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KaplKas11na 3.H., K11M CeK Cy, rlonos A.E., ll>aAKos X. P3 - 7980 

riapaMeTpbl ueATpOHHbIX pesouaucos asoTonos 161Dy H 163 Dy 

Ha aeATpOHHOM cnexrpoMeTpe na6opaTopaH aeATpoaaoA <!>H3HKH OH.RH 
c paspeweHHeM 16 acex/M npoBeA0Hbl H3MepeHHSI CUHHOB aeArpOHHblX peso
HSHCOB l6l Dy H 163 Dy M0TOAOM MHOlKeCTB0HHOCTH I'8MM8-K88HTOB. OnpeAe-

161 
neHbl CilHHbl H HeArpoHHble WHPHHbl AnSI 44 pe:;iouaacos Dy H 38 pyso-
H61HCOB 163 Dy • nonr1eHbl cneAYIOWH0 3H8'10HHSI CHnOBbIX <lp;HKUHA 11m1 

61 
Dy: 

SJ=2· (1,96:!:,0,65),10-4, SJ=3 = (1,33;!:.0,42).10-4, 11nsi 
63 

Dy: SJ=2 .. 
.. (2,l:t,O,T) .10-4, S J=s = ( 1,0:t,0,35) .10-4, 

npertpJIHT 06!.eAHHeHHOrO HHCTJITyTB l,llepHhlX HCC.te,llOBBHJdt. 

,lly6Ha, 1974 

Karzhavina E. N. , Kim Sek Su, P3 - 7980 
Popov A.B., Faikov Kh. 

Neutron Resonance Parameters of 161Dy and 163 Dy 
Isotopes 

..... Neutron resonance spins for 161 
Dy and 168 Dy were measu

red by the gamma-quantum multiplicity method using the 
neutron spectrometer (Laboratory of Neutron Physics, JINR) 
with the resolution of 16 ns/m. The spins and neutron 
widths were determined for 44 resonances of 161 Dy and 
for 38 resonances of 163Dy • There were obtained the values 
of the strength functions for 161 Dy: SJ=2 =(l.96+0.65) 0 10-4, 
s 1=3 =(1.33:!:_0.42)·10-4, and for 168 Dy : s1=2 =(2.l±_0.7)•10-4, 
s J=3 "'(1. 0±_0. 35) • 10-4. 

Preprint. Joint In1titute for Nuelear Reteareh. 
Dubna, 1974. 

©1974 0611eoimeHHblU UHCllfUllfYlll JIOepHblX ucc11e006QHUU 4Y6Ha 

·-~ 
' ' ''. \ 

'i'!I~ 

Beec>eHue 

HacTo•utee coo6uteHBe •sn•eTc• npoAOnlKeHBeM pa6o
TW /I/ no BccneAOB&HBIO CDBHOB eeiTpOHHWX pe30HaHCOB 
MeTOAOM MHOlKeCTBeHHOCTH raMMa-I<BaHTOB. Bii/ H3Mepe
HH• 6wns swnoneeew ea ecTecTselDloM 06pa3ue Dy H 
oxsaTWBBJJB o6nacTi. Toni.1<0 AO 60 3B. BBBAY Toro, 'ITO 
ee1<0Topwe pe3oeaecw 161 Dy e 163 Dy BMeJOT 6JIB3I<He 
3HeprBH, a TaK:>Ke B3·3a B03MO:>KHoro pa3JIB'IH• CDHHOBWX 
3~eKTOB AJI• 3TBX B30TODOB pe3yJii.TaTW, nony'leHHWe 
BI I. Tpe60B&JIH YTO'IHeHB•. Ilo3TOMY eam 6wna npoBeAeHW 
B3Mepees• ea pa3Aeneeawx B30Tonax 

6 Dy e 163 Dy , 
pe3yJIJ.TaTW KOTopwx npBBOA•Tc• ffB)l(e. Mw BMeJIH TaK:>Ke 
B03MOlKHOCTJ., KPOMe CilBHOB eeiTpOHHWX pe 30H&HCOB, onpe
AenBTJ. B BX eeiiTpoeewe wBpBHW. XoT • eeiiTpoeewe wepeew 
pe30HaHCOB He'leTHWX H30TOilOB AHCDP03H• 6wne H3BecT
HW 12 .a1, Hawe AaHHWe OKa3aJIHCJ. none3HWMH, TaK KaK 
ORB Il03BOJIHJIB YTO'IHHTJ. B AODOJIHHTJ. napaMeTpW pe30HaH
COB 161 Dy B 163 Dy s eccneAoBaHHwx eaMB 3eepreTB
'leCKBX BHTepsaJiax, B oco6eHHOCTH napaMeTpw pe30H8HCOB 
163 Dy. 

