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1. Q6~enp~H~TO, 4TO KynepOBCKOe cnap~BaH~e HyKnOHOB B aTOM
HbiX ~A pax onpeAen~eT BalKHble 4epTbl ~AePHOH C TPYKTYPbl ~ ~AepHbiX 

peaK~~H/ 1/. 0AHaKO np~ TeopeT~4eCKOM on~caH~~ 3~~eKTOB cnap~
BaH~~, KaK B CBepXTeKy4~X/ 1 • 2/, TaK ~ B OKOnOMar~4eCK~x/ 3/ ~A
pax, B03H~KaeT npo6neMa norap~~M~4ecKol:i pacxoA~MOCT~ np~ pacw~
peH~~ ~cnonb3yeMoro OAH04aCT~4Horo 6a3~ca. B eap~aHTax Teop~~ 
c nocTo~HHbiM cnap~eaH~eM I 11 ~n~ c 3~eKT~BHbiM~ 8 -c~naM~ e Ka
Hane 4aCT~~a-4aCT~~a/~ 3/ norap~~M~4eCKa~ paCXOA~MOCTb ycTpa
H~eTC~ np~HYA~TenbHbiM o6pe3aH~eM OAH04aCT~4HOrO 6a3~Ca C noA
CTpOHKOH KOHCTaHTbl B3a~MOAeHCTB~~ nOA 3KCnep~MeHTanbHY~ 3Hepr~~ 
cnap~BaH~~. np~ 3TOM KOHCTaHTa B3a~MOAeHCTB~~ OKa3biBaeTC~ 3ae~
C~~eH OT pa3MepHOCT~ 6a3~Ca. 

EcTecTeeHHbiA nyTb ycTpaHeH~~ norap~~M~4ecKoA pacxoA~MocT~ 
COCTO~T B ~CnOnb30BaH~~ 3~eKT~BHOrO B3a~MOAeHCTB~~ B KaHane 
4acT~~a-4acT~~a c KOHe4HbiM paA~YCOM Ael:icTB~~ r 0 . B pa6oTax' 4- 61 
Ben~4~Ha ~ COOTBeTCTBOBana paA~YCY nycTOTHbiX HyKnoH-HyKnOHHbiX 
c~n r 0 = 1,5 ~M, 4To np~BOA~no K 3~~eKT~BHOMY o6pe3aH~~ o6ono-
4e4Horo 6a3~ca np~ 3Hepr~~x B036YlKAeH~~ I ci -c F I !:. ~Em ai' 1 00 M3B. 
3aMeT~M, 4TO W~poK~H Kpyr ~AepHbiX ~BneH~H, Man04YBCTB~TenbHbiX 

K KOHKpeTHOH npo~eAype o6pe3aH~~ 6a3~Ca, YAOBneTBOp~TenbHO on~
CbiBaeTc~/ t,:V Ha OCHOBe MOAeneH C nOCTO~HHbiM cnap~BaH~eM ~ C 3~
~eKT~BHbiM~ o -c~naM~. B TO lKe epeM~ TaK~e npo~eccbl, KaK a -pac
naA ~n~ peaK~~~ ABYXHyKnOHHOH nepeAa4~, B P~Ae cny4aee np~MO 
3aB~C~T oT pa3MepHocT~ ~cnonb3yeMoro 6a3~ca1 41. 3To npo~CXOA~T 
TOrAa, KOrAa w~p~Hbl ~ ce4eH~~ ~ccneAyeMbiX npo~eccoe onpeAen~~T

c~ KorepeHTHbiM cnolKeH~eM BKnaAOB OTAenbHbiX KOMnOHeHT B BOnHOBOH 
~YHK~~~ ABYX BbiAen~eMbiX HyKnOHoJ 1f. nocKOnbKY HeOAH03Ha4HOCT~ 
TeopeT~4eCKOH ~HTepnpeTa~~~ peaK~~H ABYXHyKnOHHOH nepeAa4~ He 
no3eon~~T HaAe>KHO ~3ene4b a6con~THble een~4~Hbl ~HTepecy~~~x Hac 
3$~eKTOB, orpaH~4~Mc~ paccMoTpeH~eM a-pacnaAa c ~enb~ nony4e
H~~ ~eHoMeHonor~4eCKOH ~H~opMa~~~ o pa3MepHOCT~ o6ono4e4Horo 
6a3~ca, onpeAen~~~ero KynepoecKoe cnap~eaH~e. 

