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BBEJ(EHHE 

,.~t IlepBHe pactieTll IIOJIHHX parom.m!OHHWC llmpliiH I a- IIpOBO,JUUIHCL 
6oJiee 20 JieT .if'38JI. II/, a aa.TeM Heo~o:rq>aTHO yro'lHHJIHcL pasllHMR aB
'l'OpaMH / 2•3 • • 06meft qeP'l'o:lt BCOX pac"lOTOB SIBJIIIOTC.Il Y"lOT TOJIJ>KO ~T
rrepeXO.I(OB,JlaCC'lliTaHHillC JIHOO B pa.MKax MO.I(eJilil rnraHTCKOI'O ,ll,HIIOJLbHOI'O pe-30H~ca/S/, JIHOO B pa.MKax O.I(HO'illCT111-IHOI'O IIp116JJ:IDKCHIDI .Ba:l1CKOITcpa/6~ liOCKOJILKY BCO MOTO.I(hl He .I(aBaJilil aOCOJil{JTHillC 3Hatremti1 

fir t.ot , TO IIpOBO,nHJiaCL HOpr.mp<>BEa lJa SKCITepl!MeHTaJILHlle BeJilil'llilllli 
firt.ot • TarulM o6pasoM y,JtaBaJIOCL Y.I\OBJIOTBOPRTeJILHo onHcaTl> me rroBe.I(e-
HHe B tm!pOKOM ~ana30He aTOMHHX BeCOB, 

rtot liOIIHTIO! pacc'!liTaTL a6COJIIlTHyl) BeJilil'lliiHy I 1J Ha OCHOBe np:HMe-
HOHRa 060JIO"lO~Oro (IIORyMHKpOCKOnlil"lOCKOI'O) IIO.I\XO.I(a K aHaJIR3y HH3KO
SHepreTH"lOCKOI tiacTH cpe.I(Hero ce"leHHH EI woTonorJiomeHRSI ~ cpe.I(He
TJLl!eJilDC Sl.I(Op .I(BDT 3~'<l9HM f; t~t KOTOpUe OKa3hl.BalOTC.fi B 3-o pa3 MeHHI!e 
aKcnepRMeHTSJibBHX 17 • 0.I(Ho:lt Hs BOSMOXHHX npH"lKH rrony-qaeMoro pacxox
.I(eHRH C SKCIIOpRMeHTOM SIDJ!n8TCSI TO OOCTOSITOJil)CTBO, 'lTO HaKOnJIOH!lliO K 
HaCTOSilllOMy BpeMOHH SKCIIOpli!MeHT8.JThHll~ ,na.mru:e 0 ~ -pacna.I(e KOMIIayH,ll
-coCTOJIIDrli H CilJopMPipOBaBIIIHOCSI Ha .HX OCHOBe TeOpeTH'<leCIO!O npe.I(CTaBJie-
HM OTHOCS!TCSI B OCHOBHOM K napiUmJll)HHM XOCTKRM o -nepeXO,Il;aM £~ = 
= 5 - 7 MaB R3 KOMIIayH.I(-cOCTOHHKft B HRXHHO COCTOSIHHH Sl.I(Op, CTpyKTypa 
KOTOpliX CHJI])HO OTJI11"laeTC.fi OT CTpyKTypll KOMIIayH.I(-cOCTOJIIDiit, IIOSTOMy 
3KcnepBMOHTaJ!l)Hil0 .I(aHH!le OTpaltB.IJT B OCHOBHOM CBO:ftCTBa IIpOCTilX, .Ma.l!O
ltlla3H'IaCTll"mmlX KOMIIOHOHT BOJIHOBO! <fJy~ KOMII8yH,ll-cOCTOSJlDI!, COCTaB
JI.fiiDmKX !0-0-!0-G traCT}) OT ee IIOJIHO~ B~~tf11Hli/b/, B TO ~e BpeM.FI 
nepBH'<lHlle If -nepexo.l(ll c aHeprBeit 0,3 < Elf< 4 MaB, B ocHOBHOM onpe-
.D:OJISilllllte IIOJ!Hyl) pa,;!t148IUIOHHyl) lllllpHHy, MOryT 6HTl> o6yCJIOBJIOHll .I(pyrm.m, 
6oJiee CJIOJn!HMH KOMIIOHOHT8MH BOJIHOBOI <fJyHIQ.Um, np.PI 9TOM TaUe He 
HCRJIJlliaeTC.fi 11 npOHBJieHHe ,lij)yl'HX MeXAHJI3MOB If -p&CIUi,Ita, 