H3MepeHUJI u 06pa60•1<a c>aHHl>IX 

Onecaeee MeTOAHKH H3Mepeesi B o6pa6oTKB 3Kcnepe
MeHTani.ewx Aanuwx co.neplKBTC• B eawex ny6neKaUB•r'4 ·5/. 
raMMa•Jiy'IH OT pe30H8HCHOrO 38XB8Ta HeiTpOHOB MW pe
rHCTpBpyeM 4-KpecTani.ewM Nal -AeTeKTopoM, 3JieKTpoeea• 
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cxeMa KOTOporo HMeeT KaHaJibl O~HO'IHOro C'leTa H ,IJ;BOB· 

HblX coena.neHHB. ,Ll;eTeKTOP pacnOJIO)l(eH Ha 243-MeTpOBOB 

6a3e, 'ITO Il03BOJIJieT HaM HMeTL pa3peweHHe 16 HCeK/M 
B 6ycTepHoM pe*HMe pa6oTbl peaKTopa. H3MepeHHJI eblxo.na 

y -nyqeii: npoBO,Il;HilHCL O,Il;HOBpeMeHHO Ha,IJ;Byx4096-KaHaJIL• 

HblX BpeMeHHblX aHaJIH3aTopax, Ha KOTOpble no.naeaJIHCL 

BblXO,Il;bl KaHaJIOB 0,IJ;HHO'IHOro C'leTa H C'leTa COBila,IJ;eHHB. 

AHaJIH3 3KcnepaMeHTaJILHblX cneKTPOB H Bbl'IHCJieHae nno

ma.neii Ha6moJleHHblX pe3oHaHCOB npoBOJlHilHCL c IlOMOIULIO 

OCUHJIJIOrpad>a co CBeTOBblM KapaHJlaWOM. ,Ll;JIJI Ka)l(,IJ;Oro 

pe 30HaHca Bbl'IHCJIJIJIOCL OTHOWeHHe IlJIOIUa,IJ;H B pe)l(HMe 

OJlHHO'IHOro cqeTa SI K nnomaJlH B. pe)l(HMe coana.neHHB Sc: 

R = SI/Sc . 

Bo3MO)l(HOCTL onpeJleJieHHJI cnHHOB pe 30HaHcoa 3aKn10qaeTcJ1 

B TOM, 'ITO COBOKYilHOCTL OTHOWeHHB R pacna.naeTCJI Ha 

JlBe rpynnLI B 3aBHCHMOCTH OT CilHHa 3aXBaTHoro CQCTOJIHHJI 

J = 1 ± 1/2 / I - cnHH MHWeHH/. CTaTHCTH~ecKaJI .nocTo

aepHoCTL onpeJleJIJieMLIX 3Ha'leHHB cna:Ha oueHaaanacL Me -

TOJlOM, npeJlJIO)l(eHHblM a161 /CM.JI/ /. 

. B Ka'leCTBe HCCJieJlyeMLIX o6pa3.UOB HCilOJIL30BaJiaCL, 

OKHCL JlHcnpo3HJI, o6orameuHaJI H30TonaMH I6 I Dy H 163 Dy . 
H30TOilHLIB COCTaB o6pa3.UOB npHBeJleH B Ta6n. 1. 

... Ta6mma 1 
l130TOilHblH COCTaB o6pa3UOB B % 

!130TOO 
156 158 160 161 162 163 164_ 

o pa3eu 

Iol D O 
Y2 3 

0,1 0, 1 0,49 92,2+0,2 5,48 1, 17 0,66 

I63Dy o 
2 3 

0,2 0,2 0,2 0,22 1,27 92,5±_0,1 6,1 
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,Ll;n• 161 Dy B3MepeHBJI BWDOJIHeJIW .IVIJI Tpex TOJDIPIH 

o6pa3UOB /4,36.1026 ; 1,32.1021 ; 4,81.102 1 cur/cM2no 

161Dy /, JlnJI l63Dy - .IVIJI @YX TOJIDUIH /1,21.1021 B 

4,43.1021 a•/cM 2 no 163 Dy /. H3MepeHBJI c pa3HWMB Ton

IUJIH&MB 6w:JIB BWDOJIHeHW c uem.10 npoaepKB CT&OBJIJ.HOCTB 

B,AeHTB4iBK&UBB CDBHOB 6nB31CO paCDOJIO>KeHHWX pe30H&HCOB, 

TaK xax c yMeHi.weHBeM TOJllUllHW 06pa3ua B P•Ae cnyqaea 

ocna6mmoci. BJIBJIHBe coce.llHBX pe30H&HCOB. ,D;aHHwe o nno

IU&Jl.llX pe3oHaHCOB .IVI• o6pa31lOB pa3HOi TOJllUllHW 6WJIB 
none 3HW TaIOKe npR BW'IJICneHBB eelTpoHHWX WRp&H. Mw 

