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Ill 
1. B npe.llblliYIUet!: pa6oTe asTopos onHcaHa MeTO.llHKa ( aHanorH'!fHasr 

npe.llnD*eHHOf!: B 12l) onpe.lleneHHSI CnHHOB Hef!:TpOHHbiX pe30H8HCOB no MHO

*eCTBeHHOCTH y -KBaHTOB, HcnycKaeMbiX npH aaxsaTe Het!:TpoHoB. B .llaHHOM 

C006tneHHH npHBO.llSITCSI nony'!feHHbie C noMOIUhiO aTof!: MeTOJ]HKH peaynhTaTbl 
147s 149Sm 

HCCneJJOBaHHSI cnHHOB pe30H8HCOB m H Ha ycTaHoBKe Ha 4-x 

KpHcTannos Nal , onHcaHHot!: s I 11, nposeJJeHbi HaMepeHHsr SbiXOJJa Y -ny'!fet!: 

S 3aSHCHMOCTH OT speMeHH nponeTa Hef!:TpOHOS S pe*HMe COSnaJ]eHHf!: H S 

pe*HMe OJ]HHO'IfHOrO C'lfeTa. J1aMepeHHSI SbUIOnHeHbl Ha 250-MeTpOSOf!: nponeT

HOf!: 6aae s 6ycTepHoM pe*HMe pa6oTbi peaKTopa, 'lfTO o6ecne'l:Hsano paape

IIIeHHe "'16 HCeKIM. 06pa3Ubl 
147 

Sm H 
149

Sm npeJ]CTasnsrnH co6ot!: OKHCh 

CaMapHSI C o6oraiU9HHeM no OCHOSHOMy H30Tony"' 95%. 

06pa6oTKa nony'lfeHHhlX cneKTpos npoSD.llHnach Ha ocuHnnorpa~e co cse

TOSbiM KapaHJJaiiiOM Ha 3BM E3CM -4 131. B peaynhTaTe o6pa6oTKH 6binH 

nony'lfeHbl nnotnaJJH peaoHaHCOB S}; -s pe*HMe OJlHHO'IfHOrO C'lf9Ta H S c 

S pe*HMe COSnaJJ9HHf!:, a TaK*e HX OTHOIII9HHSI 
si. 

R
Sc 

• ITopor s KaHane 

OJlHHO'IfHOro C'lfeTa COCTasnsrn "' 3 Mas, a B KaHane COBnaJ]eHHA 

0,33 Mas. AHanH3 OTHOIIIeHHil: nnoiiiaJ]eJ'i noasonHn nposeCTH CnHHOSyiO HJ]eHTH-

147 
<jJHKaUHJO nO'IfTH scex paapeiiieHHbiX peaoHaHcos Sm s o6nacTH JJD 250 as 

149 ~ 

H Sm s o6naCTH JJO 140 as. KpoMe Toro Ha aHanHaa rpa<jJHKos coaMe-

IUeHHbiX cneKTpos MO*HO 6binO yKaaaTh CnHHbl nnoxo paapeiiieHHbiX pe30HaH-

COB, pacnono*eHHbiX S o6naCTH 6onhlllHX SHeprHt!:. PeaynhTaTbl cnHHOBOft 
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147 149 
nneHTH<i>HKaunn pesoHaHCOB Sm n Sm npHBe.lleHbi B Ta6nHuax 1 n 2. 

