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1. 88E.aEH~E 

PeaK~I-IR ( n . ya ) B Hac TORlI\ee BpeMR RBJlReTCR OC HOBHblM I1CT0 4 HI-IKOM 
3KCnepI-IMeHTaJl bH bi X AaHHblX 0 ne pBI1 4 HbiX y -nepeXOAax pacnaAa KOM
naYHA-COCTORHI1.:i C 3 Heprl1e.:i MeHee 2 H38 /11 . 8 pa60Te 1 2 / 61>111 101 1-13 -
Me peHbI cneKTpbl BTOPl-l4HblX a-4aCTI1~ B peaK~1111 (n,ya) AJlA 3 aXBaT~ 

HbiX COCTOR HI1.:i C pa3HblMI1 CnI1HaMH. 4TO n03BOJlHJlO BnepBble nOJly
4HTb COOTHOUJ eHl1e HHTeHCHBHoc Te.:i EI - H Ml -ne peXOAOB. KOTopble 
OKa3a11I-1Cb 6Jll-l3KI1 no BeJlH4I-1He, 1-1 npOCJleAI-ITb 3HepreT1-I4eCKY~ 
3aBI-ICHMOCTb paAl-1a~I-IOHHO~ CI-1110BO~ ~YHK~1-11-1 El -nepeXOAoB AApa 144Nd 
e I1HTepeaJle 0,2 <Ey < 20 H38 'S/ . nOJlY4eHHble p e 3YJlbTaTbi pacxo
AHnl1Cb C nopeH4eBcKo~ 3KcTpano11R4I1e~ ~oToRAepHblx AaHHblX . B pa
60Te 

/ 4
' 6b111 pa3BHT HoeblH nOAXOA K OnI1CaH~~ rl-1raHTCKoro 3neKTpl-1 

4eCKoro ,ql1n011 bHOro pe30HaHca, XOPOUJO cornacY~I1AcR C 3KCnepl-1
MeHTanbHblMI1 AaHHblMI-I e 06n acTI-I E y < Dn • HO 3TO cpaBHeHl1e 61>1110 
npoBeAeHo T011bKO A11q OAHoro RApa, 11, KpoMe To r o , OC Ta11CR OTKPbl 
TbiM Bonpoc 0 npl1Me HI1 MOC TI1 TaKoro no,qXOAa AnA n epeXOAHblX 11 ,qe 
~OpMl1pOBaHHblX AAep. npOBeAe HHble paH e e I1C Cn e ,qOBaHI-1R peaK~1111 
(n .ya) Ha RApax 149Sm ' 51 1-1 123Te /6.7~e Aa1111 CBe AeHI1H 06 3Hepre
Tl-I4ecKo .:i aa BI1CI1MOCTI1 paAI1 a411 0 HHoH CI1110BOA ~YHK41111. n03 TOMY 
H080e I1CCne,qoBa Hl1e p eaK~1111 (n.ya) Ha RApe 149Sm • npI1HaA11e~all\e M 
K nepeXOAHo.:i 0611aCTI1, HecoMHeHHO , npeACTaenReT I1 HTepec. 

B nepeblx 113MepeHI-IRX peaK4 1-11-1 149Sm(n.Yb) / 5 ! npo~eAypa BbI,QeJle 
HI1A e e eKnaAa 113 3 KCnepl-IMeHTa11bHoro cneKTpa a-4aCTI1U. COAep~a 
lI\ero 6onbwo.:i 8Kl1a,q OT a -4aCT114 113 peaK4111-1 (n.a). OCH08b1eanaCb 
Ha ~eHOMeH0110rI14eCKOA ~OpMe CneKTpa peaKUl-I11 (n,ya). 4TO MOr110 
CKa3aTbCR Ha HaAe~HOC T I1 pe3Y11bTa Ta . 

B HaCTORlI\e~ pa60Te 113MepeHI-1R peaK~1-11-1 149Sm {n.ya) npoeOAI-IJlI-I Cb 
no APyroH Me TO,Q I-1Ke C uenblO 60Jlee HaAe~Horo BbiAeneHI-1A eK.11aAa peaK
~HH (n .ya) 11 n011Y4eHI1A CBeAeHI-IH 0 n epBH4HblX y-nepexo,qax. 

