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BBE.QEHl-1E 

l-1ccneAoBaH~R ~ennOB~X ce4eH~H peaK~~~ (n,a) ~Me~T AaBH~~ 

I'ICTOp~~ /1- 5/. BQ'306HOBneH~e ~HTepeca 1< 3T~M. ~ccneAOBaH~F1M o.6y
cnOBneHO HaKonn~H~eM 3KCnepI'IM~HTanbH~X AaHH~X O peaK~~~ (n,a) 
Ha pe30HaHCH~X ~e~TpOH~X. Han~4~e napaMeTpOB HeHTpOHH~X pe30
HaHCOB, B 4aCTHOCT~ J a -W~p~H, noaaonaer paCC41-1TblBaTb ce-reuue 
u~ • ~CnOnb3YFI GaB~C~MOCTb pe30HaHCHOrO ce4eH~R OT 3Hepr~l'I" .QnFl 
50}, bW~HCTBa F1Aep pacveruue 3Ha4eH~F1 OKa3bIBa~TCFI B xooourex co
rnacl'I~ C 3Kcne~~MeHTOM. Ha5n~AaeMoe npeB~weH~e 3KCnepl'lMeHTanb
Horo Ce4eH~F1 HaA paC4eTH~M B pFlAe cnY4aes 05bRCHRnoc~ Han~4~eM 

YPOBHFI H~me 3Hepr~~ CBR3~ HeHTpoHa. OAHaKO HOB~e ~3MepeH~R ce
4eH~F1 AnFl peaK~~~ 14~d (n ' ai ) 142Ce /6/ ~ 67 Zn (n th, lo) ) 64 Ni /7:/

th 
He 06HapY>K~Ba~T BKJlaAa a -nepeXOAOB B OCHOBHoe COCTOFlH~e A04ep
Hero ~Apa Ha YPOBHe, KOTOP~H Ha nOpFlAOK MeHbwe O>K~AaeMOrO, ec
n~ ~CXOAI'ITb ~3 npOCTeHweH 6peHT-B~rHepOBCKOH 3KCTpanOnFl4~~ B Te
nnOBY~ 06na'CTb BKnaAa ~3BeCTHbIX pe30HaHCOB. np~BeAeHHblH B pa50
Te /8/ aHan~3 u~h AnR 145 Nd C ~cnonb30BaH~eM MHorOYPOBHeBoro <pOp

o th 
Man~3Ma nOKa3an, 4TO 3Ha4eH~e uao MO3Kcnep~MeHTanbHoe ce4eH~R 

meT 6~Tb 05bFlCHeHO HHTep<pepeH~~eH Tpex YPOBHeH, XOTFI BepOFlTHOCTb
 
Toro, 4TO ao-w~p~Ha OTp~~dTenbHoro ypOBHFI OKa>KeTCFI B npeAenax
 
3Ha4eH~F1, onpeAenFllOl1.\ero 3Kcnep~MeHTanbHoe U~~" HeB~.nIl1Ka /nopFlA

Ka npo~eHTa/" np~Bne4eH~e AJlFl aHan~3a 3Kcnep~MeHTanbHblX ce4eH~iIí
 

MOAenl'l MHoroypOBHeBoro <pOPManI'l3Mà Pa~xa-Mypa n03BonReT, B cny

4ae, KorAa ~3MepeHO ce4eH~e B HeCKonbK~X Me>Kpe30HaHCHbIX npOMe

>KYTKax, nonY4~Tb HOB~e xapaKTep~CTI'IK~ F1AepH~X YPOBHeH - 3Hak~
 

npO~3BeAeH~~ aMnn~TYA np~BeAeHH~X W~P~HJ a TaK>Ke 3Ha4eH~e ao-w~


p~H~ CBFl3aHHOrO YPOBHFI. B TO ~e BpeM~ np~MeHeH~e COBepllieHH~X Me

TOAOB aHan~3a npeAnonaraeT Han~4~e AOCTaT04HO HaAe>KH~X 3Kcnep~


MeHTanbHblX AaHHbIX. nOCKonbKY YMeHbWeH~e u~h Ha6n~AeHO TOnbKO
 
B pa60Tax OAHO~ rpynnbl /7/. npeACTaBnFlno ~HoTepec npOBeCT~ He3a

B~C~Mble ~3MepeH~R uC:h Ha F1Apax 145Nd ~ 67Zn APyro~ MeTOA~KO~.
 

o 

3KCnEPl-1MEHT 

l-13MepeH~F1 npOBOA~n~Cb Ha <p~nbTpOBaHHOM nY4Ke He~TpOHOB peaK
Topa BBP-M l-1Rl-1 AH YCCP. nY40K T~nn0B~x HeHTpoHoB <POpM~poBancFI 