K cOllMemm, 11cCJie.I(oB8.HHe nepBR'lHHX o -rrepexo.I(OB MeTO.I\aMH 
~ -CIIOK'l'pOCKOnliiH B STOM ,ll;H8n830He aaeprllit 3BTPY.D:Hff8TCSI TeM, "'TO He 

y,ll;aeTCSI OT.I(eJnlTL liX OT BTOpH'IHW:: If -IICpOXO.I(OB KaCJ<a,IJ;a, 
Hamel rpynnoa na npoTSUtemm rrocJie.I(HHX IO JieT npoBO,D;WmCl> HcCJie

.I\OBaHHH nepBW!HilX MIII'KBX o -nepexo,goB ( c .. c '~epexo.I(OB) np11 IIOMOlllH 

.JO!YXCTyiieH'<larol peamnm ( n, ~ o( ) 19 • 10 • II • I 2/ na pesoHaHc~ H~T
poHAX. 3TH ltWIHlle, a Taae aH8JIH3 .namrnx peamum ( n, 3' ~ ) /I3,I H 
,ll;aliHilX pearonm ( n, ~ !X ) Ha TOIIJIOBilX HOI'l'pOHaX 113 pa6oT /I5 • I6/ 
IT03BO~ HaM IIOJIY'lliTb CBO.I(8HH.fi 0 pa.I~Ha~OHHUX CHJIOBUX WJHRUR.fiX ITep-
Bli'IH!lX 6 -nepexo.I(OB .5 ~c c aseprHel 0, 2 < £ ?f < I, 6 MaB. Bwm no-c:tcc 
Jiy"lOHll 3H&'<l6HHH Wb W1ll: HeCKOJil)m Sl.I(ep B 06JI8.C'l'H pe,Il;KHX 30MeJil) H 
.I(eJISllllHXC.fi Sl.I(ep. Arut KOM!UlYif.lt""''I,IU)8 I Nd 6HJio H3MepeHo cooTHomeHHe 
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HHTeHO.IlliHOC'l'el nep.BH'l:HBX ~ -rrepexnoB rey.lii.TmtOJI:DIIOOTl! EI li MI' 
KoTOpoe oxasaJioc:& 6Jmsxo K e~e 121. Anrum:s <Ix>IUi cneitTPa 

o< -tiacT:m.( liS peruanm 143Nd. ( n, ~ oe >140ce noitasaJI, <ITO ,s~c , onpe-

.n;eMeMM BI:lpruleHHeM 
5 

cc = ( (i 'i'> ' 
~ 9J,- Ej (I) 

He sanBcnT oT E ~ ,ll;liii ~ -nepexoi:ton MYJlbTIDIOJI:bHOCTli Itrut MI, 'NUt l'l 
EI /I2/. 

B CM3l! c· TeM, <ITO C ... C '- nepeXO.n;H JllCCJIB,ll;OBB.BilleroOSI Jiru.m .n;l!kJa-
30Ha :meprHi BHOCIIT 38MeTHJ:rlt BKJia,ll; B IIOJIHyiO pa.ztnaJU{OlillYD lllliPID!Y, 
onpe.n;l!mel:I:Hlrlt HHTepec rrpe.n;cTaBJmeT onemta fi tot na ocuone rro.nytieHHHX 
RaMH .n:ammx. 