B :3THX Ta6nnuax noKasaHbi TaK)Ke naHHbie .llpyrnx asTopos. B cTon6uax Ta6-

nHUo r.lle npHB9Jl9Hbl H81llll pesynbT8Tbl 0 . B CK06KaX yKa38Hbl CnHHbi 0 KOT0pbl9 

Mbi npnnHCbiBaeM nnoxo paapellleHHbiM pesoHaHcaM ns aHanHsa coBMellleHHbix 

cneKTpOB (pH C. 1-4) • 

Ha pnc. 5 npnBe.lleHbi nonyqeHHbie SHatJeHHSI R 0 
.llnSI paspellleHHbiX pe

soHaHCOB 
147 

Sm H 
149

Sm 

2. Ms Ta6nHU 1 H 2 BH.llH0 0 'ITO H81l18 H.ll9HTH<fJHK8UHSI CnHHOB B 6onb-

lliHHCTBe cnyqaeB cornacyeTcSI c pesynbTaTaMH .llpyrHx aBTopos. DonytJeHHbie 

149 Sm 147 
nonpo6Hbie cBe.lleHHSI o cnHHax Hei!:TpOHHbiX pesoHaHCOB Sm H nos-

BOnSIIOT C HCDOnb30B8HHeM H8lllHX .ll8HHblX 0 napaMeTpaX pe30H8HCOB 9THX 

HSOTOnOB / 7 I npoaHanH3HpOB8Tb CDHHOBbl9 a#eKTbl B nnoTHOCTH ypOBHefi 

H CHnOBb!X <f>yHKUHS!Xo 

Ha pHc. 6,7 npe.llcTaBneHa saBHCHMOCTb 'IHCna Ha6niO.llaBiliHXCSI ypoBHei!: 

147 
c onpe,lleneHHhlM CnHHOM OT 9HeprHH Hei!:TpOHOB. llnS! Sm Ha6niO.ll89TCSI nH-

HefiHaSI 38&HCHMOCTb N
1

(E) .llnS! 060HX CnHHOBb!X COCTOSIHHi!: K8K B o6naCTH 

.llO 250 9B (r.lle CDHHOB8SI H.ll9HTH<fJHK8UHSI .llOCTBTO'IHO H8.1l9)KH8), T8K H B 

6onee Bb!COKOJ!: o6naCTH .llO 400 9B ( r.lle B03MO)I(Hbl OlliH6KH B onpe,lleneHHH 

cnHHoB). Ms pHc. 6 BH.llHO, 'ITO .llnSI 
147 Sm cpe.llHee paccTOSIHHe Me)K.llY pe-

soHaHcaMH c f = 3 D
3 

= 15,0 :!:. 1,5 as, a c J = 4 D <I = 12,8 :!:. 1, 2 9B. 

KaK 6bxno oTMetJeHo B 171 , B ycnoBHSIX Halllero pasperneHHSI .llnSI 
149 

Sm B 

o6naCTH Bb!lll9 130 9B Ha6niO.ll89TCSI 38M9THbli!: nponycK ypOBHei!:, 'ITO MO)KHO 

TaK)Ke BH.lleTb Ha pHc. 7. OueHKa cpe.llHHX paccTOSIHHi!: M9)K.lly ypoBHS!MH .llnS! 

149 
.llByX CnHHOBbiX COCTOSIHHi!: Sm no nHH9i!:HbiM yqacTKaM rpa<f>HKOB pliC.6,7 

npHBO.llHT K cne.llyiOWHM SHa'ieHHSIM: D 
3 

= 5, 2 :!:_0,5 as, D =4,1+0,3 9B. 
4 -

4 

-t 

-~ 

t 
' t 

! 
~\ 

E0 8B 

3,4 
18,3 
2?,1 
29,7 
32,I 
39,? 
40,6 
49,3 

-5?,9 
64,9 
?6,0 
?9,8 
83,4 
99,5 

!02,6 
106,8 
108,4 
123,4 
140,0 
143,3 
151,3 
160,8 
163,6 
1?I,? 
1?9,7 
183,7 
190,8 
193,5 
!98,0 
205,8 
221,6 

Ta6uua I 

CnHH~ peaoaaaco:o 147Srn 

Cnma peaoaaaca 
.1J.aBH8fi 
pa6oTa /4/ 

3 
4 
3 
3 
4 
4 
3 
4 
3 
4 
4 
4 
3 
4 
3 
4 

(4) 
3 
4 
4 

3 
4 
4 
4 
3 
3 
3 
4 

(3) 
4 
3 

3 
4 
3 

3 
(4) 
(4) 
3 

(4) 
(4) 
(4) 