BCilOilL30B&JIB cneAYJOIJllle noporB: B K&HAJJe OABHO'IHOro 

C'leTa - 2,3 M3B, B KaHaJie COBil&AeHBI - 0,33 B 0,1 M3B. 
BeJIB'IBHa cnBHOBoro 34ic1>exTa 

a = .l. <R 1-J/:P - <R I+ l/.!_2_ 
2 <R1-1;2> +<RI+ ti2 > 

OK&3anac.b 3&BBCJIIUei OT nopora K&Hana COBD&AeHBi. IlpB 

nopore 0,33 M3B a 6wno paBHO s6~ B 7 ,2~, a npe nopore 

0,1 M3B - 12,~ B 12,6~ AJIJI I l Dy B l63 Dy COOT&eT· 

CTBeHHO. 
Ilnoma.iiB pe30H&HCOB, BW'IBCneHHwe npB o6pa6oTKe 

3KCnepBMeHT&JILHWX KPBBW:X BW:XO.ll& y -nyqei, 6WJIB BC

IlOJIL30B&HW H&MB An• onpeAeneHB.11 ueiipOHHWX lllBPBH. 

Mo>KHo HanecaTL, 'ITO nnoma.lli. pe3osaeca paBHa: 

r 
S=Il£ A '.'.:..L, 

r 
r.lle Il - µOTOIC HeiiTpOHOB, £ • 34'4ieKTBBHOCTL perBCTp&UBB 

axTa 3axeaTa, A - nnoma.llL I03a. Hcnoni.3y.11 Jlll.llHOpMBpoaK• 

HeKOTOpwe pe30H&HCW c B3BeCTHWM11 napaMeTpaMB, MW 

nonyqBJIB An• OCTaJILHWX Ha6JDOJl&eMWX pe 30H&HCOB eeJIB'IJI• 

HW r 
C =Al. 

r 
IlpB 3TOM, BBB.AY M&JIOCTB CDBHOBOrO 34'4ieKTa, MW npeHe6-

peraJIB 3&BBCBMOCTLIO 34'4ieKTBBHOCTB OT CDBH& pe 30H&HC&. 

,D;n.a yMeHi.meHB.11 BJIBJIHB.11 CQ:BHOBOR sapB&UBB 34'4ieKTBBHOCTB 

npR BW'IBCJieHBB HeRTPOHHWX mBpBH MW BCDOJIL30BaJIB 

T&K>Ke COBMeCTHO 3H&'leHBJI c, nonyqeHHwe B3 cneICT-

poB COBD&JleHBB B OAHHO'IHOrO C'leTa. 
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. Bb111ucneHHe HeiiTpOHHblX mHpHH npoeo;:uinocL MeTO.D;OM 
nJ101Qa.D;eii c HCttOJIL 30BaHHeM MeTO.D;a HaHt.teHLWHX KBa.zi;pa TOB 
no Hoeoii nporpaMMe, uanHcaHHoii .zi;n.11 3BM CDC-6200. 
3Ha11eHH.11 pa.zi;uauHOHHLIX WHPHH · 6LIJIH cl>HJCcHpoeaHLI, npu 
JTOM nonaranocL, 'ITO .zi;n.11 161 Dy r = 120 M3B, .D;JI.11 

163 Dy ['y = 100 M3B'. )(JI.II JCa)f(.Aoro pJ'JoHaHCa HCDOJIL
lOBaJIOCL HeCJCOJILJCO DJIO[Qa.D;eii: paccMaTpHBaJIHCL o6pa3uLI 
pa3HOB TOJllQHHLI H, JCaJC OTMe'leHO BLIWe, o6a THna JCaHaJIOB 
.zi;eTeJCTopa. 