CJie.n;yeT OTM8T:RT:b, 'ITO 8.Ha.Jm:3 IIOJilillX pa,T.UiaJU{OlillUX lllliPliii B CHJiy 
TOrO, 'ITO OHH onpe.n;eJiffiOTCil TOJI:DI<O IIepB:IRiillMH ~ -nepeXOMMlt, MOllteT 
OJIYUTJ:. 8KCIIepHM8HTaJI:DHhlM, nycT:& .n;rutte cpaBHliT8JlbiiO rpydllM, MeTO,Il;OM 
npoBepiW npe.n;cTaBJiemrlt o nepllli'IHHX r-'rrepexo.n;ax c anepr11eii 6oJiee 
IIOJIYTOpa MaB. 

METO.U PAC'IETA M 0IiCY110JEilliE PE3YJibTATOB 

IIoJIH!ie Pa.n:HartROHHHe lllliPBim pacc'iliTHBaJmc:& npli IIOMOII!B BHJ)alEeHBli u 
fitot:::L.. )2J;S;c£:f((U-Eli)J)d£tr. (2) 

:r 0 
Blij:lal!eHHe (2) II03BOJllieT pacc'iliTaT:E. TOJI:&KO 'IaCT:E. IIOJlHOft pa.ztnaJU{OHHOI 
l!lRpHHI:l, rrocKOJI:&ey g)yHKUIDI f ( £ ~ J' ) onpe.n;eJreHa IIpli auepl'HI!: ros6yx
.ztemm £" cBWl!e aHeprmt cnapKBa.HM S • 

XoT.a: BeJIH'iliHa U ,II;1IFI 'IeTHO-'ieTimX .a:.n;ep cocmBJmeT 3,5 - 4 MaB, 
If -rrepexo.n;H c auepr.Hel E If < Zl o!lpe.n;eJMDT 6o..'Iee 00% IIOJIHo:lt pa.I{Han:R-

OHHO:li mHpKHU. PactieT~ CIIeKTp IIBPBB'IHHX 1-.ny'Ie:lt BMeeT KOJIOKOJIOO<I-
pas~ B~ C MaKCHMyMOM B pa:ltoue 2 - 3 MaB li II?JIYmHPHHO:lt 2,2 MaB. 
Tax xaK Ha pesym.TaT pac<IeTa cy~ecTBeHHo BnHHeT rrpaBBJI:&HOCT:& OIIHca
HBli gzymanm IIJIOTHocTPI ypoBuel, :HcnoJI:b soBaJIBc:E. TPB Bap:HaHTa p ( E ~ r) . 
A. ITo MO.D:enH ~epMH-rasa c yqeTOM rpyiTIIHpoBRB B o6oJio~ ns pa6oTu13{ 

(E " :r)- 2 T+1 f ( *)Yo_ ( J'+-t/z.)ZJ p , -.. <!'lff:a1tv(J3 (fi'JS"rv exp 2 a£ .z cr-z , (3) 

E.B. ITo Mo.n;eJIH ~epMH-rasa c o6paTHHM CMemeHHeM ns pa6oTu/I7/: 
I _ 2J'+1 l (", ( 11_ )1112_ J'(l+-t)} ., 

p(E: ,J)_ 2lf'f2:o. 11tf()3(e-:l+t)S;v €?XPl2La £ 4 1 o-z "(4} 

BapnaHTH 13 H B oTJ.ilf'!aiOTCR: aHal.J:eHllilM!ii f5: 
E • . () = r:Jrz,~,or, · 
B. 0::: 1;l Otzigt'ci· 
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3Ha>iemm Bcex nepeMeHHHX B 'BllpallteHBliX (3) >I (4) BMTH :Hs yKasamrnx 
pa6oT. 

CJre.n;yeT OTM9THTI>, 'llTO IIOCKOJI:&Icy IIJIOTHOCT:E. ypoBHe~ ItO MO.JJ;8JI1ll 
~epMH-rasa He 3aBHCHT OT 'IeTHOCTH, TO pesym.TaT, IIOJiy'IaeMiiit ItpJt IIO
MOII!B B!ipaZeHJI:li ( 2) 1 ( 3) 1 ( 4) , samiCliT TOJI:DKO OT CYMMhl BeJJ:HtiPIH ClLJIO
BWC g)ymtnl!lit MYJI:DTBIIOJI:&HOCTH EI lt MI, HO He oT liX OTHomeHRi'l (ecJm 
CMOBHe WYHKIOm sr .n;pyrliX .a:.n;ep,TaK lte KaK H 