3 

3 

3 

3 

/5/ 

4 
3 
3 
4 
4 
3 

4 
3 

3 
3 

3 

4 
4 

E0 a:o 

225,3 
228,6 
240,6 
247,7 
256,5 
263,5 
265,8 
27!,0 
2?4,4 
283,3 
289,4 
290,5 
308 
3!2 
321 
330 
332 
340 
350 
359 
362 
379 
382 
39! 
398 
399 
406 
4!2 

5 

;Li.SHH 
pa6o 

3 
(3) 
4 
4 

(4) 
(3) 
(4) 
3 
3 
4 

(4) 

(3) 
(4) 
(3) 
(3) 
(4) 
(4) 
(3) 
(4) 
(3) 
(3) 
(3) 
(4) 
(4) 
(3) 
(3) 
(4) 



Ta6JIH~ta 2 
CnHa~ peaoaaacoB 149s~ 

~5/ ~ 
... ... ..... ... le .., 

'=[ 
... 

"' 

.A 
;zJ;aHH8H /6/ /5/ E ;zJ;8HH8H /5/ Eo 

,l.I,BHH8H 

1u l 
;;; Eo pa6oi'a 0 pa6oi'a pa6oi'a 

A 4,98 4 4 4 83,9 4 185,4 3 . . 
1600 6,48 3 3 4 87,7 3 188 (4) 1100 .., .... 8,93 4 3 90,6 4 4 !92,9 4 ~ ~ 

12,0 3 3 3 92,1 3 195,0 ,, .A A 14,9 4 3 4 95,6 4 !97,4 3 
15,8 3 3 3 %,3 3 20I,I 

4 I I 17,1 4 4 98,! 4 203,7 3 1600 2100 
23,2 4 4 4 99,5 4 210,9 4 .... 
24,6 (4) 101,6 3 

'=[ 
::i Ri 214,7 3 

A 25,2 3 3 104,7 4 4 2!8,2 4 11. ) 26,1 4 3 4 107,0 3 225,6 4 
27,9 3 3 109,0 4 4 228,2 (4) I 

2600 29,9 3 3 II1,2 3 230,1 3 
2100 

30,7 4 4 4 II5,1 4 (3) 234,0 (4) 

-~ 
33,9 4 4 4 II7,0 3 238,4 
40,1 3 3 II9,4 3 240,1 (3) 
4!,3 3 3 121,7 (4) 244,3 (4) 

I I I 
. 

I 
3100 44,3 4 4 125,2 4 {3) 248,7 3 2600 --. 4 4 3 254,7 3 45,1 130,3 4 

1 
49,5 3 134,1 4 (3) 258,9 (4) .. 

~ 50,5 (3) (4) 138,6 (4) 

~ 51,6 4 4 141,0 (3) 
I 57,4 4 4 144,2 4 311()0 

3100 

59,7 4 4 145,7 (4) 
60,9 3 3 146,9 4 
62,1 4 4 149,5 (4) 

Pac. 1. CaMapHA-147. CnnowHaH KpHBaH - cneKTp B pelKHMe coBnalleHHA, '/ 64,7 3 4 154,7 4 TO~KH - cneKTp B pelKHM8 OllHHO~HOrO C~eTa. noK838H~ ~aCTKH cneKTpOBo 
68,3 4 4 157,5 3 HOpMHpOBSHH~e no pe30H8HCY 57,8 SB. 
70,8 3 3 158,7 (3) 
72,2 (3) 168,3 3 (3) 
73,1 4 4 173,5 (3) 
74,6 4 (4) 174,7 
75,3 3 3 177,8 4 (3) 
76,9 4 179,9 3 