. ibit l\ii rtt UHhd.~ KHt11I'I'fii' l.© 061>e.rumeHHhIH IDICTHTYT eo~BtffJ1~i\líla 1986 
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c nOMO~b~ KpeMH~eBOrO $~nbTpa. ~~nbTp 6~n ~3rOTOBneH ~3 MOHO
Kp~CTann~~eCKOrO KpeMH~R B~COKO~ ~~CTOT~. A~aMeTp KpeMH~eB~X 

CTep>KHe~ COCTaBnfln 40-45 MM, AJl~Ha 80-1.20 MM, KaK ~ B cny~ae 
$~nbTpoB, onacaauux B pa60TaX 19,10/. OCHOBHafl ~aCTb KpeMH~e,BOrO 
$~nb:rpa õuna CMOHT~pOBaHa B A~CKaX w~6epa rOp~30HTanbHOrO KaHa
na peaKTopa, a ~aCTb - BO BHeWHeM y~acTKe KaHana. KpeMH~eB~e 

CTep>KH~ $~Kc~pOBan~Cb B xonnanarooax , ~3rOTOBneHHbIX ~3 fíopo
napa$~HOBO~ CMec~ ~ CB~H~a. ,D,nfl nOAaBneH~.A $OHa He~TpOHOB c 3Hep
r~e~ 55 K3B B COCTaB $~nbTpa 6bln BBeAeH T~TaH TOnut~HO~ 15 MM. 
He~TpOHbl c 3Hepr~e~ 145 K3B cocr aenana OCHOBHY~ KOMnOHeHTY $0
Ha 6~CTP~X ~e~TpoHoB. 3TOT $OH BMeCTe c Y-$OHOM 30H~ peaKTopa 
~3MepRnCR c nOMOutb~ AononH~TenbHoro $~nbTpa ~3 aMop$Horo 60pa,

2.060raU4eHHoro ~30TonOM 10 B AO 85% TonU4~HO~ 0,2 r/cM 

PHc.l. CxeMa 3KcnepHMeHTa: I 
ropH30HTaJIhH@H KaHaIT peaKTopa 
BBP-M, 2 - 6HOJIOrH~eCKafl 3~HTa 

pe arcr op à ; 3 - orrpaaxa <pHJlhTpa, 
4 - 3ama'r a BbIIiOCHOH xacTH, 5 
Si-<pHnhTP, 6 -11 -~HJlhTP, 7 
MeCTO AJIfl B -~HnhTpa, 8 - ~HJlHH
APH~eCKafl HOHH3aQHOHHafl KaMepa, 
9 - MHIIIeHh ZnO / HJIH Nd20 s/, 
10 - celKa, 11 - ~eHTpaJIhHWH 

3JIeKTpcA. 

CneKTpOMeTp~R a-~aCT~~ oCYuteCTBllRnacb c nOMOutb~ ~~n~HAP~~e

CKO~ .~oH~3a~~oHHo~ xaxepa , on~caHHo~ B /10/, HanonHRBWe~CR- CMeCbKJ 
aprOHa ~ MeTaHa /5%/ AO AaBneH~f1 1,5 aTM. KÕMnoHoBKa-$~nbTpa 
~ cxe-ia pacnonoxeuua KaMepbl Ha rty -uce noxaa auu H"a ~~c. 1. Onpene
lleH~e Ce~eH~f1 npOBOA~nOCb MeToA~Ko~, on~caHHo~ B 9~ B Ka~ecTBe 
3TanoHa ~cnonb30BanaCb M~weHb 143Nd20S TOnut~HO~ d,50+0,0~ Mr/cM

2 
- th 

~ 06orauteH~eM 95%, npa 3TOM r ennoaoe ceve-uie np~H~ManOCb aao = 

20,0+1,4 M6, KaK cpeAHeB3BeweHHoe ~3 3Kcnep~MeHTanbH~X AaHH~X. 
" - 67 2HccneAyeMaR M~weHb ZnO õuna TOnut~HO~ 0,17+0,02 Mr/cM ~ 060

rauteH~eM 91,8%. 
M~weH~ HaHoc~n~Cb Ha an~M~H~eBY~ nOfino>K~Y Tonut~HO~ 100 MKM 

no MeTOA~Ke, on~caHHo~ paaee B paõo're 11/. 3HepreT~~ecKaR xanaõ
pOBKa cneKTpa ocyuteCTBnRnacb no T~~TOHHOMY n~KY OT peaK~~~ 6 Li 
(n , a) T, oõycnoane-n-oay np~MeCb~ 6 Li B M~weH~ 67 Zn ~ no n~ KY 

ao-nepeXOAa B peaK~~~ 143Nd(n, a) 142Ce. 
Anfl B~RBneH~R B03MO>KH~X C~CTeMaT~~eCK~x OW~60K npoBOA~nOCb 

ABe eep~~ ~3MepeH~~ c pa3HO~ AJ1~HO~ ~ A~aMeTpaM~ $~nbTpOB. 06e 
cep~~ 06pa~aT~Ban~Cb He3aB~C~MO. XapaKTepHCT~K~ $~nbTpoa ~ OC-
HOBHble peayn sr a ra ~3MepeH~~ peaK~~~ 67 Zn (nth la) Ô~Ni np~BeAeHbI 
B r aõn , 1. 