2 . HETO.a~KA H3MEPEHH~ 

~3MepeHI1A npoeo,qHnl1Cb Ha nY4KC T~nJlOBbiX HeHTpOHoB peaKTopa 
BBP-C 4CKA3, P~e~.c nOMOll\blO n-cnuKTpoMeTpa, Onl-1CaHHOro paHee

/ 
e paGoTe 8 • .anA CHI-1l!<eHI1A ClJoHa 6b1CTPblX HeHTpOHOB npI1MeHA11CR 
MOHOKpl1CTaJlJll14eCKI-IH KpCMIu,1eeblH ~l1nbTp ,ql1al~eTpOM 37 MM 11 AJlI-IHOH 
320 MM, 4TO n03B011I1JlO npM ABYKpaTHOM YMeHb weH111-1 nOTOKa Tenno
e~x HeHTpoHoe CHI13HTb ~OH 6WCTPblX HeH TpoHoB Ha nOPRAoK. MMweHb 
149Sm 6~11a HaHeceHa Ha an~MI1Hl-1eBYIO nOAnO~KY T OJlll\I1HO~ 15 MKM. 

,l.\aHHble, OTHOCRlI\l1eCR K MM~t:!t! M ycnOel1RM H3MepeHI1H, npHeeAeHbl 
B Ta6n. 1 • 
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ru5JJIlu,a J 

COe,rJ.HHeHl1e 	0 6ora- l1.nOll(a Ah TOJ1lwm a TIo !'OK BpeMfl 

ll\E:: ltlie lIei'!Tp OJlOll lt3Mepellllil 

149Sm 0 
3 97% 16cM 2 300 ~lK l' / Cr-I 2 1, 4 2 ' 108 1J 55 L1 2 

H ' C~1-2. c. 

A n fl per l>l C Tpa ~ 1-11-1 a -4aCTI-1 ~ npl-1MeHnnCR Te n eCKon, COC TOflU\~Hl 

M3 ABYX KpeMHl-1 e BWX nOBepXHocTHo-GapbepH~x AeTCKTopOB - E 1-1 6E
A e T e KTopa ( TOnl.l\I-1HOH 17 MKM), nn Ol.l\aA b KOT OPblX O,!3 1-1 1, I Clo! ~ COOT

Bec T Be HHo, YCTaHOBnel lHblX B CBVlH~OBOi1 3aU\~1Te lid 1)"C.C.TI)FlII~Hl HO MM 

OT nY4Ka HeH T pO HOB. CY MMa I>IMnynbcoll C 060HX neTCKlnp0~ UO Bpe 

MeHHOM COBnaAe HI-11>1 IAr = 1 MKC/ per~c.rpl>lpOnaJ~c.b B naMHTH MHor~ 

Ka Ha11b Horo aMnm1TYAHuro aHaflVl3aTopil . CT ,")Hf\.:JP T lil>l(;: JJlL!I, T pOHI-H>le 

T pa KT bl 6blnVl Aon011HeHbl cVle reMOI1 C ra611m1311t~1I1 nopor 01 11 YCl l l1l::oHVlfl 

cneKT pOMeTpM4eCK~lX TpaKToe C l\unbKl oGccne4t.)HltA npuB'l\t.:lntfl J..InVl
Tel1 bHblX M31"epelll-1t:1. OGpaGoTKa 3Kcncp'IMt.)HTanbHb'X (I l nl't( f pOB 

n poaOAHnaCb Ha 3BM EC10IO, CYMMapHW~ 3HC~reTI-14eCK"U LnuKTp a

4 aCTI>IU npeACTaBneH Ha pMc,l, 
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SOl S2Q 

PHC. 1 . CY~fMapHhrii :H:Cl]epl1"ll~ Il'I ':lJt"llblft CT1eK'rp pacnap,:l COCTOH 111111, 

B036y;t.J..(aeNl,IX rlPIl 3aXHa1'L' 'J'L' IHIOUI.IX H~ji1 POHOH HllPOM 1111SIlI 

/KPY)l!.04KII/ . KpecHllwml tlUh:1~.H1;) 1I0J~1'utl0411a.'1 KPIW3H fil.! '1 Y'W'lli 

BKlTap,a peaKl\I1H (n,va) - CIU1<lIUI!Wl KpHBaR - nOp,l'Ofll(,1 C y"."IClI·t 

peaKllIlii (n, ya). nYIiK TIlp - UK.rlil/l, pua~.L\I!l1 ( n ,ya) , 

2 

3. 05PA50TKA 3KC nE P I1 ~I E HTAJl bHOr o cnEKTPA 

BblAene Hl-l e B K11aAa p ea K4 1-1 1-1 149Sm ( n , ya ) 146Nd 1-13 3KCn epl-IMeH Tanb

HO rO Cne KT p a OCnO*HRe T CR Man~M paC CTOR Hl-1 e M Me~AY H~ *H~MI-I Y P OB 

HRMI-I A04epHerO fl~pa 146Nd ,nOCKOnbKY Ha CneK T p a-4a CT 1-I4 1-1 3 pe

a K~ 1-I 1>I (n . y a ) HaK11aAblaalOTCR n pRMble a -nepeXOAbl 1-13 p e aK4 101 1-1 ( n . a ) , 

I-IMeKll.l\lo1 e B AeCRTK~ p a 3 60nbWY~ I-IHT e HCI-IBHOCTb. 