7 
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I 

ITony'leHHbre aaa'leHHH D 1 JlnH paaHbiX cnnaoB llBJOT TaKoe OTHOIIIeHHe 

D4 
v; 

p3 

p4 
= 0,85 ±_0,11 If 0, 79 ±.. 0,10 

JJ.nH 
147 . 149 

Sm H Sm , cooTBeTCTBeaao. 3TH llBHHbre HHTepecao conocTa-

BHTb C o6menpHHSITOa TeopeTHqecKoa 38BHCHMOCTbiO nnoTHOCTH ypOBHea OT 

cnHH8 npH nocTOSIHHoa 9HeprHH B036Y*IleHHSI SlllP8 /8/ 

p(l) = const(21 + 
(1 + %/ 

1) exp [--- ] . 
2a 2 

(1) 

CpaBaeHHe ( D
4 

I D 
3 

) aKcn c TeopeTH'ieCKHM OTHOllleHHeM, JJ.aBaeMbiM !flop-

My no a ( 1), noaBonHeT nony'IHTb oueHKy cmuwBoro !jlaKTopa a , BXOJJ.Hlllero 

147 
B aTy !jlopMyny: JJ.nH Sm a 

-2.5 

= 7 +oo ' JJ.nH 
149 Sm a 

-6.5 

= 12 +oo 

T,e, JJ.nH o60HX H30TOnOB a :;a 4,5, 'ITO CornacyeTCSI C oueHK8Mlf BenH'IHHbl 

a B aToa o6naCTH 8TOMHbiX BeCOB1 Jl8B8eMbiX p83Hb!Mlf 8BTOpaMH ( HanpH

Mep, 
181 ). 

0ueHHB8SI CHnOBbie <jlyHKUHH llnH p83HbiX CnHHOBbiX COCTOSIHHa K8K 

I.ro 
H HCnOnb3YSI Jl8HHbie H3 / 7 / JJ.nH 14 7 Sm , Mbi nony'IHnH ..... s 0 = --.!!..l.. 

1 11E 

(pHC, 8-10) 1 'ITO no HHTepBany llO 260 aB so = 4,4 ±.. 1,6 ( 'IHcno peaoaaa
J 

COB m = 18) H S
4
° = 4,2 ±_ 1,5 In = 20) ( S 0 

Be3Jle B ellHHHU8X 10-4) o 

OueaKa S 0 
no HHTepBany llO 400 aB JJ.aeT S 0 = 3,9 + 1,2 H S0 = 3,8+1,1 

3 - ~ -

m
3

= 25, m
4 

= 32). 

ITonyqeHHbie aaaqeHHH so 
J 

147 
noKaabiBaJOT, 'ITO y Sm He aa6nJOJJ.aeTCH 

HHK8Koa 38BHCHMOCTH CHnoBoa tPYHKUHH OT cnHaa pe30H8HCOB, He HMeeTCSI 

149 
cymecTBeHHOrO pa3nH'IHSI B CHnOBbiX tPYHKUHSIX JJ.ng p83HbiX CnHHOB H y Sm , 

TaK, aa HHTepBane 11.0 120 aB, rJJ.e H81le*H8 cnHHOBag HlleHTH<jJHKaUHSI H HeT 

nponycKa peaoaaacoB, so = 6,3±_2,1 ( m =23) H S 0 =7, 7 ±.. 2,2 ( m = 30). 
3 4 

12 

,..,,, 

N 

149Sm 

40 

30 

20 

10 

100 200 

PHC. 7. 3aBHCHMOCTb 'IHcna peaoaaacoB c paaHbiMH cnHHOBbiMH 

OT aaeprHH HeliTpO~OB .QnSI 14
9Sm , 

E/o 
n 

150 

100 

50 

147sm 

100 200 300 400 

PHc. 8, 3aBHCHMOCTb cyMMbl npHBe.QeHHbiX HeliTpoHHbiX wHpHH 

C pa3Hb1MH CnHHOBblMH COCTOSIHHSIMH OT aaeprHH HeliTpOHOBo 
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N 

