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BBE,l(EHHE 

Hccne.D;oBaHH.II ITOJIHLIX Bepo.HTHOCTe:B: a - pacna.D;a OT­

.D;eJILHLIX B036y>K,IJ;eHHLIX COCTO.IIHHH aTOMHLIX .II.D;ep IT03BOJIHJIH 

DOJiyqHTL K HaCTO.II~eMy BpeMeHH 3HaqHTeJILHyro$HJHqec­

KYIO HH$OpMaD;HIO 0 ITpHpO.D;e HeHTpOHHLIX peJOHaHCOB. )J;aJIL· 

Heilwee COBepweHCTBOBaHHe MeTO.D;HKH HlMepeHHH .D;aJIO 

BOJMO~HOCTL cy~eCTBeHHO paCWHpHTL Kpyr HCCJie,IJ;yeMLIX 

.II.D;ep, a TaK~e yBeJIHqHTL 06beM CBe,IJ;eHHH OTHOCHTeJILHO 

a· pacna,IJ;a HX B036y>K.D;eHHLIX COCTO.IIHHH. 

B HacTo.llw;e:B: pa6oTe npHBO.D;.IITC.II .D;aHHLie o6 a - pac­

Da,IJ;e HeHTpOHHLIX peJOHaHCOB HlOTODOB 105pd , H9Sm H 
171 

Yb , qTo JIBJI.IIeTC.II npo.D;OJI)f(eHHeM Hccne.D;oBaHHH c$e­

pHqeCKH CHMMeTpHqHLJX .II.D;ep, 6JIH3KHX K JaMKHYTLIM 060· 

JioqKaM/L I, .II.D;ep, npHHa.D;Jie~aw;Hx nepexo.D;Ho:B: o6nacTH/ 2/ , 

H .D;e$opMHpoBaHHLIX .II.D;ep 131. HccJie.D;oBaHH.II TaKoro po.D;a 

npe.IJ;CTaBJI.IIIOT HHTepec .D;JI.II BLI.IICHeHH.II CTPYKTYPLI BLICOKO· 

B036y~,IJ;eHHLIX COCTO.IIHHH H BJIH.IIHH.II $opMLI .II.D;pa Ha ITpO­

n;ecc a -pacna.D;a, a TaK~e .D;JI.II ycTaHOBJieHH.II rpaHHn; npH­

MeHHMOCTH paJJIHqHLJX MO.D;eJILHLIX npe,IJ;CTaBJieHHH. 

3KcnepHMeHTaJILHLie peJyJILTaTLI HCCJie.D;OBaHH.II peaK­

ll;HH ( n, a) Ha HlOTone 1<19 Sm .IIBJI.IIIOTC.II .D;OITOJIHHTeJILHLIMH 

H YTOqHeHHLIMH DO CpaBHeHHIO C ony6JIHKOBaHHLIMH paHee/2/. 

PeaKn;H.II ( n,a) .D;JI.II HlOTODOB 105 Pd H 171 Yb Ha6JIIO.D;aeTc.ll 

BnepBLie. 

3KCIIEPHMEHT 

HlMepeHH.II BLIXO.D;OB ( n,a) -peaKD;HH Ha HlOTonax 105 Pd, 
149 

Sm H 
171 

Yb npoBO.D;HJIHCL Ha nyqxe He:B:TpOHOB HliP-30 

3 



H 

) 
~ 

4 

; 
i 8.rl 
Q)i!!l 
&f~ 

of 
Q) Gl :a 
Gl! '-
Q) P. 0 

~~ !a &fP. a 
l~b 
~~85! 

21'1 JQ) 
~0 
0~ ::.::o 

ii~ 
0~ 0 

~ 

Q) -
~@] 
fl!i?* g.g 
~p<~ 
u 

I 
1&2i 

:a:Q):a 
I'Q 0 Q) 

Oil: 

~ 

*. 
~~ 

• !:! 
OQl 

~~ 

. 
~ 

0 
~ 

~ 
0 

H 
~ 

N 
H 

'<!' 

0 
lD 
'<!' 