163 
,l(n.11 o6paJua Dy /TOJIIQllHoii8,7.l0 21 am/cM 2 /6Lino 

npoee,JJ;eHo TaJC:>Ke BJMepeHue nponycJCauu.11 c noMOIQbIO 
6a Tapeu 3 He - c11eT'IHJCOB. ,l(n.11 onpe.zi;eneHH.11 ct>oua npuMeH.11 -
JIB Cb cl>HJILTPLI Mn HJIH Co, a TaJC:>Ke co6cTBeHHLie CHJibHLie 
pe JoHaHcLI 163Dy . IlnoIQa.zi;u pe 30HaHcoe 163 Dy, nonyqeH
HLie no KpHBOB nponycKaHHB. 6LIJIH BKJIIO'leHLI B o6pa6oTKy 
npu Bbl'IHCJieHHH HeiiTpOHHLIX WHPHH. 

Ha puc. 1 H 2 npe.zi;cTaeneHLI npuMepLI 
161 

cneKTpoe Dy u 
l63 Dy nocne ux o6pa6oTKH. 

Pe3yA1>111am1>1 u ux 06cyJ1COeHue 

Ilony11eHHble HaMH napaMeTpbl HeiiTpOHHLIX pe 30HaHCOB 
HJOTonoe l 61 Dy e 163 Dy npuee.zi;eHLI B Ta6n. 2 H 3. 
3HepreTB'leCKHe HHTepBaJILI, B KOTOPLIX npoee.zi;eHbl H3Mepe
HHJI, 6blJIH HeCKOJlbKO 60JibWe, 'leM yKaJaHo B Ta6nuuax: 
.zi;n.11 161 Dy .zi;o 200 3B, .zi;n.11 163oy .zi;o 450 3B. JleHeiiHa.11 

.a{lBHCHMOCTL 'IHCJia Ha6JIIO.zi;aeMLIX pe 30HaHCOB OT 3HeprHH 
HeiiTpOHOB B 3THX HHTepeanax y6e:lK.D;aeT B TOM, 'ITO B Hamux 
H3MepeHHJIX HeT 3aMeTHoro nponycKa ypoeHeii. 0.zi;HaKo 
He.D;OCTaTO'IHOe pa3peweHHe He n03BOJIHJIO noJIHOCTblO o6-
pa6oTaTb JKcnepuMeHTaJlbHLie cneKTpLI. 

IlpOBO.D;JI cpaBHeHHe 3Ha'leHHH cnHHOB .D;JIJI pe3oHaHCOB 
1610 1 1 1 y c pe3yJILTaTaMH, nony11eHHL1MH HaMH B, , .D;JIJI 
ecTeCTBeHHOro o6pa3ua, MLI BblHY:>K.D;eHbl OTMeTHTL BX 
nnoxoe cornacue. Ilocne TIQaTeJILHoro aHaJIHJa MLI Bbl.D;eJIHJIH 
HeCKOJILKO npH'IHH .D;JIJI o6'LJICHeHHJI TaKoro pacxo)f(,AeHH.11. 
HJ uacTOJllQHX B3Mepeuuii cne.zi;yeT, 11To e ecTeCTBeHHoM 
o6paJue pe30HaHCLI 10,3 H 20,3 3B npBHa.D;Jie:>KaT He TOJILKO 
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Ta6nHua 2 
napaMeTpbI HeliTpOHHbIX pe30H8HCOB 

161 Dy 
R 8B N BepoRT;, r;,0 ~:fqt;,° 
-c> J BOCU !> 118B <! 

2,72 
3,68 
4,31 
7,71 

10,3 

I0,8 
I2,6 
I4,3 
I6,7 
I8,4 
20,3 
25,2 
29,0 
29,9 
35,7 
37,7 
38,4 
43,2 
45.0 
48,8 
50,8 
51,6 
52,2 
55,0 
59,5 
61,3 
63,5 
?l,4 
73,J 
'16,6 
'17,I 
78,I 
82,2 
84,9 
86,6 
88,5 
9J,I 
93,I 
95,I 

IOI,U 
102,2 
!04,0 
J04,8 
II0,4 
II2,3 
IT3,3 
II7,2 
II8,2 
120,3 
124,3 
127,3 

I3I,I 
138,2 
I42,6 

*' /2/ 
.naHHbJe H3 • 

3 
2 
2 
3 
2 
3 
3 
2 
3 
2 
2 
2 
2 
3 
3 
3 
3 
3 
2 

3 
2 

(3) 

2 
2 
2 
3 

(3) 

3 

2 
3 

3 

3 
3 
2 

2 
3 
2 

2 
2 
2 

(3) 

3 
3 
2 

100 
IOO 
IOO 
IOO 
IOO 
IOO 
97 

IOO 
100 
90 
95 

IOO 
90 

IOO 
rno 
IOO 
rm 
JOO 

98 
95 

IOO 
1!10 
IOO 
IOO 

97 

llXJ 
JOO 

JOO 

JOO 
95 

JOO 

100 
98 
9? 