A py r o t:1 OC06 e HHOCT b Kl C n eKTp a peaKUl-I1-I ( n,ya) A11R flAP a 149Sm 
RBJ1R e TCR 3H aYI-I Ten bHbI~ BK11aA pe aK41011-t (n,y a ), Ko r Aa a- p a cnaA

l 
l-tp,e T Ha n epBoe B036Y* A eH Hoe COCT Ofl Hlo1 e p,04epHero flApa . B TaGn.2 
npeACT a BJ1e HbI yrn o Bbie MOMe HTbI BTOPl-l4 HblX a-4a CTMl\, pa3 p e weHHble 

npaBI-I J1 aMI-I oTGopa n o Cnl-lHY 1-1 4eTHOC TI-I AnR n epBl-t4Hbl X y - n epexoAO B 

pa a HO~ MynbTl-l n On bHO CT I-I , 1-1 O~I-1Aa eMble BblXOAw a- 4aC TI-I~ 1>13 p eaKl\MI1 

(n, y a o) 1-1 ( n , y a l ) B OT HOCI-tTe nbHblX e A I-IHI-14ax AnR aaxaaTHo r o COC

TOR HI-1R 4-, o n p eAen RlOU\ero 95% T e n n OBoro Ce4e lil-lR . 

Ta6n.Hua 2 

en,rOl" J 11, tOl~ 

eO( Sro(C) etJ( SrO(~ 

3, 1 

2 ,3 
-

£f 

HI 

4 

3 ;5 

2 ,5 

3,6 

2 ;4 ;6 

1;3;5;7 

MO*HO BMp,e1b, 4 TO COOTHo we HMe 3 T I-IX nnOl.l\aAe ~ 3aBI-1 CI-1T OT Mynb

TM nOJ1 b HOCT I-1, 1-1 n onY4eHIo1e e r o C AocTa To4Ho t:1 T04HOCTbIO 1-13 3Kcne

pMMe H Tanb Horo cneKT p a n 0 3 BOnl-lnO 6w pa3Ae n l-l T b B KJ1aA y-nep exOAOB 

pa3HO~ MynbTI-1 n On b l10CTI-I , 

n paBA d, TaKo~ nOAXOA npe Abfl BJ1 ReT AOBOflbHO BbiCOKI1e Tpe6oBa

li~lfl K T041-10CTI1 MaTeMdTI>I4eC KOro Onl-tCa Hl-1fl (jlOPMbI Il -m1HI>II1 1-1 Tl.l\a

renbHOCH1 npOl\CAYPbl o6paGoT KI1. 

,anR nOBbiWeHI1R HclAe)t(HOCTI-I BblAen e HI1R BKnaA a pea K 4111-1 ( n. yn ) 

o6pa60TKa npOBOAI1JlaCb HC3aBMCI-IMO B (.1.R4I 4CAH 11 0(.1J111 Ha pa3 HbiX 

3BM C I-ICnOnb30BaH.,e'1 pa3HblX annpOKCI1MI-1PYlOUll-IX ¢lYHK41-1~ 11 npo~eAYp 
MI1HI1M~3aUI1I1. ¢lopMa cneKTpa annpOKCI-tMl-lpOBanaCb paC4CTHoA KPI1BoA 

C 27 c ao60AI~liMI-I lIe3aBI-ICI-IMblMI1 napaMeTpaMl-I, OnI-lCblBalOU\I-I'11-1 t)lOPMY 

£l -nI1HI1~ 1013 peaKLlI·\l1 (n,n) 1-1 (n,ya), a TaK)t(e ¢lOH. KpOMe Toro, 

¢lOH npl1 (~lo1nbTpalll-ll1 nY4Ka KaAMl1eM 113Mepfll1cR 3KCnepI-IMCIHal1bHo 

1-1 OKa3aJ1Cfl B XOPOWL.M cornaCI-IM C lboHOBoo1 3aI3I-1CI1I-IOCT bKl , nonY4eH

HO::;' npl-I o6pa6oTKe OCHOBlloro cneKTpa . 