0,<1<.0 Q) 0 ~ 
fo< QlN 
0 ::ON 
QlO 

:;! 
~ 
~ 

C') 

<.0 

'! 
~ 

~ 

8 
~ 

0 

lD 
~ 

0 
H 

<.0 

0 

~ 

(]) 
~ 

al 

()' 

~ 

C') 

(]) 

... 
~ 

E 
V) 

0 
H 
'<!' 

C') 
H 

0 

(]) 

1:'-

'<!' 

0 
lD 
ro 

C\l 

0 
(]) 

N 
~ 

lD 

H 

0 

~ 

'<~'. 

al 

c..,,~ 

~$ 

'!!. I ~ 
(]) (]) 

~ 
~ 

~ P. 
.... '0 

~~ 

~ 
i-'1 
.g 
! 
"' ts: 

i? g; 
IJ:l 

* 

Jla6opaTopHH HeiiTpoHHoii cllH3HKH OHJIH, pa6oTasmero s 

pe)l(liMe 6ycTepa c JIHHeiiHLIM ycKopHTeJieM 3JieKTpoHos. 

B Ka'leCTBe ~eTeKTOpa a -qacTH:U HCUOJib30BaJiaCb MHOro­

CeKI(HOHHaJI nponopi(HOHaJILHaJI KaMepa/ 4( MHWeHH 149 Sm H 

17lyb npe~cTaBJIJIJIH co6oii cno& OKHCH semecTsa, HaHe­

CeHHLie Ha aniDMHHHeBLie no~O~H MeTO~OM OCa~eHHJI. 
105 

Pd B H3MepeHHJIX HCUOJib30BaJICJI B BH~e MeTaJIJIH-

'IeCKOH cllonbrH TOJIII(HHOH 10 MKM. B 111a6A. 1 npHBO~JITCJI 
HeKOTOpLie CBe~eHHJI 06 HCUOJib30BaHHLIX MHWeHJIX H YCJIO­

BHJIX H3MepeHHH. 

Ha puc. 1,2 H 3 npHBe~eHbl BpeMeHHLie cneKTpLI BLIXO­

~OB (n,a) -peaK:UHH ~JIJI H30TOUOB 105 Pd , 1<19 Sm H 171Yb 

COOTBeTCTBeHHO. CTpeJIKaMH OTMe'leHbl UOJIO)I(eHHJI H3BeCT­

HLIX HeiiTpOHHbiX pe30HaHCOB. 06pa60TKa UOJiy'leHHLIX pe-

3YJibTaTOB npOBO~HJiaCb MeTO~OM, OUHCaHHLIM B pa6oTe/5/ • 

Kan&6posKa ocymecTBJIJIJiacb no pe3oHaHcy H30Tona 147 Sm 
C 3Hepr&eii 3,4 3B, a -WHpHHa KOTOporo f' a = 2,5 MK3B, 
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Puc. 3. BpeMeHHOU cneKIIP (n ,a)-peaKijUU Ha U30IIone171 Yb 

nony11eua B pa6oTe/2/. llapaMeTpLI ueiiTpouuwx pe3ouau­
coB 6paJIJICh H3 pa6oT 16 ,7 I, a 3aBHCHMOCTh noToKa ueiiT­
pOHOB OT 3HeprHH - H3 pa60TLI /8/ , 

B 11a6.11. 2 npHBe~eHLI 3Ha'leHHJI H oneuKH noJIJILIX a -WB­
puu H3Mepeuuwx ueiiTpouuwx pe3ouaucoB. Bepxuue oneHKH 
~aJOTCJI co cTaTHCTH'IecKoii ~ocToBepuocTI.JO 95~. B npHBe­
~euuwx B Ta6nHne 3Ha'leHHJIX OWB60K Y'ITeHLI KaK CTa THC­
TH'IeCKHe OWB6KB, TaK H Heonpe~eneHHOCTH B 3Ha'leHHJIX 
napaMeTpOB COOTBeTCTBYJOJnHX HeiiTpOHHLIX pe30HaHCOB. 
0WB6Ka a6COnJOTHOH HOpMHpOBKB anhl)a.- WBpHH CIO~a He 
Bomna. 
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OECY)J(,4EHHE PE3YJihTATOB 

