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88EAEHHE 

K HaCTo~~eMY MOMeHTy AOCT~rHYT~ cy~ecTBeHH~e ycnex~ B 3KCne
p~MeHTanbHOM ~3Y4eH~~ B~COKOne*a~~x ~AH04aCT~4H~X COCTO~H~~ He
4eTHblX ~Aep. 8 60nbwoM 4~cne coepuuecxax ~Aep c noaouis o peaK4~~ 

cp~Ba~He,~~ ~,3He) np~ 3Hepr~~x naAalO~~X 4aCT~4 100-200 M38 
6bln~ 06Hapy*eHbl ~ ~ccneAOBaHbl KBa3~CB~3aHH~e npor oauue 11, 21 

~ He~TpOHH~e 13,4/ OAH04aCT~4HWe COCTO~H~~ ~ 60nbW~M~ yrnoBWM~ 

MOMeHTaM~ (f 2 5) .3T~ COCTO~H~~ np~HaAne*aT rnaBHblM 060n04KaM, 
HaxOA~~~MCR B OAH04aCT~4HOM ~AepHOM cneKTpe cpa3Y *e BcneA sa 
He3anonHeHHo~, ~n~ BaneHTHo~, 060n04Ko~. TaK~M 06pa30M nono*eHO 
Ha4ano cneKTpOCKon~4eCK~M ~ccneAOBaH~~M rnaBHblX 060n04eK, co

I 
I 
I, 

ceAH~X ç BaneHTH~M~. , 
KaKYIO ~H<J)opMa4~1O MO*HO nonY4~Tb B pesynbTaTe TaK~X ~ccneAO

BaH~~? npe*Ae a ce r-o , MbI nony-raea CBeAeH~~ 06 OAH04aCT~4HbIX 

~AepH~X COCTO~H~~X BnnOTb AO 3Hepr~A 'B036Y~AeH~~ E -10-15 M38. 
x 

KpOMe Toro, MO*HO HaAe~Tbc~ Ha nonY4eH~e HOB~X AaHH~X o MexaH~3
Me 3aTyxaH~~ ~AepH~X B036Y*AeH~~ 60nbWO~ 3Hepr~~, KoTop~e Aonon
H~T caeneaua , nony4eHHble np~ ~3Y4eH~~ aucoxonexauiax «onnexrua
~blX MOA /T.e. r~raHTcK~x MynbT~nonbH~X pe30HaHcOB/. KaK M~ YKa
3~Ban~ paHe~/5/,~3BecTH~~ ~HTepec npeAcTaBn~eT ~3Y4eH~e <J)parMeH~ 

Ta4~~ aucoxonexauurx COCTO~H~~ B Z -He4.eTHblX ~ -N-He4eTHbIX ~A
fi, 
i 

II 

pax, ~MelO~~X 06~~~ 4eTt-+0-4eTHbl~ OC,TOB. npOBeAeHH~~ HaM~ 151 

çpaBH~TenbH~~ aHan~s 3aTyxaH~~ npOTOHHO~ ~ He~TpOHHO~ A~p04H~X 

\ 

I~ 

I( 

nOA060n04eK 1f 712 B ~Apax, cocenuax c 90 Zr / ~~Y 50 ~ ~~ Zr4 9 /, 
n03Bon~n CAenaTb BblBOA o cy~ecTBoBaH~~ onpeAeneHHoro ~30Ton~
uecxoro .3<J)$eKTa. Hoaue axcnepaae-rrans aae AaHHble o aucoxonexa
l1\~X OAH04aCT~4H~X He~TpOHH~X ~ npOTOHH~X nOA060n04Kax 1h9/2 

~ li 1312 B ~30Tonax Sn 13,41 ~ Sb / 2 1 n03Bon~IOT npoaepar s B~BOAbl 
pa60Tbl / 5 1 Ha np~Mepe HOBO~ rpynnbl ~Aep. 

Uenb HaCTo~~e~ pa60T~ ABO~K~. 80-nepB~X, B CB~3~ c nO~Bne
... \ I • H~'eM HOBblX 3Kcnep~MeHTanbHblX AaHHblx 12-41 MbI npoaena pac-re ru C~

nOB~X $YHK4~~ B~COKone*a~~x He~TpOHHblX OAH04aCT~4H~X COCTO~

H~~ 
H~~ 

B 117.121SIi*~ aucouonexaua-x npOTOHHblX OAH04aCT~4Hb/X COCTO~
B117,121S~ 80~BTOP~X, OCHOB~Ba~Cb Hi pe3ynbTa~ax MHoro

4~cneHHblx paC4eTOB $parMeHTa4~~ B~COKOB036Y*AeHH~X OAH04aCT~4

HblX /Ablp04HblX/ COCTO~H~~, BblnonHeHH~x B paMKax KBa3~4acT~4HO
I 

{H 

:j __I 
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$OHOHHOR MOAen~(KOM)' MW XOT~M 06cYA~Tb HeKOTOpWe 06~~e 3aKOHO
MepHOCT~ 3aTyxaH~~ OAH04aCT~4HOrO AB~meH~~ np~ 3Hepr~~X Ex~ 

= 5-10 M3B. 

1. MOAEflb, EE nAPAMETPW H AETAflH PAC4ETOB 

$opMan~3M K$M An~ He4eTHWX c$ep~4ecK~x ~Aep Ha~60nee nonHO 
~3no»<eH B 0630pe /13~ 3Aecb Mbl oçTaHoB~Mc~ r ons KO Ha rex acnexrax 
MOAen~, 6e3 06cY»<AeHIIl~ KOTOPblX HeB03MO>KHO ncuoe ~3nO)\{eH~e nony
4eHHWX HaM~ pe3ynbTaTOB. 

raM~nbToH~aH K$M COAep)\{lIlT $eHoMeHonorlll4ecKlIle nOTeH~~anbl 

cpenaer o nona An~ npOTOHOB (p) ~ HeRTpoHoB (n), MOHononbHoe cna
p~BaTenbHoe PP - III nn-B3a~MoAeRcTB~e B xaaane 4acT~~a-4acT~~a 

~ ~30Ton~4eCK~ ~HBap~aHTHoe cenapa6enbHoe B3a~MoAe~cTB~e B Ka
Hane 4act~~a-AwpKa. 

CTpYKTypa B036Y»<AeHHblx COCTO~H~~ He4eTHoro ~Apa npencr aa
nse r ca B BIIlAe cynepnoaauau OAHO!<Ba3~4aCT~4HbIX ~ $OHUHHbIX B03
6Y)\{AeH~R. B pac4eTax, BwnonHeHHWX B HacTo~~eR pa60Te, MOAenb
Ha~ BonHoBa~ $YHK~~~ ~Mena cneAy~~~R BIIlA: 

I -I- Ài [' -I- -I
)'lIv (JM = CJV t a 

JM -I- À~' Di (Jv) aimQÀILi ] JM -I
lJ 

/1/
~~À2i2 -I- -I- -I

-I- .L . r 'I (Jv)[a, [Q). ,QÀ i ]IM' ]JM I'P O ' 
1.. J jm ")'111 ''2 1L2 211

2,11.. 21 

il 

-I- Q-I- ,
rAe a., À' - OnepaTOp~ pOmAeH~~ KBa3~4aCTIIl~W c KBaHTOB~M~ 

4~crtaJ~ [m ~1 $OHÓHa c MOMeHToM, npOeK~lIle~ MOMeHTa H HOMepOM 
À,:Li; 'lI0 - BOnHOBa~ $YHK~IIl~ OCHO~HorO COCTO~HIIlR 4eTHO-4eTHOrO 
~Apa-OCTOBa. 

CTpYKTypa $C1HOHOB 111 ~X 3Heprllllll paCC4I1lTbIBaIOTC~ B npIll6mtmeH~~ 

cnY4aRHOR $a3bl. OAHO$OHOHHa~ BOnHOBa~ $YHK~IIl~ cneAYIO~HM 06pa30M 
3an~CbIBaeTC~ B TepMItlHaX oneoaroooa a:- ,a. : 

, Jm Jm 

-I- 1 Ài -I- -I- À-tL Ài 
Q) . 'li = n- ~ [tP. . [a. a. ] + (-) 4J o [a a ] 1'li •• 

'1L 1 O ~ i1~ J1 J2. J1ml J2 ffi2 ÀIL J1J2 J2 II2 j1 ffil À-IL O 

/2/ 

*B paMKax K~M HccneAoBaHbI rny6QKOne~amHe HeHTpoH~e AbIpO~Hwe 

COCTOHHH5I B nao-ronax S/n /6.7/ Zr H Mo/8/ Srn /9/ H Pb/10 / npo
, '/8/ / 0/

TOH\IbIe nsrpoxnsre COCTOHHHH B 89 y/5/, as o ronax Prn H TI 1 ; BbICOKO

nexamne OAHOqaCTH~HbIe npOTOHHbIe COCTOHHH5I B 145Eu H 209 Bi /11/; 

nuçoxorrexauure OAHOQaCTHqHbIe HeftTpoHHhIe COCTOHHHH B 145 Sm 
H 209Pb/12~ 

2 

3Hepr~1Il OAHO$OHOHHblX COCTOflHIIlR QÀ-I- • qt0- CtJÀi ~Bn~IOTC~ KOpH~M~ 
IL I 

anre6palll4eCKoro ypaBHeH~fl: 

XÀi À'(À) (À) ) (X Ài ) 4 (À) (À) XÀi 
( X I = 1 , 

K O -I- K 1 n -I- p - ~O K 1 n p 

(f (À) (-1-»2 /3/
j1 i2 U j 1 j2 (J1j 2

Ài 1 Lr 
X =r
 

j1 j 2 e ~. - CtJXi

J1J2 

Ài Ài. 
BwpameHIIl~ Anfl aMnn~TYA tPi1j2 ~ c,b-i TaKOBbl: 

1i 2 
f (À) U (+) f (À) U (+) 

Ài _1__ • it i2 hj 2 Ài 1 jlj2 jlj2 

tPj1i2 4J i 1i 2. /2~ fi (". o - CtJÀ' v211·\i (: . -I- CtJÀ' 
1v r J 1 J2 1 r J1J2 

