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/1/ 
C IlOMOIIU,IO M0TOJlBKB, onncaHHOll B OCHOBHOM B I IIpOBOJlBnDCb B3Mepemrn lK0CT-

y ~nyqelt B3 aaxaaTa peaouauCHbIX uel!TpOHOB Ha Ba135 OJlHOKpBCTan&HbIM ClllliITIUinSI-' 

llBOHHblM cneKTpOM0TpOM. HaMepeHBll npOBOJlBnBCb Ha peaKTOpe HEP .OH.SIB C apeM'emn,1M 

paapeweHHeM 0,4 ll 0, 12 M1tcex/M. llnll aanncn._ TpexMepuoro cneKTpa l!CDOl!haoaa/1'.CSI HOSbll! 

ycoaepwe1ICTBOBaHHbil! Tnn MuoroMepuoro auannaaTopa c MarunTHol! neuToA. B uawll)t aKcne

pBMeHTax MbI ncnon&aoaanu aannc& 128 aMnnuTyllBblX u 256 apeMeHHbIX xauanoa. TTpn: naMe-
2 

peH,BllX BCDonb30Sanuci, o6pa31lbl C nonepe'IBbJM C0'1011HeM 120 n: 240 CM B3 OKBCB 6apn::$J 

0CT0CTB01IHOA CM0CB B BHJ:t8 nopowxa. HaMB n::ccne.ttosanBCb Te peaonaucbl, y KOTOpbIX 
135 

B3B8CTl!a npu11annelKHOCTb K B30Tony Ba • TTpn: H3Mep8Hlll!X aaxaaTbIBanaCb oonaC'j'b 

cneKTpos Y -ny'!el! OT 4 Mas no auepruu csgau ueltTpo11a (9,23 Maa). 

Peayn&TaTbl H3MepeHHlt 

Ha pucy11Ke l noKaaaubl nonyqe1111b1e 11aMB speMel!Hble cneKTpbl npu paa11b1x a11eprn::roi: 

y -ny'!ell. CneKTp (B) COOTB0TCTsyeT BUTerpan&IIOMY cneKTPY y -nyqel! BblWe aueprn:u 

4 Mae I BTOpoA cneKTP ( B) COOTB8TCTBY8T BHTerpam,HOMY cn8KTPY_ Bbllll8 aueprHn: 7 ,5 Maa 

n cneKTp ( A) COOTBeTCTByeT aueprnn nepaxo.tta ua OClIOBHOe COCTOSIHHe 9,28 Maa c nmp}i!HOl! 

SMMHTYllBOro QKHa 500. KSB. nm1 npBMepa Ha pncynKe 2 npBBOJlSITCSI i~OHOPMBp0JlaBHY8 
135 

aM!lDBTYJ:tHbl8 cneKTpb! Jlllll Tpex pa3Hb1X ·peao11ancos Ba 

B Taonnne 1 npBBOJ:t!l'l'Cll JllUIHbIO ,ttDSI aueprnll 9,23 n 8,40 Maa J:lDSI 11 p030MlICOB. B Tex c,ry

'ISllX, rne H0n&3ll Ob!DO onpe,tteDHTb TO'IHOe 3US'l8HH.e, .ttaeTCSI aepxHHlt npe11en. A6conIOTHOO 3Ha'le

HHe r; .ttnsi peaouanca 24,5 aa n: oueprnn 9,23 Maa onpe,ttenSJJIOCb no cyMMapuoMy 'n!Cny nMnyn&coja 

s nuKe nonuoro nornomeHHsi .ttnll aneprnn 9,23 Maa; Il;pn &TOM MbI non&aosaJJBCb aua'!euusi-
nt · n1 

Mil r II rn n:a aTnaca !Oaa C ,ttononueHlleM ,ttSUHbIX, nony'IOHUbIX H3 pa60Tbl • TTpoHa+-

BOJl8HBe <f, r • :ll n , KOTOpoe uylKHO .ttnlI pac'!eToB, onpe.ttenSJJioc& axcnepnMeuTan&uo na aaxsa~. 

