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1 . BBEAEHHE 

MO ~Hw e ~M nyn bcHwe HCT0 4HHKH HeATpo Ho B B C04eTa H~H C COSpeMeH

HOi:; a n n a pa rypoa Am I y -cn e x r p o c xon a a Ha fiaae r e pMa HHIii- n HTH e B bix 

n e r e x -ro poe n03 Bon AIO T npoaomrn, p er nc r pauao y - n y 4 e i1 , c o n poe o x 

Aa lO~Hx 3aXBa T He i1T p o Ho B AA paMH B H30n HpoBa HHblx He i1T poHHblX p e 30 

a a c a x , Ta xor -o poria 3 Kcne p HMe HTbi no peaK ll H ~ (0 . y ) ABn AIOTCA ~ CT04 

HHKOM AaH HblX 0 6 3He pr ~AX ~ 11HTeHCI1 B HOCTAX fions uro r o 4 11c n a ne p 

BH4 HWX 11 BTOPl14HblX y - n c p cxOAOB , B03HI1KalO~ I1 X B n pOlle c c e pacnaAa 

o rnene uux pe3 0 Ha HCOB. YKa3Cl HHbiC nepex o n u npORB llAIOTCA B y -cnexr 

pa x KaK AH CKp e T Hbie m ' HI1H . Jln a pa 3 Ae lle HI1A He i1T po HHblX pe 3 0 HaHCOB 

n p~ MeH AeTCR MeTOA BpCMCHI1 npOllC Ta He AT poH08. 

OAHa Ko n OA0 6 HblC 3K cn c pl1MCHT bi B C80eM HaH601lee pa c n pocr pa u e a 

HOM Ba p~a H Te He n 0 3 8 0 1lAIOT 11 3 BllC Ka Tb n p AMblM nyTeM 3 Ha4eH~R ~H

TCH CHB HOCT CA 8 a6COnlO T tlO~1 uncane , T . e . B 6 C3 pa 3MepHblX eA~H H 4ax 

4 11 cna ~ cnYCKaeMbiX Y -K U<1 HTO B HCl OAHH 3aXBa4 eHHblA HCi1T POH . 3 TOT 

He AOCTa TOK 8 bl3 Ba H Hc OnpCIlC llCIl HOCT blO pflAa na oaae r pos : r enecuo r-o 

yr n a Bbllle Ta p e r Hc T p Hp y CMNX Y - KBa HTOB , 3H a4eH"A a6conIOTHoA 3$

¢eKTI18HOCTH Ae T e K To pa . nnp~MC T pOB nonpaBOK Ha HeHAeallb HYIO r e o · 

Me pHIO 06pa 3ua 11 APy rl1 x . CnCAYCT nOA4epKHyTb, 4TO AllA HeKOTOpwX 

RA epHO-¢H3 j,1 4 eCKI1X 3 aA;) 4 n onY4 CHHe j,1 H T eHCHB H OC Te~ B a 6 COlllOTHOlii 

WKalle npe A CTa8 n fl e TCfl HeoGxO/lI1MblM . 

1013BCCTHO , 4 TO 3a CCJ1et tl'uCTI1 p AAa ypOBHCi1 AApa-npoAyK Ta p e ax 

4 1111 (n , y ) n p l1H"' Ma lOT npnK TI14C CK I1 0 A j,1 Ha K0 8 ble 3Ha4eH"' A AllA Bc e lii C080

Kyn Hoc TH oea onaucoa C <!lI1I< CHpOn Cl Il HbIM 3Ha4eHHeM cn~Ha ~1 4 e THOCT '" 

J Tl . 3TO Ka c aCTCA HH3 Ko n c lKn lll "' x Y P0 8 He i1 , Ha KO TOp blC HC "' AyT n e n-

B"'4 HbIC nepexonu 1013 pC30H.1 HCOB . OAHa Ko 3a c eneHHOCT '" 8 06~eM 

cny v ae 3a B ~C AT OT J" 11 OT nufiopa KOHK peT Hor o ypoa ua , OCHOBHblM 

HCT0 4HHKOM Bapj,1all",i1 3a c.l'n l 'IIIIOCTCH B pa MKa x ¢ "'Kc~ poBa HHoro 3Ha

4 e H"' R JTl RBnRIO TCA OCT.1H N tl hlC \lln YK Ty a 4 "' H Ilcpr epa- Toaa ca / I ~ KaK 

1l0Ka 3 b1Ba 1O T oacve r u '" KOCUCHI1b1C pea y n s r a TbI / CM . , H an p~ Me p , pa 6 0 