B •a611. 3 npaBe~euw cpe~ae 3Ha'leHHJI nonuwx a ·DIH· 

pau B30TonoB 105 Pd ,149 Sm a 171 Yb, nony11euuwe 3Kcne­

paMeHTaJILHO H paCC'IBTaHHhle no OBTH'IeCKOB MO~eJIH /OM/ 
B3aHMO~eBCTBHJI a ·qaCTH:U C JI~pOM C BCBOJIL30BaHBeM no· 

Teu:u;aana By~ca·CaKcoua c nepeMeuuoii ~cWIY3HOCTLIO /9/ • 

fip&Be~eHhl TaK>Ke 3Ha'leHHJI 3cWleKTHBHOrO 'IBCJia KaHaJIOB, 

yqacTBYIOIIUIX B peaKUHH (n, a) : 

OM 
v3¢<P =(~P)2,~p2 

C I C ' 
c c 

/1/ 

paCC'IBTaHHhle H3 BenH'IBH npOHHJJ;aeMOCTeii BOTeHJJ;HaJILHOrO 

6apLepa P , a ~JIJI B30Tona 149 Sm- H 3Ha'leuae 
c 

2·<1 >2 
a 

v~ 
<r 2 > .,... <f' >2 

a a 

nonyqeuuoe B3 3KcnepaMeHTaJILHLIX ~auuwx. 

TaCS.lDIIla 3 

H,tijlo- 'lbiCJIO C 9KCII 
-oM 

J~ c p880HSH- Yl(lt. MBII!em. COB (aB) (aB) 

2+ I (I,a±o,2)xi0-7 (0,9o±o,20)xi0-7 -
Pel.'" ,4,Ixio-7 2+ (3) 

3+ (5) ,3,SXIo-7 (O,Os±o,OI)xi0-7 -
.,~. 3- 13 (2,I±o,3)xi0-7 (5,2±o,5)xro-7 3,0:!:~;~ 

Sm 4- 15 (0,28±o,04)xi0-7 (0,67±o,05)xi0-7?+I4 

'I,Oxio-a (6,2±o,s>xro-9 o- (2) 
Yt/7

" 
-

r (2,2± 0,6)xi0-8 (19± 2)xi0-8 4 -

/2/ 

0114 ..., .... 
1,5 

1,5 

2,4 

2,5 

~I,I 

4,0 

9 



~JI HCCJie,D;OB&HHhiX H30TOllOB,3a HCKJIIO'IeHHeM 171 Yb, 
Ha6nro,~~;aeTCJI xopomee COOTBeTCTBHe 3KCnepHMeHTaJihHhiX 
IDBPHH 3Ha'leHHJIM, noJiy'leHHhiM H3 MO,D;eJihHhiX npe,D;CTaBJie­
HHii. 

llCJAAa(}uii·lOS. PeaK:UUJI 1:ZPd(n,a) ~:Ru ua6nro,~~;a-
eTCJI snepswe. B 3KcnepuweuTe o6uapy>KeH pe3ouauc, co­
OTBeTCTB~~~ a·pacna,D;y B036y>K,D;eHHOrO COCTOJIHHJI 

I06pd ua 13,2 3B swme 3HeprHH CBJI3H ueiiTpoua, e~e 
,D;JIJI cewu pe3ouaucos c,~~;enauw sepxuue ou;eHKH nonawx 
a •IDHpHH, KOTOphle HaXO,D;JITCJI B COrJiaCHH C ,D;aHHhiMH pa-
60Thl/1/ • llony'leuaoe 3Ha'leuue H sepxuue ou;eHKH noJIHwx 
a -WHpHH ue npoTHBopeqa T pac'leTHWM ,D;aHHhiM I 11a6.11. 3/. 
Manoe 3Ha'leHHe cpe,~~;ueii noJIHoii a -WHpHHhl ,D;JIJI pe3oaaucos 
CO CllHHOM 3 + o6yCJIOBJieHO 3anpeTOM a -pacna,D;a 3THX CO" 
CTOJIHHH B OCHOBHOe COCTOJIHHe ,D;O'Iepuero JI,D;pa 10 2Ru , 
a sepoJITHOCTh a -pacna,~~;a uanepsoe B036y>K,D;euaoe cocToJI· 
HHe 102Ru ,D;OJI>KHa 6WTh B cpe,D;HeM B ,D;Ba,D;u;aTh pa3 MeHhWe 
!•a6.11. 3/, nocKOJihKY E a yMeHhmaeTCJI c 6,3 ,11;0 5,8 M3B. 

