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V1ccneAOBaHI-1R ycpenxeuaux Ce4eHI-1~ peaK~1-11-1 149 Sm (n, a) 146 Nd 
npOBOAl-1nl-1Cb HaMI-1 B pa3H~X I-1HTepBanax 3Heprl-1~ pe30HaHCH~X 

He~TpoHOB AO 2 K3B/1.2/. OAHaKo BcneACTBl-1e 60nbwo~ TOn~I-1H~ 
I-1CnOnb30BaHHO~ MI-1WeH~/2/ I-1nl-1 HeAocTaT04Ho~ CTaTI-1CTI-1KI-1/ 11 HaM 

B 3TI-1X pa60Tax He YAanOCb nonY41-1Tb cneKTpbl a-4aCTI-1~. OCTaBa
nl-1Cb OTKPblTblMI-1 aonpocu O' nOCTORHCTBe napane r pa <ra/O> 1-1 06 
OTHOWeHl-11-1 npI-1BeAeHH~X a -Wl-1pl-1H nepeXOAOB Ha B036Y>KAeHHble 1-1 
OCHOBHoe COCTORHI-1R A04epHero RApa. BTOPO~ 1-13 BonpOCOB I-1MeeT 
60nbwoe 3Ha4eHI-1e KaK AnR npOBepKI-1 B~BOAOB CTaTI-1CTI-14eCKO~ 

TeOpl-1l-1, TaK 1-1 AnR nonYMI-1KpaCKOnI-14eCKO~ leopl-1l-1 1-1 6~n I-1ccne
AOBaH HaMI-1 nl-1Wb AnR RApa 147Sm /1, 21 . KpOMe Toro, 149Sm ne>KI-1T 
B 06naCTI-1 nepeXOAH~X RAep, 1-1 a-cneKTp pacnaAa KOMnaYHA-RApa 
150Sm lero K03$$I-1~l-1eHT Áe$OpMa~1-11-1 ~ COCTaBnReT 0,19/ 311 MO

>KeT AaTb HOBY~ I-1H$OpMa~l-1~ o Bnl-1RHl-11-1 Ae$OpMa~~1-1 Ha a-nepexOA~. 

C ~enb~ nonY4eHI-1R OTBeTOB Ha 3TI-1 Bonpoc~ 6~n~ npOBeAeH~ 

1-13MepeHI-1R c TOHKO~ MI-1WeHb~ 149 Sm n pl-1 3Heprl-11-1 He~TpoHoB 2 K3B 
c nOMO~b~ CBeToc~nbHoro cKaHA~eBorO $l-1nbTpa. 

V13MEPEHV1E V1 PE3YflbTATW 

MeTOA~Ka ~3MepeHI-1~ nOAP06HO onacana B paõore 121. ,anR nony
4eHI-1R anb$a-CneKTpa peaK~1-11-1 B MeTOAI-1KY 6~no BHeceHO ABa OC- . 
HOBH~X YCOBepweHCTBuBaHI-1R - 1-13MeHeH CKaHAl-1eB~~ $l-1nbTp 1-1 np~

MeHeHa 60nee TOHKaR CaMapl-1eBaR MI-1WeHb. B OTnl-141-1e OT HaWI-1X 
nepsux 3KCnepI-1MeHTOB, B KOTOp~X I-1Cn.onb30BanCR $l-1nb r p 1-13 
41-1CTOrO CKaHAI-1R TOn~I-1HO~ 96 CM, B HaCTOR~e~ pa60Te Anl-1Ha 
CKaHAI-1R 6~na YMeHbweHa AO 85 CM. AnR 60nee 3$$eKTI-1BHOrO no
AaaneHI-1R $OHa He~TpoHoB c 3Hepr1-1RMI-1, OTnI-14H~MI-1 OT OCHOBHO~ 

nl-1HI-1I-1, npl-1MeHRnl-1Cb AOnOnHI-1TenbH~e $l-1nbTp~ 1-13 an~MI-1HI-1R, KO
õans r a , BaHaAI-1R 1-1 TI-1TaHa. HOBbl~ CKaH'Al-1eBbl~ $l-1nbTp, COCTOR

~1-1~ 1-13 85 CM Se + 6 CM AI + 3 CM CO + 0,65 CM V + 0,2 CM Ti , 
XOTR 1-1 06naAan HeCKonbKO MeHbwe~ I-1HTeHCI-1BHOCTb~ no cpaBHe
HI-1~ c	 npe>KHI-1M, HO 3aTO 06eCne41-1Ban B Tpl-1 pa3a MeHbWI-1~ $OH 
6~CTP~X He~TpoHoB 1-1 60nee WI-1POKI-1~ cneKTp OT$l-1nbTpOBaHHoro 
nY4Ka I AO 800 3 B Ha nonyaucore,". 3TO n03BOnl-1nO HaM BABa 
pa3a YMeHbWI-1Tb TOIl~I-1HY I-1CCneAyeMo~ MI-1WeHI-1 1-13 149Sm. TOn~I-1Ha 

MI-1WeHI-1 COCTaBE-M.rLQ:1!..-_
9trJ..tihi1~Ul'ihii\ ~mcnrryT . 