J. 11" 
2. W~p~Ha a-nepexoAa ~3 cocTo~H~~ POA~TenbcKoro ~APa ~ 1 1 

J f 11! B COCTO~H~e A04epHero ~Apa 'I' C ~cnonb30BaH~eM He-R -MaTp~4-
Horo eap~aHTa Teop~~ a-pacnaAa/7/ 3an~cbleaeTc~ B B~Ae 
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1 
- ~YHK~~~ KaHana, FL - peryn~pHa~ KynoHoecKa~ ~YHK-

~~~, HOpM~POBaHHa~ Ha 0 -~yHK~~~ no 3Hepr~~, V a A - noTeH~~an 
B3a~MoAel:icTe~~ A04epHero ~APa A ~ a -4acT~~bl, BblneTa~~el:i c op-
6~TanbHbiM MOMeHTOM L ;i - onepaTop aHT~C~MMeTp~3a~~~/. KaK 
noKa3aHo e P~Ae pa6oT/ 7 •81, oTHOC~TenbHble eepo~THOCT~ a -nepexo
AOB YAoeneTeop~TenbHO eocnpo~3BOA~Tc~ 6e3 ~cnonb3oBaH~~ ceo6oA
HbiX noArOH04HbiX napaMeTpoe T~na paA~yca KaHana, ecn~ eonHOBble 

1·11· ]f11f 
~YHK~~~ 'I' 1 1 ~ 'I' paCC4~TbiBa~TC~ Ha OCHOBe o6ono4e4HOH MO-
Aen~ ~Apa C y4eTOM OCTaT04HbiX B3a~MOAeHCTB~H. np~ 3TOM ~OpMyna 
/1/ MOlKeT 6b1Tb 3an~CaHa B ~OpMe 

2 ~""' Teop 2 I I I Cp eN Mp N L I , 
1a • 11 L p N a a a a 

a a 
/2/ 

rAe Mp N L- aMnn~TYAa a -w~p~Hbl/ 8 1, np~4eM BblneTa~a~ a -4aCT~
a a 

~a ~OpM~pyeTC~ B COCTO~H~~ 

Pa NaL ""[[n1f1j 1• n2f2j2]J. [nl3j3 • n4f4j4 ]. lL · 
12 134 

/3/ 

3AeCb ~HAeKCbl 1,2 OTHOC~TC~ K npoToHaM, a 3,4-
Ko3~~~~~eHTbl Cpa ~ CNa nonHocTb~ onpeAen~~Tc~ 
4anbHbiX ~ KOHe4HbiX COCTO~H~H ~Aep. 

K HeHTpOHaM, 
CTPYKTYPOH Ha-

KaK OTMe4eHo enepeble e pa6oTax/ 9 • 101, An~ TaK Ha3biBaeMoro o6-
nor-uouunr-n n -n:::11rn::tn=:a na:a::tnu~\/OTra 1:11:::71\IIUUI'A nna IIPnoiA u::uuor-n ur--··- -·- ·-r-1-r--~--.,-----··- r--o· ...,. 

cneAOBaH~~ cny4al:i KorepeHTHoro ~OPM~poeaH~~ a-4acT~~bl ~3 pa3-
n~4HbiX HeHTpOHHbiX ~ npoTOHHbiX nap C j l2'"' j 34 • 0, HaXOA~~~XC~ 

Ha pa3Mb1ToA cnap~eaH~eM noeepxHocT~ ~epM~. MexaH~3M o6ner4eHHo
ro a-paanaAa npo~nn~cTp~pyeM Ha ocHoee ~opMan~3Ma ceepxTeKy4el:i 
MOAen~ ~Apa/ 11. B 3TOM cny4ae K03~~~~eHTbl Cp CN ) ~Me~T cneAy~-
~~1:1 B~A/11/, a a 

f1 1/2 P£ Pi P! Pi P! Pi flj 
Cp-s. o<-) fll·1Ul· VJ· n (ul. u. + v. v.) - Z-4eTHoe, 

a Jpa 1 1 i"it 1 J J 

f1 1!, Pf pi ~ 
Cp -18. 0 8 .. 8 .. (-) n

1
- u. v. -(1+8 .. )8 .. 8

1
-'i x 

a lpa J1 l 2 lp 1 lpi 1 11 11 1112 l11pi 2 P! 

/4/ 
fpf P! P· Pf P· Pf Pi fl. 

x(-) v'(2jP! +1)/201·1 U1· VJ- 1 I n (u. u.' +V· v.) 1 z-He4eTHoe, 
Pi P f · I· · l 1 l l J )II J 1ol 2 

rAe fl"' (2j + 1)/2, 
p· 

a u 1 ~ -vP! 