CaMapuii-149. H3oTon 
149 Sm OTHOCHTCJI K TOMY ue WH­

poKoMy llOKa Kpyry JI,D;ep, Y KOTOphiX Y,D;aJIOCh H3MepHTh 
,D;OBOJihHO 60JihWOe 'IHCJIO a·IUBpHH. 3TO ll03BOJIJieT Bep· 
HYThCJI K nposepKe npHMeHHMOCTH CTaTHCTH'IeCKOH TeopHH 
K onucauuro peaKD;BH ( n, a ) 111/ • HacTOJI~e H3Mepeuus 
npose,~~;euw c JIY'IIDBM pa3pemeuueM no 3HeprHH ueiiTpouos 
no cpasueuuro c paHHHMH pa6oTaMu/2,10/ . KpoMe Toro, 
Teneph 6oJihiDBHCTBO pe3ouaucos B o6nacTH E0 < 100 3B 
H,D;eHTH«)uD;HpOB&HO no CUBBY. 3TO ,D;aeT B03MO>KHOCTh 6onee 
,D;eTaJihHO npoaHaJIB3HpOBaTh 3KCnepHMeHTaJihHhle ,D;aHHhle. 

llpH auaJIB3e pacnpe,~~;eneuuii noJIHwx a -WHpHH Mhl 
HCllOJih30B&JIB pe30HaHChl C EO< 71 3B 3a HCKJiro'leHHeM 
pe3oaaacos c E 0 = 23,2; 24,6; 62,1 3B co cnHHOM 4- H 
E 0 = 60,9 3B c J 17 = 3-, ,D;JIJI KoTopwx y,~~;anoch nony'IHTh 
JIHWh BepXHHe OD;eHKH a ·IUBpHH /eM. IIQ0./1. 2/. 

Ha puc. 4 npe,~~;cTasneuw HHTerpanhHhle pacnpe,~~;eneHHJI 
llOJIHhiX a ·IUBpHH CaMapHJI·149 OT,D;eJihHO CO CllHHaMB 3- H 
4- • 3KcnepHMeHTaJihHhle rHCTOrpaMMhl cpaBHHB&IOTCJI C 
pacnpe,D;eJieHHJIMH, paCC'IHTaHHhiMH no CTaTHCTH'IeCKOH Teo-

I 

• 

~ 

• ... 

~ w 7 

pHH. B cnyqae noJJHWX a -WHpHH 1111 HHTerpanhuoe pac­
npe,~~;eneuue ,~~;oJI>KHo HMeTh su,~~;: 

00 

N·P(ra>r) =N • J P(y) dy, /3/ 
r 

r,~~;e P(y) - xu-Ksa,~~;paT pacnpe,~~;eneuue c 'IHCJIOM cTeneueii 
cso6o,~~;w v3<jxp, nony'leHHhiM no cllopMyne /1/, H 3Kcnepu­
MeHTaJihHhiM 3Ha'leHBeM <r a >. TeopeTH'IeCKHe 3Ha'leHHJI 
V~ = 2,4 (J17 =3-) H 2,5 (J 17 =4-)/CM. IIQ0./1. 3/ npHBO,IJ;JIT 

K pacnpe,~~;eneHHJIM, npe,~~;cTasneauwM ua puc. 4 cnnoWHwMH 
KPHBhiMH. 