2 

TaÔJlH~a I 

COCTaB ,lJ.HaMeTp BpeMfl 
th N O"thtPHJIhTpa, ny'tIKa, H3Mepe Na O"a a1a 1 o o," J,MM MM HHH, 

~ 
MKÔ MK6 

I 1334- Si 
30 18 52+91 15+27 490+190 140+60cepHfl + 15- Ti 

11 1531- Si 
42 42 54+90 14+23 480+180 120+50cepHfl +15- Ti 

CpeA
< 32 130+40HHe 

H3 pa
< 10 159+20ÔOTbI 17 / 

BpeHT
BHrHe

370 > 22 
poacxaa 
3KCTpa
nOJIfl
~Hfl 

Ha p~c.2 np~BeAeH 3KcnepHMeHTanbH~~ cneKTp OAHO~ ~3 cepH~ 

/Kpecr~K~/, cneKTp $oHa /BepxHfIfI nYHKT~pHafl Kp~Bafl/ ~ HX pa3
HOCTb /~epH~e TO~K~/~ CoeA~HR~utaR TO~K~ nYHKT~pHafl Kp~BaH flO
ny~eHa B pe3ynbTaTe nOArOHK~. KaK MO>KHO B~AeTb, ao-nepexOA 
B peaKI.\~~ 67 Zn (n , a) 64 Ni Ha pa3HOCTHOM cnexr pe ue npoaanaer ca , 
B~AeneH~e BKnaAa a1-nepexOAa 3aTPYAHAeTC.A Hall~~HeM 6n~3Ko pac
nOnO>KeHHorO ~HTeHC~BHoro Tp~ToHHoro n~Ka. Pa3AeneH~e 3T~X n~KOB 

npo eonunoc s np~ nOMoU4~ cr aunap r noã nOAnporpaMMbl Fill1ILI Ha 3BM 
CDc-6500. nonyw~p~Ha n~Ka a1-nepexoAa np~H~Manacb paBHo~ nony
w~p~He Tp~ToHHoro n~Kao $OH B pa3HocTHOM cneKTpe annpoKc~M~pO
BanC.A ABYM.A 3KcnOHeHTaM~. K03$$~u.~eHTbl B excnoae-rr ax , nnouranu 

6'7 ' 
n~KOB ao, a1 ~3 peaKI..I~~ Zn(n,a), a TaK}Ke Tp~TOHHoro ~ a-n~Ka 

~3 peaKI.\~~ ÔLi(n, a) T aap eupo aannc s KaK cB060AHble 'napaaerpa. 
AnR Ol..\eHK~ ypOBHR AOCTOBepHOCT~ BblAeneH~R BKJ1aAa a1-nepeXOAa 
nOArOHKa All.A Ka>KAO~ cepua npo aonanac s ABa>KAbl - B noennonoxeuau 
~TCYTCTB~f1 a1-nepeXOA~ /Hynb-rwnoTe3a/ - x~) ~ np~ cBoGoAHOM 
Bap~~poBaH~~ ero nnOutaA~ - X2 . " 

AnR ~nn~CTpal..l~H pe3YI1bTaTOB nOAroHK~ Ha p~c.3 nOKa3aHa nOKa-
HanbHaR paauocr s XrO) ~ X2 B OAHO~ ~3 cep~~. MO>KHO B~AeTb, ~TO 
B pa~oHe a1-nepeXOAa Allfl HYllb-r~nOTe3bl l;Ia6n~AaeTC.A cyurecr eeuuoe

2 •
 
YBen~~eH~e X(o)'
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PHC. 2. AMIlJ1HTYAHbIH CIleKTp a --qa
~I IL 4;15E.,5 CTHIJ; 113 peaKIJ;HH 67 Zn í n, a)64Ni , 

lOS, I 57 (n , Ol) 
Zn Ea B 113B •. 

í' "'o 

I 

PHc.3. IToKaHanbHaH pa3HocTb
2 2 

XCo)~ X -,lVIH crryuaea HYJ1b-rH
IlOTe3W H cBo6oAHoro Bapb11pOBn
HHH IlJ10rn;aAH IIHKa a1 COOTBeTCTBeH

103 lo-
HO. Ea B 113B. 

~ 

5 E.. 

X~01-X21 6 L11n.•<iT 67Zn1n, .<l102 

,r-l i' "'o
I 

10' 

30 40 50 60 70 80 N20 30 40 50 110 70' 80 90 100 NI( K 

YpOBeHb AOCTOBepHOCTIIl BblAeneHlIlfl a1 -rtepexona OL~eHIIlBanCfI nplll
2 

nOMOll\1Il TeCTa <tJlIlwE1pa. B Ta6n. 2 nplllBeAeHbl 3Ha4eHIIlfl X AJUI 411lCna
 
cr ene-refi c aoõonu ~n 11I 3Ha4eHIIlfl <tJYHK411l1ll <tJlIlwepa (F) B 06naCTIIl nuxa
 
a 1 AJ1'fI nep aofi 11I BTOPO~ ceplIl~, a TaK>I<e YPOBHIIl AOCTOBepHOCTIIl PF 

BepbflTHOCTIIl Toro, 4TO Ha6n~AaeM~~ 3<tJ<tJeKT flBnfleTCfI cnY4a~HO~
 

<tJnYKTya4I11e~. 