--~;.:.-

npepfipa ~1'1~ 
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6oron~6oea AnR npoTOHH~X CHCTeM Ha4anbHOrO en H KOHe4HOrO eo 
RAep, ,l\nR o6ner4eHHOro a -nepeXOAa eL -0) CYMMHPOBaHHe B <J>opMy
ne 121 oKaa~eaeTcR KorepeHTH~M 6naroAaPR noReneHH~ <l>aa~/8/ 

e-l)f1+f3 B aMnnHTyAe Mp N L , 4TO npHBOAHT K yeenH4eHH~ WHPHH~ 
a a 

r aTeop. no cpaeHeHH~ c WHPHHOIII r~6on.' paCC4HTaHHOilt B npoCTOilt 

o6ono4e4HOilt MOAenH, KOrAa Cp • CN .0 AnR OAH04aCTH4HbiX COCTOR-
a a 

HHill, He COBnaAa~HX C COOTBeTCTBY~HM YPOBHeM <l>epMH Ha4anbHOrO 
RApa. 3<1><!>eKT ycHneHHR o6ner4eHH~x a-nepexoAOB, cxeMaTH4eCKH 
paccMoTpeHH~ill e~we AnR RAeP c pa3BHToill ceepxTeKy4eCTb~, coxpa
HReTcR/4,7/ H AnR OKOnOMarH4eCKHX RAep, npH 3TOM eenH4HH~ 
r Teop. pacc4HTbiBa~TCR c eonHoB~MH <I>YHK~HRMH I 4, 12/, nony4eHHbiMH 
np~ noMOIIIH AHaroHanHaa~HOHHoill npo~eAYPblo 

,l\nR KOnH4eCTBeHHoro aHanH3a YA06HO BBeCTH TeopeTH4eCKHill K03<J>
<I>H~HeHT YCHneHHB/7/ 

K r Teop. I r o6oJJ. - K K 
"" a a -· P N 151 

norpeWHOCTb npH6nHmeHHOH <J>aKTOPH3a~HH BKnaAOB OT npOTOHHOH 
H HeHTPOHHOH CHCTeM B <!>OpMyne 151 6~na HCCneAOBaHa B pa6oTax/ 4•7/ 

H COCTaBnBeT He 6onee 30%o 
EcnH e npo~ecce a-nepexoAa H3MeHBeTCB cnHH npoTOHHOH IHeii!T

poHHoilll CHCTeM~ jP.(N.)~ jp (N) , TO, KaK cneAyeT H3 <J>opMyn 141 
1 I f f ' 

H 121, OTMe4eHH~H B~We 3<J><J>eKT ycHneHHR AnR AaHHOH CHCTeM~ HC4e-
3aeT, Toeo COOTBeTCTBY~liiHH KP(Nl -lTaKOH a-nepeXOA 6yAeM Haa~
BaTb nonyo6ner4eHHbiM HnH o6ner4eHH~M TOnbKO no HeiltTpoHHoA lnpo
TOHHoiltl CHCTeMeo 

,l\nR AanbHeiltwero BamHO OTMeTHTb, 4TO paHee Ha OCHOBe He-R
MaTpH4HOrO nOAXOAa 6~na YCTaHOBneHa B03MOmHOCTb BOCnpOH3BeAeHHR 
OTHOCHTenbHbiX a-WHPHH, KOrAa B HCCneAOBaHH~~7fAPaX Ha6n~AanHCb 
a -nepex~~ TonbKO OAHoro THna - o6ner4eHH~e HnH Heo6ner4eH
H~e'7·8·13 . 3TH peaynbTaT~ Aa~T OCHOBaHHe C4HTaTb, 4TO H B CHTya-
4HH, KOrAa AnR AaHHOro RApa Ha6n~Aa~TCR a-nepeXOA~ pa3HOrO TH
na, HanpHMep, o6ner4eHH~e H nonyo6ner4eHH~e, c ADCTaTo4HOH To4-
HOCTb~ 6yAeT cnpaBeAnHBO COOTHOWeHHe 

er o5JJ/ r n .06JJ.) - e r o6JJ,Ir n. o6JJ.) 
a a ~KC a a TOOp 161 

OTC~Aa, Hcnonb3YR onpeAeneHHe 151, MOmHo~ony4HTb 3Ha4eHHR <l>eHo
MeHonorH4eCKHX K03<I><I>H~HeHTOB ycHneHHR KN<Pl' 

4To6bl yMeHbWHTb HeonpeAeneHHOCTH e eenH4HHax K ~(PI , orpaHH-
4HMCR e AaHHoA pa6oTe paccMOTpeHHeM oKonoMarH4ecKHX RAeP c N-125, 
AnR KOTOPbiX XOpOWO ycTaHoBneHa/ 14/ OAHOKBa3H4aCTH4HaR CTPYKTypa 
OCHOBHbiX H HHmaHWHX B036YmAeHHbiX COCTORHHHo npaeoMepHOCTb OnH.