Ty / 2 .' / , OHI1 Mal1bl - 0 IU'KOTOPblX Cl1Y4a AX n l1Wb nopanxa oaaoro n po

u e a r a • Ho AJlA pRAa R/lep l!>llyKTyall"' l1 a a c e n e xuoc r eri 3 Ha 4 1Hellb HO 

., peBblwalOT O CTaT04tn~ C \llnYK Tya llHI1 n o p Tepa - T o Ma c a /2 .3 / '" Mo r y T co

CTa Bn A Tb 3-5?': . 
Heno cpenc raeuua a ofipa fio r xa HHl!>OPM a 4 1111 113 paCCMaTpl1BaeMbiX 

3 Kc nep"'MCHTOB n03BOllAeT 113BnCKaTb I1HTe HCHB HOCT '" B OT HOC"' T enb 

HblX e AI1H"' lla x , CBOI1X AllA KalKAoro pe30 HaH c a. Ec n l1 3T'" p e3Yllb Ta Tbl 

n p OHo pM",p OBa T b Ha I1HT eH C"'BHo CT ~ KaK Or O- nI1 5 0 MflrKoro n e pe x oAa 

C ypOBHA, 3a c eneHHOCTb KO Toporo ~llYK Ty~py e T clla 60 , B pe 3ynb Ta Te 

TaKoA HOPM I1 POB K~ WKa lla HHTeH C"'BHOC Te~ CTa He T C T04 HOCT bIO AO 

~nYK Tya4 11 i1 aa ceneuaoc rea OAI1HCl KOB Oi1 AllA a cex p e 30Ha HCOB C Aa HHblM 
3Ha4eHH eM J tr • 1 



Am'! BblpalKeHI1R I1HTeHCI1B HOcTe i1 B a GcOIllO Ttl 0 i1 IJIKil l l C n o c 101 rOLlHO 

npOBeCTI1 AOnOIlHI1TeIlbHOe 113Me peHI1e , n 0 3 B OilRIOlI\CC II a6o npt' / W JH1 1" 

COlllOTHblX eAI1HI111ax I1HTCHC~1 BHOCTb AIlR onuc r o n epl ' x n/ld. 1'1.111 /1.1111 10 

r o B Ka4 e CTBe "pen e pa '! , B OAHOM p e 3 0 Hil HCC , I It: r O/ I Y n /l IW/ lI' II I' II I1R 

a6C0I1IOTHoi1 I1HTeHC~lBHOCT I'l /OAI1 / p en epnor o n cpt' x o/iol /1 111 11 11 11 \" 1101 

HaCTORlI\aR pa60Ta . 

2 .	 CY U\ECTBYIJ,I\I1t1 HET O/\ 

OAI1 06bl4HO n POBOA I'lT CR MeTOAOM pe30Ha HCltOI I) 11,111"1101 I ') rOT 

MeTOA 3aKnlOI.1aeTCR B OAHOBpe Me HH OM H3MepeHI1H /IU Y A /I ' 11" \1Iii '1I I XBa Til 

HCHT pOHOB B 1130llHpOBa HHblX pea o ua Hca x : H.a H3yllol r 'MI~~ 1110 I " I ll ' 11 Ha 

RA p a x 3TaIlOHa. n p e An o nara e T CR , I.1 TO 3 T anOH 0611illlilill ' '' I " '1111 ' IIblAe

lle HHblM HeHTpOHHbIM pe30 HaHCOM C 113 B e CTHblMH 3 1101'1 ('11111"111 II . ' /I " II I: T p OB 

I'l I.1TO 3 aXBaT HeH T p OHo B RApa M~1 3TanOHa c on po no an.u - I' tI )' Il ll olH 

TaM I1 , c n e xr p KOT OpblX COAe p lKHT XO T R 6bl OAHH 1.1\" II<l lil ""d 'Il I I I I " '" 0 'l 
HblH " Y - ri e p e x o n C 113BeCT HblM 3Hal.1eHI1CM I1HT e HCl'l lJ lltJ' lit. 1I11/l.llM, ' IIHblM 

B a6COlllOTHOH uncane , npl1 OAHOBpeMeHHOM 113MepCtllHl 1" ' .111111 11 1 ( II. Y) 
ua	 113 Y l.1 aeMOM 1130 TOne AOCTaTOI.1HO 06pa ll\aTb BHI1M.1 1111l' 11111111. 11 ,1 1I1 ,IXOA 

Y - K BaH T OB . CBR3aHHbiX C onpeAelleHHblM pe30Ha HCOM " , 1,1111 1'II!" IILlG p il H-

HblM penepHblM nepeXOAoM . 