. Ài Ài Ài 1 - (K (À) -I- K(À) ) X Ài
 
'!i = Y -I- Y { O ~ 1 r }2
 

r r -r (M . (À) Àl ' /4/

(K O - K 1 ) X_r
 

yÀi = 1- Lx).i I
 
r 2 oCtJ r CtJ ::= CtJ1..1
 

B $opMynax /3/,. /4/ MbI ~cnonb30Bam1 cneAYIOUU1e 060~HaqeHHR: 
K~~ - KOHCTaHTbI ~30CKan~pHOro H ~30BeKTO~HOrO ~ynbT~nonbH~X 
'B3áHMOAe~CTB~~, f~À). . - 'npIllBeAeHHbl~ oAH04aCT.~.4Hbl~ Mai'p~4HblH 

. J1 J 2. À . ' 
3neMeHT oneparopa r.(r) i YÀtL' rne f(r) - paA~anbHbI~ !tJopM<J)aKTop 
MynbTlIlnonbHoro B3a~MOAe~CTB~~; (J' J' . e: (Jo -I- (i '- 3Hepn1~ ABYX-

(-I-) 1 2 1 2 
KBa3~4aCT1Il4Horo COCrO~H~~; U j j = Uj ". -I- U. V. , r Ae U JO', VJ'

1 2 1 J 2 J2 J 1 
o -

K03$(fl~~lIleHTbI npeoõpaaoaaaaa 60ronlO6oBa. H30Ton~4eCKJIt~ HHAeKC r 
np~HHMaeT ABa 3Ha,4eH~fl: n, P; ~3MeHeH~e 3HaKa'r 03Ha4aeT nepe 

MeHY HHAeKCOB n 4 p , 

y oA~~~aCT~4HblX ~HAeKcOB i 1 i ! B Bblpa*eH~RX Afl~ aMnn~TYA
 

tP 111 í/4/ nOApa3YMeBaeTC~ TOT >Ke ~30Tan~~eCK~~ ~HAeKC, 4TO
 
\11 Y 'Y I' .'-H3 /4/ B~AHO, 4TO K034J<t>~~HeHT 'Y Ài ~rpaeT pons HOPMH
r r
 
py~~ero MHomHTen~ B BonHOBoR '4JYHK~~~ OAHO$OHOHHoro COCTO~HH~.
 
np~4eM KamAbl~ $OHOH xapaxrepaayerca ABYM~ TaK~M~ MHom~Ten~M~ 

À"
He~TpoHHbIM ~ npOTOHHbIM. 4eM MeHbwe Ben~4~Ha '!ir 1, TeM xonnexraa
~e $OHOH, T. e. TeM õonsuiee 411lCnO AByxKBa311l4aCT~4HbIX KOMnOHeHT 
Aa~T BKnaA B ero CTPYKTYPY. 3aMeTIIlM, 4TO B 06~eM cnY4ae ~:i # 
# c.Y Ài , ~ nl1~ To,r,ga, KorAa K <;) = O ~nlll K?) = O, ~MeeT MeCTo 
pa B~H C l' BO Q{ i _ q{ Ai _ yÀi yÀi

.:J n - .:J P - n -I- p • 
4acTb raM~nbTOH~aHa K$M, onacuaaouraa B3a~MoAe~cTBlIle KBa3~-

4acTIIl~ ~. $OHOHOB, IIlMeeT BIIlA: 

'3 



1 {+ À-Il
Hqph = - -=. I (QÀ i + (-) QÀ- i) I B(j1j2À-Il) +h.c.},

2 - '2 'l"i Il Il ..
V ''+'-	 J1J2 

T /5/ 
J2 + ffi2 + 

B(jlh~À -Il) I (-) <hmti?ffi2!À-Il>aj1ffi1aj2-mi
m1 m2 

CIo1Ila B3aVlMoAei1cTBVlR KBa3V14aCTVI~bl a+JM C COcTORHVleM [a.+ o.+. ] JM . ~	 Jlll 'i\lll 
onpeAenReTCR BenVl4V1HOVl: 

1 (À) (~)
 
2À 1 Y! f Jj v Jj
 (-)

f(JjÀi) =( + )	 = UJu j - VJvj • /6/VJj
 
2J + 1 V~:i
 

M3 Bblpa>KeHVlR- AnR f (Jj Aí) cneayer , 4TO 4eM «onnexruauee $0


HOH, TeM CVlnbHee OH B3aVlMoAei1cTByeT C KBa3V14aCTVI~aMVI. M3 BbI

pa>KeHVlR /6/ cneAyeT TaK*e, 4TO npOTOHHaR VI He~TpoHHaA K~a3W


4aCTVI~b1, HaxoAR~VleCR Ha nOAo60n04Kax C 0AVlHaKOBWMVI J, no-pa3

HOMY B3aVlMoAeHcTBY~T c OAHVlM VI TeM >Ke $OHOHOM. 

napaMeTPbI MOAenbHoro raMVlnbTOHVlaHa nOAPo6HO 06cY>KAanVlCb 
Q pa60Te/14~KYAa M~ VI 9Tc~naeM 4V1TaTen~ 3a cnpaSKaMVI. B HaCTOR~ 
~eH paõor e MW npVlSOAVlM r ons xo napaae'rpu nor eauaana BYAca-CaK
COHa, c nOMO~~ KoToporo onHcwBaeM cpeAHVle RAepHble nonR AnR 
npOToHHO~ VI HeHT~OHHOH CVlCTeM /Ta6n.1/. KpOMe Toro, Ha pVlc.1 
MOI npVlBenVl <t>parMeHTbl COOTBeTCTSYIOI.I.\VlX 0AH04acTVl4HwX cxex , AnR 
RAep 117Sn ~ 117Sb oac-reru sunonaeuu c oAHo4acTVl4Ho~ cxes-oü , 
coor aercr syoureü A = 115, AnR RAep 121Sn VI 121Sb - c 0AH04ac
TVl4HO~ cxeaoü A = 121. B pacverax Yl.iVlTblSanVlcb see c.,.3aHHwe 
VI Y3KVle KQa3~CBR3pHHwe COCTORHVlR B OAHo4aCTVl4HOH AMe /T.e. 60
nee WVlPOKVlH cneKTp, 4eM nOKaa8HHWH Ha pVlc.1/. npeCTP8~CTBO

•	 + +"
OAHO~OHOHHblX COCTORHVlH BKn~4ano Bce <t>OHOHW À"= 1- - 7- c 3Hep

rVlRMVI ú) Ài ::: 21 M3B. 

TaÕJIHIJ;a 

TIapaMeTpw OAHo~aCTH~Horo nOTeHIJ;Hana BYAca-CaKcoHa 

0(, <1J4-IA VO' MaB' .r., 'ÍJ4	 T.oMaB 
, 

HettTpOH1:l 44,3 1,28 1,613 9,1
A. == 115	 9,5llpOTOHl:l	 54,6 1,24 1,587 

HeHTpoHhI 43,2 1,28 1,613 8,9 
A = 121 1,24 1,587 10,4llpOTOH1:l	 59,9 

~ 

BbI"IVlCnRR pacnpeAeneHVle oAHOKBa3HQaCTVl4HoH KOMnoHeH~bl' no 
cneKTpy He4eTHoro AARa, MW, K8K H 'paHee, Hcnonb308anVl MeTOA 
CVlnOBblX <t>YHK~VlH/1'6( B kaue cr ee BeCOBOH <t>YHK~VIVI 6bIna Bbi6paHa no-

peH~e8CKa" c nOnYUl601PHH~ A - 0,5 tb8 . .. 

PHc.1. ~parMeHTW OAHo~aCTH~- EnljM3B 
__1;11/2HbIX cxeM, paCC~HTaHHwe c na 15. 

paMeTpaMH, npHBeAeHHb~H B Taôn.1.	 --1i'512 
10.	 __ 7i1112 2f5/2 __1;11/2---Ilh9J2 _299f2--1i,5n --';132 --1;'512 

215/2 
--21712 --./3p1l2s.	 --'1!'912 

-.(~~f,f
~1312}h9/2 2d312 /lf5/2 --21712...-(~i'312 /lh11L 2 -.t\h 

2f512 912 3s112 -- )P1l2O. -- 3P3/2~ __ '9712 -"3p~ 
21 

-- m. -- 2d5l2 -- 2f712 ~~~ 
--lh

1112 -s. ~'dj~ Jh l11 2 ~===-.19712 
~!..--"""Js 1/2 --199/2 ~S1l2 1d 5l2 ~~d3l2 

--'97/2 --2P1I2 --19 7/ 2 
-10: ~d512 --2P3I2 '~d5l2 

--115/2 '9g/2 

-_2P
19912 ' 99/2 I12 

-- __2p 1 
-- -- " 712 '1 3 -15_ . __ 51 
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2. PE3ynbTAT~ PAC4ETOB 

2. 1. M30Tonbl 117, 121Sn 

3KcnepVlMeHTanbHble AaHHble o SblCOKOne>Ka~VlX HeHTpOHHblX O.qHO
4aCTVl4H~X COCTORHVlRX nOnY4eH~ S peaK~VIVI Cp~Ba HeHTpOHa ~,3H~ 
npVl E a = 183 M3B. Cnexrpu BbJneTa~IJ.lVlX 4aCTVI~ 3He Vl3MepeHbl AnR 
MVlweHeH 112, 116-124Sn /4~ HO KOm14eCTBeHHble AaHHble o pecnpenene

HVIVI CVlnbl BbICOKOne>Ka~VlX HeHTpOHHblX nOA060n04eK onyõnaxoaaaa 
r ons KO AnR 121 Sn /3~ AHanVl3 yrnosux pacnpeneneuaã noxaaan , 4TO 

'Ha,6n~AalOU\VleCR B Ce4eHVlRX pea K~VlVI peaouaucuue CTpYKTYPbl I E x ~ 

= 4-12 M3B/ CBR3aHbl c B036Y>KAeHVleM' 060n04eK ih 9h2 VI li 13/2 •
 
OTMeTVlM ABe r naaaue 4epTbl nonyueuuux B pa60TaX 3,4/. AaHHbIX:
 
a/ B Vl30TOnax 121-125 Sn npVl E x ... 5 M3B BVlAeH Y3~VlH nVlK /r , 1 M3B/,
 
B KOTOpOM cocpeAOT04eHO 50-70% cVln~ nOA060n04KVI lhg / 2 : OCTanb-


HaR 4aCTb ee cunu , TaK xe , KaK 11I cuna pOA060n04KIIl li 13/2 ' Ha

XOAVlTCR npu	 E x > 5 M3B·, 6/ B Vl30Tonax .113,117,119Sn VKa3aHHblH 

oi • 

Y3KVlH nVlK OTCYTCTsyeT; Vl3MeHeHHe Ce4eHVlH peaK~VI~ (a, 3He) BAOnb 
4en04KVI Vl30TonOB onoaa OT 125Sn K 113 S~ yxaauaaer Ha ycuneaae 
$parMeHTa~VIVI BblCOKOne>KaU\Vlx HeHTpOHH~X COCTORHVlH. 