Ta uel!Tpouoa Ha 6ope, C nOMOIIU>IO TOl! lK0 caMoll reOMOTPBB. (3.tteCb <f,r 06oa11a'1aeT llOTOK 

HOliTPOHOB npn: auaprn:n IICCne,ttyeMOr.O pa30Ha11ca II /lQ' -cpe,ttHHI! TeneCHblA yron, B KOTOPOM 
-..-

y -ny'IB nonanaIOT Ha KPBCTann cneKT)lOMeTpa). TTapIUlan&HblO pa.ttnanBOHllblO WBPIIHbl ryi 

llDll ()CTan&HblX peaouaHCOB paCC'IHTbIBa/lHCb no cj,opMyne: r; ar* &t 1o <ll(ED) 
yo N-J'O, I+ ~~ ) 
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• rne ryo - uapuHanbHaH panHaunoHHaH wnpnHa nn11 pe3oHaHca 24,5 SB, Ny - qncno m,myni.-

COB B nHKe nonHoro nornoweHHg llllSI SHeprHH 9,23 MsB, - nll0Wai:lb p830H8HC8, onpene-

118HH8H no uapaMeTpaM 2,3 n cp( E) - noToK H8iiTp0H0B upn C0OTBeTCTByIOmel! pe30H8HCH0l! 

SHeprnn. l1BAeKC O 0TH0CHTCSI K p830HaHcy 24,5 SB H - K ocTa1lbHhlM pe3oaaacaM. 

B nony'l8HHhlX cneKTpax 6pocaeTCSI B rna3a 8H0M811bH0 6011bwag BellH'lHHa HHT8HCHBH0-

CTeil y -nepexoll0B Ha OCH0BHOl! H nepBhlil B036y)KneHHbll!. ypoBeBb B pe30H8HC8 24,5 SB. 

O6cy)l(Jl8HH8 pe3YllbT8T0B H 3aKIIIO'l8HH8 

135 
OCHOBHOl! ypoBeHb Ba HM88T CUHH 3/2 H no110)KHTe11bHYIO 'l8TH0CTh. OTCIOl\8 cne-

nye,, 'ITO s -HeilTp0H 38XB8TbIB8eTCH Ha YP0B8Bb 1+ HIIH 2+ Ba
136

• IloCKOllbKY 0CH0B-
136 + 

H0ll ypoBeBb H30T0na Ba HMeeT cmrn n 'leTH0CTb O I a nepBbil! B036y)KA8HHbll! 

+ /4/ 
ypoBeBb Bn6paunoHH6ro xapaKTepa nMeeT cnnH 2 npn sHeprnn 830 sB , y -nepexonhl 

136 
Ha OCH0BHOll H iiepBhlii B03flY)KAeHHblll ypoBeHb B Ba 6ynyT Tnna M I HIIH E 2 • no 

/5/ . 1 
H3BeCTHhlM A8HHhlM 0 Cp8/lHHX 3Ha'l8HHSIX napuna1lbHhIX wnpHH /lllSI M nepexonoB B 

STOit 0611aCTH Mep, M0)KHQ Q)KllA8Tb, 'ITO 'lllClla y -nepexonoB C SHeprHBMH 9,23 H 

8,40 MsB 6ynyT C0CTaBIISITb HeCK0llbK0 l\8CSIThIX 11011ea npoll8HTa Ha 0/lllH 38XBaT Hel!Tp0Ha, 

l1HT8HCHBHOCTb E2 nepexon0B 6y11eT eme H8MH0!'O. M8BbW8, Ha611ronaeMbie HHT8HCHBH0CTH 

nepexonoB nnsi Bcex H3y'leHHhIX pe30HaHC0B, 3a HCKIIIO'leHHeM pe3oHaHca 24,5 sB, He npo-

/ 4/ 
THBOp8'l8T STHM OlleHK8M ( Ta611nua 1 ) • Ilpn 3axBaTe TennoBblX Hel!TpOHOB aa611ronaroTCB 