JOO 
99 

100 

100 
90 
99 

0,32 :!: 0,04 •> 
I ,OI :!: O,U9. •) 
0,56 :!: 0,05 
0,20 :!: 0,02 
0,14 :!: O,OI 
0, I4 ! O,OI 
u,015! o,004 
I,75 ! 0,14 
I,85 :!: o,J6 
2,13 :!: O,I6 
O,J3 ! O,OJ 
0,29 ! 0,02 
0,57 ! 0,03 
0,17 ! O,OI 
0,40 :!: 0,02 
I,84 :!: 0,16 
2,30 ! U, 19 
J,96 ! O,J6 
2,55 ! O,J9 

< O,J 
0, 78 ! O,lli 
3,(;3 ! 11,34/ 

f JtYOl!eT 

1,48 ! O,HJ 
0,9J ! 0,06 
J,20 ! U,08 
0,56 ! 0,04 
0,8! ! 0,05 
0,43 ;!:, 0,02 

C0,26) 
(U,20) 
(tJ,Q7) 

0,34 ! U,02 
0,62 ! 0,05 
..(u,I 
I,35 ! 0,09 
(C,J7) 

2,25 ! 0,30 
0,29 ! 0,02 
J,50 ! O,J2 

(0,07) 
(O,J6) 

0,82 ! 0,09 
0,86 :!: 0,09 
0,92 ;!:, 0,07 

(0,!6) 
(0,17) 

0,82 :!: 0,06 
0,75 :!: 0,05 
5,39 ! 0,63 
0,25 :t 0,02 
0,53 ! 0,03 
J,I8 i 0,10 
I,00 ! 0,10 
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f1apaMeTpb1 

Eo 
aB 

l, 7I 
16,2 
I9,6 
35,7 
50,2 
55,8 
59,0 
66,0 
71,9 
75,2 
78,9 

- 86,1 
94,0 

!05,8 
!07 ,2 
I?0,2 
126,1 
12?,2 
135,1 
143,3 
144,7 
154, 7 
163,? 

17'1 'l 
Hl4 ,s 
I8!;,? 
203,0 
205,0 
213,3 
223,u 
233,4 
250,6 

260,8 ..... 268,2 
273,8 
280,6 
288,7 
297,4 
3~!3,U 

* 121 llaHHble H3 
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Ta6mrna 3 
eeATpOHHhlX pe30HaHCOB 

'1 Bepos!T-
r;,.----

HOCT:h % M3B 

2 I,65 :!: O,I7 11) 

3 roo 3,02 :!: 0,44 
3 roo o,ra :t o,or 
2 100 I,68 :!: O,I5 
3 roo 0,38 :!: 0,03 

(3) 60 3,14 :!: 0,30 
2 IOO II,!± 0,9 
3 roo 0.76 :!: 0,08 
3 IOO 0,36 :t 0,03 
2 roo 0,31 ± 0,02 
2 roo I,68 ± 0,12 
3 98 o,r2 ± o,or 
3 IOO 1,59 ± 0,II 
3 98 6, I ± I, I 
2 100 2,69 :t 0,46 
2 98 1,06 ± 0,06 
3 ruo 2,28 :!: 0,37 

(2) (0,51) 

3 9? 0,36 :!: 0,02 
2 Jl.X'J 2,2? ± 0,48 
2 mu 3, 75 ± 0,95 
2 IOO 5,08 ± 0,91 
3 IOO 0,79 :!: 0,05 
3 100 0,26 :t 0,02 
3 98 0,34 :!: 0,02 
2 90 0,30 :!: 0,02 
2 99 2,33 :!: 0,16 
3 100 I, 76 :!: 0,13 
3 96 0,39 ± 0,04 
2 94 II,9 ± I,8 

(J) 7I 0,31 ± 0,02 
3 IOO 0,88 :!: 0,06 

2 90 6,53 :!: 0,79 
3 93 6,29 :!: 0,43 
2 98 1,47 :!: 0,22 
3 100 1.rn :t o,ra 
2 96 4,22 :!: 0,37 