Ta6m1IJ;a 2 

~2 X2
N2 HHTepBan 22 F=~/- PFX n nco)
 

/KaH./
 
cep11H BbIAeJ1eHHH Xco) 1l(o) n 

2,18 0,1847-58 4,6 6 11 ,7 7I 
52-63 10,3 6 16,3 7 1,36 0,36

11 

nOCKonbKY ycnoBlIlfl 1Il3MepeHlIlfl: nOTOK He~TpoHoB, <tJoHoB~e ycnoBlIlfl, 
K03<tJ<tJ1Il 411I e-rru YClIlneHlIlfl cnei<TpOMeTplll4eCKoro TpaKTa - B oõeux ceplll 
ax pa3nlll4Hbl, TO BepOflTHOCT b Pa1 cnY4a~HO~ <tJnYKTy a4 11l 1ll B ABYX ce
puax OAHOBpeMeHHO MOiKH~ nP'írRTb KaK npoa aaeneuue BepORTHOCTei'1 

oTAenbHblX ceplIl~ Pa 1= PF . PF < 0,(17. 

4 

B Ta6n.l AnR cpaBHeHlIlfl BMeCTe c pe3ynbTaTaMIIl HacTofl~e~ pa6o
T~ nplllBeAeH~ pe3ynbTaT~ pa6oT~,h/ 11I 6pe~T-BlIlrHepoBcKafl 3KCTpa

th
nOnfl411lR nap411lanbHOro ce4eHIIlfl B TennOBY~ T04KY, nonY4eHHaflua 1 
Ha OCHOBe pe30HaHCHWX napaMeTpOB 11I3 aTnaca/12/ 11I a-WlIlpIllH, 1Il3Me
peHHblX AnR ceMIIl J:)e30HaHCOB B pa60Te:l131. nOCKonbKY B paôore :113/ 

nonyveua 04eHKIIl ra roneko Anfl ABYX pe30HaHCOB, TO npaaenexuoe 
B r aõn , 1 3KcTpanoJIIlpOBrlHHOe 3Ha4eHIIle u~~ RBHO 3aHIIl>KeHO. 

/HawlIl axcnepaae-rransaae AaHHble nonr aepnana oeayns r aru pa6o
T~ 7/ B TOM CM~cne, 4TO 3KcneplllMeHTan~roe 3Ha4eHIIle no Kpa~He~ 
MeDe Ha nopRAOK HIIl>l<e, 4eM paC4eTHoe dao' OCHOBaHHOe Ha napaMeT
pax 1Il3BeCTH~X HeRTpOHH~X ~e30HaHCOB. 3TO 03Ha4aeT, 4TO TennOBOe 
napua ansuoe Ce4eHIIle u 

th (n , ao) He YAaeTCfI -onacar s OAHoypOBHeBblM 
<tJopMan1ll3MOM 5pe~Ta-BlIlrHepa, 11I Anfl onlllCaHlIlfl Ce4eHIIlfl HY>I<HO nplll 
HfI~b 60nee peanlllCTIIl4Hoe nplll6nlll>KeHlIle Teopllllll flAepH~X peaK411l~. no
nY4eHH~e pe3ynbTaT~ paCCMOTplllM KaK 3<tJ<tJeKT Me}\{YPOBHeBO~ IIlHTep<tJe
peH411l1ll B paMKax MHoroypOBHeBoro <tJopManlll3Ma Pa~xa-Mypa/14/. Bnep
aue 3TOT MeTOA õsm nplllMeHeH AJlfl' onlllCaHIIlR Ce4eHIIlfl peaK411l1ll 
14~d( n ) B pa60Te:/8/ 

th ' % 

MHOrOYPOBHEB~~ AHAnH3 TEnnOBOrO 
CELJEHVlfl 67 Zn(n , a) 

CYTb MeTOAa 3aKn~4aeTCR B TOM, 4TO Ce4eHIIle B KaHanax peaK411l1ll 
CBfl3aHO C 3neMeHTaMIIl MaTplll4bl CTonKHOBeHlIlfl - S COOTHOweHlIleM: 

JlT 

ucé 77ft ~ g(J) ~ JOcé Seis.éii I~ /1/
J77 18.1'8 

r ae 1.. - AnlllHa aonuu He~TpoHa; 1, l " - opõ-rr ansuue 11I s , s ' - cnlll-
HOBble MOMeHTbl sxonaor-o (c ) 11I auxonuor-o (c J KaHanOB COOTBeTCT-
BeHHo; J - nonH~~ MOMeHT COCTaBHoro RApa; 77 - ero 4eTHOCTb; 
g(J) - cTaTlIlcTIIl4ecKIIl~<tJaKTop. R -MaTpIll4 a, xapaKTepIll3Y~ll\afl nepe-

