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naHHHaH pa6oTa HBRHeTCH 3aBepmeHHeM UHKna H3MepeHHH, 

rrpoBeneHHllX nnH H30TOilOB Sm, MeTonoM crreKTpOMeTpHH MHOmeCTBe­

HHOCTH 7-KBaHTOB. 8TH nccnenoBaHHH Il03BORHRH cymecTB8HHO rro­

IlORHHTb pHn xapaKTepHCTHK HeHTpOHHllX pe3oHaHCOB , oc.o6~HHO 

TaKHX' KaK CilHHll H pannaunoHHlle lliHpHHll ,KOTopue rrpencTaBRHDT 

6onbmoH HHTepec B H3ytJeHHH MexaHH3Ma rrpouecca pannaunoHHoro 

3axBaTa nel1TpoHoB H 7-pacrrana B036ymneHHUX Hnep. nnH nccneno­

BaHHoro H~MH HyKnnna
149

sm, r7 6unn H3B8CTHll TORbKO no 3HeprHH 

80 38 ,rrpH 3HatJHT8RbHOM pa36poce HX 3HatJeHHH OT 50 no 150 M38 

/1,2 I. TaKHe 6onblliHe qinyKTyaUHH r B 3TOM paHOHe MaCCOBllX 
7 ··: 

tJHcen neomnnaHHll, H rro3TOMY 6uno ueneco6pa3HO orrpenenHTb nx 

3aHoBo, TeM 6onee, tJTO KpoMe pa36poca 3HatJeHHH r
7 

Ha6nDnancH 

CHCTeMaTH'l8CKHH HX pocT C yBenH'leHHeM 3HeprHH pe30HaHCOB. 

H3MEPEHHH H 06PA60TKA flAHH~X 

Bee H3MepeHHH BllilORHeHll B 6ycTepHOM pemnMe pa60Tll peaK­

TOpa HBP-30 c pa3MHOmeHHeM,paBHllM 200 I B 3TOM cnyqae lliHPHHa 

H8HTpOHHoro HMilYRbCa paBHa 4 MKC /, rrpn cpenHefi MOmHOCTH 

OKORO 10 KBT, qacTOTe 100 ru H pa3pemeHHH 8 HC/M. BpeMHilpO­

neTHlle crreKTpll 3aXBaTa H pacceHHHH HefiTpOHOB 6unn rronytJeHll 

MHOroceKUHOHHllM CUHHTHRRHUHOHHllM neTeKTOpOM THrra "PoMamKa" 

/3-5/,COCTOHmHM H3 16 He3aBHCHMllX C8KUHH-KpHCTanoB NaJ(Tl) H 

pacrronomeHHllM Ha 500 MeTpoBofi rrponeTHOH 6a3e. 

06pa3eu 
149

sm rrpencTaBnHn co6oH OKHCb caMapHH c o6orame­

HHeM 94,6% H TonmHHOH 2,47*1020 aT/CM2 ITO OCHOBHOMY H30TOily. 

nnH YM8Hblli8HHH tpOHa OT peUHKRHtJeCKHX HefiTpOHOB rrpHMeHHRCH 

tpHRbTp H3 Kap6nna 6opa /10 MM/ H Cd /1 MM/. nnH Kamnoro aKTa 

3aXBaTa HefiTpoHa perncTpnpoBanncb apeMH rrponeTa. HefiTpona H 

KpaTHOCTb COBrraneHHH 3aperHCTpHpoaaHHllX 7-KBaHTOB. 



AKT 3aXBaTa HeHTpOHa ~HKCHpoBancH B rraMHTH TOnhKO Toraa, 
• Koraa cyMMapHaH 3HeprHH saperHCTpHpoBaHHUX aeTeKTOpOM ;-KBaH-

TOB HaxoaHnach B rrpeaenax OT 2 ao 8 M3B. nopor perucTpauuu 

HMrrynhCOB Ka~aoH ceKUHH aeTeKTopa COCTaBnHn 0,1 M3B. CoqeTa­

HHe MeTona BpeMeHH rrponeTa H cneKTpoMeTpHH MHO~eCTBeHHOCTH 

IT03BOnHno onHoBpeMeHHO rronyqHTh 8 BpeMHnponeTHUX crreKTpOB 
saxBaTa COOTBeTCTBYDutHX COBrraneHHHM ;-KBaHTOB pa3HOH 
KpaTHoc1:u napanneiihHO Benach perucTpaum1 aKTOB pacceHHHH 