¢lopMa o-nl1HI-1M BO scex Bapl1clHTaX oGpa6oTKI1 np~HI1ManaCb rayc

COBOH C 3 KCnOHe !~Ul1al1bHblM'" "XBOC TaMI-I", IH1elOU\I-IMI-I B T04Ke CWI-1BKI-I 

paStll, le C r aYCCl1clHOM 

1-1 K03¢l$I1L1l1eHTbI B 3KC

napaMe T pbI. 

nepBble 

nQHeHTaX 

np0113BOAllbie. 

nl1KOB nOAro

nonO)t(eHI-IR, 

HAnMcb MaK 
AI-ICnepCI1fl 

HeSaSI-tCMMWC 
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nOCKonbKY CneKTp peaK4~~ (n.Yl.l j )( F1 (k» RBnReTC R MeAn e HHO 
MeHRI01I\e~CR CPYHKL\I-1ei1 3Hep r l-11-1 a - yaCnll~ , nepBOHayanbHble Bapl-1aHTbI 
o6paGoTKI1 npOBOAI1m1 Cb C y n p01l\eHHbiM Onl1Ca Hl1eM CPOPMbl CneKTp a 
n.ya). F j ( k )= F/ (k) - 3aBI1CW~OCTb npOHI-14aeMOCTI1 6 a p bepa 

OT 3 Heprl111 a-4aCTM4 annpOK CI1Ml-1 pO BanaCb 3KtnoHeHTO~ 11 He y4I-1 TW
BanOCb I1CKil)l(eHl-1e Fi ( k ) 3a C4eT pa3 peWeH~1H Ae TeKTopa. 3TO n03BO
nl1no YCKOP~Tb np04eAY PY M~HI-1MI-13a4MI1 ~ npOBeC TI1 ee Ha 3BM EC1010. 
YTOYHeHHbll1 BapY1aHT Onl-1C aHI1R ( F i (k:) = F 12 (k)) C Y4eTOM 3 aBI1 CI-1MOC
TI1 nonHO~ paAl1a4MoHHoi1 WI1PI1HbI OT 3HeprMI1, paCYeTOM npOHI-1L\aeMOC 
TI-1 6a pbep a C Mc nonb30BaHY1eM napaMeTpOB RAepHoro nOTeHL\Y1an a M3 
p a60Tbi '9 ' 11 HOPMMPOBKoi1 Ha 3KcnepMMeHTanbHoe 3Ha4eHY1e cpeAHe~ 
a - W"'pY1Hbl l49 Sm / lO ' /n0AP06Hee Ct~ . '2,3 / 6bln peanM30BaH Ha 3BM 

CDC-6500. AnR M"'HI1M"'3aL\I-1'" $YHK4"'OHana Y1 CnOnb30BanaCb nOAnpo
rpaMMa FUMIL 1 . B TaGn. 3 npY1BeAelibi BblAeneHHble nnOll\aAM Il- nepexo
AOB Y1 nonY4eH Hble Ce 4e HY1R p eaK4Y1'" (n,n ) . n p"'BOA"'Mbi D no rpeWHOCTY1 
06YCJlOBJleHbI B OCHOB HOM ow",GKat,Y1 BbfAeneHY1R Y1 npOHopMMpOBa li bl 
Ha Ce4eHY1e nepe XOAa 13 - a \ - nepexoAa /cM.pl-1c.1/. II MO)KHO BY1AeTb , 
4TO OHY1 He npOT"'Bope43T AaHHb~ npeAWCC T80BaBWY1 X paGoT 5.14; npl1 

BeAeHHblM B nOCIleAHY1X KOfl OHKax TaGJl. 3. 

'L'i15mll1,~1 3 

0. H.p. /14/ 0;". / 5/ 


E~ IYrJ. ()"'~",01. 
oJ"",S oALOK3J 

[) ,5±0 ,45,36±0 ,24 3,5±O,1511 I ,)22J±322 9Ic.l 3,l 
24±2 ,O38,7±I,233,37- '~4900±250G7·U, ? 

1,1 O,33±O,O3O,6?±Q ,040,40±O,OI7G4±20:.;1.':0 ,2 
0,4o±O,04!J O,SI±O,05O,50to,05t8 li±'i' -:'0023, '] 

,r; o,w-o,om.( 0,1 0,22l:O,02<2007&.13 
O,OO±O,OI51" O,IS±o,03O,I2±O,Od??j2 140~0 

(J O,IO±O,02? 'j.Sj < 0,1<200 -
O,15±O ,O15: 0,40±0,03O,33!O,OG42317374J..l 

I O,04±O,OI<: 0, I<200?3SC -
~ Q,IOi:Q ,01~ O.24±O,030, le±O,05 2<:;0 :!. 307315,3 

np~ B~AeneH"'''' BKnaAa pedK4"'Y1 (n , yal nepBOHd4anbHO npOB~pAflaC b 


o-rl-1 nOTe3a - On"' Cd HY1e cneKTpa B OTCYTCT BY1e BKllaAd peaK4"'H 

(n.ya)(F (k)= 0). Pe3YJlb TaTbi OCHOB HWX BapY1aHTOB 06paGoTKH


I 
npHBeAeHW B Ta6n. ~ . 