caHHOH npo~eAYP~ H3Bne4eHHR K~(Pl MomeT 6b1Tb npoeepeHa nyTeM 

4 

"" 

conocTaeneHHR 3Ha4eHHH K~Pl• nony4eHH~x H3 pa3H~x nap a-ne
peXOAOB AnR AaHHoro POAHTenbCKOrO RApa, a TaKme H3 aHanH3a a
nepeXOAOB B COCeAHHX H30TOHaX IH30TOnaxlo 

200 211 213 
3 o PaccMOTPHM 4eTHo-He4eTHble RAPa Po , Rn H Ra c 

N = 125, e KOTop~x o6HapymeHb/ 14• 15/ KaK o6ner4eHHble, TaK H nony
o6ner4eHHble a -nepeXOAbl H HMeeTCR HH<!>OpMa~HR 0 cnHHaX H 4eTHO
CTRX Ha4anbH~X H KOHe4H~X COCTORHHHo nocKOnbKY OCHOBH~e H HHmailt
WHe B036ymAeHHble COCTORHHR POAHTenbCKHX H A04epHHX RAep RBnR~T
CR npaKTH4eCKH OAHOKBa3H4aCTH4H~MH no HeHTPOHHOH CHCTeMe, TO 
HccneAyeM~e nonyo6ner4eHH~e a-nepeXOA~ ADnmH~ 6~Tb ycHneH~ 

TOnbKO no npOTOHHOH CHCTeMeo TOrAa H3 COOTHOWeHHH 161 H 151 
HMeeM: 

K <I> .. e ro6JJ. lrn.o6JJ) ter ooJJ;.rn.o6JJ. > ~ 
N a a ~KC. a a OOOJI 171 

rAe a -wHpHHbl era) o60no paCC4HT~Ba~TCR C KOH<J>Hrypa~HRMH Ha4anb
H~X H KOHe4HbiX coc TORHHH, npHBeAeHHbiMH e Ta6n. 1 I P 1 - 4Hcno 
npOTOHOBI. npH nony4eHHH 171 npHHHManOCb, 4TO B COOTBeTCTBHH 
C annpOKCHMa~HeH 151 3Ha4eHHR npOTOHHOrO K03<I><I>H~HeHTa YCHneHHR 
e~ > 1)' DAHHaKOBbl AnR a -nepeXOAOB Ha pa3nH4Hble KOHe4Hble co
CTORHHR, 

Ka~BHAHO H3 Ta6nH~~. <l>eHoMeHonorH4eCKHe K03<I><I>H~HeHT~ ycHne
HHR KN c T04HOCTb~ AD 20% nocTORHH~ AnR a -nepeXOAOB Ha paanH4-
H~e COCTORHHR AaHHoro A04epHero RApa, 3To 03Ha4aeT, 4TO COOTHO-
m~t . .u.At::~o If../ rnn~DonntADn D nnon.on~v TnuunrTtA rh::li&I'TnntA'::Ii~ttrAtA /C:/ hntA-

;;C~~ ~~- n~~~~~~~- T;~ ~e ~;·~~~~THI- ee~~4HH TK ~ .' n;~;4eH~~~ ~~R 
paaH~x RAep, noaeonReT oqeHHTb norpewHoCTb a6con~TH~X 3Ha4eHHA 
KW. TaKHM o§paaoM, 3Ha4eHHe K~ ,ycpeAHeHHoe no RAPaM c N .. 125, 
COCTaBnReT Krf .. 3,3_::0,3. 

212 210 4, B He4eTHo-He4eTH~X RApax Fr H At c N = 125 H3eecT-
Hdl5/ 17 a -nepeXOAOB o TaKaR 6oraTaR CTPYKTypa a -cneKTpoe o6yc
noeneHa BbiCOKOH nnOTHOCTbiO ypoeHeH B036YmAeHHR A04epHHX RAep 
208 At H 206 Bi, 'e KOTOPbiX NP -eaaHMOAeillcTeHe <l>opMHpyeT cneAY~liiHe 
HHmaillwHe MynbTHnneT~: 

!1! 177 .. [Pelh 9;2>Ne2r5/2)] 2++ 7 + • 

l2! 1rr -[Peth9t 2 >Neapl/ 2 )14-+;s+ 

{3] J" .. [Pelh 912>Ne3P 3; 2 )] 
3
++ 6 + 

181 

C nOMOlllb~ nony4eHHOrO B~We HeHTPOHHOrO K03<1><!>H~HeHTa YCHneHHR 
H HCnonb3YR COOTHOWeHHR 15-71, nonbiTaeMCR TeopeTH4eCKH BOCnpOH3~ 
BeCTH OTHOCHTenbHble eepORTHOCTH a-nepeXOAOB B 3THX RAPaX, HMeR 
B BHAY, 4TO ece a-nepeXOA~ RBnR~TCR o6ner4eHH~MH no npOTOHHOH 
CHCTeMe, 5 
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PaccMOTPHM cHa4aJla a -pacnaA .RAPa 
212

Fr. Be11H411HY (1 a) o6on., 

BXOA.R~Y~ B $OfJMYilY /5/, paCC41o1TaeM, npHHHMa.R Ail.R OCHOBHoro co
CTO.RHI'I.R .RAPa 12Fr 11 411CTY~11 ABYXKBa3114aCTio14HY~ KOH$11rypa411~/IS/ 
[ 5 I ] - 20B P(lh9 ; 2)9 ; 2N(3p 1/ 2 )V 2 s+ , a Ail.R COCTO.RHI111 A04epHero .RAPa At 
11CnOilb3yeM BOilHOB~e $YHK41111, noily4eHH~e B pa6oTe/M/C y4eTOM 

CMeWI1BaHI1.R KOH$11rypa411~ 3a c4eT NP -s3ai1MOAe~cTBI1~. B Ta6n.2 
npHBeAeH~ TeopeTI14eCKI1e 11 3KCnepi1MeHTailbH~e 11HTeHC11BHOCTI1 a
nepeXOAOB B .RAPe 212Fr. B11AHO /cp.3 11 5 CTPOKI'I Ta611114~/, 4TO 
C BOilHOB~MI1 $YHK411.RMI1/M/He YAaeTC.R Oni1CaTb OTHOCI1TeilbH~X 11H

TeHCio1BHOCTe~ a -nepeXOAOB. 