HefiTpOHOB. .UnH 3TOro BHYTPH aeTeKTOpa pasMemancH 6opHUH 

In- y 1-KOHBepTop, H pacceHHHhJe HeiiTPOHhJ perHcTpHpoBanHcb no 

oaHHOqHUM MOH03HepreTHqecKHM ;-KBaHTaM C 3HeprHeH 0, 48 M38 
. 10 · 

OT peaKUHH B(n,a;). nonpo6Ho ycTaHOBKa H MeToaHKa 3KcnepH-

MeHTa rrpencTaBneHu B pa6oTax / 4, s /. npHMepu rronyqeHHUX 

crreKTpoB saxBaTa H pacceHHHH rrpHBeaeHu Ha puc.1 
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Puc 1. BpeMHrrponeTHue crreKTpu panuauuoHHoro saxBaTa H pac- \!/ 
CeHHHH HeHTpOHOB anH 149Sm. r 
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PE3YRbTAT~ H HX 06CY~llEHHE 

OaHOBpeMeHHUe H3MepeHHH BpeMHrrponeTHUX crreKTpOB saxBa­

Ta H pacceHHHH IT03BonHnH anH 3HaqHTenhHoro qucna pesoHaHCOB 

npOH3BeCTH oueHKY HeHTPOHHUX H paaHaUHOHHUX WHpHH. KaK H3Be­

CTHp, rrnomaaH noa pe30HaHCHUMH ITHKaMH B cneKTpe 3aXBaTa H 

pacceHHHH HeHTpOHOB OITHCUBaDTCH COOTBeTCTBeHHO: 

s = 
7 

Sn 

rae F(E) 

= 

F(E) e 
7
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F(E) en A 

r / r , 
7. 

r / r n , 

~ IlOTOK HeHTpOHOB pe3oHaHCHOH 

( 1) 

(2) 

3HeprHH E Ha eau-

HHqHUH HHTepBan 3HeprHH sa BpeMH H3MepeHHH Ha BCD rrnomanh 

06pa3ua ' A - 1 rrnoma~b, COOTBeTCTBYDutaH pesoHaHCHOMY rrpoBany 

Ha KPH.!OH nponycKaHHH, en H e7- 3~~eKTHBHOCTh aKTOB pacceH­

HHH H saxBaTa HeHTpOHOB. 

3HaH, HanpHMep, COOTHOWeHHe Sn/S;, en/e; H rn, MO~HO 

nonyqHTh paaHaUHOHHUe WHpHHU. OTHOWeHHe 3~~eKTHBHOCTeH e /e 
149 n 7 

B cnyqae.usoTona Sm paBHO 0,58~0,08. OHO Haxonunoch H3 

3KCnepHMeHTa, nyTeM npoBeaeHHH HOpMHpOBKH no IlHTH HH3KOne~a­

utHM, xopowo paspeweHHUM H cHnhHUM pe30HaHcaM , anH KOTOpux 

aoBOnhHO ToqHo H3BeCTHU r; H rn /2/. IlpH 3TpM cquTanocL, 

qTo,6naronapH BUCOKOH 3~eKTHBHOCTH perHCTpaUHH 7-KBaHTOB ,e7 

Hen npaKTHqeCKH He MeHHDTCH OT pe30HaHCa K pe30HaHcy. 

B OCHOBHOM HeHTpOHHUe WHpHHU 6panHCh H3 pa60TU /2/. B cnyqae 

:J 



nOHBReHHH COMHeHHA B HX BeRHqHHe HRH npH noRyqeHHH 3HaqeHHA 

r7,CHRhHO OTRHqaIDmHXCH OT cpenHHX, 6URO npoBeneHO He3aBHCHMOe 

onpeneReHHe rn ( nRH 7 pe3oHaHcoB ). nRH 60RhlliHHCTBa H3 HHX 

BeRH'l{HHU r n COBnaRH B npeneRaX OllIH6KH H3MepeHHA C naHHUMH 

/2/, HO nRH nByx pe30HaHCOB npH 3HeprHH 40,2 3B H 134,1 3B 

3Ha'l{eHHH rn cymecTBeHHO OTRH'l{aRHCh. 

IlpH onpeneReHHH napaMeTpOB pe3oHaHCOB B 3HaqeHHH s7 H Sn 

BBOnHRHCh nonpaBKH , Y'l{HTUBaIDmHe BKRanl1 perncTpauHH aKTOB 3_ax­

BaTa B KaHaRe pacceHHHH / 47. / H aKTOB pacce.lIHHH B KaHaRe 

3aXBaTa /QT 57. no 157. B 3aBHCHMOCTH OT 3HeprHH HeHTpOHOB/. 