4 

Ta6Jl1tu.<l 4 

N¥d. Ilpl1MelffiHliHL>n,r-ocl3a/oI1BJiT 1I 2 

o pa60Tl<A n 
1( 10-3 ..&oI1C1i~ 

F"CK)::.O 345 7,I --
 ECIOlO 
Fi(lcj=F,·1(K) 343 3,63 G.3:!.r.Q5 3 4±O, 6 


FI(K) =0 360 4, I 
 CAC-6500-
 -
Fi(IC)= !7~/t) 337 I,2 5,S±I,1 3,6±O,7 Sr(~") =0 
FIfK):: F;2 (IC) 337 5 6±L I . I. 24 3 5±O.? SKCH1)=O 

~(K) :a0 rc33 I,?? C)J,C-6500 
F.·(k)=Fi~(K) 179 0,'79 

-

3,2±I,0 KOHTPOJIb npl1 

(4,9±1,53) (3±r) E«.~ 8,15 JIbE 
-

Ha pH c .l BMeCTe C CYMMapH~M 3Kc nepMMeH T anbH~M c neKT pOM npeA
C TaBneH~ nOArOHOYHble Kp~ B~e OAHoro ~ 3 BapY1aH TOB 06pa6 0TKY1. 
Kpe c TMKaMIo1 nOKa3aHa Kpl1BaR Afi R 0 -r",nOTe 3bl, nYHKTY1 pOM - BKllaA 

( n,ya ) . 
AJl R O~e H K Y1 YPOBHR AOCTOBep HOCTH o-rHnOTe3 bl Boc nofl b3yeMcR 

( 2/ )
KpY1Teplo1eM (j)Y1wepa. 3Ha ye HY1e IllYHK4"' Y1 (j)",we pa ~ = X n 0 AnR Bcex 

(xl? In ) I 
Bap~a HTOB nOArOHK~ C Y4e TOM BKnaAd peaK4 101~ (n. ya) OKa3~BaeTCR 
He n peBbiWalO1I\I-1M 1,95 . 3HdyeHi'le (j)YHK 4 V1'" (j)HUJep ;) AnR YPOBHR 3Ha4H
MO CTVI a= 0, 0 1 npY1 m = n=20 0 - '.laKC"'ManbHbIX,npY1SeAeHHblX B / ll l . 

coc~aBnRe T 1,35. n onY 4 eH Hwe HaM Y1 3Ha4eHM R 1 n03BOflR8T AOCTa
T04 HO HaAeW<HO OT8eprHYTb rl-1 nOTe3Y 06 OTCYTCT8M~1 BKIlaAa peaK
4 11i'1 (n. ya ). 

M3 Ta6f1.3 T aK~e cneAyeT, 4 TO CYMMapHan nIlo~aAb cneKTpa 
peaK~ i'Ii'I (n.y a) OKa3anaCb YCTO~YY1BO~ K BI1AY $YHK4HH, Oni'lC~BalO 
~ei1 c neKTp ( n . yu). OHa cornacyeTcR AnR pa311bl X Bap",aHTOB ofi pa 
60TKI-1. C APyro~ CTOPO HW, On"'CaHY1e 3KCnepl1MeHTanbHoro cneKTpa 
OKa3aJlOCb HeYYBCl B"'TeIlbHbl~\ K npe+\nOflO)l(eHY1RM 0 MYIlbT"'nOJlbHOCTM 
nepBI-1YHbiX y- nepeXOAOB. nOcneA~I "'i1 BblBOA MO)l(eT 6~ITb nOIiRT 1-1 3 
cpaBHeHY1R 3KCnepY1MeHTanbHoro c neKTpa C nOArOH04HblMH KPHBbIMH , 
npeACTa BfleHHWMH Ha pMc. 1 . 1r13-3a Han"'4"'R S cn CKTpe HHTeHCHBII~X 
npRMblX a -nepexoAoB AJlf1 AOCT~,r HYToro pa3peUJeH"'A no 3Hepn1Y1 a
4aCT Io1L\ 4YBCTBH TeIlbH blM K BKIlaAY peaK4"'H (n.ya) OKa3b1 BaeTCR 
yyaCTOK cneKTpa 7<Ea < 8,4 M3B, 8 KOTOPOl1 (j)OPMd cneKTpa a 
4aC T~L\ B peaK4Y1H (n. ya ) MaIlO 3aBI1CHT OT COOH<OWeHY1R BI<naAOB 
peaKL\~i1 (n .ya O) ~ (n . ya 1 ) . 