.© O&LeA ~lR~~IHCCJIe.nOB8HHH Ay6H8, 1987 1 
6l1SJ1~!OTEKA 



PHc.I. 3KcrrepHMeHTaJIbHWA aMrrJIH~M.B) 
TygHWA CrreKTp a-qaCTH~ peaK~HH 
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PHc.2. Anb~a-crreKTp peaK~HH 

149srn(n, a j46 Nd rrOCJIe Bblt·m- ~ 80 90 100 NK 

TaHI;iR ~OHa. 

~aMepeHHR 3$$eKTa H $OHa npoBOAHnHCb nonepeMeHHO cep~RM~
 

no 20 4aCOB. CYMMapHoe BpeMR ~aMepeHH~ 3$$eKTa cocTaBnRno
 
~ 200 4aCOB H $OHa ~70 4aCOB.
 

Ha pHc.1 nOKaaaH 3KcnepHMeHTanbH~~ cneKTp, a Ha pHc.2 
cnexrp a-4acTHl.l pea Kl.lHH 149Srn (n, a) 146 Nd nocrie BbI4~TaH~R $OHa. 

PaaAeneHHe nepeXOAOB Ha OCHOBHOe ~ nepBOe Boa6ymAeHHoe 
COCTORHHR npoBOAHnOCb MeTOAOM, HCnOnbaOBaHH~M B pa60Te/ 2/ .
 

Ce4eHHe peaKl.lHH (n, a) HOMHpOBanOCb Ha ce-ieuae peaKl.l~~
 

6Li~, a)T H onpeAenRnOCb no 06~4HO~ ~opMyne:
 

Li 
N n L. tL·aa f 1 1 n,a 

<a	 > = --- 
n,a Li


f Na nsmt Sm 

rne Na - nnouians a -ruuca AnR nepexona B KOHe4Hoe COCTORH~e 

f A04epfHero RApa, n - TOnl1.\HHa M~weH~ (RAPei CM 2
) ". t - speMR 

HaMe-peHHH H. aL~ - ceue-nre peaKl.lHH 6Li(n, a)T npa 3Hepn1~ 
He~TpoHoB 2 K~B, s~RToe H3 pa6oT~/4/. 

B Ta6n.1 npHBeAeH~ pe3ynbTaT~ b6pa6oTK~ ~ nonY4eHH~e na
paMeTpbl (n, a) - peaxuua AnR Srn -149. 

2 

Ta6JlH~a I 

a -rrepe Na f an,a f <ra 10>J <11
la

21 > 
xop; rrJIOmans HaCT. paCCqHTaHHOe ( 10-8) <y 2 >

rrHKa pa6.	 ao 

ao 230 ±30 9,3± 1,8 a 6 
I ~, 0,8±0,2 0,88±0,24 

1\ a 
1 

205 ± 48 8,4 ± 2,3 0,7±0,2 

I. a f 439±61 17,9±?,6 15,7±2,8 2I,6±8,I I,5±0,4 

Ilapaae r p <r lo> onpenenanca no $OpMyne / 5 1 
a 

J 

a .r a r <a n ,a ( > 
< --=--r. > = I. g < ----=..L.- > 

O 'J J O <r >J 27T 2 X2 __ n_ F 
<r> 

rAe gJ - cTaTHcT~4ecK~~ $aKTop ~CXOAHoro COCTORH~R co cn~HoMJ;
 

X - An~Ha aonau He~TpOHOB; r n ~ r - He~TpOHHaR H nonuas WHp~


Hbl COOTBeTCTBeHHO; F - oaxrop ycpeAHeHHR I ripa E = 2 K3B
 
F = 0,7 AnR Srn -1491 . 

n
 

OTHoweH~e cpeAH~X np~BeAeHH~X a-w~p~H paCC4HTaHO H3 3Kcne
pHMeHTanbH~X AaHH~X no B~pameH~~/&/ 