OA HOB p e Me H Ho e 113Me peHI1e AB y X Y Ka 3 a HHblX p e a Klll1l"1 (fl. r ) 111.' :lIW


nae r o n pen e rurr s B blXOA Y -KBa HTOB, COOT BeTcTB y lOlI\ l1X 1)I' 1111I 11(lMy y 

nep e x o n y , H a Ha IlOnl1.1 Hbli1 BblX OA, CB R3a HHblH C K a ll l1Gp o llOl lI 1101/·1 )' - rt c 


peXOAOM. OT HOw e Hl1e 3TIo1X B blXO A OB AaHO o A H0 3 Ha l.1 HO Pl':.lOllol l ll lthIMH
 

n apa Me T paMI'l 3 TaIlOHa 11 1'l3YI.1a eM OrO 11 3 0 T On a , a Ta K lKC 111111' 111 1III I IOCT R 


MI1 p e n e p a o r o 11 Ka I1l16 p OB0l.1H OrO nep eXOAOB. Ol.1 eB HA HO I q 111. l tl l<'l R
 

3KCn e pl'lMeH TaIlb Ho e 3Hal.1 eHI1e aroro OT Howe HI1R, MOlKHO 0 / 111l1·11I.1'11t0
 

o n p e n erurrs I1HT e HCI1B HO CT b p e n epuor o n epe x o a a , B 4 eM ~1 3 d lt n lOl.1ile T 

CR CyTb 06bl4 Ho r o OAI1. Pa a YMe e T CR , I.1 TO n p l1 3TOM HilAO y' n11MBClT b
 

3aBI1CI1MOCT b BeIl l1411Hbl n OT OK a He ~T pOHOB OT IIIX 3Hepr l1 ~1 . t1t · o Gx OIlI1MO
 

Yl.1l'l TblBaTb H 3 l!l q>eKTbl, CBR 3 a HHble C p e 30Ha HCH biM n or IlOU\l'III1I'I~ II c i1,. 


POH OB B otipaa u e , - Ao nIle pOBCKoe YWlo1peHl'le pe30Ha HCOD , 1I,1c.I,nl\( ' H l1e
 

BblXOAa y -KB a HTOB, Shl3 B a HHo e KOHel.1HOH AJ1I1HOi1 CB 060 A II 0I O n p o fie r a
 

He ~ T pOHOB B 06pa311e. a Ta KlKe BIlI1RH l1e orpa HI11.1 e HH OrO Pil3jll'UIC IH1R
 

no	 B peMe HIo1 n p o n e Ta He i1T p o HOB . 

Ha IlHI.1He 3TI1X 3 C!>l!leKTo B , a T a KlKC CI1Ilb Ha R I.1YBCTBI1T eIlb HOCT b Bbl

4 l'l Cn ReM o i1 HH T e HC IilB HO CTI1 pen e p Hor o n e p e XOAa K pe3 0Ha H CH~M n a p a 

Me TpaM 0 60l1x p e30lla HC OB MO)\(e T n p HBO A I1T b K HeK OT Op blM CIo1CTcMa T H 

4 e CK I1M n o r p e WHOC TRM . 3 TO MOlKHO Cl.1 l1Ta T b O CHOB H~ HeAOC TilTKOM A aH

Ho r o MeT OAa OAI1. 

3.	 METOA OnPEAEnEHI1H A6con~THO~ I1HT EHCI1BHOCT I1
 

C nO HOU\b~ OAHOBPEHEHHO~ PErl1CTPAUl111
 

cnEKTPA 3AXBATA 11 CnE KTPA npOnYCKAHI1H
 

Pa 3pa6 oTaHHblH Me To~ OAI1 OC HOBilH Ha oAHoBpeMeHHoM nOIlYl.1eHl111 

A By X c n eKT p o B no BpeM e HI1 npOIleTa HeH T poHoB B Y CIlOB I1R X , KorAa 

o6pa 3e~, HaXO AR~ Io1 l1 CR B n yl.1Ke Hei1TpoHoB , COCTOHT 113 A B YX Cilo e B : 

113 ne p eAHe r o CllOR , COAep*all\ero 113 Y I.1 a e MblH 1130TOn , 11 3a AHero CIlOR, 

con epx a uie r -o 6 0p , n e p Bb lH cnex r p np l1 3 T OM xa p a kr e p a a y e r BblXOA Y 
KB a HTOB p e ne p Ho r o n e p e x OA a B 113YI.1aeMOH peaKll l111 (n, y), a B T OPOH 

B blXOA Y -KBaHTOB C 3Hepr H e A 477 K3B 113 pacnaAa B03 6 YlKAeHHblX RAep 

Lj*-npOA Y K T OB p eaK~1111 D(n, a ) . Bropori cnexr p RB llReT CR , nO- CYll\eCT

B Y , cnex r p o a n pon YCK a HI1R Hei1TpOHoB 4epe3 CIlOi'1 , COAepIKa ll\~l i'1 113y

