*yToqaofi CBH3ll, 

napaMeTpOM MOJlBnH 

onyqeHHhiMH KosHOM 

eo6xonHMhie nnsr 

)nHOBhlX cpyHKUllll B 

~Hhi Ha 3BM c rro-

PacqeT IIOKa-

IbHhl K rrapaMeTpaM 

IX o6naCTH OIITHManb-

IBKTp ypOBHBll 1 Mai'-

!HBHHHM BBpOHTHOCTH 

151 aepoHTHOCTefi. OT-

:cqnThiBaeMhiX aenn-

cquTaTh, qTo peaynh

peneneHHOCTH 6yneM 

:ocToHHHH F + noaaa

·rrpaBKH, o6ycnoanea

nucb B pacqeT. B 

BTOpb!X cpurypHblX 

CTaT. COOTBBTCTByBT 

(3) 

BHHB W ~ \V _ IlpHBB-

IlpHBOLIHTCH KpHB85I 

'1 .. 
l t 
t 

'-' 

)lnH cnyqasr, KOI'Jl8 B Bblpa*BHHH )lnH BBpOHTHOCTH yqHThiBaeTCH TOnbKO 

MaTpHqHblll sneMBHT1 JlaiOlllHll OCHOBHOll BKna)l. flpH 9TOM OTHOlliBHHB BepOHT

HOCTBll B006llle He 3aBHCHT OT MaTpHqHhlX sneMeHTOB, 

KoHCTaHTa B3aHMOJleficTBH5I ( g A/ g;,) {3 B pacqeTe 6panacb paBHOfi 

1 ,20, a rrapaMeTp ocuHnnsrTopaoA cpyHKUHH r 0 = 1,55 cjlepMH. BeposrTHOC-

TH aaxBaTa BhiqncneHhi KaK cpyHKUHH BennquHhi g I g A • ITpn g I g A= 7 p p 

3HaqeHnsr oKaaannch cnenyiDll!HMH: 

-1 
CeK W_=W_(O)+W_(2) ==. 2843 

-1 
ceK 

I'JlB 0 HnH 2 03HaqaiOT BKna)l paapelliBHHhiX IIepeXOJlOB H IIepeXOJlOB BTOpO

I'O 3aiipeTa COOTBBTCTBBHHO. flpu CTaTHCTHqeCKOM 3aceneHHH ypOBHBll 

CBBpXTOHKOll CTpyKTyphl 

w 
CTaT. 

1105 
-1 

CeK 

KaK H cnenoBano O*HJlaTh, pacqeT B rrpoMe*yToqaoA CB5I3H nan 

HaMHOI'O MBHblllee 3HaqeHHB BBnHqHHhl Bep05ITHOCTH 3aXBaTa, qeM B cny'lae 

/8/ 
'lHCTofi J -J CBH3H , VIa cpaBHeHHH c sKcrrepnMeHTOM cnenyeT, 'ITO B 

cny'lae CT8THCTH'l8CKOI'O 3aceneHH5I ypOBHBll CBepXTOHKOll'CTpyKTyphl M830-

aTOMa cornacne c pacc'lHTaHHhiM aHa'leHueM xopolllee, TaKHM o6paaoM, H3 

paC'leTa cnenyeT, 'ITO 38XBaT HJlBT H3 COCT05IHHll 1 aaceneHHhiX CTaTHCTH

'lBCKH. B cnyqae 100% aaceneaaocTH TOnhKO HH*Hero ypoBHH BepoHTHOCTb 

3aXBaTa OK83hiBaBTC5I HaMHOI'O rrpeB6CXOJl5Ill!Bll SKCIIepHMBHTanbHyiO BenH'lH-

HY 

w = 1000+ 100 
9CKII. 