~o~~~TTTTTTT-,----,-----,-,--
C 
" ~ z 

0.1 1 
r•107 (a) 

10 

Puc. 4. HHIIeZpa.llbHble pacnpebe.lleHUJI noAHbiX a - ruupuH 
149 Sm: ZUCIIOZpaMMbl - 3KCnepUMeHIIQ.IIbHble pacnpei)eAe­
HUJI; Cn.IIOUIHble n.IIQ6Hble KpU6ble - paCC'IUIIQHHble pac­
npei}e.tJeHUJI npu JJeopeiiU'IeCKUX 3Ha'leHUJIX v ; nyHKIIUpHaJI 
nAaeHa.ll Kpuea.11 - noAy'leHHa.ll e pe3y.llbllalle noi)zoHKU 
K 3KcnepuMeHmy I v = 14/. 

II 



,lJ;nJI pe3oHaHcos co cnaHOM 3- Ha6mo,ZJ;aeTcJI xopomee 
cornacae pacqeTHoro a 3KcnepaMeHTanhHoro pacnpe,ZJ;ene­
HH:ii:, B TO )l(e BpeMJI He y,ZJ;anOCh nonyqBTh Y,ZJ;OBneTBOpHTenh­
HOrO onacaHHJI 3KcnepaueHTanhHOro pacnpe,D;eneHHJI nonuwx 
anhl}la-wHpHH pe30HaHCOB CO CDHHOM 4- C BCDOnh30BaHHeM 
yxa3aHHwx napaueTpos. 3xcnepaueHT ,ZJ;aeT 6onee y3xoe 
pacnpe,D;eneHse, qeu npe,D;cKa3wsaeT cTaTBCTsqecxaJI Teo­
paJI. 3HaqaTenhHO nyqmee cornacse c 3KcnepaMeHTOM no­
nyqaeTcJI npa v = 14 /nyuKTHpHaJI xpasaJI/. 

113 3KcnepsueHTanhHWX 3HaqeHH:ii: nonuwx a -mapHH no 
~opuyne /2/ MO)I(HO onpe,ZJ;enHTh 3~eKTHBHoe qacno cTe­
neHe:ii: CB060,ZJ;hl, O,ZJ;HaKO orpaHaqeHHhiH CTaTBCTHqeCKBH Ha-
6op WHpHH H BX 3KCDepHMeHTanhHhle OWH6KB MoryT npa­
BeCTH K HeKOTOpOMY CMeiQeHHIO OD;eHKB qacna CTeneHe:ii: 
CB060,ZJ;hl. 

Haua 6wn npo,D;enaH ,ZJ;eTanhHW:ii: aHanH3 3KcnepsueH­
TanhHWX mapHH c npaMeHeHBeM MeTo,ZJ;a MoHTe-Kapno, 
aHanoraqHw:ii: scnonh30BaHHOMY B pa6oTax112 • 13 1 nps 
o6pa6oTKe nap:QHanhHWX y -mapHH. 

)J;nJI 13 pe30HaHCOB CO CDHHOM 3- B pe3ynhTaTe TaKo­
ro aHana3a nonyqeHo 3HaqeHae v 3CP<P = 3,0~ i·~ I ,ZJ;osepa­
TenhHw:ii: HHTepsan oT 10 ,ZJ;o 90r1/o/, qTo snonHe cornacyeTcJI 
C TeopeTaqeCKHM 3HaqeHHeM. ,lJ;nJI 15 pe30HaHCOB CO CDHHOM 
4- nonyqeHo v ',dJ = 14,9. IIonwTxa nouecTBTh npony­
ID;eHHWe pe30Ha:gLI B CaMOM "HeDpHJITHOM" MeCTe - DpB 
HyneBOM 3HaqeHBH r a /XOTJI 3KCDepBMeHT ,ZJ;aeT OD;eHKB 
ra < 0,4x1o-7 3B B r a< 0,7x10- 7 3B/ npHBO,ZI;BT K senaqaHe 

v , = 7 ,6. B cnyqae Taxoro y3xoro pacnpe,D;eneHHJI B3- 3a 
3K~~pBMeHTanhHhiX OWH60K He npe,D;CTaBnJieTCJI B03MO)I(HhiM 
onpe,ZJ;enHTh rpaHBUhl ,ZJ;OBepaTenhHoro HHTepsana ,ZJ;nJI v 3CtdJ , 
TeM He MeHee, MO)I(HC DOKa3a Th, qTO pa3n&qae Me~y 
TeopeTaqecKBM a 3KcnepaueHTanhHWM 3HaqeHBJIMB qacna 
CTeneHe:ii: CB060,ZJ;hl 3HaqHTenhHO. 