H3 cpaBHeH"'A 3 Kcnep"'MeH~ aflb Horo cneK Tpa c nOArOH04HblM'" KPH
BWMY1 TaK~e cIleAyel, YTO npHHnTaR AnA on",caH~A a-n"'Hi'lH CPYHK~~R 
paCXOA"'TCA c 3KCnep I.1MeHTOI~ lIa paCCTORHH'" Gonee 3(1 OT 4eHTpa 
nHKa Ha YPOBHe 10 - 2 Benl.1L1Y1Hbl C4eTa B MaKc""~yMe. n OCKOJlb KY Mbi 
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He pa c nonaraeM YAOBneTBop~TenbHWM ~H3H 4eCKHM o6~R C HeHHeM TaKo~ 
~OPMW nHKa, Y4eT B03MomHo ro snHRH HR 3Toro HCKameH~R Ha pe3ynb
TaT 6wn CAena H ~eHoMeHonorH 4ecK~. MC XOAR H3 npeAnon omeHHR, 4TO 
a - n~KH C~MMeTp~4Hbl OTHOCHTenbHO MaKC HMYMa ~ CIlopMa HX nOAoGHa 

CIlo pMe npaso ro KpaR nH Ka aD, 6wn Bw5paH Y4ac TOK 3 KcnepHMe HTanbHOro 
c ne KTpa Ea < 8,15 M3 B, r Ae BnHRHHeM aD - H -nepexoAo B H3 pea l 
aKI1 HH ( n , a ) MOlKHO npeHe6 pe4 b, a HCKameHHe cPOPMh4 OCTanbHblX a
ne peXOAOS Ha pe 3ynbTaTe pa3AeneH HR cneKTpa He CKa3wsaeTCR, no
CKonb KY HX CYMMa pHaR nno~aA b Toro ~e nopRAKa, 4TO H nno~aAb 
cne KTpa ( n ,ya ), 

Mo mHO B~AeTb , 4TO 3KCTpanon~pOBaHHoe 3Ha 4eHHe BKnaAa peaK
I1 HH (n .ya) / np HseAeHHo e B cK06Kaxl , nonY4eHHoe nOArOH KO~ Ha 3TOM 
y 4a cTKe cneKTpa, cornacyeT cR c pe 3ynbTaTaMH 06pa6oTKH nonHoro 
cne KTpa. 

WH pHHa pe aK I1 HH (n . ya) I ya = rya + rya npHnHCblBanaCb 3a_ 0 1 
XBaTHOMY COCTORHH~ q , on peAenR~~eMY 95% ce4eHHR 3a x aa Ta B Ten
nOBOH T04Ke , H Bbl4HcnRnaC b npH nOMOl!\H Bwpa~eHHA 

a I N yantha 1= rIll c- - --- -- . --- I I I r'ya y N . Ya n1h a 
1r thr Ae - nonHaA paAHa l1 Ho HHaA w~p~Ha B TennoBoG T04 Ke.y 

q. 05CY~~EHME PE3y nbTATOB 
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PHC. 2. JKcncpHMeHTaJTbHWe 3Ha lleHHR pap,Hau,Ho HHOrl CHJlOB OI! 

IPYH1<Ll,HH El nepexop,OB B RAPe 150Sm . KpYJ!( O'ieK - oueHK a Sy 

no nonHo ii pap,Hau,HOHHOH WHpHHe. POM6 - ou,e HKa HaCTOR~eH 

pa60TbI. KBap,paTHKH - OUe HKH, n ony'!eHllble 1-13 cneKTp a pa6o

TbI .. 14 <KPHB ClR J - JlOpeHlJ,eBCKa R 3KCTpanOJlRUHR tPOTORp,epHblX 

p,aHHWX / T O'!KH/. KpHBaR 2 - paC'ieT CHnOBo~i <!lYHKUI1H , CO f'nac
HO pa60Te .' 4 / 