3Ha'l{eHHH 3HeprHA pe30HaHCOB H pannaUHOHHUX rnnpnH,noRyqe­

HHUX B 06RaCTH 3HeprHH no 270 3B,npHBeneHU B Ta6RHile 1 H cpa­

BHHBaIDTCH C naHHUMH pa60TU /2/. H3 Ta6RHilU BHnHo ,'l{TQ ynaROCh 

o~peneRHTh OKORO 40 paHee HeH3BeCTHUX panHaUHOHHUX illHPHH . 

MO~HO TaK~e 3aMeTHTh HX 3Ha'l{HTeRbHO MeHbillHe ~RYKTyaUHH no 

cpaBHeHHID c naHHUMH/2/ H OTCYTCTBHe CHCTeMaTH'l{eCKOA TeHneHQHH 

pocTa 3Ha'l{eHHA illHPHH C yBeRH'l{eHHeM 3HeprHH B036y~neHHUX co­

CTOHHHH. TaK,xapaKTepH3yIDmee BeRH'l{HHY ~RYKTyaQHH 'l{HCRO CTe­

neHeA CB06onu _E' paccqHTaHHOe no H3BeCTHOMY COOTHOilleHHD 

V = 2 r; /(r;-f2 ) /6/ 7 yBeRH'l{HROCh C 21,7 ± 3,1 no 
55,4 ! 7,8. OaHaKO npHBeaeHHaH BeRH'l{HHa v He oTpa~aeT 

HCTH H Haro '-IHCRa cTeneHeA cBo6oau , TaK KaK '.nncnepcH.11 r 
7 

.IIBR.lleTC.11 cyMMOH ~HcnepcHA HCTHHHOH ~H3H'l{eCKOH an~nepCHH 

H aHcnepCHH ,CB.II3aHOH C OillH6KaMH 3KCnepHMeHTa. B CB.II3H C 3THM 

H c THHHa.11 nH c nepCH.11 cyme c TBeHHO MeHbille Ha6moaaeMOH , a 'l{l{­

CRO V Ha caMOM aeRe 3Ha'l{HTeRhHO 60Rbllle yKa3aHHUX 3Ha'l{eHHH. 

noRy'l{eHHa.lI cpeaH.11.II BeRH'l{HHa paaHaQHOHHOH illHpHHU an.11 51 

pe30HaHca paBHa (75 ± 3) M3B, 'l{TO HeCKORhKO MeHhille no 

cpaBHeHHID co cpeaHeA B /2/ (88 M3B) H COBnaaaeT c <r > aR.11 
147 7 

Sm 

KpoMe paanaQHOHHUX illllpHH,OnpeaeR.IIRHCh eme cnHHU pe30HaH­

COB no MeToay MHO~eCTBeHHOCTH 7-KBaHTOB. 3Ha.lI nRomaaH noa 
pe30HaHCHUMH nnKaMH aR.11 8 pa3HUX KpaTHOCTeA H onpeaen.11.11 

cpeaHDD KpaTHOCTh COBnaaeHHH 7-KBaHTOB <K> aR.11 Ka~aoro 

pe3oHaHca, MU noRy'l{HRH aBe rpynnu pe3oHaHcOB, qeTKO pa3-
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5,4 :!:: 0,4 

18 + 2 
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149Sm 

r
0

(M3B) 

4 

63 + 9 

55 + 9 

47 + 8 

56 + 9 

74 + 16 

80 + 12 

61 + 12 

54 + 10 

73 + 13 

67 + 10 

73 + 12 

71 + 13 

60 + 11 

77 + 14 

81 + 18 

57 + 11 

85 + 14 

Ta6RHUa 1 

r
7

(M3B)* 

5 

94 + 5 

72 + 9 

86 + 6 

90 + 5 

73 + 7 

67 :!:: 12 

110 :!:: 22 

109 + 9 

115 + 10 

52 + 11 

77 + 8 

128 + 12 

123 + 12 

110 + 12 

115 + 10 

158 + 20 



1 2 • 3 4 5 I 1 2 3 4. 5 

83,9 4 67 + 11 1?4,6 3 

87,7 3 177,9 4 64 + 12 
90,8 4 75 + 13 179,9 (4) 53+5 112 + 21 

92,3 3 99 + 19 185,12 3 99 + 17 
f 

95,6 (4) 97 + 18 188,1 4 95 +- 21 

96,3 3 75 + 14 192,9 4 

98,21 4 75 + 8 114 + 22 [' 194,8 (~) 