PaCCMOTpVlM Tenepb OAH04aCTVl4H~e HeHTpOHH~e cxeMbI B VlHTepe
cyouu-x Hac Vl30Tonax onoaa /PVlC. 1/. npVl Bbl6paHHblx HaMVI napeae'r 
pax OAH04aCTVl4Horo nOTeH~Vlana 3HeprVlVl B036Y>KAeHVlR nOA060n04eK 
lhg/ 2 VI li 13/2 E - 9 M3B, npVl4eM OHVI- oacnonoxeaa 04eHb 6nVl3KOx 
APyr K APyry*. 6nVl3Ko K 3TVlM nOA060n04KaM pacnonO>KeHa nOA060n04

* BJIH3KOe pacnonoxeaae HeHTpoHHbIX nono õonoxex lh 9 / 2 H li 13i2 

RBJIReTCR	 oô~eH ~epTOH OAHo~aCTH~Hb~ CneKTpOB OT A = 90 AO 210 
napaMeTPH3aIJ;HH/12/.OHo,nO-BHAHMOMY,npn auõpannoü HaMH npOCTO 

CBR3aHO c HX npHHaAJie)KHOCTbID K OAHOH rnaBHOH oõono~Ke. 

5 



PHc.2. CanOBWe ~yHK~HH KBa3H
117Sn Sn CBR3aHHWX HeHTpOHHb~ OAHOqaCT~

J< 121 0,5 
'[; 
'~!~ HWX COCTORHHH B H30TOrraX 117, 1218n. 
03 ~ 

2<'h .• A 2<", 
o.i] O,lJ~ 

Ka 2~/2' a Ha 3 M3B H~~e - ee 

0,3r A_/\ 215/2 0,3 A~ ,f1 215/2 
cn~H-op6~TanbH~~ napTHep 2f 7 / 2 
B 3TOlll ~e oôriacru E x HaxoAATCfI

~t ~ V· ~~ ~~ 
nOA060n04K~ 3p, OAHaKO ~x BKnaA 
B ce4eH~e pe axua« (a, 3 He) HaO'3f~0'3~il~1'13/

0,1 
2 

0,1 CTOnb~O Man, 4TO B AanbHelllweM MW 
~X paCCMaTp~BaTb He 6YAeM. 

o,3l A_/\'hg;, 0,3 C~nOBWe ~YHK4~~ AnA 4eTwpex 
nOA060n04eK li 13/2 , 1h 9/2 ~ 2f 
B f1Apax 117, 121Sn ~306pa~eHbl Ha 

0,1~ JVV~ 

2 3 4 5 6 7 8 9 10 ~ 4 5 6 7 8 
~~c.2, HeKoTop~e ~HTerpánbHwe 

xapaKTep~cT~K~ pacnpe,qeneH~R ~X c~nw npHBeAeHw B Ta6n.2. C~no

sue ~YHK4~J.1· C J(EJI) HMelOT AOBonbHo AnHHHble, MeAneHHo CnqAalOtl.!He 
XBOCTW. 3Ta 4aCTb OAH04aCTH4HO~ CHnW BXOA~T B $OH peaK4HH, 
H ~3Bne4b ee OTTYAa HaM He npeACTaBnfleTCfI B03MomHWM. 3KcnepH
MeHTaTOpw 60nee HnH MeHee y~newHo aHan~3HpYIOT CTPYKTYPW, BWAe
nfl~tl.!HeCA HaA ~OHOM peaK~~R. n03TOMY MW npHBenH B Ta6n.2 xapaK
TepHCTHKH TOIll 4<;lCTH CHnO.BbIX pacnpeneneaaa , B KOTOPOIll C~ (Ex) ?: 0,05. 
KOHe4Ho, Bw6paHHw~ HaMH KpHTepH~ ycnoBeH. OH Mo~eT AaTb TonbKO 
Ka4eCTBeHHoe npeACTaBneH~e o TOM, KaKaA 4acTb OAH04aCTH4HO~ CH
nw hOA060n04eK cocpeAOT04eHa B pe30H~HCHWX CTPYKTypax H Mo~eT 

6WTb oõuapyxeua 3KcnepHMeHTanbHO. OKa3bIBaeTCA, 4TO B pe30HaHC
HblX 06naCTAX cocpeAOT04eHO 70-80% nonuoa oAHo4acT~4Ho~ CHnbl 
nOAo60no4eK. 3aMeTHM, 4TO 4eHTpO~A~ pe30HaHCHWX o6naCTe~ Mano 
OTnH4alOTCfI OT 4eHTpOHAOB, paCC4HTaHHWx AnA Bcero H3Y4eHHoro 
HHTepBana ~Ex' HO BTOPO~ MOMeHT a pe30HaHCHO~ 06naCn1 3aMeTHO 
MeHbwe nonHoro BTOpOrO MOMeHTa. 

$parMeHTa4HfI nOA060n04eK li13/ 2 , 1h 9/2' H 2f 5/ 
2 

oxaaanacs AO

BOnbHO CHnbHO~. OCHOBHafl 4aCTb CHn~ 3THX Tpex no,q060n04eK CO~
 

Cpe,qOT04eHa npaKTH4eCKH B OAH~M H TOM ~e HHTepBane
 
4 oS E x oS 10 M3B, 3Ha4eHHfI e ropor'o MOMeHTa pacnpe,qeneHH~ a :::=
 

=1 ,5-2 M3B. nOA060n04Ka 2f 7 / 2 ~parMeHTHpoBaHa 3aMeTHo cna6ee.
 
~parMeHTa4HA nOA060n04eK B 1178n nony-rana cs cuns uee , 4eM 

121 SB n. Ha 3TO YKa3WBaeT TOT ~aKT, ~TO AnA Bcex paCC4HTaHH~X
 
v 117 121 '
 

c~nOBWX pacnpeAeneHHH a( Sn) > a( Sn).3TO 3aMeTHO H no PHc.2. 
np~4HHa COCTO~T B 60nbwe~ 3Hepr~H B036Y~AeHHA nOA060n04eK 
B 117Sn, He~enH B 121Sn. OAHáKO pa3nH4HfI B TeopeTH4eCKHX CH

nOBWX ~YHK4HAX B ABYX AApax He CTonb 3aMeTHw, KaK B 3KcnepH
MeHtanbHWx ce4eHHAX peaK4HH ~,3H~. MaKCHMYMW CHnOBWX ~YHK4H~ 

nOA060n04eK li 13/2 H lh 9/2 pacnonoxeuu ripa Ex:: 5-6 M'3B, T. e. 
6m13Ko K 3KcnepHMeHTanbHoMY nHKY c E x :: 5 M3B. TaK~M o6pa30M, 
MO~HO CAenaTb BWBOA o Ka4eCTBeHHOM cornaCHH Teop~H H 3KcnepH
MeHTa. 
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Ta6JlH~a 2 

XapaKTepHCTH:KH: pacrrpenerrenaã CH:JIbI BblCOKOJIeJKalIUfX 
Heí1TpoHHhIX 0AHOqa.CTw.IHbIX COCTOHHHH B aaoronax
 

117,121Sn
 

- _....'"="'-=
 

íI.npo n 1 J AE 9 MaR E~ MaR 6'", MaB c2s
 
:x: 

--,-- 
O - 10,0 4,6 1,96 0,90

2f7/2 3,0 - 7,0 4,8 0,88 0,64 

2,0 - 13,0 7,8 1,77 U,~3 
21'5/2 

5,0 - 10,0 7,6 1,11 0,81 

1178n 2,0 - 13,0 7,3 2,24 0,84 
1i13/2 4,0 - 10,0 6,9 1,55 0,71 

2,0 - 13,0 7,5 2,00 0,91 
1hs/2 5,0 - 10,0 7,5 1,60 0,76 

O - 7,0 3,8 1,35 0,86
F.f7/ 2 2,0 - 6,5 4,0 1,02 0,76 

1,0 - 11,0 6,9 1,57 0,92 
21'5/2 4,5 - 9,0 6,9 1,08 0,81 

121 Sn 
1,0 - 11,0 6,7 2,0 0,891i13/2 4,0 - 10,0 6,9 1,52 0,78 

1,0 - 11,0 6,8 1,6 0,92
1~/2 4,5 - 9,0 6,8 1,09 0,79 

KonH4eCTBeHHoe cpaBHeHHe TeopHH ~ 3KcnepHMe~Ta MO~HO npo
BeCTH ce~4ac TonbKO Ha npHMepe 121Sn, AnA KoToporo ony6nHKoBa
H~ npeABap~TenbH~e AaHHwe o pacnpeAeneHHH CHnw nOA06on04eK 
Ih 9/ 2 H 1i 13 / 2 /3/ /CM. Ta6n.3/. Me~AY TeopeTH4eCKHMH pe ayns ra
TaM~ H ,qaHHbIMIo1 axcneoase-rra Io1MelOTCfI 3aMeTHble paCXO~AeHIo1A. Bo
nepaux , K 3Kcneplo1MeHTanbHOMY nlo1KY c Ex = 4,89 M3B H J17 = 9/2
6n~~e pacnonomeH MaKCIo1MYM CHnOBO~ $YHKUIo1Io1 no,q060no4KIo1 li 13/ 2 
/E m = 5,1 M3B/, a He no,q060n04KIo1 Ih 9/2 /E = 6,2 M3B/. Bom 
BTOPbIX, 1013 AaHHblX pa60T /3/ cneayer , 4TO 93% CHnbl nonoõono-uca 
Ih 9 / 2 cocpenoroveuo B Y3KOM ~HTepBane ~E <2,5 M3B 

x
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Ta6nHu;a 3 

3KcnepHMeHTaJIbHble /.a.3/ H TeOpeTHtleCKHe naansre 
O pacnpenenéaaa CHJlbI nonoõonoxex li 13/2 , lh 9/2 ' 
2f 2f B 121 Sn H 117 Sb