HHTeHCHBHOCTH o6onx nepexo110B,PaBHhie llpHMepHo 0,1 %. TaKHM o6pa30M, pe30HaHC 24,l> SB 

npencTSBIIHeT co6ol! BBHyIO 8H0M811HIO. AHoMannro B HHTeHCHBH0CTH nepexonoB B pe30H8HCe 

24,5 SB TPYAHO CBeCTH K cpJIYKTyaunn, TaK K8K HHTeHCHBH0CTb nepexona Ha 0CH0BHOl! ypo

BeBb _npnMepHo B 40 pa3 upeBb!WaeT cpenHee 3H8'18HHe /lllSI 0CT81lbHhIX pe30H8!1C0B n Bepoirr--

HOCTb noS1BneHHH TaKoil cpnyKTyaunn H3 pacnpenenenng IlopTepa-ToMaca npn v •l HH'lT0JK-
•10 

ao Mana: B(x>140)<3.10 • OnnoBpeMeHHan cpnyaTyannn napunanhHhlX wup1rn ABYX nepexo.tiOB 

eme MeHee BeposiTHa. 

PaccMOTpHM npyrile B03M0)KHhie 061,,icHeHHsi, npn'leM upennono)KHM BHa'lane, 'ITO pe3o-

!18HC 24,5 SB l!B11>!8TCH S -B0IIHOBhlM pe30HaHC0M, 

a) l1cxong H3 npencTaBneHHl! Bai!CKompa
161 

aHoMam,nyro HHTeHCHBHOCTb MQ)K!IJO 

061,sicHHTb TeM, 'lT1) llpOHCX0I\HT 38XB8T nell.poHa HS 'lHCTO 01\H0'laCTH'lHbil! nnn, Hao6opoT, 

'lHCTO Bn6pannoHHhlll ypoBeHb·. Ilpn T8KBX 'lHCTbIX nepexo11ax M0)KHQ Q)KllA8Tb B03pacTaHHe 

3H8'18!1Hl! MaTpH'lHblX SlleMeHTOB Billl0Tb AO MaKCHM811bH0r0 3Ha'l8HHSI, K0T0poe npHBO/lHTCH 
/6/ 

B OnHaKo na611ro11eHne TaKHX 'lHCThIX ypoBnel! npn sneprnnx B036y)KAeHnsi oK·ono 

9 MsB M8110BepoSITH0, H B 0611aCTH Cp81\HHX n TSllK81lblX HA8P noKa He na611ro11a110Cb Hll 

01\Horo TaKoro cnyqag. KpoMe Toro, B cnyqae 'lHCTO KOlllleKTHBHOrO ypoBHSI MOlKH0 
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Q)Klll\aTb cnnH 2+' HO H B T8K0M cny'lae BB1I>1eTcg CBepxpa3peweHHhlM nepexonoM E 2 nape-
+· ,t-· •. . +: +· 

XO/\ 2 ... 2 npn HOpM81lbH0il Hllll ll8)1{8 nonaanennoii HHTeHCHBH0CTH nepexo11a 2 .. 0 . 

(pnc, 3), 

6) PaaeHCTBO HHTeHCHBHOCTell nepeXQ/lOB 9,23 n 8,40 MsB B pe3QHaHce 24,5 SB yKa3bl

BaeT, 'lTo_cnnH sToro pe3oHaHca cKopee Bcero paBea ennHHne. 3To 06ycnoB11eHo TeM, 'ITO 

nepeXO/lbl Tnna Ml HMeIOT 06bI'lHO (AIISI He 'lllCT0 K01IlleKTHBHbIX ypOBHei!) 60llbWYIO aepOSIT

!IOCTb, '18M nepeX0/lbl Tnna E 2 (pnc. 3). 

Ecnn nonycTHTb, 'ITO H3 npe11cTaBnenahlX B Ta6nnne 1 pe3oHancoa, T01lbKo pe3oHaHc 

24,5 SB HMeeT cnnH, paBBhlii 1+, TO MQ)KHQ upennOII0)KHTb, 'ITO 11ns1 I "'1 pacCTOSIHHe Me)Kny 

yp0BHSIMH » . 'leM /l11SI I ... 2. B TaKOM Cny'lae M0)KHO 0lKHll8Tb ·YB81lll'l8Hll.11 napnnam,nol! 