06cyA11M 6onee noAp06Ho npi1411HY 3Toro pacxo~AeHI1.R. CornacHo 

pa6oTel 16< Ail.R ypoBH.R 5 i .RAPa alB At IlHAHPY~~e~ KOMnoHeHTO~ .Rs

Il.ReTC.R KOH$11rypa411.R 1115+, TaK 4TO a-nepexoA 5 +-+ 51 oKa3~saeTC.R 
npaKTio14eCK11 Heo\5.ner4eHHbiM no He~TpOHHO~ CI1CTeMe, TOrAa KaK a
nepexoA 5+ -+ 51 11MeeT o6ner4eHH~~ xapaKTep no o6e11M CI1CTeMaM, 

nOCKOilbKY B COCTO.RHI111 51 AOMio1Hio1pyeT KOMnOHeHTa f21 5+. 0AHaKO 61111-
30CTb/l4, 15/ 3Kcnepi1MeHTailbHbiX $aKTopos 3anpeTa Ail.R a -nepexoAOB 

Ha YPOBHI1 5t 11 51 yKa3~BaeT, no-BHA11MOMY, Ha TO, 4TO B 06011X 

cny4a.Rx pea11113yeTc.R o6ner4eHH~~ MexaHH3M a-pacnaAa. Ha .R3~Ke 

CTPYKTYP~ ypOBHe~ 3TO 03Ha4aeT, 4TO B COCTO.RHI111 5~ .RAPa WBAt 
11MeeTC.R 6onbwa.R npi1Mecb MYilbTI1nileTa 121 5+. B 4eTsepTo~ cTpoKe 
Ta611.2 npi1BeAeH~ TeopeTI14eCKI1e 11HTeHC11BHOCTI1 a-nepeXOAOB, pac

C411TaHH~e C BOI1H08~MI1 $YHK411.RMio1/l6( MOA11$11411P08aHH~MI1 Ail.R COCTO.R

HI1~ 5t 11 5~ CileAY~I'IM o6pa30M: 

I 5 I > - JO ,878 I 11 I s+ > + ·I o .122 I I 2 I ~+ > • 

/9/ 
+ ----· ----152> -J0,878II21

5
+>-J0,122Ilt1 5+ >. 

np11 3TOM, KaK 81o1AHO 113 Ta611114~, YAaeTC.R YA08IleT80PI1TeilbHO 80C

npOH38eCTio1 OTHOCHTeJlbH~e eepo.RTHOCTI1 a-nepeXOA08 Ha YP08Hio1 A0-
4epHero RAPa ~BAt c 1138eCTH~M11 J71 . HcXOA.R 113 pa3yMHoro corna

CI1.R Me~AY 3KCneplo1MeHTailbH~M11 11 TeopeTI14eCKio1M11 11HTeHCio18HOCT.RMio1 

a -nepeXOA08 c 3HeprH.RMI1 6,184; 6, 173; 6,127 11 6,076 M3B, MO~Ho 
nposeCTI1 COnOCTaBileHI1e CTPYKTyp~ lo1 K8aHT08~X xapaKTepi1CTI1K (J71

) 

COOT8eTCT8Y~HX COCTO.RHI1H C ypo8H.RMI1 TeopeTI14eCKOrO cneKTpa 803-

6YlKAeHio1~ A04epHero .RAPa/ 16 ~ 3aMeTHM, 4TO TpH ypo8H.R .RAPa 20B At, 
npeACKa3aHH~e 8 pa6oTe/l6 /, a 11MeHHO: 2t, 3 t 11 4~ 8 a -pacnaAe 
212Fr He Ha6n~AaiOTCR/1 4 ,15/. Haw11 pac4eT~, npeAcTa8Il.R~I1e co6o~ 
8epXHio1e 04eHKI1 COOT8eTCT8Y~~11X a-WHPHH, Aa~T 8e1111411H~ 11HTeHCio18-

HOCTeH a -n~peXOA08 Ha yp08HI1 Z) 11 4~ H11lKe nopora 3KCnepi1MeH
TailbHO~ 4YBCT81o1TeilbHOCTI1, 4TO KacaeTC.R a-nepeXOAa Ha ypo8eHb 
3~ , TO Ail.R Hero TeopeTI14eCKa.R 11HTeHCI18HOCTb Cpa8HI1Ma C 11HTeHCI18-

HOCTb~ 06HapylKeHH~X Cila6~X a-rpynn, 603MO~HO, 4TO COOT8eTCT8y~

~a.R a -nHHI1.R OTI1114aeTC.R no 3Heprl111 Ea Il11Wb Ha HeCKOilbKO K3B OT 

C11IlbHO~ a-rpynn~ C Ea = 6,340 M3B 11 n03TOMY noKa He o6Hapy~eHa. 