5/2 ' . 7/2 

ôKcnepHMeHT	 TeOpH.R: 

.H .n; P O l\a,4Ex,:rOv~B) JT c2s ~ , b EX (MaB) J 11 c2S 

9/2- 0,67 9/2 0,12 
13/2+ 5,1 13/2+ 0,21E.m4, B9:tO,05~ 

AE 4,6-5,6 5/2 0,11x 
7/2- 0,12 

9/2 0,25 9/2 0,40 
A~= 5,4-7,0 13/2+ 0,16 AR = 5 4-7 O 13/2+ 0,20x ' , 

. 121 Sn	 5/2 0,36 
7/2- 0,10 

9/2 0,34 
13/2+ 0,27 13/2+ 0,39 

~ Ex ::% 7,0-10,o AB = 7,0-10,0x 
5/~ 0,40 
,7/2

'9/2 1,09 9/2- 0,46 
~ =IO,B±ü,3 13/2+ 0,28 F.m= 10,8 13/2+ 0,49 

'/11Sb r c 5,5:tO,6 AE;x= 8,Cl-13,5 5/2 0,41 
7/2- 0,61 

14,5< E < 7 M3B/. B TO ~e apeMR Ha ropa3AO 60nee W~POKOM ~Hx 
TepBane AEx - 5 M3B 15,4 <Ex < 10,0 M3BI o6HapymeHo TonbKo 43% 
c~n~ nOAo60n04K~ li 13/2. CornaCHO me HaW~M paC4eTaM, c~na 3T~X 

nOAo6on04eK pacnpeAeneHa npaKT~4eCKH no OAHOMY H TOMY me ~H
TepBany 3HeprHH B036ymAeHHR W~P~HOH AE - 4- 5 M3B. nepaoe H3x 
YKa3aHH~X pacxomAeHHH He npeACTaBnReTCR HaM BamH~M, T.K. TeopHR 
BpR~ n~ Mo~eT npeTeHAOBaT& Ha CTonb 6YKBanbHoe BocnpOH3BeAeHHe 
TOHKO~ CTPYKTYP~ ce4eHHH. 60nee cymecTseHHO, 4TO pa3nH4a~TCR 

pe3ynbTaTM paC4eTOB ~ AaHH~e 3Kcnep~MeHTa, OTHocR~HecR K pac
npeAeneHHRM OAH04aCTH4HO~ CHn~ Ha 60nbWHX ~HTepBanax ~E . Mano-

x 
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BepORTHo~ npeACTaBnReTCR HaM CTOIlb cna6aR $parMeHTa~~R nOAo6o
n04KH lh g/ 2 • Aanee, 3KcnepHMeH1anbHwe AaHHwe KaK 6YATO 6w YKa
3WBa~T Ha TO, 4TO nOA06on04Ka 1i 13 / 2 pacnonomeHa Ha 4-5 M3B 
Bwwe nOA06on04K~ lh 9/ 2 ~ $parMeHT~pOBaHa ropa3AO CHnbHee. KaK 
MW y~e oTMe4anH Bwwe ICM. npHMe4aHHe B Ha4ane 3Toro pa3Aena/, 
6nH3Koe oacnonoxeaae nOAo60Il04el< li 13/2 ~ Ih 9/2 RBm'1eTCR CHCTe
MaTH4eCKOH 4epTO~ ~eHOMeHonorH4eCK~X oAH04aCT~4H~X cneKTpOB 
H CSR3aHO c ~x np~HaAne~HOCTb~ K OAHO~ H TO~ me rnaBHo~ 060
n04Ke. 

OAHOH 11I3 B03MQ)I<HbIX npH4HH Konlll4eCTBeHHblX paCXO>l(AeHH~ r eopan 
H 3Kcnep~MeHTa ~BnReTCR ItlCKamaID~ee Bn~~H~e BKnaAa B ce4eHHe 
~eaK4~H cpWBa nOA06on04eK 2f 5/ 2 ~ 2f 7 / 2 . C aHanor~4HO~ cltlTya
,-,~e~ Mbl yme cranxaaanac s nplo1 ~3Y4eHHH npOTOHHblX oAH04acT~4HbIX 

nOA060noyeK 1i13 í 2 Itl Ih 9/2 B .145 E u /1,2/. 3AeCb Y4eT axnana B ceue 
HHe 'peaK4H~ nOAo60n04KItl 2f 7/ 2 . ynY4w~n cornac~e TebpeT~4eCKItlX 

Itl 3Kcnep~MeHTanbHblX oacnpeneneaaü cuna nOA06on04eK li 13/2 
~ Ih 9/2 . K CO>KaneH~IO, npouenypa 1tl3Bne4eHHR c~nbl nonoõonouex 2f 
H3 ce4eHH~ BeCbMa HeoAH03Ha4Ha BcneAcTB~e Toro, 4TO BepO~THO
CTH nepeXOAOB c e = 3 B peaKlJ,ItlRX cpWBa np~ 3HeprH~X nY4Ka 
100-200 M3B HaMHoro MeHbwe BepoRTHoCTe~ nepeXOAOB c e = 5 ~ 6. 

2.2. J.130Tonbl 117,12 1Sb 

06paT~MCR Tenepb K H30TonaM CypbMW. C~noBwe $YHKU,HH AnR 
npOTOHHblX OAH04aCT~4HbIX COCTORH~H li 13/2 ,lhg/ 2 , 2f 5/2 ~ 2f 7/2 
B H30Tonax 117, 121Sb ~306pameHbl Ha pHC. 3, ~HTerpanb Hble xapaxre
pHCTItlKItl pacnpeAeneH~H oAH04acT~4Ho~ c~nw np~BeAeHW B Ta6n.4. 

$parMeHTau.~R npOTOHHWX nOAo60no4eK nonY4HnaCb 04eHb c~nbHO~. 

OHa HaMHoro cuns nee cDparMeHTalJ,H~ nOAo60n04eK c Te'v1~ }/(e KBaH
TOBWM~ 4HcnaM~ B 145Eu/11~rAe HX 3Hepr~~ B036ymAeHHR Ha 4-5 M3B 
HHme. 3Ha4eH~~ BToporo MOMeHTa a AOcTHra~T 3,5 M3B. HHTepBanw, 
Ha KOTOPWX ~C4epn~BaeTCR -90% c~nw nOAo60no4eK, 04eHb Ben~K~: 

~Ex=15-18 M3B. 3Ha4HT~nbHYID 4acTb 3THX ~HTepBanOB COCTaBnR~T 

yme o6cY>KAaSWHecfI HaMVI IIXBOCTbll1 pacnpenenenuã , B KOTOPblX co
Aep~ItlTCfl õonee 30% OAH04aCTH4HO~ canu , Ocr ans aue 60-70% coc pe 
AOT04eHW Ha ItlHTepBanax W~P~HO~ ~Ex~6-8 M3B. n04T~ paBHOMepHoe 
pacnpeneneuae c~nbl nOA060n04eK BHYTP~ 3TVlX ~HTepBanOB Itl cyurecr 
BeHHoe nepeKpWT~e c~nOBWX pacnpeAeneH~H 3Ha4~TenbHO ycnomHRIDT 
3aAa~y ~3Bne4eHHR CHnw nOAo6on04eK H3 3Kcnep~MeHTanbHWX ce4e
HH~ peaKu,~11 cpuaa . 3HeprHH B036ymAeH.~~ nOA06ono4eK B H30Tonax 
117Sb ~ 121 Sb 6nH3KH, n03TOMY pa3n~4~fi B o acnpenene-u-ax OAHO
4aCT~4HO~ CHnw BW3BaHW B nepBYID o4epeAb pa3n~4~RM~ B MaTpltl4HWX 
3neMeHTax B3aHMOAe~CTBHR He4eTHoro npoTOHa c cDoHoHaMH pa3Hblx 
4eTHO-4eTHblx OCTOBOB I 116 Sn ~ 120Sn I. 

3Kcnep~MeHTanbHwe AaHHwe o BWCOKone~am~x 0AH04aCTItl4HWX npo
1?~HW~2~OCTORHHRX nonY4eHw K HaCTOR~eMY MOMeHTy TonbKo An~ 

Sb . B ce4eHHH pêaK41tl~ 116Sn(a,t) 117Sb npH E " = 80 M3Ba 
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1). 

~I 
117-11 Sb 0t121 Sb 

~[ /'--.. 1\ 2fV1 

0,2 

O"I~ =L ~ -~ 
~:~=--~ 

3 4 5 6 7 .8 9 10 11 12 13 14 15 16 17 Ev.M3B

PHc.3. CHJlOBhIe cPYHKIJ;HH KBa3HCBR3aHHhIX rrpOTOHHhIX 

o,n;HOl.!aCTHl.!HbIX COCTOHHHJ1: B aao'ronax 117,121 Sb. 