qT06hl OD;eHBTh ,ZI;OCTOBepHOCTh TaKOrO 3aKmoqeHHJI 
,ZJ;nJI pJI,D;a CTaTHCT&qeCKBX Ha6opOB WHpHH, cnyqa:ii:HO Bhi6H­
paeMWX H3 COBOKYDHOCTH C v = 2,5 /T.e. C TeopeTaqec­
KHM 3HaqeHHeM/, Bhlq&CnJinB v DO MeTO,ZJ;Y MaKCBManhHOrO 
npas,ZJ;ono,ZJ;o6HJI. H3 1000 Taxax 3HaqeHH:ii: v He 6wno HB 
O,ZJ;Horo, 6onhwero 14,9, H TOnhKO 18 npeswcano 7 ,6. 

TaKHM o6pa30M, HecuoTpJI Ha 6onhmae 3KcnepaueH­
TanhHwe OWH6KH H orpaHaqeHHyiO Bhi60pKy WHPBH, MO)I(HO 
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C,ZJ;enaTh BhiBO,ZI; 0 HeCOOTBeTCTBH~ 3KCDep&MeHTanhHOrO 
H TeopeTaqeCKOrO pacnpe,D;eneHBH a -mapBH pe30HaHCOB 
CO CDBHOM 4-. 

3,ZJ;eCh yMeCTHO OTMeTHTh, qTO B pa60TaX /Z, 14/, r,ZJ;e 
onacaHae pacnpe,D;eneHBJI 15 nonHwx a -mapBH 149 Sm 
nposo,ZJ;anoch 6e3 pa3,ZJ;eneHBJI pe3oHaHCOB no coBHaM cyuuo:ii: 
,ZJ;Byx pacnpe,D;eneHH:ii:, yxa3wBanoch, qTo nyqmyro no,ZJ;roHKY 
,ZJ;aeT cyuua pacnpe,ZJ;eneHBii c v(3-) = 2,5 H v( 4-) = 
=20-:-60. O,ZJ;HaKo uanwii Ha6op 3KcnepaueHTanhHWX a -ma­
PHH H Heo6xo,ZJ;BMOCTh aHanB3HposaTh cyuuapHoe no cna­
HaM pacnpe,D;eneHae He no3sonans Tor,ZJ;a nps:ii:TB K onpe­
,ZJ;eneHHhiM 3axmoqeHBJIM. 

147 /15/ 
,lJ;nJI nonHwx a -mapHH Sm Ha6mo,ZJ;aeTCJI xopo-

wee cornacae TeopeTaqecxax pacnpe,D;eneHB:ii: /,ZJ;nJI O,ZJ;Horo 
H ,D;pyroro 3HaqeHH:ii: cnaHa/ c 3KcnepaueHTanhHhiMB. TaKHM 
o6pa3oM, OTKnoHeHae B pacnpe,ZJ;eneHBB 3KcnepaMeHTanh­
HhiX 3HaqeHH:ii: nonuwx a -mapaH OT npe,ZJ;cKa3:biBaeuoro 
CTaTHCTHqeCKOH TeOpBe:ii: Ha6nro.naeTCJI TOnhKO ,ZJ;nJI pe30HaH-

149Sm -COB ' CO CDBHOM 4 • 
B HaCTOJIID;ee speMJI Tpy,D;Ho c ysepeHHOCThiO yKa3aTh 