4a eMblH 1130TOn. Ilnouiane " p e a o a a a c aor-o npoaana" B 3T OM cnex r pe 

naer I1HlPOPMilll l11O 0 4 HCIlC Hei1TpoHoB, 3aXBal.1eHHbiX 11 30rOnOM B pe

30HaHCe , B TO B peMR Ka K nIlOll\aAb pe30HaHCHOrO nl1Ka B nepBOM CneKT 

pe n p enc r a a n a e r I1H$O pMa 4111O 0 I.1 I1CIle Y -KBa HTOB, npl1Ha AIle lKall\l1X 

p enepHOMY n e p e x o A Y B Aa HHOM pe3 0 Hil Hc e . TaK KaK a 6COIllO THa R 111 11 

TeHC I1BH OCT b nepe x ona 1177 K3 B xopowo 113BecTHa / 5 ! , a TaK IKe 113B e CT 

HO Ce 4 eHI1e pca K 4 1111 10B(0 ,a) / 6 / , 0 4 e B Io1 A HO , 'I TO KOIll1 4 e CT B CHIloe CO 

nOCTaBIleH l1e YKa 3allHOH I1H$o pM a ll l1l1 1113 cneKTpOB n03BonReT npOB e CTI1 

OAI1 AIlR KOHK p e THor o p e n e p Hor o y-nepeXOAa. 

AOCTOI1HCTB O Me T OAa aa K lllO l.1 a ~T C A B TOM, I.1TO B HYileBOM npl1GIlI1

)\(eH Io1 I1 , eCIl Io1 He T pa C Ce A HI1A HeHTpOHOB B Ciloe C I1CCIleAYCMblM 11130

TonOM, OH He I.1 YBCTB I1T e n CH K p e 3 0 Hil HCHbiM napaaer paa 11 K $YHK 4 H I1 

BpeMeHHo ro paa p e weH HR cnCKTpOMeTpa. 3TI1 napaMeTpbl B IlIo1R~T Ha 

nOnpaBKI1 , CB R3 a HH ble C Y 4 e T OM paCCeRHI1R Ha Bc ex 1130TOna x B n ep 

BOM cnoe 11 MHo r OK p a T HblX npoue ccoa , 11 n03TOMY HeTOI.1HOCTIII napaae r 

POB B il Iil R~T Ha p e 3 YIlbTilT T OIl b KO BO BTOpOM nopRAKe. 

HeAOCTaTKOM Me T OAa RB IlR 

eTCR TO, I.1TO era MO)\(HO I1C 

nOIlb30saTb TO Ilb K O An R 1130 TO 

nO	 nOB, I1Me~lI\I1 X AOC TaT0 4 HO 
1 

CI1IlbHble Hel1TpOHHble pe30HaH

CbI npl1 3Hepr l1RX HI1)\(e 1 K 3ll. 

Ha p Hc . l npl1B e AeHa cxe Ma 

3 K c n e pHMe H Ta . H c n o n b 3 0 Ba 

r-r-rJ Hl1e 0 6pa 3 11a , COC TOR~er o 113 

o 3CM AByX Cilo eB . 06ecne411saeT 

OA HHaK OB bll1 T e ile CHbl l1 yroIl AilA 

p e r ac r pauaa y -KBa H TOB 11 CHI1

MaeT Bonpoc 0 6 a6COIllO T HOH 

3!P l\le KT HB Ho CT H A CTeKTOpa 11 0 

¢IlY KTyallIilR x n OT a Ka Hei1 T p o HOB . 

Bo B peMR 3K cn e plilMeH Ta Ha

Ka n IlI1Ba eT CA ABYMepHa A HH$ Op 

Pu c. I . Cxen a ox cu e ptcse u'ra . I - cnon , Ma lll1A 06 aMnnl1 TYA e raMMa 

cO,D,Cp)l(<Ilult il Hc c n c ,ny eNbli'i 1i30 Ton . KB il HTOB 11 BpeMe HIII npOileTa 
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He ~TpOHOB B 06nacT~ HeKOTO p~X n OAxoA~~~x pe 30 HaHCOB ~ccneAyeMoro 

H30TOna . nOcne ~3MepeH~~ np~ COPT~pOBKe ABYMepHO~ ~H$OpMa~~~ MOm
HO nOn Y4~ Tb cnex r pa , COOTB eTCTBYIO~~e BblXOAY y - KBaHTOB pe nepaoro 
v -riepexona H BblXOAY Y -KBaHTOB C 3H epr~el1 47 7 K3B B B ~Ae TaK Ha
3blBaeM0l1 " 4I-1CTOH 11~ HH~" /7 /, TO e c r s 3aB~ CHMOC T H BblXOAa y - nY4 el7l 
Bbl6paHHOH aMnnl-1 TYAbl OT Bp e MeH~ npone r a 6e3 BK118Aa APyr Hx y 

KBaHTOB, BKn104a~ $OH O B ~ e. 