Ha pHC. 2 npl-1SeAeHbl nonY4eHHbie K HacT oR~eMY BpeMeHI-1 3Kc ne pl1 

~~::~~::~~~A::;::e~~~~ 1 
; 3; ~e~: : K~M~ K~:~::~~:4;~~:~:e~~::O:~HHble 

pa60Tbi ' 12 " KPY)!(04 KOM - Ol1e HKa , nonY4eH HaR B pa60Te ,"13 ' no nOIlHO~ 
paAHa~HoHHoH WHpI-1He, 1-1 pOM60M nOKa 3aHa 0 4eHKa 113 HaCTOAweH 
pa60Tbl. nPHBOAHM aR norpewHO CT b , B OCHOBHOM, 06ycnos11e Ha OWH6
KOH sWAeneH I1A BKnaAa (n.ya ) no BceM Ba pl1aHT8M, a Ta K)!(e oW116 
KOH HOPMHPOSKI1 Wl-lPYlHbI. nOCKon bKY Aa HHbie B 06n aCTH Ey < On ABN1
IOT CA BepXHI1MI1 o~eHKaMI1 11 OTHece HbI K WYlPOKI-IM 3He preTH4eCKI1M I1H
Te OBanaM, HHTepeCHO npI-IBne4b AnA nonY4eHI1A CBeAeHHH 0 S~C' A11A
15°8· _ 

I 
m APyrHe AaHHble, He aHanl131-1pOBaBWYleCR paHee C 3TOM T04KM 

3peHI1R. Oc06b111 11HTepec npeACTaBnAeT cneKTp peaKl1l-1Y1 149Sm (n.a) . 
1-1 3MepeHHbll1 OaKeeM 11 MaK¢lapnaHHOM ' 14 / . CpaBHeHl1e 3TMX AaHHblX 
C pe3ynbTaTaMH H8CTOR~e~ pa60TbI H 0' nOKa3b1Bae T, 4TO 3HepreTI1
4eCKoe pa3peWeHI1e M ¢lOHOB~e ycnoBMA. AOCTMrHYTwe B pa60Te / 14~ 
Aa)!(e HeCK011bKO ny4we . TaK KaK Mbi pacnOnaranl1 TOIlbKO MenKOMaC 
wTa6HblM cneKTpOM. ony6nHKOBaHHblM B' 14 ~ 11 AeTaJlbHbl11 ero aHaIlYl 3 
aaTPYAHMTeneH, TO 6wnl-l onpeAeneHbI 11I1Wb BepXHMe Ol1eHKM BKn8Aa 

B AaHHoM 3KcnepHMeHTe He 
ne peXOAO B, n03TOMY 3Ha4eHHR 
no~eH~ H n Hfio 4H CT~X El -, n~
nA ~T CR HX sepXH~ MH Ol1 e H KaM~ 
npH nOMO~H swpameHH R 121 

cc 1)j r y ( B n) rya l 
Sy = -- - - ---- -_

271 6E I F2 (k) 
a i . k 1 

YAanOCb pa3AenHTb BKnaAbl El -~ Ml 
c~noa t..lx cPYHKI1 H~ nonY4eHbi B n peAno

60 4HC TWX Ml - nepeXOAO B, TO eCTb RB 

. Ol1e HKH S~ MorYT 6WTb BW 4H cne HW 

/21 

B AaHHO~ pa60Te OHH HaxoAHn HCb KaK cB060AHwe napaMeTpw n pH nOA
r OHKe c neKTpa. BenH4HH~ 04eHOK, COOT Be TCT Br~He MH HHMYMy y~ 

ry 

npH n = 3, COCTasnA~T S~c (El) ::: 4,0.1 a-~ M3B - 1H S~c ( M!) _ 
2,5.10 - 8 rH3B - 3 1 • CHnoBYIO CIlYHK4Y1iO El -nepe XOAOB MOM<HO 04eHHTb 
TaKM<e HcxOAR HX nope H4e scKo~ 3KC TpanonA4HH ~OTOHeHTpOHH~X AaH
H~X B 0611aCTb Manwx 3 He prHH y - n Y4eH npH nOMO~H Bh4paM<eHYlA 

8,67.10-8 aD
Sy (E1) = --- - • ---- ------_ _ _ _ _ /31 

E [( E2 _ E2 ) / E r ] 2 + 1 
y y g y g 

rAe K03~~H4HeHT n011Y4eH HOPMHPOBKOH Ha AHnonbHoe npaBYlnO CYMM, peaK41-11-1 Cn.a)B npOMeM<yTKax MeM<AY a - nl1KaMM B YlHTepSanax Ea 

a napaMeTp~ rHraHTCKoro AHnonbHoro pe30HaHc a: a o = 312 ~ 20 M6 - 8,51 - 8,22; 7,86 - 7,92 H 7,58 - 7,51 M3B. nonY4eHHwe Ha HX 

ce4eHHe s MaKCHMYMe, Eg= 14,6 + 0,1 M38 - nOnOM<eHHe MaKCHMYMa OCHOBe, npH HOPMHpOBKe Ha nno~aAb al-nepeXoAa, 04eHKM Cl1nOBO~ 