149Sm 

40 

30 

20 

10 

100 200 £•36 

PHC, 7, 3aBHCHMOCTb 'IHCII8 p930H8HCOB C p83HbiMH CfiHHOBblMH COCTOltH.ltMH 

OT saeprHH HeATpOHOB AIIH l4 9 Sm , 

Et:• n 
150 

100 

50 

147sm 

100 200 300 400 £•36 

PHc, 8. 3aBHCIIMOCTb cyMMbl npHBeAeHHbiX aeATpOHHbiX wHpHH peaoaaacos 

C pa3HblMH CfiHHOBblMH COCTOHHHSIMH OT aaeprHH HeATpOHOB, 

13 



rr· n 
150~----------~ 

147Sm 

100 

50 

100 200 300 - 400 £=36 

PHc. 9. 3aBHCHMOCTb cyMMbi npHBe.QelilibiX aeltTpOiilibiX wHpHii pe3oaaacoa 

C pa3lib!MH CIIHiiOBbiMH COCTOllliHliMH OT 9liepi'HH JieltTpOiiOB .Qnll 14 7 Sm 
0 

100 200 £= 30 

PHc, 10. 3aBHCHMOCTb cyMMbi npHBe.QeliHbiX aeltTpOiilibiX w HpHH pe3oaaacoa 
C pa3HbiMH CIIHHOBbiMH COCTOl!HHliMH OT aaeprHH JieltTpOiiOB Anll 149 Sm 

14 

.llnH HHTepBana JlO 250 9B nony'leHbi T8Klfe 3H8'1eHHSI: S 0 
- 4 1 + 1 1 3 • - • 

m = 36) If s~ = 5,8 ±. 1,4 ( m = 46). 

EcnH npHHSITb eo BHHMaHHe 6onee aocToaepHbie oueHKH so 
J 

(JlnH 

147Sm. no HHTepaany ao 260 aa, a anH 
149 • 

Sm no HHTepaany JlO 120 aB) , 

TO nony'leHHbi9 H8Mlf BenH'IHHbl 
so 

3 
If so 

4 
He Jl8~T HHK8KHX OCHOB8HHA 

npeanonaraTb cymecTBOB8Hlf9 CnHHOBOA 38BHClfMOCTH B CHnOBhlX ~yHKUHSIX 

nnH 147 Sm H 149 Sm • B aToM OTHoweHHH aawH peaynbTaTbi anH HaoTonoB 

/9/ 
rrpoTRBope'laT BbiBOJlaM, cnenaHHbiM B paooTe • Sm 

B aaweft pa6oTe 171 oopamanocb BHHM8HHe Ha ~nyKTyauH~ B 38BHCH-

MOCTH aapacTa~meft cyMMbi I2g r o 

" 
OT aHeprHH HeftTpOHOB JlnH lf30TO-

na 149 Sm • Bbi'IHcneHHH S0 no HHTepaany 0-40 9B (~ 20 pe30H8HCOB) 

H no HHTepBany 40-100 9B ( ~ 25 pe30H8HCOB) npHBOJlHnH K 3H8'1eHHSIM 

S 0 = 2,8 :!:_ 1,0 H 11,7 :!:_ 3,6, COOTBeTCTB9HHOo PeaynbT8Tbl H8CTOHWeft pa-

OOTbl IIOK83b!B8~T, 'ITO 9T8 ~nyKTy8UHSI HH B KOeft Mepe He CBSI38H8 C rpyii-

IIHpOB8HHeM pe30H8HCOB C onpeaeneHHbiM CIIHHOM, 

J1ay'leHH9 pacnpeaeneHHft npHB9Jl9HHbiX HeftTpOHHbiX WHpHH pe30H8HCOB 

RccneaoaaHHbiX RaoTonoB Sm npRBOJlHT K aaKn~'leHH~, 'ITO pacnpeneneHHH 

ro JlnH pe30H8HCOB C f = 3 If f = 4 K8K JlnSI 
147

Sm 0 T8K If JlnSI 

" 
149 Sm aaxonl!TCH B ynoaneTBOpRTenbHOM cornacRH c pacrrpeneneHReM TiopTe-

pa-ToMaca. 