B Cne KTpe 4~CTOI7l 11~ H ~ H 477 K3B nOArOHHeTC~ K pH6a ~ , KOTopa~ 

~1111lOcTp H p yeT BWXOA y- KBa HTOB ~ 3 coo TBeTcT B YIO~e l7l pea K ~~~ n pH 
OTCYT CTB ~~ pe30Ha HCHor o nOr I10~ e HHR HeHTpo HoB C110eM rna BHOr O 11 30
TOna. n11R 3TOr O HaAO Y4 ~T WBa T b 3a BHCHMOC Tb nOTOKa He~T pOHOB 

H nOr 110~eH ~ R He l7l TpoHoB e C110e , cOAe pma ~eM 6 o p , OT HX 3Hepr ~ ~. 

nnO~a A b pe 30 HaHCHOrO n pOBa na on peAen~ eT C R 3 TO~ KPH BOH ~ npO$ HneM 
CneKTpa nponycKaHHR. 

A6c011IOTHa~ ~HTeHC~BHO C T b nOnY 4 a e T C ~ ~ 3 ~O PM yn 

I y = ~. ,.,(477) aay . ( . P
 
abs A (E ) ,


ay .,., y 

r Ae I ~b8 - HCKOMaR a 6conlOT Ha ~ ~HTeHcHBH OCTb; Ay ~ Aay - 3Kcne
p~MelHanb H ble nnoutana Y - nHKa Hc cncAycMoro H30 Tona B peaouauce 
11 oe ao aa uc uo r o n po aarta B cn ex r pe y - ny4cH ~1 3 peaK ~HH Ha 60pe 
coora e r cr a e nuo ; '1(E y ) ~1 7/ (477) - or aocarer u.uan 3l)JC!>eKTHBHoCTb ne 
r ex r ooa n p ~ 3H epr~H H3Y48 eMoro y -neoexona H npH 3He pr l1 H 47 7 K3B 
AIl R Y - nl'4 e~ pa cna na RAep 7Li *; a ay - OTHOCHTenbHoe K011H4eCTBO 
RAe p 7Li, 06 pa 3 YlO I IH1XC~ B peaK~HH lOB(n,a)7Li: Say = 0, 9363 / 5 / ; 

- OT Howe HHe 4 ~ c na He HTpOHoB, Y4aC T B YIO~~X B pea K ~ H H 10B(n~)7Li 
B 3K cn e p~MeH Tanb HOM cnoe, K non HoMy 4Hc ny He~TpOHoB, nonaAalO~~X 

B 3TOT cnol7l ; P - no npaaxa , CB ~3a HHa ~ C Y4eT OM MHorOKpaTHblX npo
~e CCOB . ~I1R nonY4eHI1R npOH3 B eAe H ~R l'P Hcnonb3yeTcR MOAenH po 
Ba H~e MeTOAOM MOHTe - l(a pno npoxomA eHH~ He HTpo HoB B 06pa3~e . 

4 .	 n PHMEHE HHE METOa A On P EAEnE HH~
 
AliConlOTHOI1 HHTEHCHBHOCTH
 

Me TOA OAH 6~n ~1Cnon b 30Ba H An ~ on pen eri eu aa ue x or o pu x ~1HT eH CH B

HOCTei1 B p e aK~H RX C 1130 TOna MI1 154Gd H 156Gd. OAI1 H ofipa aeu co 
C To~n ~3 cnOR 0 , 22 r / cM2 OKI1C~ Gd,oGora~e HHoH AO 63 ~ no 1130TO
ny 154Gd. ~I cnoa 0 ,27 r / cM2 Ka p6 11 Ta Gopa; APyroH ofipa ae u COC TO
~n 113 cn o~ 1.7 1 r/ cM2 OK ~ C I1 Gd, 060 r a ~e H Ho~ AO 94 , 2% no H30To ny 
156 Gd, 11 1 , 12 r /CM2 Kilp611Aa 60 pa . H3Me pe HI1 R npOBOAHnHCb H8 nyu 
Ke t-le ih po HoB HM ny nbc Hor o peax ropa H5P-3 0 . paGoTalO~e ro B 6YC TCP
HOM pellH1Me B COq eTa HH ~ C 11I1He i1HbiM ycx op arene» 3neKT pOHOB Jly:) - 40 . 