143Nd' He 3aBH
CilT oT E'lf ) • B TO xe BpeMff sna'lemm cPIJIOBI:lX g)yuromft, rro.nyqaeMl:lX ua 
OCHOBe DuqmH r;.OI. B CJiy'Iae, Kor.n;a HSl!l3BeCTHa MYJI:&TBIIOJlbHOCTl> II8P-
BH'nmX ({ -rrepeXO)(OB, MOry'l' MeHHTI:oM 6oJiee '!eM B.n;BOe B 3a:BHCEMOCTR 
OT npe.n;nOJIOJtemm o MYJI:DTHIIOJI:&HOCTH c .. c '- rrepexo.n:on. 

,llJm .a:.nep I 23Te l:t 
147Sm rrpltBO.wiTCR: .lUla sHatieii'Jil'.SI cWiomrx g)yHR-

IW! Src li COOTBeTcT:aymun EM oneHOK !; tot: ,ll;liii Kpafhmx CJiylJae:B 
':IHCTI:lX EI-B MI-rrepe:x:o~o:a; JJ.,'ID: 149$m BeJJ:HtiPina .5? CJia6o sa-

BHC11T OT IIpe,wiOJIOJreHH.a: 0 MyJI:DTmtOJI:&HOCTli 1 H IT0:3TOMY IIpllBO.n;HTCJI ee 
cpe.n;Hee 3Ha'Ie:~me • .lVm 143 Nd. .n;aeTCR: cyMMa cHJioBHX g)yHitJ.niii EI-
H MI-nepexo.n;oB. 

. . r~ . B norpems:ocu cpe.D:Imx pactieT:m.rJC .suat~eHH:lt 1 ~ ' KpoMe neorrpe.zte-
JreHHocTH pactieTa ~ .. ( E *, J ) ytiTeHI:l TaKJte rrorpemuocTH orrpe.n;eJieHIDI 
CHJIOBHX t!JyHRL\Illi S 1' · 

B HHXUeit qacTH Ta6JtmnN npKBe.n;eHH axcnepEMeHTaJI:&HUe snat~eHHFI 
no.TJ:Jru:X: ~ommx IIm:plm 3TliX lite .a:.n;ep, cyMMH rrap~HI:lX ll!Hpmt 
JreCTimX ~ -rrepexo;n:oB c aHeprneit E;in< Elf< Bn, a Ta.It'8te pasuocu 
3TmC BeJmlJHH, paBHHe .JJ;OJie I!OJIHO:It pa.!tl!aD,HOHHOI llmpHHH, o6yCJIOBJielmoit 
~ -trnaHTEiM!I c aneprxe! E If < E ;in , Picxo.n;.a: Rs KOTOpl:lX ~mto one

HHTI. neJIJ!1IHmt Sr , ycpe.n;uemme B liHTepBaJle E~ = !,6 - 4 MaB. 
Be.m.rorw S If , no.nytieHime npR rroMOilll:'l BlipallteHIDJ 

S _ {i(Bn)-L{ics_+-ar·6:a~·E/S~cp(('ti.-Eif>,J)cJE~· (5) 
l- t.l 3 

~ f,6) :bi £~ rccu-£o-), J')ci £~ 
np:rme,l{eHJt B HDH:el CTpOite Ta6Jnnui. CJre.n;yeT OTMeTHT:&, 'ITO Bll'lltCJme-
MM TaiO!M o6pasoM :seJ!litmna So .a:~eTCR: cyMMo!t cHJiollliX cpymanrll 
EI-z MI-rrepexo){on. B norpemuocn npm;o.n;mrux snatieHH:lt cWIOBI:lX !JiYHICIOOl 
Iltt.llmeHH norpel!I!!ocT:E. altcnepm.reHTEI.lii>Hl:lX SltatieHPI! r; (Bn) , norpem
HOC'l'L s;c H HCOrrpG.D:SJI6BROCT:E.. BHOCmlali Bll',l(OM WYHKIUW p ( E ~ J ) • 