Df /6/ 
pannaunoHHoll wnpnHbl 3a C'leT q>aKT0pa ___ B q>opMynax nn,i pannaunoHHbIX wnpnH 

D 
nn.11 nepexonoB M 1 HMeeM: O 

3 i:ie r (r.11) .. E -'-::r"-• 
y y Do 

rne E y - SHeprng y - KB8HT8 , D f I Do - paCCTO>!HH8 M8lKJly ypoBHSIMH C C00TBeTCTByIO

lllllM cnnH0M npn sHeprnn 38XB8T8 n paCCTOSIBHe Me)KAY ypoBHSIMH B o6nacTH YP0BHSI, Ha KO

Topwn ocymeCTB11S1eTcg nepexon. 3TOMY 061>S1CB8BHIO npoTnBOp8'lllT TOT q>aKT, 'ITO B pe30H8H• 

ce 24,5 SB na6nro11aeTCS1 noHn>Kennoe 3Ha'lenne nonnoii pannaunonnoa wnpnnhl ( r y'l15;t_25.MsB) 

no cpaBnennro c ocTanbHhIMH pe3onancaM11 ( r y = 150 MSB), KpoMe Toro B H3Mepennnx 

rpymthl n.E. IlnKellhHepa npnnncbrnaeTCSI cnnH l+ eme pe3oBaHcy 287 SB, 

B) AHOM81lbHhie HHT8HCHBBOCTH c-nepeXO/lOB nerKO l\.fOlKBO. 61,mo 61,1 061>S1CHHTb 38XBa

TOM nei!TpOHOB Ha ypoBeBb co cnHHOM 1 ll OTpnnaTem,HOH 'l8THOCTbIO, T,e. 38XB8TOM p -neil

TpOHOB, B TaKOM cnyqae o6a nepexona 6ynYT Tnna E 1 (pnc. 3). 3aa'leunsi aa611ro11aeMh1x 

napuna1lbHb!X wnpnH xopowo COOTB8TCTBYIOT 0)Kll/l88Mh!M 3H8'18HHSIM /lllSI E 1 nepexonoB, 

Ho B naBHOM cnyqae npOTHBOp8'1HSI B03HHKaIOT 38 C'l8T 60llbWOii BeilTpOHHOH wnpHHbl 

YPOBBSI 24,5 SB. 

IlpHB81\8HH8SI Be.ilTpOHH8SI wnpnna /lllSI p -Hei!TpOBOB B p830B8HC8 24,5 SB npnHHMa-

eT 3Ha'lenne rnl =27 SB. Cpe11nee 3H8'18HH8 upnBeneHHOH H8HTpOHHOH wnpHHbl AIISI 0611aCTH 

80 Hei!TPOHOB paBH0 ·4 
rni=-2. lO • n1 •. 

Ecnn paCCMOTpeTb cny'lall 6011bwero paCCTO>!HHSI M8)KI\Y YPOBHSIMH co CilHHOM 1-, 
- - 4 rnl 15 

CKalKeM Dl_ - 10 SB, TO __ x - =- - n B8p0SITHOCTb Il0SIBl18BH!! TaKoro ypoBH!I npn 
.4 rnl 

y = 1 Mana: B(x >,15)<2.10 • KpoMe Toro, B H3MepeHHSIX IlOIIHblX H8HTpOHHhlX ceqeunll 

C T0IICThlM o6pa3UOM Ha611ronanacb HHTepq,epeHUH!! • KOTopyro MOlKHO npnnncaTb HHTep-

q,epe'HUHH M8)Kl\y IlOTeHnnallbHblM H pe30HaHCHhlM paCC8.IIHH8M, TaKOe !!Bl18HH8 npoTHBope'lHT 

npe11cTaB11eanro o saxBaTe p -aeiiTpoHa. 
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nonuoro Corn8CBH )l0 CH:X: nop 110Il1'!8HHblMH 8KC118pHM8HT8IlbHb1Mll <p8KT8MH MOlKHO 