ABTOpbi Bbipa>Ka~T npHaHaTenbHOCTb B.E. 3noKa3oBy sa noMomb B 

o6pa6oTI{9 9KCnepHM9HT8nbHbiX Jl8HHbiX Ha 8BM. 

15 
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Y CJIOBMll 06MeHa 

OpenpHHTbi H coo6meHHSI Ol1.Hl1 paccbinBIOTCSI 6ecnnaTHC 

HMHOrO o6MeHa,yHHBepCHTeTaM, HHCTHTyTaM, na6op8TOpHSI 

H8Y'iHbiM rpynnaM H OTJlenbHbiM Y'i9Hb!M 6onee 50 CTpaH, 

nonyqaTenSIM H3Jl8HHil: Ol1.Hl1 npeJlOCTaBnSieTCSI B03MO>KE 

SIBHTb HHHUH8THBY B 6ecnnaTHOil: ITOCbinKe ny6nHK8UHil: B ll 
o6M9H8 ITPHHHM810TCSI H8Y'iHbl9 KHHrH, )KypH8nbi 1 npeiipHW 

rry6nHK8UHH rro TeMaTHKe Ol1.Hl1, 

EJlHHCTB9HHbill: BHJl ny6nHK8UHil:1 KOTOpbJti: H8M IIpHCbJn, 

8TO penpHHTbl ( OTTHCKH CT8Tell: 1 y>Ke OIIy6nHKOB8HHbiX B Ha: 

J:::S pSIJl9 cnyqaeB Mbl C8MH o5paiUa9MCSI K H8Y'iHbiM yqp 

6onee KpyiiHbiM rronyqaTenSIM H8IUHX H3Jl8HHR - C IIpOCb60ll 

CnBTb H8M K8KHe-nH60 KHHrH HnH Bb!ITHC8Tb JlnSI H8lli9lt 6H6 

>KypH8nbi1 H3Jl810!UH9CSI B HX CTp8H8X, 

0 T,neJibHIIIe 3anpoc111 
l13LI8T9nbCKHli OTJlen 9>KerOJlHO BbiiTDnHSI9T OKOnO 3000 I 

coB aa BbiCbinKY H3JlBHHil: Ol1Hl1. B TaKHX aarrpocax cneJl 

YK83biB8Tb HHJl9KC 38IIp8lliHB89MOrO H3Jl8HHSI, 

A.npeca 

0HCbM8 ITO BCeM BOITpOC8M o6MeHa IIy6nHK8UHSIMH 1 a 'I 

OTJl9nbHbl9 H3Jl8HHSI cne)lyeT HaiipaBnSITb IIO 8Jlpecy: 

MocKBa, 

TnBBHbiti no'fT8MT1 n/H 79. 
H3aaTenbCKHii oTaen 

06be)lHHeHHOro HHCTHTYTB 

HJlepHbiX HCC/IeJlOBBHHJi, 

AJlp9C JlnSI IIOCbinKH BC9X ny6nHK8UHil: B ITOpSILIK9 o6ME 

6ecrrnaTHOil: IIOJliiHCKH Ha Hay'iHbi9 >KypHanbi: 

Moc:K-Ba, 

T/IBBHbiJi nO'lT8MT1 n/H 79. 
Hay'fHo-TexHH'feCKBH 6H6nHoTeKa 

06be)lHHeHHOrO HHCTHTYTB 

HJlepHbiX HCC/Ie)lOBBHHii, 