-1 
ce:K 

/2/ B pa6oTe rronyqeao, 'ITO aepoHTHOCTh KOHBepcnn paBHa 

7 



R= (43 +2,7 
-1,3 

10
5 -1 

cex 

3Ty BenH'IHHy He06XOAHMO CpaBHHTb C CyMMapHOH BepOHTHOCTbiD 3aXBaTa 

W 3 n pacrrana W p 11 -Me3oHa W = W 
3 

+ W P = 4,76·10
5 

cex -
1 

nnH 

Taro, 'IT06b! Bb!HCHHTb, ycrreBaeT nn CHCTeMa rrepeHTH B HH3lllee COCTOHHHe 

CBepXTOHKOH CTpyKTyph! HnH HeT. K CO)KaneHHID, 6onhllla51 SKCIIepHMeHTanb-

Hag OIIIH6Ka B orrpeneneHHH R He II03BOnHeT B llaHHOM cnyqae IIpOBepHTb
01 

IIpOHCXOllHT nn HapyllleHne CTaTHCTll'leCKOI'O 3aCeneHHH HnH HeT, 

/9/ 
B cnyqae coennHeHn£1 B 4 C. , KaK rrony'leHo B pa6oTe , Me3oaToM 

HaxonnTcH B Hll3llleM cocTOHHnn cBepxToHKOH cTpyxTyphi. OnHaxo, y'IHThi

Ba£1, 'ITO BenH'IHHa BepOHTHOCTll 3aXBaTa IIony'leHa Ilpll ll3MepeHHHX B MeTan

nnqeCKOM 6ope, 3aTpyllHHTenbHO CllenaTb OKOH'laTenhHh!H BbiBOll. norronHn-

renbHhie nnn 6onee TO'IHhie H3MepeHHH II03Bonnnn 6hi peliiHTb BOIIpOC, 

2. flepexon 
14

N(l+,O)-. 14 C(2+,1). Pac'!eT rrpoBeneH aHanorn'IHhiM 

6 u ,!, . /3/ 
0 pa30M B MOllenn IIpOMe)KyTO'IHOll CBH3ll C BOnHOBb!Mll 't'YHKUHHMH • 

BepoHTHOCTb 3aXBaTa rrpn cTaTHCTH'leCKOM 3aceneHnn oxa3anacb paBHOH 
3 -1 

22·10 cex • Y'IHThiBaSI, 'ITO a30T ecTb ra3oo6pa3Hoe BellleCTBO, MO)KHO 

Q)I{HllaTb, 'ITO CTaTHCTll'leCKOe 3aceneHlle He H3MeHHeTCSI CO BpeMeHeM, 3K-
. /9/ . 

CIIepnMeHTanbHhie llaHHhle TaK)Ke IIOllTBep)KllaiDT. STy TO'IKY 3peHH51, l13-

'V 3 -1 MepeHHOe 3Ha'leHne f paBHO (10~ 3)•10 CeK • flpH'lllHa paCXO)KlleHHSI 

B llBa pa3a IIOHSITHa, neno B TOM, 'ITO B paC'leTaX Mbl orpaHH'IHnHCb TOnb-

KO COCTOSIHHHMH C KOHQJnrypaUHeH 

/10/ 
SKcrrepHMeHTanbHhiX llaHHh!X 

lp 10 • OnHaKo n3 MHoroqncneHHhiX 

B 
14N 

cnenyeT, 'ITO nMeiDTCSI llBa 6nn3-
. + 

ne)Kalllli~ ypoBHSI 2 , 1 rrpn 9,17 MsB n 10,43 
I.' MsB, Me)Kny KOTopbiMll pac-

1 LO 
rrpenenSieTCH QJYHKUHSI c KOH<jlnrypaunei1 p 

'P 9,17 = a 
1 

'P ( p 
10

) +a 'P (p 8
, (2s, ld)) 

2 

'P =a 
10,43 2 

'P (p 10 )-a
1 

'P (p 8
, (2s, ld)). 

8 

·'iL ___ • -----· 

(4) 

flepBOi1 QJYHKUIIII B H ( COOTBeTCTByeT paCCMBTpHBBeMWi1 yp 

7,01 M3B, a BTOpOi1 - yposeHb, KOTOpblli HEIXOlli!TCH Hall rropor 

HIISI HeiiTpOHa. CooTBeTCTBYIDIIII!e ypOBHll B 3THX HJlpaX HBnHJ01 

Hhill.lll. 113 nocnenHux naHHhiX no pacceSIHHID sneK TpOHOB cneny1 

I I ., I 
ta

2
/at: = 1,04~0,02. TaKHM o6pa30li.I, Y'IIITh!BaH, 'ITO aj 

II 'ITO QJYHKUHSI ljl (pil (2s, 1 d) ) He naeT BKnana B BepOHTHOC 

secb pe3ynbTaT Heo6XOill11\IO yMeHbllll!Tb B nsa pa3a, B nTore 

3 -1 
\\' = 11 •1 0 CeK ' 

'ITO HaXO)liiTCSI B XOpOllleM cornaC!III C 3KCnepi!MeHTOM. 
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-1 
ceK 

lOll BepOHTHOCTbiD 38XBaTa 
5 -1 

p "'4,76•10 CeK )lnH 

epefiTH B HH3illee COCTOHHHe 

, 5onbwaH aKcnepnMeHTanb-

B aaHHOM cnyqae nposepnTh,, 

:eneHHH nnn HeT, 
" /9/ 

eao B pa5oTe , Me3oaToM 

rpyKTypbi, OaHaKo, Y'~HTbi-

eaa npn H3MepeHHHX B MeTan

aTenbHbili BbiBOJl, DononHH-

nu 5hi pewnTb sonpoc. 