(2) 8J 4,IO :!: 0,30 
3 100 

l 63Dy 

B30Tony 161 Dy. CpaBHeHRe cneKTpoB AJI.a ecTecTBeHHoro 
06pa3na a .Qn.a 06pa3na, o6oraaneHHoro 161 Dy , BMeJOanero 
TOillllBHY, O.QBHaICOBYJO c ecTeCTBeHHWM o6pa3UOM /CM. 
pee. 3/, .QOICa3hlBaeT, 'ITO B ecTeCTBeHHOM 06pa3ne B 3Te 
pe30HaHChl .QaJOT cyanecTBeHHhlB BICilaA .Qpyrae e30TODhl. 
TaIC, ecne Bhl'IBCn.aTi. ueiTpouuwe mepeHhl AJI.a 3Tex pe30-
uaucoB DO ecTeCTBeHHOMY 06pa3ny, TO Mhl DOily'leM rn = 
==2,4 M3B B rn = 4,7 M3B MB pe3oHaHCOB 10,3 e 20,33B 
COOTBeTCT:!!JeHHO. B TO BpeM.a ICaIC e3 ,QaHHhlX e3MepeHRii c 
o6oraaneHHhlM o6pa3UOM MhlBMeeM rn= 0,38 M3B /10,33B/ 
B r n = 0,48 M3B /20,3 aB/. Mw He CMorne onpe.Qen&Th, 
ICaICOMY /ena ICaICBM/ eane B30TODY npeHaAJie:>KaT 3Te 
pe3oeaucw, TaIC ICaIC .Qn.a 'leTHhlX B30TODOB Dy ueT 
AOCTaTO'IHO no.Qpo6uwx .Qauuwx. OcTaeTc.a TaIC:>Ke OTICPWTLIM 
Bonpoc: .QeiicTBeTeni.uo ne ope 3TBX 3Hepre.ax y l61Dy 
BMeJOTCJI pe30HaHChl? 'Aeno B TOM, 'ITO HeiiTpOHHWe mapeHhl, 
nony'leHHWe B pa3HWX pa6oTax ,Qn.a yICa3aHHWX pe 30HaHCOB, 
cyanecTBeeuo pa3ne'laJOTc.a. KpoMe Toro, pe3ouauc 10,3 aB 
B cneICTpe, nony'leHHOM B B3MepeHB.ax c 06pa3noM 161 Dy , 
BMeeT 6onee mapoICYJO 4>opMy, 'leM coce.Queii pe3ouauc 
10,8 aB. Hane'lae B ecTecTBeHHOM o6pa3ne ceni.ewx pe30-
eaecoB 10,3 a 20,3 aB, eMeJOanax 6oni.mae 3Ha'leHB.a R , 
npeBeno IC cMeaneuBJO cpe.Qeero no pe3ouaucaM 3Ha'leHB.a 
< R > B -6oni.wyJO cTopouy. 3TOMY 34M1>e1CTY cnoco6cTBoBano 
a TO o6cTo.aTeni.cTBO, 'ITO cpe.Quee 3Ha'leHBe < R » AJI.a 
163 Dy /ope nopore B ICaHane coBna.QeHBii 0,33 MaB/ 
oICa3anoci. 6oni.me, 'leM .Qn.a 161 Dy. CMeaneHBe <R> B cTo
pouy yBena'leHB.a B npeBeno IC TOMY' 'ITO qacTi. pe 30HaHCOB 
l 61Dy, OTHOC.aanexc.a IC rpynne co cneHOM 2 ope e,QeHTe4>a.::' 

Kanae CDBHOB DO ecTeCTBeHHOMY 06pa3ny' nonana B ~fjDDY 
co cnBHOM 3, TaIC ICaIC <R J =3 '> Meui.me <R1 ... 2>/cM. I. 
HCICnJO'leHBe COCTaBn.aJOT cna6wii pe3oHaHC 12,6 3B B 
pe3ouaec 35,7 aB. Oma6ICa B onpe.QeneHBB cneua pe3ouauca 
35, 7 aB o6'1t.acu.aeTc.a HaJIJl'IBeM ope 3Toi 3eeprea 6onee 
cani.uoro pe3oHaHca y l 63Dy c npoTeBODOilO:>KHhlM CDBHOM. 

3eaqeua.a cneuoB, nonyqeuuwe B uacTo.aanei pa6oTe 
.Qn.a 161Dy a 163 Dy, nonuocTi.JO cornacyioTc.a c pe3yni.
TaTaMB nom1pa3aneouuwx e3MepeHBii lipyICxeiBeHcICoi na-
6opaTopee /7 ,8/, r.Qe 6wne B3MepeHhl cnaHhl .Qn.a o6nacTe 
3Hepraii .QO 19 3B. qTO ICacaeTc.a HeiTpOHHhlX umpBH, TO 
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HaWB pe3yilbTaTbl, B OCHOBHOM, cornacylOTCJI B npe,IJ,enax 

owa6oK c ,IJ,aHHblMB BJ / 2,3/. MbI CMorna nonyqBTb napa· 

MeTpbl 6onLwero 'IHcna peJoHaHCOB ,IJ,JIJI 163 Dy . ,ll;nJI 
161 Dy HeKOTOpble pe JoHaHcbl, paHee npBHBMaBl.llHe CJI 3a 

O,IJ,BHO'IHble' OKaJanHCb ,IJ,y6neTaMB. 