99,63 4 40 + 5 84 + 15 197,5 3 64.::t 17 
101,7 3 198,3 

104,4 - 201,1 

104,8 4 61 + 20 203,7 3 79 + 15 

107,1 3 64 + 16 210,9 4 61 + 19 

109,1 4 59 + 11 214,7 3 61 + 15 

111,3 3 18 + 2 49 + 11 218,1 4 

115,2 4 74 + 16 225,5 4 

117,05 3· 228,2 4 .. 
119,4 3 91 + 19 230,1 

121,'8 (4) 234, (4) 

125,3 4 94 + 18 237,8 3 

130,1 (4) 240, 0 .. (3) 61 ::!: 17 
134,1 (4) 127 + 9 88 + 14 244,3 4 105 + 20 

138,7 3 247,8 (3) 80 + 17 

141,0 3 253,5 

144,2 (4) 58 + 15 254,8 3 85 + 17. 

145,8 - 258,7 4 93 + 19 

1~7,1 4 76 + 13 260,6 4 

149,4 3 263,2 4 82 + 16 

154,8 4 82 + 17 265,8 (3) 

157,4 3 61 + 14 268,9 4 

158,5 3 f ( . 
272,8 4 

168,2 3 61 + 14 

173,4 3 ·a * l1anm,1e pa6on,1 /1/ 
l 

6 7 



nHqa~mHeCH no cpe~HeH KpaTHOCTH , KOTopue npHHannemaT pa3HUM 

cnHHaM 3- H 4- (pHc 2). 

Hawa HneHTH~HKaUHH cnHHOB B 6onhWHHCTBe cnyqaeB COBnanaeT c 

naHHUMH,npHBeneHHUMH B /2/, KpOMe HeCKORhKHX pe3oHaHCOB. no 

HaWHM naHHUM, nnH pe3oHaHCOB 138,7 H 149,4 3B 3HaqeHH8 

cnHHa 3 HBnHeTCH 6onee npaBHRhHUM, qeM npHBeneHHOe B /2/ 

3HaqeHHe 4 nnH HeCKORbKHX pe30HaHCOB 3HaqeHHH cnHHOB 

onpeneneHu BnepBue. 
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PHC 2. PacnpeneneHHe cpenHeH KpaTHOCTH nnH pe30HaHCOB Sm. 

o6pa6oTKa cneKTpOB 3aXBaTa H pacceHHHH HeHTpOHOB Benach 

no nporpaMMe ANS /7/ , KOTopaH 6una cneuHanhHO pa3pa60~ 

TaHa nnH 3Toro THna 3anaq, 
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reoprHeB [.n .. HAP- P3-92-346 
OnpeAeneHHe napaMeTpOB He~TPOHH~X 
pe30HaHCOB 0149 Sm ~eTOAOM cneKTpoMeTpHH 
MHO~eCTBeHHOCTH y~KBaHTOB 

MeTOAOM cneKTPOMeTpHH MH~~eCTBeHHOCTH y-KBaHTOB. 
Ha-He~TPOHHOM cneKTPOMeTpe nH~ OH~H C HCnonb30BaHHeM 
MHoroceK4HOHHoro AeTeKTopa THna "PoMawKa'i npoeeAei-1~ 
H3MepeHHSI 3aXBaTa.H paccesiHHSI He~TPOHOB AnSI o6ora­
~eHHoro H30TOna 149 Sm. nonyYeH~ cnHH~·H paAHa4HOH-. 
H~e WHPHH~·pe3oHaHCOB B o6nacTH AO 300 3B. OnpeAeneHo 
OKono 40 HOB~X paAHa4HOHH~X WHPHH. 

Pa6oTa B~nonHeHi B fla6opaTOpHi He~TPOHHO~ .H3HKH 
OH~H. 

Coo6weHKe 06i.e~HHeHi1oro HHCTHryTa uepHblX Hci;.1e;ioaaHHH. !(y6Ha 1992 

nepeBOA.aBTOpOB 

Georgiev G.P. et al. P3-92-346 
Determinatirin-of Neutron Resrinance 
Parameters in 149 Sm by the·y-Multiplicity 
Spectrometry Me_thod 

The neutron radiative capture and scattering 
measurements.for enriched isotope 149Sm are perfor­
med on neutron sp·ectrometer LNPh JINR by a y-rays. 
multiplicity method using the multisectional 4n-de­
tector 11 Romashka 11

• Spiris and radiative•widths of 
neutron resonances are obtained up to 300 eV. 40 new 
radiative widths are determined. -

The investigation has been performed at the Labora".'" 
tory of Neutron Physics, JINR~ 
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