<	 2 >Y Na 2 P .a	 g3' 0.31 1 
N .<y 2 > aO g; I. PIE + g~ 1I. Pl' E
 

aO E3 '3 (.4' 4
 

r ne P r,E - npOH~l.laeM~CTb a -4aCT~1.l C MOMeHTOM EJ AJ1R nepexona
J 

~3 COCTORH~R J Ha KOHe4HOe COCTORHHe f • 
CneAyeT 3aMeTHTb, 4TO B norpeWHOCTb HaWHX pe3ynbTaToB BXO

ART npaKT~4eCK~ TonbKO 3Kcnep~MeHTanbH~e o~H6KH ICTaTHcTH4e
CKaR ow~6Ka HeonpeAeneHHOC?H TOnl1.\~H~ M~weH~, pa3AeneHHR nno
l1.\aAe~ a-nepexoAoa/ . norpewHocTb~, cBR3aHHO~ C KOHe4H~M 4HcnOM 
.pe30HaHCOB, MomHO npeHe6pe4b, nOCKonbKY OHa onpeAenReTCR 
3~eKT~BH~M 4~cnOM CTeneHe~ cBo6oAbl/ 5 / , B AaHHOM cnY4ae paB
H~M -250 ~ - 790 COOTBeTCTBeHHO AnR ao - ~ a 1 -nepeXOAOB. 

2r <Ya > 
CneAOBaTenbHO, OHa COCTaBnRna - 9% AnR < 0-> H 3% AnR (-r)·

•	 <y > 
ao 

B Ta6n.l AIlR cpaBHeHHR npenc r aaneau ce4eHHR, paCC4~TaHHble 

B npennonoxeuua O nOcTORHCTBe cpeAHe~ a-Wl-1p~Hbl: aI no xnac rep
HOi/: MOAen~, 6' no AaHH~M, nonY4eHHblM HenocpeÀcTBeHHblM ycpenue
Hv,eM aIlb$a-Wl-1p~H OTAenbH~X pe30HaHcoB/6/. 
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PHc.3. rHCTOrpaMMa - pe3yrrbTaT PO
100 t asrrpsnna rro MeTOP;Y MOHTe-Kaprro 0'1' 

HOIIIeHHH BbIXOP;OB a. -"llaC'I'HIJ; B a 
80 H aO-rrepexop;ax (R=N a 1/N a o ) ' 

PHP;OM rrOKa3aHO 3KcrrepHMeHTarrbHoe
 
60
 3Ha"lleHHe R c OIIIH6KOH. 

40 
B~A~MO, Haw pe3ynbTaT Hennoxo 

e	 

~,)
on~C~BaeTC~ B npeAnonomeH~~ O no20 
CTO~HCTBe cpeAHe~ a-w~p~H~.	 I 

!4TO KacaeTC~ OTHoweH~~ np~Be

1,0 R. 1,2 AeHHblX a -W~p~H An~ nepeXOAOB Ha 
nepBoe B036ymAeHHoe ~ OCHOBHoe
 

COCTO~H~~, TO BnepB~e M~ nony~~n~ ero Ben~~~HY, paBHY~
 

0,88 ± 0,24. ~HTepecHo c paeuu r s YKa3aHHoe or aoureuue ~Apa 149Sm
 
~ ~Apa 147Sm co CTaT~CT~~eCKO~ Teop~e~ ~AepH~X peaK~~~.
 
C 3TO~ ueris o õsm npoaeneu IIMaTeMaT~~ecK~~ 3Kcnep~MeH'TII
 

/ ooaur osnu no MeTOAY MOHTe-Kapno/ An~ auanaaa BblXOAa «-vac ruu 
~3 peaK~~~ 149 Smm, a) 146 Nd ua OCHOBaH~~ CTaT~CT~~ecKoi1 r eopna , 
on~caHHO~ nOAPo6HO B pa60Te/ 7 / , 

,QaHHble An~ r axor-o "axcnepnaeura" B3~Tbl ~3 KOMn~n~~~~ /8'(:
 

D = ~ = 5,03 3.B An~ peaouaaca CO cn~HOM 3
J gJ 3,91 3 B An~ peaouauca CO cn~HOM 4-,
 

S = 4,6 . 1 0- 4 ,
 

<fy > = 62 M3B.
 
npOH~~aeMocT~ An~ a-~aCT~~ paCC~~TaH~ no nOTeH~~any ~ro.
 

Pe3ynbTaT p03~rp~wa nOKa3aH Ha p~c.3 ~ B Ta6n.2. 3Aecb
 
~cnonb~OBaHbl 0603Ha~eH~~ paõoru 17·1. R· = Na /N a - or aoure-ure 

1 O
 
B~XOAOB anb~a-~aCT~~ Ha nepBoe B036ymAeHHoe ~ OCHOBHoe COCTO~


H~~ novepuer-o ~Apa 146 N d ; R e - axcnepaae-rrans aoe , ~ < R> 

cpeAHee, a - cpeAHeKBaApaT~~Hoe OTKnOHeH~e 8en~~~Hbl R.
 
p(R> R ) - CTaT~CT~~eCKa~ AOCTOBepHOCTb, B paMKax KOTOPO~
e
 
MomHO OT6poC~Tb npeAnonomeH~e O cnpaBeAn~BOCT~ CTaT~CT~~eCKO~
 

Teop~~. 