Ta 6JlHIJ,a 4 

XapaKTepHcTHKH pacrrpe,n;eneHHH CHJlW BWCOKOJle~amHX COCTORHHH 

B aao r-onax 117.121 Sb , 
íI .It P O n 1 J tA ExMaB E, MaB 6) MsB c2s 

2t 3,0 - 18,0 9,7 2,95 0,89 
7/2 6,5 - 12,0 9,1 1,39 0,62 

2f I ,O - 19,O 13, I 2 , 55 O,94 
5/210,0 - 16,0 13,2 1,26 0,73 

117Sb 
1,0 - 19,0 12,0 3,33 0,90

11 .
13/2 8,5 .~ 16,5 12,5 2,25 0,69 

1~ 1,0 - 19,0 12,4 3,48 0,93 
/2 9,5 - 16,0 12,7 2,16 0,69 

2f 1,5 - 16,5 9,4 3,13 0,90 
7/2 7,0 - 13,.5 10,0 1,71 0,62 

2f 4,5 - 20, 5 14,O 2,95 O,90 
5/2 10,0 - 17,0 13,8 1,05 0,65 

121Sb 
' 1,5 - 17,5 11,4 3,36 0,88l 1. " 

" 13,2 8,0 - 16,0 12,0- 2,48 0,69 

1~ 1,5 - 17,5 11,9 2,65 0,90 
-~/2 9,0 - 15,0 12,2 1,81 0,69 
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B~AeH W~POK~~ n~K, 3aH~Ma~~~~ o6nacTb 3Hepr~~ B036Y~AeH~R 

7 :ÇE x ~ 17 M3S. n~K 6bln ennpoxcaxaooaau r ayccaaaoa , napaner pu 
KOToporo np~BeAeHbl B Ta6n.3. no ~opMe yrnoBblx pacnpeAeneH~~ 

BblneTa~~~x TPHTOHOB MO~HO np~~T~ K 3aKnID4eH~ID O'TOM, 4To np~ 

B036Y~AeH~~ npoTOHHblX OAH04aCT~4HblX COCTORH~~ AOMHH~PY~T nepe
XOA~ c .f = 6 ~n~ 5. 3KcnepHMeHTá~opaM He YAanOCb pa3Aen~Tb " BKnaA B ceueuue (a,t) -peaK4~~ nonoõonoue« ih 9/~ lf1 li 13 / 2. np~

BeAeHHble B r aõn , 3 3Kénep~MeHTanbHble 3Ha4eH~R O S nonY4eHbl~ 
B npeAnono*eH~~, 4TO 8 3KCnep~MeHTanbHOM n~Ke cOCpeAOT04eHa~ cana TOnbKO OAHO~ nOAo6on04K~ t t ;«, Hn~ 1í 13 / 2 Hn~ lh g / 2 /.1 

l}~ O CTeneH.H cor.nacaa TeOp~~ H 3KCnepHMeHTa TPYAHO cnenar s
 
onpeAeneHHble BblBOAbI. UeHTpO~AbI paCC4HTaHHblX HaMH CHnOBblX pac

npeAeneH~~ nOAo6on04eK ih 9/2 ~ li 13/2 nexa r Ha 1-2 M3S autue
 
MaKC~MYMa 3Kcnep~MeHTanbHoro raYCCHaHa. Ha HHTepBane ~Ex'
 

4eHTp KOToporo coanaAaeT c MaKC~MYMOM raycc~aHa, a pa3Mep 
c ero nOnYWHpIflHO~ /T.e. ~Ex=r, eM. Ta6n.3/, cocpeAOT04eHO OT
 
40 AO 60% c~nbl 4eTblpex IfICCneAOBaHHblX nOAo6oJl04eK. B npenenax
 
T04HOCT~ onpeAeneH~R napaMeTpOB raycc~aHa Em lfI r ICM. Ta~n.3/
 

TeopeT~4ecK~e 3Ha4eH~R C2s MorYT H3MeHHTbCR Ha 25%. npaKT~4e

CKH BCR OCTaBwaRCR 4aCTb C~J1bl nOAo60no4eK 2f 5/2' li 13/2 ~
 ihg / 2 
HaxOA~TCR np~ 60nee BblCOK~X 3HeprlflRX /E > 13,5 M3B/,'a c~na 

nonoõono-uca 2f 7/2 - np~ 3Hepr~AX E < ff M3 B. Ecna ~e paccaor -
A ... X ...peTb Becb ~HTepBan aE x' KOTopQ~ 3aHHMaeT 3Kcnep~MeHTanbHbI~ nHK 

17 :5- Ex _'S 17 'M3B/, TO Ha HeM ~C4epnblBaeTCA õonee 80% Clflnbl acex 
nop,06on04eK. 

3. 05CY~AEH~E PE3ynbTATOB ~ ~BOA~ 

Aa~e 6ernoro B3rnRAa Ha pHc.2 H 3 AOCTaT-04HO, 4T06b1 3aMe
T~Tb HaMHo~o 60nee c~nbHY~ ~par~~HTa4H~ npOTOHH~X nOAo6ono4eK 
li 18/2 , Ih 9/2' 2·(. He~en~ He~TpoH·HblX. 3aMéTHM, 4TO Y He4eTHblX 
~30TonOB ASn VI ASb o~~~ 4eTHo-4eTHblH OCTOB. B 4eM *e np~4If1H? 
CTonb c~nbH~X pa3nVl4~~? 

Ha $parMeHTa4~~ 0AH04aCTIfI4Horo COCTORH~R OKa3b1BaeT BnVlHHlfle 
4enaR cOBoKynHocTb ~aKTopoBJ 4To MO~MO B~AeTb 1f13 xopowo ~3BeCT

... tf\ I . 161 . d·'
HO~ \VopMynbl CM., Hanp~Mep ,'Am;t spre a 1Ug-JllIflPHHbl COCTORH~R 

npocroü CTpYKTYPbl r +, B03HVlKa~e~ BCIleAcTBHe B3aHMOAe~CTBIfIR 
/ 

!
I 

"npocror-o" COCTORH~R c OKPY>K.a~~H.M~ er-o õonee CnO>KHblMIfI: 

~I' r ... = 21Tp < V 2 > /7 I 

v

/p - nnOTHOCTb cnO~H~X COCTORHVl~, <v 2 
> - cpeAHee 3Ha4eHlfle KBaA

' 
1'1 paTa MaTplfl4Horo 3neMeHT~ B3a~MOAeHCTBIfIR npOCToro COCTORH~H co 

I cnO~H~M~/. nnOTHOCTb COCTOAHIfI~ p- ~YHK4HH 3Heprlfl~ B036Y)I(Ae~HR 
.1 Ex. cnIflHa~. 4eTHOCT~ COCTORH~~. CpeAH Bcex 3T~X ~aKTopoB, 

Bn~R~~HX Ha r+ ,noA4ac TPYAHO 6b1~aeT B~Aen~Tb Halfl60nee Ba*H~~. 
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li 

nOCKonbKY B HaCTOR~~X paC4eTaX M~ CpaBH~BaeM ~parMeHTa4~~ 

nOA060n04eK c OA~HaKOBbIM~ nfJ, TO 3aB~Cf'1MOCTb p 01" J1T He /ltr-' 

paer ponu , Ilpaana , nporou-rae 06ono4K~ l;1MeIOT 3Hepr~1O B036Y>KAe

H~f1 Ha 3-4 M3B 60nbUJe, 4eM HeihpoHHble, ~ pOCT nnoruocru p 
c Ex' õeaycnoauo , Bn/llReT Ha BeJ1~4~HY r,J. /~m1 a /. Ho B Haw~X 
MOAenbH~X pac4eTax ~3-3a orpaH~4eHHo~ CnO)f{HOCT~ BonHoBoR ~YHK

4/1l~ /oHa BKnlO4aeT KOMnOHeHT~ He CnO>KHee, 4eM 3p-2h/ nnOTHOCTb 

p pacTeT C 3Hepr/lle~ ropa3Ao MeAneHHee, 4eM peanbHaA nnOTHoCTb 

flAepHblx YPoBHe~. TaK, Anfl nOA06on04eK Ih 9/2 ~ 1i 13/ 2 4/1lCnO CO

CTOflH~~, 83a~MOAe~CTB~e C KOTOp~M~ y4~TwBaeTCfl B paC4eTax, 

B ~30Tonax Sb ronsxo Ha 15-20% 60nbUJe, 4eM B 1-130TOnax Sn 
/C TeM >Ke MacCOB~M 4~cnOM/. 

rnaBHO~ np~4~HO~ c~nbH~X pa3n/.14~~ ~parMeHTa41-1~ npOTOHHWX 

/11 Hel~TpOHHbIX nonoõono-re« B iI130TOnax Sb ~ Sn nanaer ca B3aVlMO, 2 
Ae~CTB~e I{Ba3~4aCT~4 C ~OHOHaMI4, T. e. BenW..I~Ha < V >. 3TO 03

Ha4aeT, 4TO He4eTHW~ npOTOH /.1 He4eTHW~ KBa3~He~TpOH* B3a~MO

Ae~CTBY~T C <t>OHOHaMI-1 OCTOBa no-pa3HOMY. l.JTo6bl BbIRCH~Tb np1-14~HY 

3Toro <t>aKTa, paCCMOTp~M nOAP06Hee CTpYKTYPY MaTp~4Horo 3neMeHTa 

r(JjÀi) . 
MaKC~ManbHble MaTpvI4Hble 3neMeHTbI r(JjÀi) KaK AJlR npOTOHHblX, 

TaK ~ Anfl He~TpOHH~X nOA060n04eK J CBR3aH~ C H~>Ka~W~MI-1 Kon

neKT/.1BH~M~ <t>OHOHaM~ 2t ~ 3i IÀi = 2,3;1/. B paCCMaTpVlBaeMblX 

ftApaX OKa3blBaeTCfI cnpaBeAn~BblM HepaBeHCTBO r p(JjÀl) > r n (JjÀl) . 

np~4~H	 Anfl aroro HeCKonbKO. Bo-nepBblx, np~ Bbl6paHHo~ HaM~ na

paMeTp~3a4~~ paA~anbHoro <t>opM<t>aKToRa 3<t><t>eKT~8HblX cl-1n npoToHHbI~ 
oAH04aCT/.14Hbl~ MaTp~4Hbl~ 3'neMeHT f ~~) nonyvae r ca õonsure He~T
poHHoro. BO-BTOPbIX, CBepXTeKY4~~ <t>~KTOP v ~-:-) Anft ueue r aor o 

npoTOHa paBeH 1*, a AnA KBa3~He~TpOHa n~60JpaBeH 1, n/ll60 MeHb

we 1 ~/B TOM cnY4ae, KorAa YPOBeHb' j 6nlll30K K nOBepXHOCT~ $ep

M/.1/. TpeTb/.1M ~ caM~M Ba>KHblM <t>aKTopoM ftBnfleTCft COOTHOW~~/.1e Me>K

AY npOTOHHblM /.1 He~TpOHHbIM HOpM/.1PYIO~/.1M/.1 MHO>K/.1TenRM/.1 ~ r ~ AnflÀ
H/.13KOne>Ka~/.1X $OHOHOB B /.130TOnaX Sn. OKa3b1BaeTCfl, 4TO 'Y P1 <: 'lJ n1. 