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210 
nepeXOAfl K aHa!li-13Y a -pacnaAa flAPa .At, OTMeTI-IM, 4TO Ailfl A0-

4epHero flApa 206 Bi OTCYTCTBY~T BOilHOB~e $YHK41-11-1 C noCileAOBaTe!lb
H~M y4eTOM CMeW!-IBaHI-Ifl KOH$Hrypa41-1A, Pac4eT~ OTHOC!-ITe!lbH~X se
POflTHOCTeA a -nepeXOAOB a flAPe 210 At nposeAeM a nonHoA aHanor~-11-1 
C paCCMOTpeHHbiM B~We CJly4aeM a -pacnaAa 212Fr. .l\Ilfl OCHOBHOrO co

CTOflHI-Ifl flAPa 210 At npi-IMeM 11 41-1CTy~ 11 ABYXKBa31-14aCTH4HY~ KOH$Hrypa-

41-1~ [ P (lh91 2) ~ ( 3~6 2) 
1

] s+ • nocKOilbKY 3KcnepHMeHTa!lbH~e cneKTP~ 
B036Y>KAeHHfl flAeP At H 206 Bi HMe~T CXOAH~A xapaKTep 11 4•151, 
Ailfl COCTOflHI-IA A04epHero flAPa 206 Bi B nepBOM npi-16IlH>KeHHH HCnOilb

ayeM BOilHOB~e $YHK4HH I 16~ pacC4HTaHHble Ailfl flAPa 208 At. BBHAY Toro, 
4TO CHTYa4Hfl C a-nepeXOAaMH 5+-+ 51:1-1 5+-+ 5~ s 210 At 04eHb 
6!1H3Ka K paCCMOTpeHHOA B~We Ailfl flAPa 212Fr, TO, 4T06~ onHcaTb 
OTHOCHTe!lbHble BepOflTHOCTI-1 3THX nepeXOAOB, BOilHOB~e $YHK4HH co

CTOflHHA 5i H 5~ B flAPe 206 Bi MOAH$H4HPYeM K BHAY 

+ --· 15 1 > -J0,744 1 !11 5+ > + J0,2S31 !21 5 + >. 

+ -· --· I 52 > - J0,744 I I 2 15 + > - v'0,256 I I 1 15+ > . 
/10/ 

8 Ta6Jl,3 cpaBHI-IBa~TCfl pe3yilbTaT~ paC4eTOB OTHOCHTe!lbH~X HHTeH

CI-IBHOCTeA a-nepeXOAOB C COOTBeTCTBY~HMH 3KcnepHMeHTailbH~MI-1 
Be!li-14HHaMH, no!ly4eHH~MI-1 B pa6oTaxll 4•15( 3Ha4eHI-1fl CnHHOB H 4eT

HOCTeA ABYX ypOBHeA, Ha KOTOp~e a -nepeXOA~ l-Ie Ha6Il~Aai1HCb, 
B3RT~ 1-13 oa6oT~Il7~ B1-1nHo. 4TO v~oseHb cornaci-IR TeOOHI-1 H 3KcneoH

MeHTa npHMepHO TOT >Ke, 4~0 H B C!ly4ae a-pacnaAa flAPa 212Fr, 

HeCMOTPfl Ha MeHee nOCileAOBaTe!lbH~A B~6op BOilHOB~X $yHK41-1A flApa 
206 Bi , 

3aMeTHM, 4TO $parMeHTa4Hfl CHil~ o6ner4eHH~X a-nepeXOAOB, no
BHAI-IMOMY npHCYllla He TOilbKO flAPaM 212Fr H 210 At. CornacHol18,19l, 

B flAPaX 1l4Ac H 216 Pac N= 125 TaK>Ke I-IMeeTCfl no ABa a-nepeXOAa 

C 6JlH3KI-1MH 3Ha4eHI-1flMH 3KCnepi-1MeHTa!lbH~X $aKTOpOB 3anpeTa, XapaK
TepHbiX Ailfl 06Jler4eHH~X a -nepeXOAOB, noxo>Kafl KapTHHa Ha6IliOAaeT
Cfll20,21ll-1 npH a-pacnaAe H30Tonos 200 •202 At H H30Tona 204 Fr. 

K CO>Ka!leHH~, B HaCTOfllllee speMfl OTCYTCTByeT AOCTaT04Hafl HH$OpMa-
4Hfl 0 Cni-IHaX H 4eTHOCTflX Ha4a!lbH~X COCTOflHI-IA 3THX flAep 1-1 KOHe4-
HbiX COCTOflHI-IA COOTBeTCTBY~lllHX A04epHHX RAep, 4TO He no3BOilfleT 
nposeCTI-1 nOCileAOBaTe!lbHbiA aHailH3 yKa3aHH~X a-nepeXOAOB, 

8 CBeTe OTMe4eHHOA TeHAeH41-1H $parMeHTa4HH CHil~ o6ner4eHHbiX 
a -nepeXOAOB B He4eTHo-He4eTHbiX flAPaX no!ly4eHHbiA HaMH BbiBOA 

o CI-IIlbHOM cMeWHBaHHH MYilbTHnneTos l 11 H I 21 a flApax 208 At H 
206 Bi 

CTHMYilHpyeT AailbHeHWHe TeopeTI-14eCKHe H 3KcnepHMeHTailbH~e HCCJle

AOBaHHfl CTpyKTYPbl HH3KOJle>KalllHX COCTOflHHH yKa3aHH~X flAep, noA-
4epKHeM, 4TO no!ly4eHHOe HaMH CMeWHBaHI-Ie, no-BI-IAHMOMY, TPYAHO 
06oflCHHTb Ha OCHOBe TpaAH4HOHHO HCnOilb3yeMoro 3$$eKTHBHOrO OCTa
T04HOrO saaHMOAeAcTBHfl I 12,22,231 . 