XOAbl 11I3 KaHana C B xaaan C: OAH03Ha4HO caaa aauaa c S -MaTpIll4e~, 

onperienaer ca KaK CYMMa BKn.aAOB OT paauux pe30HaHCOB'\. Pa~x 

11I Myp noxas arnr, 4TO AJlfl HepaAIIla411l0HHblX KaHanOB aneaeuru R-MaTplll 

4bl IIlMe~T 'BIIlA: 

Rcé (1::;) = r fAc Y,\é / (E,\ ~ E - iry / 2) , /2/ 

rAe Y'\c 'Y'\c~ - aMnnlllTYAbl nplllBeAeHHblX WlIlplllH B xauanax C 11I c; npo
2 

nOP411l0HaJ1bHble KOpH~ 11I3 COOTBeTCTBY~ll\IIlX WlIlplllH ~ = 2Pc Yc ' a Ec 
Benlll411lHa npOHIIl4aeMOCTIIl B xaxane c; E,\ - auep rua peaonaaca; r y 
nonHafl paAIIla411l0HHafl wlIlplllHa /cpeAHee 3Ha4eHlIle/. 

napaMeTp~ <tJopManlll3Ma /aMnnlllTYAa npIllBeAeHH~X WlIlp~H IIlnlll caMIIl 
WlIlplllHbl/ IIlM,elOT flCHbl~ <tJ1Il311l4eCKIIl~ CMblcn 11I flBHO csna auu c napaaer-: 
paMIIl flAepH~X MOAene~4 B COOTBeTCTBlIl1ll c BWpa>KeHlIleM /1/ BeJ111l411lHa 

5



ce4eHlIlR ripa AaHHol:1 3Heprllllll RBnR'eTCR c!>YHK4I1lel:1 Ha60pa a -WIIl plll H pe
30HaHCOB 11I Ha60pa 3HaKOB np01ll3BeAeHIIll:1 aMnnlllTYA npIllBeAeHH~X WIIl
PIllH, KOTOp~l:1 M~ B AanbHel:1weM 6YAeM Ha3~BaTb TlIlnOM IIlHTepC!>epeH411l~. 

B Ta6n.3 nplllBeAeH~ ao-WlIlpIllH~ 7 pe30HaHCOB 1Il30TOna 67Zn , 1Il3Me
. 6' /13/ 6 ~ 

peHH~e B pa OTe • 11I peIllT-BlIlrHepOBCKlIle 04eHKlIl IIlX BKnaAa 
B TennOBoe ce4eHlIle 14eTBepTaR KonoHKa/. KpOMe Toro, B TennOBoe 
ceue aue naer BKnaA ypo seus , ne>Kall.(lIll:1 'Ha 337 38 HIIl>Ke 3Heprlllltl CBR
311I Hel:1TpOHa. 

Eo· 3B 

223 
448 
750 

1546 
2068 
2469 
3789 

J71 

3 
3 
3 
3 
3 
3 
3 

TaÕJ1Ii;u;a 3 

['ao' MK3B o-th (n,a o), MKÕ
p6'3. 

2,6+ 1,O 
1,4+0,7 

224	 +45 
690	 +140 
195	 -'+100 
170 +100 

2490 +690 

8 
8 
4 

154 
5 

21 
170 

1'13 r aõn . 3 cnenyer , 4TO Anf;! onlllcaHIIlR axcnepaxeur ansuor-o 3Ha
4eHlIlR TennOBoro ce4eHlIlfl Heo6xOAlIlMO Y4l1lTblBaTb IIlHTepc!>epeH4I1lID'He 
MeHee Tpex ypOBHe~ C Eo = 1546, 3789 11I -337 3B, nplll4eM CBo6oA~ 

HWMIIl napaMeTpaMIIl 3AeCb flBnRIDTCR Helll3BeCTHaR ao-WlIlplllHa YPOBHR 
C Eo = -337 3B 11I run IIlHTepc!>epeH411l1ll. 

B HaCTORll.(el:1 pa60Te paCCMaTplllBanaCb IIlHTep$epeH411lR Tpex III 4e
T~pex YPoBHe~. AHanlll3 TennOBoro ce4eHlIlR npOBOAlIlnCR TeM me Me

/8/TOAOM, 4TO VI B p aôore . T. e. AnR KamAoro 11I3 TlIlnOB IIlHTepc!>epeH
411I11I paCC4l1lTWBanacb 3~BIIlCIIlMOCTb TennOBoro ce4eHIIlR~~eaK411l1ll 

67 Zn(n, ao) OT % -WlIlplllHbl ypOBHR C E o = - 337 3.8 (lao ). 
Ha plllc.4 nplllBeAeH~ 3aBlIlClIlMOCTlIl Ce4eHHR B CnY4ae TpeXYPOBHel:1 