COBoKynHoe Ae~CTB/.1e Bcex Tpex nepe4/.1CneHHblX <t>aKTOpOB /cM./6// 

/.1 np~1BOA/.1T K HepaBeHCTBY r p > r n . B3a/.1MOAe~CTB~e C H/.13K0I1e>Ka~/.1M/.1 

KOnneKT/.1BHblM~ COCTORH/.1ftM~ /.1rpaeT OCHOBHYIO ponb B pacnpeAeneH/.1~ 

C/.1n~ OAH04aCT/.14H~X COCTORH/.1~, B pe3ynbTaTe 4erO,npOTOHHble 

nOAo60n04K/.1 <t>parMeHT/.1PYIOTCfl cuns aee , 4eM He~TpOHHble. Kouevao , 
nOCKonbKY BonHOBaR <t>YHK4/.1R /1/ cOAep>K~T 60nbwoe 4/.1cnO <t>OHOHOB 

pa3Ho~	 MynbT/.1nOnbHOCT/.1 KaK KOnneKT/.1BHblX, TaK /.1 HeKonneKT~BHblX, 

TO npaB/.1nbHee AenaTb 3aKnlO4eH/.1e O c~ne B3a/.1MOAe~CTB/.1fl K8a3/.1

4aCT/.14	 C $OHOHaM/.1, OCHOBblBaftCb Ha aHan/.13e 3Ha4eH~~ <r2>.TaKo~ 
aHan~3	 np~BOA/.1T K aHanor~4HblM pe3ynbTaTaM. TaK, np/.1 ycpeAHe

HY1/.1 ..no	 acen COCTORHl-1flM j ~ Ài, Anfl KOTOpblX r(JjÀi) ? 0,1 r max(J) 

Ir max(J) - MaKC/.1Ma11bHbl~ Anfl AaHHo~ nOAo60n04K/.1 nlJ ~3 ac ex 

MaTp~4HblX 3neMeHTOB B3a/.1MOAe~CTB/.1fl~nonY4aeM AnR nOA060n04K/.1 

* HarroMHHM, "lJTO B npo roanoü CHCTeMe H30TorrOB Sb CBe<pXTeKY

"lJHe KoppenH~HH OTCYTCTBYWT. 
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.	 12'1Sb r r 2 1/2 8 12111 13 / 2 B . P = < P > = 0,5 M3f!., a B Sn r n _ = 0,41 M3B, 

Anft nOA060n04K/.1 lhg / 2 B r ex >Ke RApax r = 0,48 M3B, r = 0,32 M3B.p Il 

M~ 06paT~11~ oc060e BHHMaH~e-Ha COOTHOWeH/.1e Me>KAY ~~1 H ~pÀl 
Q Àl clt Àl 

L
 

nOTOMY, 4TO B nonYMar/.14eCK~X RApax pa3n/.14/.1R <t>aKTQp~r ~ /.1 .:J P
 

HOCRT C~CTeMaTI-14eCKH~ xapakr ep , a ~MeHHO. Be11/.14I-1Ha '1Jr ,OTHOCR


~a~CR K CHcTeMe C Mar/.14eCKHM 41-1CnOM HYKnOHOB, BcerAa MeHbwe.
 

B 3T/.1X >Ke anpax Anfl K03<t><t>~4~eHTa V~j) /.1MeeT MeCTo oõparuoe COOT


HOWeHl-1e. ABa 3T/.1 06cToflTenbcTBa np/.1BOART K TQMY, 4TO B cnY4ae"'.i.	 ftApa-OCToBa C Mar~4eCK/.1M 4HCJlOM npOTOHOB r p (Ji Xl ) > I'n (JjM.) , 

ecn/.1.>Ke MarI-14eCK/.1M OKa3anOCb 4~cno He~TpOHOB, TO rn(JjÀl) > 

l:~	 >.rp(~Àl). npHMepOM, KorAa /.1MeeT MeCTO nocneAHee HepaBeHCTBO, 

ftB11ftIOTCR RApa 89Zr /.1 89y, KOTopble Y>Ke ynoM~Han~Cb BO BBeAeH~/.1. 

YKa3aHH~e CBO~CTBa HH3Kone*a~I-1X OAHO<t>OHOHH~~ COCTORH~~ 

B nonlMar/.14eCK/.1X flApax Y>Ke 06CY>KAan~Cb B n/.1TepaType. B pa60


Te/
17 6~no YKa3aHO Ha cy~ecT80BaH~e C~CTeMaT/.14eCK~X pa3n/.14~~
 

B 3Ha4eH/.1flX npOTOHHO~ H He~TpOHHOH 3<t><t>eKT/.1BH~X Ae$opMa4~~ 21

YPOBHe~ 3T/.1X RAep. Pa3n/.14Hfl B Ae<t>opMa~/.1RX B03H/.1Ka~T /.13-3a Toro,
 

4TO B C~CTeMe C 3aMKHYTO~ rnaBHO~ 0601104KO~ /.1C4e3a~T MaTp/.14


H~e 3neMeHJ~ B ahw -npOCTpaHCTBe.
 

Hacxons xo cnenauuue aauie BblBOAbl COOTBeTCTBYIOT 3KCnep/.1MeHTanb

HblM AaHHbIM? Anft aucoxonexauiax nOA06on04eK 3TOT aonpo c Y>Ke 06- . 

CY>KAa11CR HaM/.1: AnR AblP04HblX npo'roauoã /.1 He~TpoHHO~ nOA060n04eK 

1f 7 / 2 B He4eTHblX RApax, cocenaax .c :gzr 50,-B pa6oTe/5/; AnR 

BWCOKOne>Ka~/.1X npOTOHHblX /.1 He~TpoHHblX nOA060n04eK B ~30TonaX 

Sb 1-1 Sn - B HaCTOft~e~ pa60Te. l{a4ecTBeHHO TeOp/.1ft /.1 3KCnep/.1MeHT 

cornaCY~TCfl Me*AY co60~, T.e. 8 0611aCT/.1 N = 50 c~nbHee <t>parMeH

T~p08aHa He~TpOHHaR nOA060n04Ka, 8 0611aCT/.1 Z = 50 - npOTOHHaR. 

I{ cO*aneH/.1IO, Ha OCHOBaH/.1/.1 TaKoro COrnaC/.1R Henbáfl CAenaTb 0AHO

3Ha'4Horo BblBOAa o np/.14~HaX pa3n~4/.1~ B C/.111e <t>parMeHTa4~/.1 npo

TOHHO~	 /.1 He~TpOHHO~ .nOAo6on04eK, T.K. B 060/.1X cnY4aflX nOAo60n04

Ka, KOTOpaft <t>parMeHT/.1pOBaHa C/.1nbHee, /.1MeeT /.1 60nbwy~ ·3Hepr/.1~ 

B036Y>KAeH/.1R. HeflCHO n03TOMY, Bnl-1RHHIO «axor-o <t>aKTopa B peàns uux 

flApax 06R3aHbl Mbl 3T~M pa311~4~RM: p(E ) /.111/.1 < V2 >?x 
AononH/.1TenbHblM aprYMeHTOM B nonb3Y cy~ecTBoBaH~R YKa3aHHoro 

HaM~ /.130TOn/.14eCKOro 3<t><t>eKTa B HqPh cnY>KaT AaHHble o <t>parMeHTa

4~/.1. H/.13KOne>KaLl.\/.1X COCTORH/.1~ 8 .~30TonaX Sb H Sn. ~CHO, 4TO HaWH 

paCCY*AeH/.1R O pa3n/.14l-1RX B r (JjÀi) /.1 r p (JjÀi) np/.1MeH/.1Mbl /.1 B 3TOMn 
cnY4ae, HO OTCYTCTByeT HeonpeAeneHHOCTb, CBR3aHHaR C p(Ex,J") 

/.1 ee Bn/.1RH~eM Ha <t>parMeHTa4/.11O. o CTeneH/.1 <t>parMeHTa4/.1/.1 OAH04ac

T/.14HO~ C/.1nbl B H/.13KOne}\(a~e~ 06naCT/.1 cnexrpa MO>l<HO CYA/.1Tb no 

cneKTpOCKOn/.14eCKI-1M <t>aKTopaM RAepHblX COCTOftH/.1~. CneKTpOCKOn/.14e

CK/.1~ <t>aKTOp C 2S 
J COcTORH~fI J" He4eTHoro ftApa, B036Y>KAaeMOro 

B peaK4/.1/.1 cpblBa Ha 4eT~0~4eTHo~ M/.1WeH/.1, 3an/.1C~BaeTCR cneAY~~/.1M 

06p'a30M /18/ : .~ 
2S	 2 C 2

C J U	 /01J J ' 
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rAe CJ - OAHOK8a3~4aCT~4HaR aMnnHTYAa B BOnHOBO~ $YHK~~~ 11/. 
B ~30Tonax Sp ui = 1 ~ Bce YMeHbweH~e cneKTpOCKon~4eCKoro $aK
Topa no cpaBHeH~~ c 1 CBR3aHO c Ben~4~Ho~ C;, 3aB~cR~eH OT 

v 3 2 C2 
CHn~ B3a~MoAe~CTB~R KBa3~4aCT~Q c $oHOHaM~. Ha4eH~R UJ , J, 
C2S(J)T ~ C2S(J)a AIlfl COCTORH~i1 7/2!(lg7/~ ~ 11/21(l h U/2) B rpex 
najax ~30TonOB Sb H Sn np~BeAeHbl B r aõn , 5. BHAHO, 4TO 3Ha4eH~H 

C J B ~30Tone Sb Ha 15-30% MeHbwe, 4eM 8 ~30Tone Sn c TeM >Ke 
MaCCOBblM 4~CIlOM. 3TO ~ YKa3~BaeT Ha 60Ilee C~l1bHOe B3a~MOAeHCT