T nposeaea aaanorn'IHbiM 

·a "' /3/ . OBbiMH 't'YHKUHHMH , 

lneann oKa3anacb pasaoli 

J83HOe BeilleCTBO, MOIKHO 

MeHHeTCH CO BpeMeHeM, 3K
/9/ . 

8Ty TO'IKY 3peHHH, l13-
-1 

• ITpn'IHHa pacXOIKlleHnH 

rax Mbi orpaHn'lnnncb TOnb-

BKO H3 MHOrO'IHCneHHhlX 

reT, 'ITO HMeiDTCH )lB8 5nu3-

\8B, Me/KllY KOTOpbiMH pac-

d ) ) 

d ) ) . 
( 4) 

1·1 c 
ITepson ci>YHKUHH B COOTBeTCTByeT paCCM8TpHB08MhlR yponeHb 

7,01 M8B, a BTOpOH - ypoB8Hb 0 KOTOpblll HBXO)lHTCH l!Bll noporOM ncnycKa

HIIH HeRTpOHa, CoOTB8TCTByiDill118 ypOBHII B 8THX H)lpaX HBnHIDTCH BHanorH'l-
/11/ 

Hbll\111, 113 nocnellHIIX llBHHhiX TIO pacceHHHID aneKTpOHOB cneayeT , 'ITO 

[a
2
/a

1
! = 1,04~0,02. TaKHM o5pa3oM, y'lnThiBaH, 'ITO ·lajl "','l/2 

II 'ITO ci>YHKUIIH .'l1 (p8 (2s, 1 d)) He aaeT BKnaaa B BepOHTHOCTb nepeXO)la, 

secb pe3ynbTaT neo5xoaul\to yMeHbWHTb B asa pa3a, B HTore nonyqaeM: 

\\
. 3 -1 

"' 11•10 CeK , 

'ITO HaXOlli!TCH B XOpOilleM cornaCHI! C 8KCTiepHM8HTOM, 
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,I 

I 
~t~ •• 

\v, 
c..t.<(-.1. 

3ZOO 

.3/.2:~ 

F>J. f~ 

1300 2. 

w..._ =fit!'+:~ 
HOO-J 7 A> 7 :">.", 

1000 :t {00 

1[00 

200 

0 4 a 12. (6 3"/JA 
11B P~~:c.1, CxeMa rrepeXOJlOB H sepo51THOCTH aaxsaTa ·fl -Me3oHoB 51JlpOM 

c o6paaosaHHeM 51Jlpa 
11 & B cocT051HHH 1/2-, 3/2, E -320 Ka~. 

w- - Bep051THOC'I'b 38XB8T8 H3 HH)I{Hef'O COC'I'051HH51 CBepXTOHKOH 

CTpyKTypb! Me308'I'OM8, W+- Bep051THOCTb 38XBaTa H3 BepXHef'O 

COCT051HH51, \Y CTaT, - Bepo.iiTHOC'I'b 38XB8T8 IIpH CT8THC'I'H'IeCKOM 

aaceneHHH: 1 - pacqeT c sonHOBhiMH $Y?KUH51MH Bo51pKHHoii /3/ 

2 - pacqeT c sonHOBhiMH $yHKUH51MH KoaHa H KypaTa 161, 

10 

-----·~~--------~~-·--~------------------

W-r 
w_ 

0,05 

~ g f. 

p HC,2, 0THOllleHHe sep051THOCTeH KEtK $yHKUH51 g p/ g A , 1 • 

BCeX M8TpHqHbiX aneMeHTOB; 2 - B IIpH6nH)KeHHH, He 

OT MaTpHqHbiX aneMeHTOB, 

11 



a ·fl -Me30HOB 5I.llpOM 
11 B 

m 1/2-, 3/2, E -320 Ka~. 
I COCTOHHHH CBepXTOHKOfi 

rh 3aXBaTa H3 BepxHero 

3aTa ITpH CT8THCTHqeCKOM 

IKUHHMH BoHpKHHofi 131, 
1Ha H KypaTa /6/, 

0,05 

Pnc.2. 0Taorueane BepoHTHOCTefi Kt!K IPYHKUHH g p/ gA • 1 - c yqeToM 

BCeX MaTpHqHblX aneMeHTOB; 2 - B rrpn6mnKeHHH 1 He 38BHCH1UeM 

OT MaTpHqHblX aneMeHTOB, 

11 