AnR yqe Ta 3¢¢ eKToB, BW3B a H H~X 60n bWHMH M rH OBeH Hb~H 3nrpys Ka 
M~ B n~H eH HOM Tpa KTe , ~ cn on b 30Ba nc~ cneK Tp OT npe~11 311 0HHOr o I1M
nyns c uo r o r e ue pa r opa , pafior a oute r o B peans a oa o p CMeH ~1 . KOTOPbll1 
RB n ~ eTCR I1Ae a n bHO 16enblM" no OCI-'! BpCMC HH H I AHCKPCTHblM" no OC I1 
a Mnn I1 TYA· 
4 

B 3Kcn epHMeHTe Ha Ma r H ~T H we neHTbI 3anHCWBanaCb AByMepHaR 
HH$o pMa~HR 0 KamAoM C06WT~~, COC To~~a~ ~ 3 KOAa aMnn~TYAW ~ KO
na BpeM eHH nponera , r eHepaTopHble C06 bI T ~ ~ ~~I en~ OTnH4HTenb Hbll7l 
npuaua«, Bblpa6aTbiBaeMblH anna paT)'poi1. MeToA~Ka uaxonneuaa ~ COp
T ~POB K ~ HH¢opMa~~~ on aca ua B/ 8 . Ilocne H3M epeH~R 6bln~ norty-r e au 
cn e xr pu 4 ~CTbIX n~ H~i1 ~ cnexrp r euepa TOpHblX C06 bI T ~H . Ilanee 
cn ex rpu 4~ C TbIX nHHHi'i Ael1~nl-lCb Ha reHepaTopHbli1 cnek rp . B 3TOM 
npouec ce r e ae pa r o puua cn ex rp Hc non b3ye Tc R B nnaBHOM BHAe, nocne 
er o nOArO H K~ MeTOAOM cnna HH-$YHK~~M / 9 1 An~ YMeHbwe HI-IR BnH~ H I-I~ 
cTa n 1cTH4 e CKI-I X et>n Y K T ya~I1i1. 154 

Ha pl-lc . 2 noxaaaau ax cnepwaeur ans aue cnex rpu peaK~~~ Gd(n,y) . 
Crte k r pu 4 ~C T blX n~ H~~1 n0l1Y4eHbI no cri e on~caHHoi1 auure 06pa60TK ~ . 

Ha pHC . 3 n p~B eAeHbI MOAen~ pOBa HHbie Me TOAOM MOHT e-Ka pno cnex r pu 
TO i1 ~e caMo l7l pea K ~~~ An ~ pe30HaHca 22, 33 38. MOAen~pooaH~e 

npoX O~Ae H I1R Hei'iTpoHoB B 06 pa 3~e Aenanocb AnR AByx cno eB,HMe~
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Ka pno c neK Tp w BpeMeHH nponeTa Ca 
y q e TOM MHorOKpaT Hb~ npo~e C COB 

B g Byxc noHHOM 06pa3~e g n R p e3 0 Ha H

c a c ER == 2 2,33 3 B B peaxunn 02
 
154 Gd(n,y). a/ KOnHq eCTBo a 

q aC TH~ lI3 p e a KI.I,HH 10 B (n . a ) 
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6/ asrxon Y -KBaHTOB HS peax m ra 
154Gd (n , y ) . ITo OCH • • x" HOMe p 0 1 
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Pl1c .4 . 1'1oAenl1pOB aH HbiC Me T o g OH 

MOIITc-Ka pno c n e x r p st BpCMCHl 1 npo

rre r a nsrxona raM ~l a -J)Y'i e li C y qC TOM 

Mllo rOK p <lT llblX npo ~C C C O B / fJepXHRH 

rI1 CT OrpaM~l a/ \I 6 C 3 Il I1X / Il H)f{HHH 

n -lCTOr p a MMa / B p C30 l1a ll CC C E R == 
== 33,2 3 3B II p Ca KlJ,11 111 56 Gd(n ,y ). 

II\I1X 6 e c KoHe 4 Hy lO nIlolI\aAb. Pa 3 b1rpblB a Il I1Cb rIly6l1Ha n p OHI1KHOBe HI-1 A
 

He ~T poHa B 0 6pa3eu, BI1A pea K UI1H . a B cIlY4ae pacceAHHA - TenIlO


Boe AB I-1~eH ~e AAep npH CT o n K HOBeHHI1 11 yroIl paC CeAHI1R He~ T poHa .
 