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5. nepeXOAfl K 06CY>KAeHHIO $H3H4eCKOrO CM~Cila no!ly4eHH~X pe-
3YilbTaTOB, 3aMeTHM, 4TO Bneps~e aHailH3 OTHOCHTe!lbH~X sepOflTHO

CTeH a-nepeXOAOB pa3IlH4HOrO Tl-lna C y4eTOM 3$$eKTOB CBepXTeKy-
4ero YCI-IIleHHfl 6~!1 npOBeAeH B pa6oTaxi9,10/B MOAe!lH C nocTOHHH~M 
cnap!-IBaHHeM Ha ocHose ynpollleHHoro onHcaHHfl MexaHH3Ma a-pacna
Aa Ailfl PflAa CHilbHOAe$opMHposaHHbiX flAeP YAailOCb socnpoHasecTHI9 ,11 
3Kcnep!-1MeHTailbH~e $aKTOpbl 3anpeTa, 0AHaKO nOCKOilbKy pea!ll-13a4Hfl 
He- R -MaTpH4Horo noAXOAa17 I Ailfl Ae$opMI-1posaHH~x flAeP CBfl3aHa 
C BeCbMa TPYAOeMKHMH B~4HCJleHHflMH, HCnOilb30BaHHe 3THX flAep 

C 4ei1b~ no!ly4eHI-1fl KOilH4eCTBeHHOH HH$OpMa4HI-1 0 Be!lH4HHaX KJ(Pl 
OKa3~BaeTCfl 3aTPYAHHTe!lbH~M. 

OTMeTHM, 4TO HeKoTop~e flAPa c N = 125, I-ICCileAoBaHH~e s~we, 
paccMaTp!-IBa!lHCb paHeel 2~ 25( AsTop~ pa6oT~I 241non~TailHCb pacc4H

TaTb a6COil~THble BepOflTHOCTH o6ner4eHHbiX H nO!lyo6Jler4eHHbiX a -
nepexoAOB a HApax 209Po, 

211 
Rn H 213Ra, Hcno!lb3YR 11 ri-16PHAHbiH 11 sa

PHaHT R -MaTpH4HOH TeopHI-1 a -pacnaAal 26IH BOilHOBble $YHK1.11-11-1 Ha-
4a!lbH~X H KOHe4HbiX COCTOflHI-IH, no!ly4eHHble C y4eTOM cnapHBaHHfll '1:7_1 
nocKOilbKY B pa6oTei 241He YAailOCb socnpOH3BeCTH OTHOCHTe!lbH~e 
/1-1 a6con~TH~e/ WHPI-IH~ o6ner4eHH~x 1-1 nonyo6ner4eHH~x a-nepexo

AOB, TO He npeACTaBJlfleTCR B03MO>KH~M nposeCTH npflMOe COnOCTaBJle
HHe TeopeTH4eCKHX K03$$1-141-1eHTOB YCHJleHHfl C nOilY4eHH~MH HaMI-l se

IlH41-1HaMH K/f. 4To KacaeTcfl pa6oTb/ 25~ rAe 6~!1 nposeAeH aHailH3 oT
HOCHTe!lbHbiX a -wHpHH B flApe 210 At, TO Heo6XOAHMO OTMeTHTb HAeOJlo

rH4eCKY~ HenOCileAOBaTe!lbHOCTb, CBfl3aHHYIO C TeM, 4TO aBTOp~ non
HOCTbiO HrHOpHpOBa!lH BilHflHHe 3$$eKTOB cnapHBaHHfl Ha OTHOCHTe!lb-
Hble BepOflTHOCTH a -nepeXOAOB pa3HOrO Tl-lna, ~ 

A6co!l~TH~e se!lH4HHbl K03$$H4HeHTOB YCI-IIleHHfl K N• nony4eHHble 
B HaCTOfllileH pa6oTet cpaBHHM CO 3Ha4eHHflMH TeopeTH4eCKHX K03$$H-
4HeHTOB ycHneHI-Ifl KN , pacc4HTaHH~MH I 4 •61 Ailfl flAep c N = 124 -

12~ K S. 30. ManoCTb se!lH4HH K ~ no cpasHeHHIO c K~ no3BOilfleT 
CAe!laTb BbiBOA 0 TOM, 4TO pa3MepHOCTb HCnOilb30BaHHoro B pac4e
Taxl4,6l o6ono4e4Horo 6aa1-1ca cyllleCTBeHHO aas~weHa. 3aMeTHM, 4TO 

se!lH4HHa K1 onpeAeilfleTCfl 3$$eKTHBHbiM 4HCilOM KoMnoHeHT N3 <P son
HosoA $YHK4HH KynepoBCKOA nap~, KOTOpble AaiOT KorepeHTHbiH BKilaA 
s a -wHpHHY, C APYroA cTopoHbl, N34> nponOP4HOHa!lbHO pa3MepHOCTH 
060il04e4HOrO 6a3HCa, T.e, Be!li-14HHe ~Emax /eM. nyHKT 1/, no

CKOilbKY xapaKTepH~H HMnYilbC q, nepeAaBaeM~H noTeH4HailOM 3$$eK

THBHoro B3aHMOAeHCTBHfl, o6paTHO nponOP4HOHa!leH paAHYCY B3aHMO