,Ralt MOXHO Bll,,'ttCTI>, onemu( fitot Ha OCHOBS pa.JJ:P!Bil'HOHimX CMOBHX 
iflyHJCIUii! c -:-c!....nepexo.non, ne SaBHCSiliiiDC oT auepl'lili £0 , sammeuu 
no cprumemw c SKCnepli!MeHTaJU,ioo.m snatreHHmm ,II;1IJI Bcex BcCJie,ItOBB.HHWC 
SJ.n;ep. 3To y:ruisHBaeT na ro, <ITO Ha6J!JutaeMoe pacxo~e.HHe HeCJiy"m.lllio 
li c.ire.JtYeT OlDI,ltan no.a:DJie:mm BaBHcHMOCTH S ~ OT auepnm rrp:H £ lf ) I, 6 
MaB. 3!0 Dpe.D:IIO~OJteHHe 9CTSCTB6HHO BHTCKaeT TaKJt~ li liS COIIOC~CHBa 

3 ., 



Ta6Jnma I 

fuwo- DapmmT I23Te I43 I47,Sm I49$m 
MHilleHb p(£~ J) Nd I 

E1 M1 E1 MI 

s~c •I99 [MaB-3] 24±IO 12±5 I5t5 ro±5 Is:!:9 21±n 
I 
I 

A 95 47 47 II 2I 35 
! 

f'; tot B 66 32 21 IO I7· 30 
B 80 40 25 II I9 32 

r;tot Cpe.Iniee oo±36 40±13 3o±20 1r±6 I9±IO 32±9 

E;"·., [MaBj 5,4 4,35 5,05 

~(B.,) /I9,I8/ I04±3 8s±I5 35±9 + . 
60,5-0,6 

L r;cs 7,36 /20/ 22 /2!/ !,47 /22/ 

!; (Btt}- L r;cs 97±3 64±I5 35±9 59±0,6 

Sr .ro9 [MaB-3] 34±!0 45±22 5z±2r 52±!2 

c .n;YMII no JKecTIO!M o -nepexo.n;aM, HaiipHMep :za peamum: 143M(( n, ~ ) 
123 • r.n;e cnefiee :matJeHHe Sr B 2 - IO pas 6oJibme. 'IBM ,g~c ,Wlfi 

STOro ~a /IZ,B CBOID O'lep~, ITQny'I8HHHe SKCTparr~eH rrpH ITOMOmR 
~opeHU8BCKOH KpHBOH C~OBHe illY~, OIIp~~eCff Ha OCHOBe CetJeHHH 
cpoTOiior~omeHIDI B o6JraCTH b-20. MaB 24/, OKa3J:maiOTCff ITpHMepHO B,IJ;BOe 
60Jihllle axcrrepHMeHTaJI!>HHX 3HatJeHHH CMOBHX WYHKI$R lK8CTKHX r-rrepexo.n;oB. 

IioJiee HarJm,IJ;HO o B03paCTaHHH CBJIOBOI ~HltUHll B o6JracTHE~)I, 6 MaB 
CBH.n;8T8JibCTBYKYl' OU8HKH CWIOBHX ~HBinfit, ycpe.Iniemme B HHTepBBJie 

I, 6 < E r < 4 MaB, no.nytieHHHe IIplll noMOIJlH Bllpaeli:H!l ( 5) • IIorpemHocTH 
TaKHX 0U8HOR B OCHOBHOM o6ycnOBX8HH Heonpe.n;eneHHOCTLD ~HKUHH UHOT
HOCTH ypoBHe:J!, H MODO HB,ll;BSTLCSJ, 'ITO pa3BH'l'He 60Jiee TO'IHHX MeTO,II;OB 
pac'leTa MOT,OC'l'H ypoBHel, HaiipHMep Ha OCHOBe IIO.nyMlllltpOCKOIIH'IeCKOI 
TeOpHB S):Ula 

25/, II03BOJIHT YM~HbmHTI> IIOrpeiiiHOCTH OD;6HOK. Ho, paSYJre
STCSJ, HaH60Jibmzl RHTepec MOrJia 6Lt IIp6,II;CTa.BJJJtTL paspa6oTRa MeTO,ltlilOI 
RSMepeli:H!l cnexTpa nepBHtiHLIX ~ -nepexo.n;oB B BTOI o6JracTH BJieprd. 