Anfl TlIlnOB IIlHTepc!>epeH411l1ll, YKa3aHHWX OKOnO KpIllB~X, KOTOp~e onlllc~

BaIDT 3KCneplllMeHTanbHOe 3Ha4eHlIle Ce4eHIIlR. 
~a plllc.5 nplllBeAeHW aHanorlll4H~e 3aBIIlClIlMOCTIIl, nOnY4eHH~e AnR
 

4eTblpex..ypo aaeü , nYHKTlIlpOM nOKa3aHa BepXHRR 3KCneplllMeHTan bHaR
 
th 17/

r pauau a r ennoeo ro ce4eHlIlR CU o s: 10 MK6 . '~O>KHO BIIlAeT b, 4TO 
Y4eT MHoroYPoBHeBol:1 IIlHTepc!>epeH411l1ll ~03BonReT onlllcaTb 3KcneplllMeH
TanbHoe 3Ha4eHlIle TennOBoro ce4eHIIlR. 

04eHlIlM BepORTHOCTb rlllnOTe3~ O MHOroYPOBHeBo~ VlHTepc!>epe H411l 1ll• 
~3 npeAnOnO>KeHIIlR CTaTIIlCTIIl4eCKO~ Teopllllll, OTHoweHlIle X = 
=Q-)/~ > flBnReTCR cnY4al:1Hol:1 BenIll4I1lHol:1, onlllCblBaeMol:1 x2 - pa c npe 
AeJeHlIleoM C OAHOl:1 creneus» caofionu xf (x ) , nOCKonbKY B OCHOBHoe 
COCTORHlIle OTKP~T TonbKO OAIIlH KaHan a-pacnaAa. 3Aecb <~o> = 
380~ 190 MK3B - "tpeAHRR ao -IUIIlPIll Ha AnR 10 pe30HaHCOB 

67 Zn co cnu

6 

6~ 

l~
++ 

-I
10 

+-+ 

-3 
10 

.'1. 
lÕ

5 

t
~	 l(f 

1Õ
g 

r , " 

lÕ
g 

10-31 

10 

1Õ
71 

10-1~ I 

10-51 - - - -  - - - - - - - - + 1

.Ih 
U ... 

PHc.4. 3aBHCHMOCTb TerrnOBoro ce
-qeHHH pe aKIJ,HH 67 Zn(n '% ) 64Ni OT 
lao-mHPHHhI CBH3aHHoro COCTOHHHH 
c Eo =: -337 3B gnH 'rp ex YPoBHel1 
c E o ;: -337, ]546, 3789 3B, H Tn
no a HHTepq,epeHIJ,HH, YKa3aHHbIX ua 
pHCYHKe, aà~ B õaPHax,lao B 3B. 

r". 

I 

1 1 .I 

1Õ
g 

1Õ
7 

1Õ
5 

1Õ
3 

HOM 3 B IIlHTepBane 3Heprllllll 223 ~ En 

PHc.5. 3aBHcHMoCTb TerrnOBoro ~ 
ce veuaa peaKIJ,HH 67Zn (n,aa) B4 Ni 
OT lao-mHPHHW CBH3aHHoro COCTO
HHHH C Eo = -337 3B gnH qeTWpeX 
YPoBHeH c Eo = -337, 1546, 2469, 
3789 3B H THrrOB HHTep~epeHIJ,HH, 

th
YKa3aHHbIX na pHCYHKe, O"a o B õap
uax , la B 3B. 

o 

HOBe AaHHblX p aõoru /13/. To rua BepÓRTHOCT b (Pi) Toro, 4TO AnR 

AaHHoro r ana IIlHTepc!>epeH411l1ll WlIlplllHa l~-) nonaaae.r B IIlHTepBan 3Ha
4eHIIll:1 (~la~) i, ona cu aaouuix 3KcneRIIl~e~TanbHoe 3Ha4eHlIle r enno aor-o 
ce4eHIIlR, HaXOAIIlM IIlHTerplllpoBaHlIleM Xl (x) pacnpeAeneHIIlR B IIlHTepBa
ne	 ~r.~) 