~B3aqecKyro npaqHHY TaKoro cy)l(eHHJI pacnpe,D;eneHBJI a -
WHpHH. B03MO)I(HO, 3TO CBJI3aHO C HansqaeM HeKOTOpo:ii: Kop­
penJID;HH BOnHOBhiX ~YHKD;BH, OTBeTCTBeHHhiX 3a a - Depe­
XO,ZI;:bl Ha nepBhle B036y)I(,ZI;eHHhle COCTOJIHBJI KOHeqHoro JI,ZJ;pa 
146Nd ,L\nJI HCCne,ZJ;OBaHHhiX pe30HaHCHhiX COCTOJIHHH. Mo)I(­
HO ynoMJIHYTh, qTo B nocne.n.Hee speMJI a ,ZJ;nJI cnyqaJI 
napo;HanhH:biX )' -WHpHH ,ZJ;HCKYTHpyeTCJI BODpOC 0 B03MO)I(­
HOM npeB:biWeHBB Ha HeCKOnhKO ,ZJ;eCJITKOB npoo;eHTOB V 3KCn 

DO cpaBHeHHIO C v = 1 B 3TOH )l(e o6naCTB aTOMHhiX 
JI,ZJ;ep /16/. B TO )l(e s1~0:&JI a -WHpHH:bl, sepoJITHO, onpe,D;enJI­
IOTCJI B OCHOBHOM BKna,ZJ;OM·ManoHyKnOHH:biX THDOB B036y)I(­
,ZJ;eHHJI, a, cne,ZJ;oBaTenhHO, ,llnJI HHX 6onee o6:blqHWMH MoryT 
61>1Th OTKnOHeHBJI OT CTaTBCTBqecKOH TeOpHH. 

B o6nacTH 9 3B B peaxnaa 149 Sm ( n, a) 146 N d o6-
Hapy)l(eH ,ZJ;y6neT, COCTOJIID;HH H3 pe3oHaHCOB 8,9 H 9,2 3B, 
KOTOp:biM Mhl, BCDOnh3YJI BpeMeHHhle CDeKT?thl a -qacTHD; 
B pa3naqHwx aMnnaTy,ZJ;HWX OKHax B3 pa6oTw 10 <npsnacana 
CDHHhl 4 B 3- COOTBeTCTBeHHO. IJpB H3MepeHHJIX He:ii:T­
pOHHhiX WHpHH pe30HaHC 9,2 3B He 6wn 06Hapy)l(eH, no­
BH,ZJ;HMOMy, B3-3a ManOCTH He:ii:TpOHHOH WHpHHhl H He,ZJ;OCTa-
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TO'IHoro pa3peweHHJI no 3HeprHH HeiiTpoHoB. O~HaKo a pa-

6oTe Jieqsap)Ka H ~p(16 I BLICKa3LIBanocL n:pe~nono)KeHHe 
0 B03MO)KHOCTH Cyll.{eCTBOBaHHJI 3TOrO ~yfiJieTa B CBJI3H 

C HeO~H03Ha'IHOCTLIO CnHHOBOH H~eHTHcPHKaD;HH, noJiy'laJO· 

ID;eHCJI C nOMOI.D;LIO pa3JIH'IHLIX MeTO~HK. 
0THOCHTeJILHO nOJIHOe H3y'leHHe pe30HaHCHLIX COCTOJI· 

HHH 
150

Sm n03BOJIJieT HCKaTL KOppeJIJID;HH Me~y HeiiT· 

POHHLIMH H aJILcPa-WHpHHaMH 3THX COCTOJIHHH. CTaTHCTH­

'IeCKaJI TeOpHJI paCCMaTpHBaeT ['a H r O KaK xapaKTepH-
n 

CTHKH He3aBHCHMLIX cnocofioB pacna~a OT~eJILHOrO YPOBHJI 

COCTaBHOrO R~pa, cPJIYKTYHPYIOID;He COBepWeHHO He3aBHCHMO. 

HaMH fihlJIH no~C'IHTaHLI Ko3<W>Hu;HeHTLI KoppeJIJID;HH 

r[r ,2gf~J MeTO~OM, yKa3aHHblM B pafioTe/17/.Pe-
a n -

3YJILTaTLI paC'IeTa ~aHLI B ma6A. 4. 113 ~aHHblX 3TOH Ta6-

JIHD;LI MO)KHO YTBep~aTL, 'iTO B npe~enax OWH60K r = 0 , 
'ITO yKa3LIBaeT Ha OTCYTCTBHe KOppeJIJID;HH BeJIH'{HH I' 

2 r o 149 s a H g 0 ~JIH ._m. 