AeHCTBHfl r0 ,TO Be!lH4HHY HHTepBaila ~Emax MO>KHO 04eHHTb KaK 

iivF 
~E •--• rAe VF- CKOpOCTb, COOTBeTCTBYIOlllafl HMnYilbCy $epMH, 

max r0 

H3 cpasHeHHfl 3Ha4eHHH K:. nony4eHH~x s~we, H TeopeTI-14eCKHX K03$
$H4HeHTOB K~. pacc4HTaHH~x1 4 •6 1 c I-1Cnonb3osaHHeM r 0::. 1,5 $M, cne
AYeT 04eHKa Ailfl paAHYCa 3$$eKTHBHoro saaHMOAeAcTBHfl a KaHane 

4aCTH4a-4aCTH4a ro = (4 + lO)ro ... RA. rAe R r paAHYC flAPa. 
npeACTaBilfleTCfl, 4TO CTOilb 60ilbWHe paAHYC~ 3$$eKTHBHoro B3aHMO

AeHCTBHfl MOryT pea!lH30BaTbCfl TOilbKO 3a C4eT nepeHOPMHPOBKH HYKilOH-
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HyKnOHHOrO B3a~MOAe~CTB~R B RAepHO~ CfeAe, CBR3aHHO~ C nonRp~3a
~~OHH~M~ 3¢$eKTaM~ RAPa KaK ~enoroi~ •. TaK~M o6pa3oM, npocMaTp~
eaeTcR npRMaR aHanor~R C ¢0HOHHbiM MeXaH~3MOM B3a~MOAe~CTB~R 
3neKTpOHOB B ceepxnpOBOAH~KaX, 
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BaxTenb B.M. H ~p. 
06ner'!eHHbiH H rronyo6ner"<IeHHbiH a -pacrra~ H~ep 
c N - 125 H 3i!>ll.>eKThi crrapHBaHHH 

P4-82-933 

.113 aHanHsa OTHOCHTenbHbiX BepOHTHOCTeH o6ner'!eHHbiX H rrony
o6ner'leHHbiX a -rrepexo~oB B H~pax c N .. 125, rrpoBe~eHHoro Ha 
ocHoBe He- R-MaTpH'lHoro BapHaHTa TeopHH a -pacrra~a, rrony"<IeHbi 
a6COn!OTHbie 3Ha~eHHH i!>eHOMeHonorH'leCKHX HeHTpOHHbiX K03qxllHIJ;HeH
TOB ycHneHHH K N .. 3, 3.:_0, 3. CorrocTaBneHHe BenH'lHH Kff co 3Ha
'leHHHMH TeopeTH'leCKHX K03i!>~HIJ;HeHTOB yCHneHHH o6ner'leHHOro 
a -pacrra~a OKOnoMarH'leCKHX H~ep IIPHBO~HT K BbiBO~y 0 He06XO~H

MOCTH yBenH'leHHH pa~Hyca 3~~eKTHBHOrO B3aHMO~eHCTBHH B KaHane 
'laCTHu;a-'!aCTHIJ;a, '1To6w o6ecrre'lHTb Ha~e~a~ee o6pesaHHe BKna~a 
6a3HCHbiX o6ono'le'lHbiX COCTOHHHH, ne~~HX ~aneKO OT IIOBepXHOCTH 
«l>epMH, 

Pa6oTa BbiiiOnHeHa B ITa6opaTOpHH HeHTpOHHOli ~H3HKH mum. 

npenpHHT 06beAHHeHHOro HHCTHTYTa AAePH~X HCCneAOBaHHH, ~y6Ha 1982 

Vakhtel V.M. et al. P4-82-933 
Favoured and Semi favoured a -Decay 
for Nuclei with N -125 and Pairing Effects 

The absolute values of the phenomenological enhancement 
coefficients KPh are obtained from an analysis of the relative 
probabilities of a favoured and semifavoured a-transitions 
for nuclei with N- 125 based on the non-R -matrix a-decay 
theory. A comparison of the value of Kph•3.3+0.3 and the theo
retical enhancement coefficients for a favoured a-decay of 
nuclei with N-126 leads to the conclusion that a radius of 
the effective interaction in particle-particle channel has 
been increased to ensure a cut of the contributions of Rhell 
model basic states far from the Fermi surface. 

The investigation has been performed at th_e L<!QQJ::.~t:O!'Y 
of Neutron Physics, JINR. -- ~--~--- -- - -
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