HcnonL:lYJI napaMeTpbl pe3oHaHcoe HJ Ta6n. 2 H 3, 
Mbl npoeenH oueHKY TaKBX ycpe,IJ,HeHHblX xapaKTepBCTBK, 

KaK cpe,IJ,HBe paCCTOJIHBJI Me:>K,IJ,Y pe 30HaHCaMH B CBilOBble 

4>YHKUBB. Ha pac. 4 a,6 npe,IJ,cTaeneHa JaBBCBMOCTb OT 

:JHepraa HeiiTpoHOB 'lacna Ha6nro,IJ,aeMblX ypoeHeii,a Ha pac.5 

a,6 - CYMMbl npHBe,JleHHblX HeiiTpoHHblX lllHpHH AilJI pe30-

HaHCOB c onpe,IJ,eneHHblM cnHHOM. B Ta6n. 4 npHBe,IJ,eHbl 

3Ha'leHBJI cpe,!J,HHX pacCTOJIHHH H CHilOBblX 4>YHKUHH no BCeM 

Ha6nro,IJ,aeMblM peJoHaHcaM B no pe3oHaHcaM c onpe.neneH· 

HblM cnHHOM' a TaK:>Ke oueHKB cnBHOBoro 4>aKTOpa a' exo

,!J,JIU\ero B it>opMyny nnoTHOCTH YPOBHeii, ,IJ,aeaeMylO CTa-

THCTB'leCKOH Mo.nenLro. Ilpa oueHKax DJ H SJ .nnJI 161 Dy 
6blno onymeHo HecKOilbKO cna6blx ypoeHeii c Heonpe.neneHHbl" 

MH cnaHaMH, 'ITO He ,!J,Oil:>KHO cymecTBeHHO nOBJIHJITb Ha 

eeJIH'IHHbl D H S. 

Ta6mma 4 
Y cpenHeHHbie napa MeTpbI 161Dy Ii Hi3Dy 

~e""""\ 
D D D S°xl04 S°x 10 4 

S0 x 10 J - ') J=3 J=2 J=3 a n - -
aB aB aB 

...._161 Dy 2,5:!:_ 1,69:!:_ 5,9:!:_ 4,7:!:_ 1,96:!:_ 1,33:!:_ +10 
0,3 0,36 0,7 0,5 0,65 0,42 5,00 -1,7 

163 Dy 7,8:!:_ 1,55:!:.. 16,7:!:_ 14,0:!:_ 2, l:!:_ 1,0:!:_ + 00 

1,0 0,38 2,0 1,6 0,7 0,35 4,5 -1,5 

161 
HJ Ta6n. 4 BB,!J,HO, 'ITO canoeble 4>YHKUHH Dy H 

l63 Dy ,!J,IlJI pa3HblX cnHHOB OTilH'lalOTCJI. 0,!J,HaKO ,IJ,eJiaTb 

yTBep:>K,neHBe 0 HailB'IHB cnHHOBOB 3aBHCHMOCTH CHilOBblX 

4>YHKUBB ,!J,IlJI 3TBX H30TOnOB HeT ,!J,OCTaTO'IHblX OCHOBaHHB, 
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TaK KaK oueHKa CTaTHCTH'leCKOB ,!J,OCTOBepHOCTB Ha6nro.nae