ao 
x

2 
J X 2(x)dx,Pi 1 
xl 

rAe 
x =	 r C- ) / <r > 

ao ao

'li 
B Ta6n.4 nplllBeAeH~JJ 

~~~j 
1Õi 

S 3789 3B, nonY4eHHaR Ha oc

_ [ (_) _ 1 (_) 
~- la min(+)2 (~f;.z )]/ < ç >. 
(2) o. o 

TlIln~ lIlHTepc!>epeH411l1ll, COOTBeTCTBYIOll.(lIle 11IM 

I.	 3Ha4eHlIlfl l~~in B MIIlHlIlMyMe TennOBOrO Ce4eHIIlR, III Benlll4l1lHa ~lá~) 
ItlHTepBan 3Ha4eHlIll7l' .W~PIllHbl la~). orracuaaouuix 3KCneplllMeHTanbHOe 
r enno soe ce4eH~e, a r aiose BepORTHOCTIIl Pi ' paccvar auuue C no
MOll.(blO Bwpa>t<eHlIlR 13/. 
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r· 
I 
I 
l 

Ta6JIHIJ;a 4 

YpOBHH Tmr HHTep-
Eo ' 3B <pepeHIJ;HH 

- 337 [+ + +J 
1546 
3789 [+ - +J 

[++++ J 

- 337 [++-+ J 
1546 -2469 
3789 [+-++ J
 

-

[+++- J 

(-) 
raomin, 

MK3B 

(-) 
ôra o' 

MK3B pi 

386 11 0,7 

7' 1,4 i , 1 

538 13 0,6 

260 9 0,8 

38 3,5 1 , 1 

0,8 0,5 1, 1 

, 

:J 
f 

He06xOA~MO OTMeT~Tb ~HTepeCHY~ oc06eHHocTb nOnY4eHH~f pe3ynb
TaTOB. XOTfI Anfl paauux T~nOB ~HTep<t>epeHIl~~ Ben~4~Ha raomin OTn~

4aeTCfI B OTAenbHWX cnY4aflX n04T~ Ha 3 nopflAKa, BepOflTHOCTb pea
n~3all~~ axcnepaaeurans aor-o ce4eH~fI Anfl pas aux T~nOB ~HTep<t>epeH

ll~~ OKa3anaCb OAHoro nopflAKa - OKono npOlleHTa. YCTO~4~BOCTb 

3TO~ Ben~4~Hbl 06bflCHfleTCfI B~AOM <t>YHKIl~~ pacnpeneneaaa xi (x ) , 
B03paCTa~~e~ np~ Manwx x, a TaK~e OTHOC~TenbHWM YBen~4eH~eM Be
n~4~Hbl ~HTepBana ôra~) npa ManblX x , 

Bonee nOAP06Hbl~ auanaa AaHHblX npeAbIAYl!.le~ paõo ru /8~ r ae P i Bbl
4~cnflnOCb KaK'pa3HOCTb ~HTerpanOB OW~60K, nOKa3an, 4TO np~ Ma
nax ,x TaKO~ MeTOA BbI4~cneH~fI OKa3blBaeTCfI rpy6blM. YT04HeHHoe 3Ha
4eH~e P, Anfl ~HTep<t>epeHIl~~ runa [+ - +] B cnyvae 145Nd COCTaBnfl
eT 2%. 

TaK~M 06pa30M, Anfl flAep 67Z n ~ 14~d BepOflTHOCT~ pean~3all~~ 
pa3HWX T~nOB AecTPYKT~BHO~ ~HTép<t>epeHIl~~ OKa3WBaDTCfI 6n~3K~, 

~ Ha OCHOBe OAHoro TonbKO TennOBoro ce4eH~fI ~ peaOHaHCHWX napa
MeTpOB HeT B03MO>KHOCT~ onpenerurr e, pean~30BaHHbl~ B AaHHOM cnyvae 
T~n ~HTep<t>epeHIl~~. 

3AKnI04EH~E 
-I 

3Kcnep~MeHTanbHoe 3Ha4eH~e a~~ , nonY4eHHoe B HacTofl~e~ pa60 ~}ITe,	 cornacyeTcfI c AaHHWM~ rpeH06nbCKO~ rpynnw ~ 06HapY>K~BaeT i;
3Ha4~TenbHoe, 60nee 4eM B 30 pa3, nOAaBneH~e a-pacnaAa B OCHOB I. 

.tHoe'COCTOflH~e (ao) np~ 3aXBaTe TennOBWX He~TpoHoB flApOM 67 Zn . 
AHan~3 TennoBoro ce4eH~fI 3TO~ peaKIl~~ B paMKax MHorOYPOBHeB~ ! 

Iro <t>opMan~aMa Pa~xa-Mypa nOKa3blBaeT B03MO>KHOCTb TaKoro nOAaBne

8 I 

H~fI	 ce4eH~fI np~ ~HTep<t>epeHIl~~ Tpex ~ 4eTwpex YPOBHe~. nonY4eH
Hwe B paMKax CTaT~tT~4eCKO~ Teop~~ BepOflTHOCT~ pean~3all~~6~a3

HWX T~nOB ~HTep<t>epeHIl~~ OKa3an~c~ 6n~3K~, a B llenOM Anfl Zn 
BepOflTHOCTb c~nbHO~ AeCTpYKT~BHO~ ~HTep<t>epeHIl~~ OKa3WBae~Cff 

cpaBH~TenbHO He60nbWO~, HO He HaCTonbKO, 4T06w OTBeprHYTb 06bflC
HeH~e Ha6n~AaeMoro flBneH~fI KaK MHorOYPOBHeBO~ ~HTep<t>epeHIl~~. 

KOHe4HO, Anfl OKOH4aTenbHoro peweH~fI Bonpoca 06 ~HTep<t>epeHIl~

OHHO~ np~pOAe nOAaBneH~fI TennOBoro ce4eH~fI B peaKIl~~ 