B~e KBa3~4aCT~Q c $OHOHaM~ B ~30Tonax CypbMbl. B ~30Tonax OIlOBa 
YMeHbweH~e 3Ha4eH~~ C2S(J) no cpaBHeH~ID c 1 npo~CXOA~T rl1aBH~M 

06pa30M ~3-3a cBepxTeKY4ero $aKTopa ui.a 3Ha4eH~R C~ 6Il~3K~ K 1. 
YAOBIleTBopMTeIlbHoe corIlac~e TeopeT~4ecK~x ~ 3Kcnep~MeHTaIlbH~x 

C2SQ)3Ha4eH~~ CB~AeTeIlbcTByeT ~ nOIlb3Y npaB~IlbHoCT~ Haw~x pac-

cY>KAeH~~.KpoMe Toro,c~na H~3K0l1e>Ka~~X OAHo4aCT~4H~X COCTORH~~ 

B ~30Tonax Sb pacnpeneneua no HeCKOJlbK~M B036Y)l{AeHHbIM COCTORH~
RM,B TO BpeMR KaK B Sn oHa cocpeAOT04eHa Ha OAHOM COCTORH~~.np~
MepoM MorYT CJlY~~Tb AaHHb!e o epparMeHTaQ~~ nOAo6oIl04K~ Ih 11/2 B 
1l7Sb~ ~30Tonax 113-125Sn , nonyveuuue B peaKQ~RX cpuea nporoua 
~ He~TPOHa /2,4/*. 

'I'a õnana 5 

CBepxTeKytIHe cPaKTopbI ui, aMrrJIliTYP;bI op;HOI<Ba3litIaCTRtIHbIX
2

KOMrrOHeHT BOJIHOBbIX <PYHKU;HH c~ li TeOpeTHtIeCKHe (C S T) 
H 3KcrrepHMeHTaJIbHbIe (C 2S ) /19/3HatIeHliH cneKTpOCKOrrHtIeCKHX 

cPaKTopOB peaKU;HH cpsra a ;JIH YPoBHeH 7/21 H 11/2 ~ B HeI<OTOpbIX 

H30Torrax Sn li Sb 

H ~ p o 
n 1 J = 197/2 

-
n 1 J = 1h11/2 

u2 
J c2 

J 
02s '1' c2s 

8 
u2 

J 02 
J 

02C'u 
T 

02s a 

11JSn 0,45 0,98 0,44 0~23 0,88 0,92 0,81 I,O 
113sb r,o 0,86 0,86 0,94 1,0 0,77 0,?7 0,4 
117Sn 0,22 0,89 0,20 0,11 0,78 0,92 0,72 0,79 
117sb 1,0 0,75 0,75 0,81 1,0 0,67 0,67 0,53 
119Sn 0,16 0,91 0,15 0,06 0,70 0,93 0,65 0,69 
119sb 1,0 0,77 0,77 0,79 1,0 0,66 0,66 0,63 

~Y>Ke BO BBeAeH~H M~ OTMe4al1~, '4TO 3a nocIleAH~e rOA~ HaKO
n~I1~Cb AOBOIlbHO 06w~pH~e cBeAeH~R 06 oAHo4acT~4H~X COCTORH~RX, 

BXOAR~~X B COCTaB rIlaBH~X o60Ilo4eK, coceAH~X c 3anOIlHR~~~M~CR. 

*Ha 3TO OBCTOHTeJIbCTBO HaM yKa3aJI A-P C.faJIec. 
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OCMOB~BaRCb Ha AaHH~X 3Kcnep~MeHTa ~ pe3YIlbTaTax COOTBeTCTBY~
~~X ~ac4eToB B paMKax K$M, MO)l{HO non~TaTbCR OQeH~Tb T04HOCTb, 

c KOTOPO~ $eHoMeHoIlor~4ecK~H nOTeH~~aIl BYAca-CaKcoHa Bocnpo~~
BOA~T nOIl9>KeH~e OAH04aCT~4H~X nOAo60Ilo4eK, YAaneHH~x OT YPOBHR 
$epM~ Ha 5-10 M3B. TaKOM aHaIl~3 ~HTepeceH TaK)l{e BB~AY' npeAnOIlO
)l{eH~~ o AOBOIlbHO C~IlbHO~ 3aB~C~MOCT~ rIly6HH~ oAHo4acT~4HoH RM~ 

l- OT 3Hepr~~ B036Y)l{AeH~R, CAeIlaHHblX Ha OCHOBe pe3YIlbTaTOB (e, e "p)
I' 

~ (p, 2p) -3Kcnep~MeHTOB /20/. 

TaÕJIHu;a 6 
PaCCtIHTaHHbIe B paxxax K<I>M H H3BJIetIeHHble H3 3KcnepHMeHTaJIbHóIX . :

;,'
CetIeHHH 3HatIeHHH u;eHTpOHp;OB E pacrrpe,o;eJIeHHH Op;HOtIaCTHtIHOH 
/ P;bIPO~HOH/ CHJIbI B pa3JIH1.IHblX anpax ~ L\E x - HHTepBaJI 3HeprHli 
B03BY)K,Il;eHHH, P;JIH KO'I'OpOro BbNliCJIeH E , c2s -. tIaCTb 
Op;HOtIaCTHtIHOH CHJIM, HCtIeprraHHOH Ha 3TOM HHTepBaJIe 

HeftTpOHHHe ,n;HPO'qH}i.. COCTOSIlU.Ul 

TeopHR 3 R C fI e· p H M e H T 
íI~po n 1 J c'l.;- Cc-};i!i=----- MaB i, c2s CcwrIvI3B R,AEx ' 1\8. AEx M3B 1\8.MaB 

89~r 

111Sn 

1f5/2 
1f7/2 

199/ 2 
2P1/2 
2PJ/2 

° -9,0 
3,5 -12,0 

3,4 ,-7,3 
3,4 -6,8 
3,4 -7,3 

3,8 
8,0 

4,62 
5,82 
5,67 

0,95 
0,85 /8/ 

0,73 
0,63 /7/ 
0,35 

° - 9,9 
4 -16 

3,4-7,3 
3,4·-6,8 
3,.4-7,3 

3,27 
10,3 

4,52 
5,44 
5,74 

1,16(?) 
0,75 /21; 

0,64 
0,47 /22/ 
0,30 

115Sn 

119Sn 

14JSm 

207 Pb 

199/2 3,6 
1fS/ 2 ° 1~/2 3,8 

199/2 6 

1h11/2 6,7 
137/ 2 9,0 
189/2 11,0 

-6,5 5,5 
-14,0 9,3 
-6,b 5,'1 

- 12 7,9 

-10,5 8,4 
-14,0 11,2 
-17,0 14,5 

0,48 /6/ 3,6-6,5 
n/ 

0,45 /6/ 3,8-6,5 

0,55 /9/ 6 -12 

0,71 6,7-10,5 
0,90 /10/ 9,0-14,0 
0,78 11,0-17,0 

5,2 
10,6 

5,4 

7,6 

8,5 
10,8 
14 

0,466 /23; 
- /24/ 

0,29 /23/ 

0,52 /25/ 

0,78 
- /26/ 

0,92 

ITpoToHHue ~O~IllIe COCTOHHHH 

I 
I 

! 

57 00 

89 y 

14JPm 
207 T1 

1dJ/2 
1dS/ 2 

1f7/2 

1'9/2 

1&9/2 

3,5 - 5,9 5,6 
4 -19,5 9,3 

3,3 - 11,0 6,5 
I 

3,9 - 5,9 4,8 

7,25 -12,25 8,9 

0,52 /27/ 
0,90 

0,85 /5/ 

0,63 /6/ 

0,57 /10/ 

3,5-5,9 4,4 
4 -19,5 10,7 

3,3-11,3 .... 6,8 
_. 5 

7,25-12,259,75 

t 

0,95 /27/ 
0.98 

....1,15 /28/ 

0,77 /29/ 

0,77 /30/ 
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TaõnH~a 6 /rrpoAo~eHHe/ 

HeftTpoHaHe o~Ho~acTH~HHe COCTOHHRH 

n 1 J T e o P 'H H	 3KcrrepH1IeHT
fi ;U;.p o 

ÔEx,MaB I, c2s Ccwr- AEx'MaB E, c2s Ccwr
MaB!ta MaB!ta I' 

121 Sn	 1~/2 4,6 - 7,0 6,9 0,47 HaCT. 4,9-7,0 5,3 0,92 
1i13/2 5,4 -10,0 8,4 0,57 paõ , 5,4-10,0 7,6 0,43 /3/ 

209Pb	 1k17/2 2,5 - 11,5 8,9 0,94 /12/ ,., 7 - 14 10,7 /4/-
1j13/2 2,5 - 11,5 9,6 0,94 

IlpOTÇ>HHHe O.n;HO'tffi.CTH~H1le COCTOHHIDI 

117Sb	 1~/2 7 - 17,0 12,9 O,aI HaCT. 1.09 /2/7 - 17,0 10,8 
1i13/2 7 - 17,0 12,0 0,82 pa6. 0,28 

2f7/2 2 - 9 5,6 0,72 2 - 9 4,3 0,43
145Eu 3 ... 12 7,6 0,87 /IIi 3 - 12 5,9 0,75 /2/1~/2 

1i13/2 3 - 12 7,5 0,82 3 '- 12 7,6 0,80 

1i11/24 - 13 9,0 0,88 4 - 13 7,8 0,72209Bi 
1j15/24 - I~ 8,1 0,77 4 - 13 7,4 °,77 /2/ 

C ~TOH uenb~ M~ coCTaB~n~ CBOAHY~ Ta6n~uy 6, B KOTOPOH co
6pan~ ~SBeCTH~e HaM 3KcnepHMeHTanbH~e AaHH~e ~ peSynbTaT~ Teo
peT~4eCK~X paC4eTOB /B Ta6n.6 np~BeAeHbl cc~nK~ Ha ~cnonbSOBaH
H~e HaM~ pa60T~ np~ ee cocTaBneH~~! B 3TOH Ta6n~ue cpaBH~Ba~TCR 

ueHTpO~A~ TeopeT~4eCK~X ~ 3Kcnep~MeHTanbH~X c~nOB~X pacnpeAene
H~H, B CBRS~ c 4e.M He06xoAHMO CAenaTb HeCKonbKO saMe4aH~H. 