B SaKJm'leHHe aBTOp C'IHTaeT CBOlllof IIpKft'l.'ImM .n;onroM BHpaSBTI> 6Jra
ro~pHOCTL D.IT.IIonoBy sa RHTepec K pa6oTe H nHO,IJ;OTBOpHHe o6cyz.n;eHmt. 
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HET Jll1 nPOBEJJOB B BAWEH Bl1BJI!10TEKE? 

8h1 MOll<eTe no!lytJIITh no no'ITe nepe411CJ1eHHble HWll<e KJII1n1, 

CCJ111 OHII He 6WJ111 3HKH3HHW paHee. 

IV Me>I<,QyHapOAHbll1 ceMHHap no npo6neMaM $H3HKH Bb!COKHX 

3HeprH~. J1y6Ha, 1975. 

Tpy,Qbl Meit<,QyHaPOAHOI1 KOH$eoeHU,VH1 no H35paHHbiM aonpocaM 

CTPYKTYPbO RApa.,, t\y6Ha, 1976. 

Tpy,Qbl II Ca-o .. mo3HyMa no KOJlJleKTHBHbiM MeTo,QaM ycKopeHHfl. 
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BTKlPHH B.A. 
Pa~Ha~HOHH~e CHnos~e ~YHK~HH nepBH4H~x MArKHX y -nepexo,Qoa 
"" nonH~e pa,QHa~HOHH~e WHPHH~ 

P3-82-305 

Ha OCHOBC 3KCnepHMeHTaflbH~X 3Ha4eHHH CHflOB~X ~YHK4H~ y -nepeXO,QOB 
MC>K,Qy KOMnayH,Q-COCTOAHHAMH{ nO/ly4CHHbfX B HCC/lC,QOBaHHRX peaK4HH (n, y a) 

Ha ~Apax 123
Te, 

143
Nd , 

47
Sm " 

149
Sm, AenacTc~ 04eHKH nonHwx paAHa

UHOHH~x WHPHH 3THx A.Qep. CpaeHeHHe oueHoK nonHwx pa,QHa4HOHHWX WHPHH c HX 
3KCnepHMCHTa/lbHbfMH 3Ha4CHHAMH yKa3bfBaeT Ha poeT BC/1H4HH pa,QHa4HOHHbfX 

CHilOBwx <I>YHK4HH npH E y > 1,6 H3B no cpaeHeHHKl c HHTepsanoM 0,2-1,6 H3B. 
nony4CHbf 04CHKH pa,QHaUHOHHbfX CH/lOBbfX ~YHKUH~, YCPC,QHCHHbfX B HHTepsane 
1,6 ~ Ey<4 H3B. 

Pa6o~a ewnonHeHa B na6opaTOpHH HeHTPoHHOH <I>H3HKH o~~H. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa ~AePHbiX HCCileAOBaHHH. ny6Ha 1982 

Vtiurin V.A. 
Rad ia ti on St reng t h Functions o f Prima ry So ft 

and Total Radiation Width 

P3-82-305 
r Trans itions 

Estimates are dra-.n for the total radiative widths of 1t3Te, 143Nd, 147
Sm and 

149
Sm on the ba s is of experimenta l values of the strength 

functions of y -trans itions between the compound sta t es obtained in the 
study of (n. ya) reac tion on thcsl' nuc le i . A compar i-son of the est ima t es 
with the experimental va lues obtained for total radiative widths reveals 
a growth of radiative s trength functions atE y '• 1 .6 M.eV as compared _.ith 
their values in the interval from 0.2-1.6 HeV. The estima t es are also made 
for the radiative s tr eng th functions averaged over the e nergy interval from 
1.6 to 4 HeV. 

The investigation has been performed at the Laboratory of Neutron 
Physi cs , JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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