67Zn ( n , a ) 64Ni He06xoA~MO 3Kcnep~MeHTanbHoe ~3Y4eH~e Me>Kpe30o 
HaHCHoro nOBeAeH~fI ce4eH~fI B peaKIl~~ (n, ao)' OAHaKo TaK~e ce4e
H~fI 04eHb Manbl, ~ TPYAHO HaAeflTbcfI Ha ~x ~3MepeH~e Ha cy~ecTBYD
~~X YCTaHOBKax. 

B 3aKn~4eH~e aaroou õnaronapa r B. n. BepTe6Horo 3a ~HTepec 

K pa60Te ~ nnoAoTBopHwe 06cY>KAeH~fI, T.C.3BapoBY 3a ~3rOTOBneH~e 

M~weH~ 67 Zn, a TaK>Ke r.B.3aMblcnOBa ~ B.A.,lJ.onroBa 3a nOMo~b B 
~3MepeH~flx. 
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BT~PHH B.A. H AP· P3-86-158 
H3MepeHHe Tennosoro ce4eHHR peaKI.\HH 67 Zn(n,a ) 64 1H 
H ero HHTepnpeTai.IHR B paMKax MHoroypos.Hesoro CI>OpMaJ1H3Ma Pa.:\xa-Mypa 

npoBeAeH~ H3MepeHHR Ce4eHHR peaKI.\HH 67 zn(n,a ) 64 Ni Ha TenJlOB~X He.:\
TpOHaX, nony4eHO Ce4eHHe AJ1R a1 -nepeXOAa B nepBOe B036Y*AeHHOe COCTORHHe 

lli 
HHKenR-64, 0 a1 = 130+40 MK6, noATBeP*AeHO 06HapY*eHHOe paHee nOAaBileHHe 

lli 
ao -nepeXOAa Ha OCHOBHOe COCTORHHe, Ha ypOBHe oa0 < 32 MK6 tfno cpaBHeHH~ 
C paCC4HTaHH~M Ce4eHHeM no H3BeCTH~M napaMeTpaM pe30HaHCOB OUQ = 370 MK6/. 

3TOT pe3YilbTaT HHTepnpeTHpyeTCR KaK 3~eKT Mempe30HaHCHOH HHTep¢epeH1.1HH. 
noKa3aHO, 4TO B paMKaX MHOroypOBHeBOrO CI>OpMaJ1H3Ma Pa.:\xa-Mypa AJlR Tpex H 4e 
T~pex ypOBHeH MOmHO OnHcaTb 3KCnepHMeHTaJ1bH~e AaHH~e npH onpeAeileHH~X 3Ha-
4eHHRX fa0 -WHPHH~ CBR3aHHOro COCTORHHR C Eo = - 337 3B, XoTR BepORTHOCTb 
peaJ1H3al\HH HHTep¢epeHI.\HOHHOrO nOAaBJleHHR Ce4eHHR HeBeJlHKa /no HaWHM paC4e
TaM- nOPRAKa npOI.\eHTa/, AaHHOe 06oRCHeHHe He MOmeT 6~Tb OTBeprHyTO, Ailb
TepHaTHBHOH HHTepnpeTal\HH nOAaBJlertHR TennOBOrO Ce4eHHR aBTOp~ He BHART, 

Pa6oTa B~nonHeHa B na6opaTOPHH HeHTPOHHOH ¢H3HKH OHHH. 

Coo6WeHHe 06l.e,llHIIeHHoro IDICTIIT)'Ta ll.llepHhiX accneAoBaHHii . .lly6Ha 1986 

nepeBOA O.C.BHHorpaAOBOH 

Vturin V.A. et al. P3-86-1S8 
i~easurement of 67 zn(n,a ) 64 Ni Reaction Thermal Cross Section 
and its Interpretation in the Frame of the Reich-11oor Multilevel 
Formalism 

The cross section were measured of the 
67

Zn(n,a ) 
64

Ni reaction on 

thermal neutrons. a!h
1 

=. 1,30+40 l'b cross section of the a 1 -transition 

into the first excited state of 64 Ni has been obtained.The earlier observed 
suppressionwas confirmed of ao -transition to the initial state on the le-

th 
vel oa

0 
< 32flb (in comparison 1~ith the calculated using the known pa-

rameters of resonances ath = 3701'b ). This result 1~as interpreted as an ao 
interesonance interference. It is shown that, at a definite fa0 -width of 
the compound state with Eo =- 337 eV, the experimental data for 3-4 reso
nances could be described in the frame of the r.1ultirevel Reich-Moor forma
l ism. Even though the probability of interference suppression is small ,the 
above interpretation cannot be left aside. The autho.rs do not see any al
ternative. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. . · f N R h Db 1986 Communication of the Jomt lnstJtute or uclear esearc . u na 
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