Ha p l1c . 4 nOKa 3aH MOAeIl l1pOBaHHbI~ cneKTp 3a XBaTa AIlR c IlY4 a A 3Kcne


p l1Me HTa C 156Gd B pe30HaHce 33 , 2 3 3B, rAe HIlIlIOCTp l1pyeTc A BKIlaA
 

MHo r o K p a THbiX n p o uec c o B B n~K ra MMa-nY4e~. MOA eIl l1 pOB a HH ~e cneK 1'


pbl n OKa 3 aHbi nocne CBepTKI1 C ¢YHK U l1e~ BpeMeHHor o pa 3 peweH HR cnex r


power pa , Aa HHble AnR KOTOPO'i B3 ATbl 11 3 ,' 10 ' , 
A6c OIlIO T Hbie I1H1'e HCI-1BHOCT I1 6blIl l-1 nonY4 e Hbl ADA n e p e x o Ao B : 2 6 2 K3B 

B pe30Ha Hcax 1 1 , 5 8 3B 11 22 , 2 3 3B ; 5 9 3 4 K 3 B B pe30HaHc e 2 2, 3 3 38 
B peaKUHH1540d (n , y ) , 11 AIlR T pl-1n Ile Ta nepe xoAoB C 3H eprl1e~ 410 K3 B 

B p e30Ha Hce 3 3 , 23 36 B peaKU I-1H 1560d(n, y ) . B Ta6nl1ue n p l1BO A ATC A 

pea y ns re ru OM1 11 OCHOB Hble YCIlOBI1A 3 KcnepHMeHTa AIlA «axnor o 113 

3THX n e p e XOAOB. 

6 

'I'aornsua 

Pe3 ynbTaTw a 6 COJIJOTHOr O onpegeneHI151 HHTeHCHBHoCT eH 

raHMa-nepexogoB B peaK~HR x 154Gd(n.y) 11 156Gd(n,y). 

A E.(~B) E¥f w,iBl S1 S2 R1( %) M((%) I~$ I~$ 

154 11,58 262 0,32 0,66 0,6 4,3 O,036( 2) 0,036131 

154 22,33 262 4,33 0,50 5,6 1,2 0,0358( 9 ) O,0358( 10) 

154 22,33 598/, 4,33 0,50 5,6 1,2 0,0264{ 15) 0,0264( 151 

1 ')156 33,23 410 3 1,2 1,73 13;2 ,- O,136 ( 2) O,136l 3) 

Sl-I l\ C7 \ (E;J i- TIO a cex H3 0 TOTIa M B Ml f We HI1; S2-Inj G\ (E R) i-no 

B c e M H3 0TO lla~1 D c rro e B4. C ; R 1 - A o 6aBK u MllorOKpaTHblX C0 6blTHH 

K nn omann IIHK a y - uryxe n ; MC - CT aTHCTHtleCKa R OWI16 Ka rrpn MogeJ1I1

p OIla HHH ; - a6COJ1l0THUH HH Te llCHB IIOCTf, C 3 1< c nep l1MeH Ta Jlb HOH I:b S 
OWH6 KOH B ernnnrnax y - KB8 HTOD na OAHI1 3aXB a'l e HllblH neATpo H ; 

If b - a 6 COJ1l0THan HHTe HCHBIlOCTb . Y q TCl1a oI1lH5 K;l MOAen Hp oB a Hllll . a s 

6 ~Il H cAenaHbI oueHK H CHCTeMaTH4eCKHX oWH60 K H3-3a Bnl1RHI1R 

HeT04Hoc Te~ pnna napa MeTpOB. Ka K BI1AHO H3 Ta6IlI1l.\bl, c a Mbli1 60nb

woi1 BKIlaA MHo r o K pa THblX np0l.\eCCOB 6blIl AnR ri epe x onoa B pea oaauce 
156 

33 , 2 3 38 B peaKUI1H Gd(n, y). n03TOMY 6 0 nbwHHCTBO npoaepox erie-
IlaHO AIlR 3Toro cIlY4aR. ~3M eHeHHe 3Ha4eHl1R napaMeTpoB $ YHK l.\HH 

BpeMeHHoro pa3peWeHl1R cneKTpoMeTpa Ha 1 0% He n pH BeIlO K H3Me He 

HH ~ OKOH4a Tenb Ho r o pe3YIlbTa Ta B npeAeIla x CTaTHC TI14eC K O ~ 3 Ke n e 

p HMeH TaIlb Ho i1 OWH6 KH . ~3Me HeH He n a pa Me T pOB p e30Ha Hc a 3 3 , 21 38 
I ll l 

Ha 3 0% 0 1' 3 Ha 4 eHHR f 11 Ha 3 0% 01' cpeAHe r o 3 Ha 4 e HHR r y npH n 
Be n o K 113Me He HHIO pe3 YIlb Ta TOB Me Hb weMY , 4 eM CTaT HCT H4 e CKa A OWH6

Ka MOAenHpoBaHHR. An n 3Toro me pe 3 0 Ha Hc a AenanaCb n pOBep Ka Bn HA

HI1R Ton~H H ~ C Il O R , COA e p lKal.l1erO H3 Y4 a e M~ ~ H301'on, Ha pe3 YIlb Ta T . 