H r'g = 6,0+0,2 M38 - WHpl-lHa pe30HaHca - B3RTbl 1-13 pa60Tl" / 12 ~YHK4HH Sy(El)noKaaa HbI Ha pl-lc.2 KBaApaTHKaMM. rpaHMI.1b1 3HepreTH
6 
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4eCK~X ~HTepBanOe COOTBeTC TBY DT 3Hepr~~M y-KBaHTOB ~3 peaK4~~ 

(n,yaa) ~ ( n,ya l ) . Aa~~~M OCHOBHO~ BKnaA B YKa3aHH~e OKHa, a no
nomeH~e KBaApaTMKa COOTBeTcTByeT Teopel M4eCK~ O*M AaeMOMY COOT 
HoweH~~ ~X BKnagoB. 

MomHO B~geTb, 4TO 3KcnepMMeHTanb H~e AaHH~e 0 Sy He npOTMBO
pe4aT 3KCTpanonR4~M ~OTORAepH~X AaH HWX no KPMBO~ flopeH 4a 
I Kp~Bo~ 1 Ha Ha pMc.21 M KPMBO~ 2 , pacc4MTaHHo~ cornaCHO 
pa60Te / 4 ' . npl1 cpaBHeH~1M Heo6xoAMMO Y4MnIBaTb, 4TO 048 HKI1 Sy 
e o6naCT I1 Ey < 4 M3B nonY4eHbI 6e3 pa3AenCriMA BKnaAOB Mi- M El
nepexoAoB.{ 11, ;'J1eAOBaTenbHo, 3a BblweHbl, ecnl1 Onl1paT bCA Ha AaH 
Hble no 14 Nd 2 ,npl1MepHO BABoe. 

OTMe TI1M7 4TO I1c cneAOeaHI1R coceAHe r o KOMnaYHA- RApa 148Sm B 
peaK41111 14 Sm(d . py) ' 15 AalOT 3aeMCI1MOCTb Sy(Ey ) , 6nl13KYIO 
K KP~BO~ 2, 11 npOTI1BOpe4aT nopeH 4eBcKo~ 3a BI1CI1MOCTM. 

5. 	 3AKJlKl4EHHE 

HaC TOR~aR pa6oTa , K co*aneH~~, He Aana AOC TaT0 4HO RCHoro 
OTBeT a Ha Bonpoc 0 COOT HOWeH I1~ Sy(El) M Sy (Ml) M 06 ~Hep reT~-
4eCKO~ 3aBMCI1MOCT~ c~noBort cllYH K4 MI1 El -nepeXOAOB An R nepeXOAHO
ro AAp a l!; OSm. I-IOlKHO, nO-B~gI1MOMY , 3a KnI04MTb , 4TO I1cnonb 30Ba
Hl1e peaK411M ( n,ya) Ha TennOB~X He~TpoH ax OKa3 b1 BaeTCA Mano3$
,eKTM BH~M AnR nonY4eHMA 3Ha 4e HM~ paAl1 a4110H H~X CMnOBNX $YHK411~ 

El- ~ Ml-nepexoAoB B RApe 150Sm , a TeM 60nee Ae~opMMpoBa HH~x 
RAep, r Ae pac cTOA H~e MeMAY YPOBHAMM A04epHI1x RAe p 8~e MeHb we. 
Tpe6yeTcA nl160 cy~ecTBeHHoe ynY4weHI1e 3HepreTM4ecKoro pa3pewe 
HMA M AeTanbHoe I1ccnegoeaHMe ~OPM~ a-nl1Ka eA anM OT MaKc~MYMa, 

nM60 I1Cn0J1b30BaH l1e APy ro~ MeToAMKM M31~epe H I1~, Ha npMMep, pe r l1C T
pa4MI1 cOBnaAeHM~ a-4acT~4 C nepBM4H~MI1 y-nY4aM~ c Te M, 4T06~ 

HaAemHo pa3AeJ1AT b u -4aC TMl.Ibl M 3 peaK4MI1 ( n. a) ~ (n, ya ) • 

B 3aKn~LIt::!HI,e aBTopbl C 4MTa~OT C80~M npI1RTH~11 AonrOM no6naro
AapMTb ~1.~ . WcnO Il4eBa ~ H. IO . UJMPI1KOBY 3a nOMOlllb npl1 o6pa6oTKe 
3KcnepMMeHTanb HbiX AaHH~X Ha CDC-6500, a TaKme /.1.A JloMa4eHKoea 
~ B. ~. 4>YPMaHa 3a none3Hbie o6cymAeHHA. 
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