Hmmep6uw-171. 11ccne~osauHe H30Tona 171Y h npe~-
CTaBJIJieT HHTepec C TO'IKH 3peHHJI H3y'leHHR BJIHHHHH ~e­

cPOpMaD;HH Ha a ·pacna~ B036y)K~eHHblX COCTOHHHH ~e!f>op­
MHpOBaHHLIX R~ep. 3KCnepHMeHTaJILHhle ~aHHhle no nOJIHLJM 

a·WHpHHaM H3 peaKD;HH ~~~Yb(n,a) l::Er noJiy'leHLI 
snepBLie. 

MO)KHO nonaraTL, 'ITO cpe~uee 3Ha'leuue a -wupuu no­

JIY'IeHo ~OCTaTO'IHO Ha~e)KHO, TaK KaK ycpe~HeHHe BeJIOCL 

no 'leTLipeM pe30HaHCaM npH O)KH~aeMOM 3Hal.feHHH u,)cj;¢=4, 
'ITO 3KBHBaJieHTHO ycpe~HeHHIO no noJiyTopa ~eCHTKaM pe-
30HaHCOB C v = 1. 

IallEa 4 

J'1r 'IIHCJIO nap r[ ~ , 2.g r,"] 
3- 13 - 0,32 ± 0,26 
4- IS - 0,20 ± 0,40 

3- + 4- 28 - 0,23 ± 0,19 
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11HTepecHo OTMeTHTL, 'ITO cornacHo pac'leTaM no on­

TH'IecKoii Mo~enH/9/ ~JIB 171 Yb npe~nonaraeTcR ycH­

neHHe a ·nepeXO~OB Ha cPaKTOp 4-:-5 3a C'leT 6JIH30CTH 

rHraHTcKoro /onTH'IecKoro/ MaKCHMyMa. O~HaKo cpasHe­

HHe C 3KCnepHMeHTOM /ma6A. 3/ npHBO~HT K BbiBO~y, 'ITO 

TaKoe YCHJieHHe B ~aHHOM CJiy'lae He HMeeT MeCTa. 

Bo3MO)KHO, pac'leTLI, c~enaHHLie no OM ~JIJI cclJepH­

qecKHX R~ep, He MoryT npeTeH~oBaTL Ha npe~cKa3aHHe 

nOJIO)KeHHJI rHraHTCKOrO pe30HaHCa B 06JiaCTH ~e!f>opMHpo­

BaHHbiX B OCHOBHOM COCTOJIHHH JI~ep. 

0TMeTHM, 'ITO Cpe~HJIJI a·WHpHHa, paCC'IHTbiBaeMaH 

B KnacTepuoii MO~eJIH a -pacna~a/18/, KOTopaJI He npe~­
cKa3b1BaeT rHraHTCKHX pe30HaHCOB BO B3aHMO~eHCTBHH 

a -qaCTHD; C JI~paMH, y~OBJieTBOpHTeJILHO COrJiacyeTCJI C 3K· 

cnepHMeHTaJILHOH BeJIH'IHHOH, XOTJI Bhi'IHCJieHHJI npose~eHbl 

TaK)Ke B npeue6pe)KeHHH ~eclJopMau;Heii R~pa. 
Ou;eHKH ce'leHHJI a ( n,a) B Tennosoii TO 'IKe, nony'leHHLie 

H3 pe3oHaHCHbiX napaMeTpoB 171 Yb , ~aJOT seJIH'IHHy a~ = 
= 0,01 MK6acH,. 'ITO He npOTHBOpe'IHT ~aHHbiM pafiOTbl/19/ , 

B KOTOpOH a a <- 1 ,5 M K6apH. 

B 3aKJIJO'IeHHe aBTOpbl C'IHTaiOT CBOHM npHJITHbiM ~OJirOM 
Bblpa3HTL 6naro~apHOCTL B.l1.cl>ypMaHy 3a none3Hble o6-

cy)K~eHH.!I, A.Aspa.Mosoii H B.E.Pbi)KOBY - 3a H3rOTOBJieHHe 

MHWeHeH H nOMOII.{L npH H3MepeHHJIX. 
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