MblX 3Ha'leHHB s J B npe,IJ,nono:>KeHHH, 'ITO Ha caMOM ,IJ,ene 

CHJIOBble 4>YHKUBH ,!J,IlJI pa3HblX cnBHOB O,!J,HHaKOBbl, .naeT 

cne,IJ,yromae ee~OJITHOCTH cny'laiHoro Ha6nro,IJ,eHHJI TaKoro 

paJnB'IHJI: ,IJ,JIJI 
61 Dy-SO<fo, ,IJ,nJI 163 DA -20'1<> /oueHKH Bbl· 

nonHeHbl MeTO,IJ,OM, npe.nno:>KeHHblM B 9 / /. Cne,IJ,yeT npHHJITb 

BO BHBMaHBe TaK:>Ke, 'ITO OWH6Ka B onpe.neneHHH CilHHOB 

TOilbKO 1- 2 CBilbHblX pe 30HaHCOB MO:>KeT pe 3KO H3MeHHTb 

Ha6nro,IJ,aeMble JHa'leHHJI Sj . ,ll;nJI Ha,IJ,e:>KHoro OTBeTa Ha 

BOnpoc 0 cymecTBOBaHHH cnHHOBOB JaBHCHMOCTH so He

o6xo,IJ,HMO nony'IHTb .naHHble ,!J,IlJI 6onLworo 'IHCna peJoHau

coe. TaK, 'IT06bl BepoJITHOCTb cny'laiiHoro Ha6nro.neHHJI 

TaKHX JHa'leHHB S ~ , KaKHe Mbl BH,IJ,HM y 161 Dy a 16:J Dy , 
6Lma Mana /HanpaMep, MeHLWe S'fo/, Heo6xo.naMo yeena

'IHTb 'IHcno accne.noeaHHblX pe3oHaHCOB AilH 161 Dy npa

Mepuo B 10 pa3, ,nnH 163 Dy • B 2 pa3a. HJMepeHHe cna

HOB ,!J,JIJI TaKoro 6oJibWOrO 'IHCna pe3oHaHCOB JIBJIJieTCJI 

e uacToHmee BpeMJI Ja,!J,a'lei HepeaJibHOH, cne.noBaTeJibHO, 

HeJib3JI Ha,!J,eJITbCJI ,!J,OCTOBepHO o6Hapy:>KHTb cnHHOBYIO 3a

BHCHMOCTb nyTeM aHailH3a HH,!J,HBH,!J,yanbHblX pe 30HaHCOB, 

ecJIH CHJIOBble 4>YHKUHH ,!J,IlJI pa3HblX cnHHOB OT JIH'lalOTCJI 

B 2 pa3a H Mettee, TOJlbKO H3"3a HeB03MO>KHOCTH ,!J,OCTHr

HyTb Tpe6yeMOH CTaTHCTHKH ypoBHeH, He roBopH y:>Ke 

0 TOM, 'ITO ecer,IJ,a OCTaeTCJI BOnpoc 0 B03MO:>KHblX OWH6Kax 

B onpe.neneHHH cnHHOB HeKOTOpbIX pe 30HaHCOB. TO!lbKO 

npJIMble H3MepeHHJI cnHHOBOB JaBHCHMOCTH ycpe,!J,HeHHblX 

Ce'leHHH cnoco6Hbl HCKillO'IHTb cTaTHCTH'leCKYIO ueonpe

.neneHHOCTb, no3TOMY H3MepeHHJI ycpe,!J,HeHHblX ce'leHHH 

c noJIJIPH30BaHHblMH HeHTpoHaMH H. nOIIJipH30BaHHblMH Jl,!J," 

paMH JIBJIJllOTCJI nepcneKTHBHblMH H O'leHb Ba>KHblMH ,!J,IlJI 

peweHHJI "cnHHOBOB npo6neMbl" CHJIOBblX 4>YHKUHH. 

B JaKIIJO'leHae aeTopbl Bbipa>KaroT 6naro,IJ,apHocTb 

r.r.CaMOCBaTy H 8.r.HHKOileHKO 3a noMOlltb B H3MepeHHH 

nponycKaHHJI 163 Dy. MbI npHJHaTenLHbl TaK:>Ke H.IO.lllu

PHKOBOB H H.H.IllenoHI.i;eBy 3a noMOU\b B HanucaHHH npor

paMMbl Bbl'IHCileHHJI napaMeTpOB pe30HaHCOB. 
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Pee. 3. YqacToK cneKTDa: aaepxy - ecTeCTBeHHbli o6pa
Jeu, BHHJY - 06pa3eu f 61 Dy, TOJimHHoii no I61Dy OAH
HaKOBblB c ecTeCTBeHHblM o6pa3UOM. 
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Puc. 4 a/ 3aBHCHMOCT.b 11ucna pe3oHaHcoa c pa3HLIMH cnu
HOB.bIMH COCTOJIHHJIMH OT :rneprBB HeiiTpOHOB ,nnJI 161 Dy . 
6/ To >Ke ,nnJI 163 Dy. 
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Pee. 5 a/ 3aaeceMocT& cyMMhl npeae~elillwx ueiTpouuwx 
WHPBH pe30H&HCOB c pa3HhlMB CilBHOBhlMH COCTOJIHBJIMB ~Il.11 

161 Dy . 6/ To )Ke ~m1 163 Dy. · 
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