~3 Ta6n.2 cneAyeT, ~TO 3aMeTHoro pacxomAeH~~ co CTaT~CT~


~eCKO~ Teop~e~ He Ha6n~AaeTc~ Ha ypOBHe AOCTOBepHOCT~ 0,5.
 

~}Ta6rrHIJ;a 2 
\', 

i< R>	 a p(R> R )R e"	 e 

0,89 ± 0,24 ..0,89	 0,] 3 0,5 

4 

HeCMOTp~ Ha 3TO Haw pe3ynbTaT He ~CKn~~aeT B03MomHOCT~ 

pacxomAeH~~ 3T~X Ben~~~H. n03TOMY An~ nony~eH~~ 60nee ~eTKoro 

B~BOAa npOBOA~Tb ~3MepeH~e peaK~~~HymHo a-cneKTpa 
149 Srnm, a) 146 Nd B APyr~x ~HTepBanax 3Hepr~~ He~TpOHOB ~ no
B~C~Tb TO~HOCTb onp~AeneH~~ YKa3aHHO~ Ben~~~H~. TaK KaK OCHOB
HO~ BKnaA B norpewHOCTb AaeT CTaT~CT~~eCKa~ ow~6Ka, TO C YBe
peHHOCTb~ MOmHO HaAeHTbC~ Ha nony~eH~e 60nee TO~HOrO pe3ynb
TaTa. 

B 3aKn~~eH~e aBTOp~ 6narOAap~T ~.n.nonOBa 3a nOAAepmKY ~ 

BH~MaH~e K pa60Te, T.C.3BapOBY 3a ~3rOT08neH~e M~weHe~; 

B.A .Ilonr-oaa ~ A . BoM YP3~Ha aa noaouis ripa npoaeneuaa ~3MepeH~~. 
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AH~eeBcKH ID. H gp. 
HccnegoBaHHe anh¢a-crreKTpa peaK~HH 
149Sm(n,a) 146 Nd ITpH 3HeprHH HeHTpOHOB 2 K3B 

Pl5-87-529 

149 ( ) 146Nd ITpoBegeHo H3MepeHHe a-crreKTpa peaK~HH Sm n, a 
Ha KBa3HMOHOXpOMaTHqecKHX HeHTpOHaX C 3HeprHeH 2 K3B, rro
rryqeHHb~ C ITOMO~biD CKaHgHeBOrO ¢HITbTpa Ha rryqKe peaKTOpa 
BBP-M AH YCCP. BrrepBbie rrorryqeHbi a -crreKTpbi rrepexogoB Ha 
rrepBOe B036y~eHHOe H OCHOBHOe COCTOHHHH goqepHero Hgpa 
146Nd H OTHOllieHHe ITpHBegeHHb~ a-mHpHH 3THX rrepexogoB, 

paBHoe 0,88± 0,24. YToqHeHo ycpegHeHHOe ceqeHHe yKa3aH
HOH peaK~HH, paBHoe (I 7, 9 ± 3, 6) MK6. 

Pa6oTa BbiiTOITHeHa B na6opaTOPHH HeHTPOHHOH ¢H3HKH OHIDf 
H HHCTHTyTe HgepHb~ HccrregoBaHHH AH YCCP. 

Coo6meHue 06'henHHeHHoro HHCTHJYTa nnepH&Ix uccnenosaHHii. ,[{y6Ha 1987 

Andzejewski J. et al. P15-87-529 
Investigation of Alpha-Spectra 
of the 149Sm(n,a) 146 Nd Reaction at 2 keV Neutron Energy 

Alpha-spectra of the 149 Sm(n, a) 146 Nd were measured at 
a neutron energy of 2 keV achieved by using the Sc-filter 
on VVR-M reactor beam. The alpha-spectra to the first 
excited and ground states of the daughter 146 Nd nucleus 
as well as the ratio of reduced a -widths of these tran
sitions equal to 0. 88 ± 0. 24 were obtained. The averaged 
cross section of the reaction was more precisely measured: 
(17.9± 3.6) flb. 

The investigation has bean performed at the Laboratory 
of Neutron Physics, JINR and at the INR of the Ukrainian 
Academy of Sciences. 
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