CTporo rOBopR, AnR Toro, 4To6~ YBepeHHO CYA~Tb o nonomeHH~ OAHO
4aCT~4Horo YPOBHR no ~eHTpO~AY c~nOBoro pacnpeAeneH~R, HaAo 
~MeTb ~Het>opMaUvM o pacnpeAeneH~~ BceH ~n~ n04T~ Bce~ cuna CO
CTORH~R. KaK B~AHO ~S Ta6n.6, 3TO ycnoB~e B~nonHReTCR He BcerAa. 
B pane ~nY4a~B He COBnaAa~T Aa>t<e ~HTepBanbl 6.E ' AnR KOTOPblX nox 
nY4eH~ ET ~ Ea • HHorAa 3TO np~BoA~T K HBH~M Hecoo6paSHOCTRM. 
Hanp~Mep, cn~wKoM 6n~SKoe nOA060Il04eK (2p 1/2 )-Jpa cnonoxeuae 
~ (2p 3/2 );1 B 11lSn ~ Aame "HeTp~B~anbHbli111 nopanox ~X cnenoaa
H~fl B TeopeT~4ecKoM cneKTpe CBRsaH~ npocTo c TeM, ~TO Ha ~c
cneAOBaHHOM 3Kcnep~MeHTaTopaM~ ~HTepBane E x uaxonarca n~Wb 

H~mHRR 4aCTb pacnpeAeneH~R nOA060n04K~2P3/2' cOAepma~aR OKono 
30% ee cunu, 

;;., 

OAHH TonbKO 3T~ HeonpeAeneHHocT~ lHe rOBopR y~e o HeOnpe
AeneHHocT~X, BOSH~Ka~HX np~ ~SBne4eH~~ ~S 3Kcnep~MeHTanbH~X 

C 2S Ice4eH~H SHa4eHHH nOSBonR~T HaM nper eanoaa r s n~Wb Ha Ka-f 
4ecTBeHH~e saKn~4eH~R. Ka~eTcR, MomHO yTsepmAaTb, 4TO et>eHOMeHO
norH4ecK~H nOTeHUHan BYAca-CaKcOHa BocnpO~SBOA~T nonomeH~e 

OAH04acT~4H~X IA~P04Hblxl YPOBHeH B rnaBH~X d60n04Kax, coceA~~x 
c BaneHTHOH, c T04HOCTb~ 1 M3B. Y4~T~BaR T04HOCTb 3Kcnep~MeH

-ranbHblx AaHH~X ~ HeonpeAeneHHocT~ napaMeTp~sau.~~ oAH04acT~4Horo 

nOTeHu.~ana,' 3To COBnaAeH~e HaAO np~SHaTb BnonHe YAoBneTBóp~
TenbHblM. nonomeH~e A~P04HblX nOA060n04eK B u.enoM Boénpo~sBoA~TCR 

nY4we, 4eM 4acT~4HblX, pacxo>t<AeH~e ~T ~ f a AnR H~X MeHbwe. HeT 
YKasaH~H Ha C~cTeMaT~4eCK~e pasn~4~R Teop~~ ~ 3Kcnep~MeHTa, 

passe 4TO AnR 4aCT~4HbIX COCTORH~H B ôonsunruo r ee cnyuaea ET > E_3 . 
C H~KOTOPOH ~aTRmKOH MomHO rOBop~Tb o 60nee c~nDHOH pasH~u.e E T 
~ , Ea AnR COCTORH~H c E x > 10 M3B. ABa nocnenuax saMe4aH~R Mom
HO	 paccMaTp~BaTb KaK cBHAeTenbcTsa B nonbSY éy~ecTBoBaH~R sa
B~C~MOcT~ rny6~H~ nOTeHu.~ana OT 3Hepr~~ Bos6ymAeH~fl. OA~aKo 

ecn~ TaK~R saB~C~MOCTb ~ cy~ecTByeT, TO AnR paGCMaTp~BaeMblX ' 
3Hepr~H OHa cna6ee, 4eM 3TO cneAyeT ~s napaMeTp~sau.~~, npeAIlO
meHHoH B /31! 5~Tb MomeT, 60rlee RpKO OHa npoRB~TCR AnR nOA060n04eK 
c e~e 60nbw~M~ 3Hepr~RM~ sos6Y*AeH~R. Hanp~Mep, cornaCHO AaHH~M 

pa60Tb1 / 32 /,ocHoBHaR 4aCTb c~nbl nOA060n04K~ (28112)-; B 89 Y CKOH
ueurpaooaaua Ha 7 M3B r nyõxe , 4eM j'TO cnenyer VIS Haw~x oacve
TO~/5~ HaAo, OAH~KO, ~MeTb B B~AY, 4TO c POCTOM 3Hepr~~ Bos6ym
AeH~R nOA060n04eK yc~n~BaerCR ~x et>parMeHTau.~R, C~nOBble pacnpe
AeneH~R paSHblX nOA060n04eK nepeKp~Ba~TCR Bce c~nbHee, a~B ce
4eH~RX peaKu.~H10AHoHYKnóHHoH nepeAa4~ ~C4esa~T RBHO BblPà~eHH~e 

peSOHaHCHble CTPYKTypbl. Bce 3TO AO KpaHHocT~ saTp~AHReT ~SBne

4eH~e AaHHblX 06 oAH04acT~4Hb1x IAblP04HblX/'COCTORHII1RX ~s 3Kcnep~

MeHTanbH~X ce4eH~H. 

ABTOPbl np~SHaTenbHbI B.r.CO~o~beéy sa BH~MaH~e K HaCTofl~eH
 

pa60Te, C.~ow~Ae, 3.naH>t<eBeH-lon~0, c.ranecy, B.B.BopOHOSy,
 
$.A.rapeeBY - sa 06cy>t<AeH~e ~ noneSHble cOBeTbl, B.~.nOHoMape


sy	 - sa nOMO~b ~ KOHcynbTau.H~. 
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TEMATHqECKHE KATErOPHH nYBnHKAUHA 

OB~E~HHEHHOrO HHCTHTYTA H~EPHYX 

HCCJIE~OBAHHA 

HHAeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHx 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTPOCKOnHR H paAHOXHMHR 

]. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 
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AaHHWX 

11. BW4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMH~ 

13. TexHHKa ~H3H4eCKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

1]. TeopH~ KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbaoaaHHe peaynbTaTOB H MeTOAOB 
~YHAaMeHTanaHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCT~X HayKH H TeXHHKH 

19. 6H~H3HKa 

B,llOBHH A.H., CTOHHOB q, P4-86-81 
H3oTonHtieCKHe 3<P¢leKTbi B 3aTyxaHHH B&ICOKOB036YJKp;eHHblx 
OAHOtiaCTH'IHb!X Mop; 

B paMKaX KBa3H~aCTHtiHO-$OHOHHOH Mop;enH Hp;pa paCCtiHTaHbl 
CHnOBbie $yHKIJ;HH op;HOtiaCTH'IHb!X KBa3HCBH3aHHb!X HeHTpOHHb!X co
CTOHHHH B H30TOnax 117 •121 Sn H TipOTOHHb!X COCTOHHHH B H30TOnax 
117 121 ' 8~ fioKa3aHO, tiTO Ha6niD;J;aiD~aHCH B 3KCnepHMeHTe 6onee CHnb 

HaH $parMeHTall;HH npOTOHHb!X nop;o6onoqeK 06'bHCHHeTCH 3HatiHTenb
HOf! pa3HHJ~eH B CHne B 3aiD-IO;J;eHCTBHH HetieTHb!X HeHTPOHa H TipOTO
Ha c $oHoHaMH tieTHo-tieTHoro nonyMarHtiecKoro Hp;pa-ocToBa. Cy
~ecTBOBaHHe 3TOrO H30TOITHtieCKOT'O 3$$eKTa ITO;J;TBep~p;aeTCH p;aH
HbiMH 0 $parMeHTau;mf HH3KOne~a~X O;:I;HOtiaCTH'IHbiX COCTOHHHH 
B H30Tonax onosa H cypbMbl. CHCTeMaTHtiecKoe cpaBHeHHe pe3ynbTa
TOB K~M c p;aHHb~H 3KCnepHMeHTa p;eMoHcTpHpyeT, 'ITO $eHoMeHono
T'HtieCKHH noTeHu;Han Byp;ca-CaKCOHa BOCITPOH3BO;:I;HT nono~eHHe 
Bb!COKOne~a~HX nop;o6onoqeK C TOtiHOCTbiD -1 M3B. 

Pa6oTa B&monHeHa B J1a6opaTopHH TeopeTHtiecKOH $H3HKH OH51H. 

Coo6weHHe 06J.ep;HHeHHOfO HHCTHTyta R,!l.epHbiX HCCJie,llOBaHHH. lly6Ha 1986 
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Vdovin A.I., Stoyanov Ch. 
Isotopic Dependence of the 
Single-Particle Modes 

P4-86-81 
Damping of Highly-Excited 

The strength functions of the single-neutron quasibound 
subshells in isotopes 117 •121Sn and single-proton subshells in 
1f7 121gb 1 1 d . h. h . • 1 h • are ca cu ate w~t ~n t e quas~part~c e-p onon mo-
del (QPM). We argue that larger spreading widths of the pro
ton states than the neutron ones are due to the strong diffe
rence of the coupling strengths of the odd proton and neutron 
with the phonon excitations of the even-even core. The experi 
mental data on the one-nucleon spectroscopic factors of the 
low-lying states in tin and antimony isotopes confirm our 
assumptions. l~e also compare in a systematical way the exp~_, 
rimental data on the highly-excited subshells with the nume
rous QPM-calculation results and make a conclusion that the 
phenomenological Saxon-Woods potential reproduces the excita
tion energies of the subshells within the accuracy -1 MeV. 

The investigation has been performed at the Labo
ratory of Theoretical Physics, JINR. 
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