YMe Hb we HHe TOI1L!\HI-lbl Ha 1 0% 113Me HRe T oKoH4a TenbH b l~ pe ay rts ra r 

B n pe nena x OWHOK H MOAeIlHpOBaHHA. T a Ka A f:(e npoa e pxa c ne na aa An A 

peaouanca 22,33 38 p e a Kl.\HH 154 Gd(n , y ), r Ae YMe Hbw e HHe To n ll\HHbl 

eno s H3 0Tona ua 1 0% TCl KfIle npaaeno K H3M e HeH l11O peayn sre ra B n pe

AeIla x OWl16 K l1 MOAenHpOBa HHA. 

KaK K ocB e HH ~H pe3ynbTClT AIlR Cll0 R Ka p6 HAa 6 0 p a OTAe n b HO MO· 

Aen l1pOBaHO BIlHRHHe MHorOKpa T Horo pa c c ea -u-a Ha Bb lXOA p ea K l.\HI1 

(n, a). Pe 3 YIlb Ta T OTH OWCHHA IW I1I14 CCTBCl MHo r OK pa THblX C0 6 b1T Hr l (n,« ) 
K OA HOK pa TH blM nOKa3aH AIlR paauux 3HCprl-111 H oasuux TOlll1\HH CIlOR 

B4 C Ha p Hc . 5 . 

5. 3AKIl104 EHHE 

B HaCTORlI\ei1 pa 6 0 Te H3Ilo~eH MCTOA o n pe ACIle HHR a 6C0I1IOT H ~X HH


Te HCHBHocT e i1 y - n e peXOAOB B He i1TpoHH~ X p e 3 0 HaHca x . nonY4e H~
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1cfl 10' 10' 

Pnc , 5. OTH owelllie MHo rOK p aTHblX R 
C0 6blT liH K o g HoKp aTHblM B p e ax > 

JJ;IUi 10 B (n, a ) 7 Li B 3aBlICliMOCTli 

OT	 :,lH e p r lili HefiTpo lla ,ll,JUI p a 3 HbIX 

T OJI~lm CJIOH Kap6li,D;a 60pa. 3Hep 

rliH HeATpoHa n o OCM • • ~ . B 3B . 

Ha	 KPHBblX YK a 3a Ha TO~HH a CJIOH 

B r / CM 2. 10-1 

a6con~ T H ~e ~HTeHc~BH 0CT~ AnH 
He K OT Op~X nepexoAoB B pe30Ha H
cax	 154 ad ~ 15ttld . 6 bln ~ cneria 
H~	 n poB epK ~ B n~H H~H He T04 HO CT~ 

PHAd napaMeTpoB Ha OKOH4dTenb
H~ ~ pe3ynbTaT. Cna6a H 4 YB C T B ~ 

TenbHO CTb pe3ynbTa TOB K HeT04
1 1 1111110 ~2 10r I I 1 111 111 I I """I I " ""I I II-1	 H OC T~ na paMeTpoe nOHTBepmAa eT 

AocTm1H cTBo MCToAa. 

AeTop~ n p ~3 H aTenbH~ n . 6 . n ~Kenb Hepy ~ ~ . n .nonoB Y 3a none 3 H~e 

3a Me4a H~H ~ nnoA oTeo pH~e A~CK YC C ~H. 
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Pa3 pa5 0 T31l ~leT og o npen ene u un a6COIIJOTllhLX IIH'I' e IlCHB II OCTe 

Y -ne p e x og OB II lIe l'l T p o fi llblX p e 3 0 H.1IICll :" o cuo na u uu n ua conoc r a a 

neHl1H ~B YX c rtexrp o n n o Il peMe HIf n p OJICT8 . n OJIY4 CIIIl bIX OAII OBpe

x e u n o : crr e x-rpn aaxna-ia IJ HCCJIe.nye ~ I OM u s o-ro n o Ii cnex-rpa npo

nYCK8 11 HH Hel'lTpoII OU 'ICP0 l J1 3 0 T o n. pe r llc TpHp y eMOr O c 1l 0~1 0 llU> 1O 
c .no n , COA e p ll[:lIl("" O rlo p . MeTO" cnano ' / YIlCTflIl 'T'CJ1e ll K Ile T 0 4 HO C T H 

n a passe rpou Jle ~ o ll ; l Il C OIl II nn pnne-rpon 'JKcnC rlllMCIITn . Ilon vxe nu 
C1 6 COJ1IOTHt.le IIJITC'!IC'1l1l1l0C" 'lI ,IU1J1 lIe l, o, o rn-rx nepexonou n pe SOllilH 
cax	 1!}'l Od II HIIlOd • 
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