0blilO Obi )lOCTB'lb B 11pen11onolK8HHB, 'ITO 3)l8Cb Mb! HM88M neno C HBneHHeM Cil1'!8itHOro 

Bblp0lK.ll81illH ypoBHH l10 'I8THOCTB, Jlng Toro, 'ITO0bl C)l8Il8Tb OKOH'IST8/Il,H08 38JtJilO'I8Hll8 

0 npnpone HHTepecuoro pe30IUIHC8 24,5 as 110K8 ue :X:B8T88T 8KC118pBM8BT8IlbHOrO M8Tepua

Il8 B llOSTOMY llO)lrOT8snHB8lOTCH sKcnepHMeBTbl JlilH onpeneneBHH MynbTBllOilbBOCTH nepe

:X:0Jl8 B 'I8THOCTB )l8BHOrO yp0BBH, 

·.B 38JtJilO'I8BB8 8BTOpb1 llblp8lK8lOT 6n8rOJl8PB0CTb <1>.n. III811HP0 38 BBTepec K p860'1'e 

B U8HHbl8 )lBCKYCCBH npu o6cylK.llemul pe3yilbT8TOB, r.n.)KyKoBy B B.r. Tmnuuy 38 HM8AKY 

MHoroMepuoro au8nB38T0p8 n .H,fpounKy 38 noM0IIlb s H3MepeBHHX u o6p860TKe pe3ym.Ta

TOB, Mb! 6naronapBbl T8KlK8 n,6, n11Kem.uepy • B ero COTpyAHHK8M 38 C0Oolll8HBe H8KOT0pb1:X: 

8KCnepBM8HT8IlbHbl:X: Jl8BHbl:X:, 

n·u Tep a Ty p 8 

1, .Hu Yp68ueu. :lK3T<l> 45, 93 (1963), 

2, D.J,Hughes and R,B,Schwartz, Neutron Cross Sections ENL 1958, 

3, B.C,Jll!Cenenos, n.K,neKep, B,O,Cepreea. C:x:eMLI p8cn8A8 panuoaKTBBBbl:X: ·HA8P, 

lfon, AH CCCP (1963), 

4, Anual ,Review .of Nuclear Science 11~ Palo Alto G,A.Bartholomew: Neutron 
Capture Y - rays p, 259 

5. J,M.Blait, W,F.Weisskopf. · Theoretical Nuclear Physics USA John Wiley and 
Sons, 1952, 

PyKOllBCb noc-rynuna B B3~8T8nbCKBii oTnen 

23 imsapu 1965 r. 
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[21, ( ) 
En SB 

+ 
En (ss) 

24,5 24,5:t.0,2 

82 81,9:!:.0,3 

88 88,2:!:.0,3 

106 ++ 106,3:!:.0,5 

223 228 :!:. 1 

287 290 :!:. 1 

318 324 :!:. 2 

382 -
412 -
467 -
516 -
Tennosb1e ueiiTpOHbl 

T86nnu8 1 
ll; 

Pe30H8HCbt Ba 

Ey=.9,23 MsB 

r* 
[21, * _y 10 2 r;, (Mas) r;, (Mas) ½n 

9,8 10,5:!:.2,5 9,2 

165 0,0 0,0 

51 0,1 0,07 

150 0,25:!:.0,1 0,17 

41 0,3:!:.0,1 0,2 

320 0,2 0,15 

100 0,3:!:.0,l 0,2 

260 0,3 0,2 

400 0,2 0,15 

140 0,5 0,35 

130 0,3 0,2 

- 0,1 

+ H8MH onpeneneHHbJe sueprmt 

E=S,40 Mas 

r* 
r; ( MSB) 

t .102 
yn 

7,5:!:.3 6,5 

0,2:!:.0,05 0,13 

0,1:!:.0,05 0,07 

0,8:t_0,2 0,55 

0,4:!:.0,l 0,26 

0,15 0,1 

0,4 0,25 

- -
0,5 0,35 

0,1 

136 
++ y pe30H8HC8 106 SB He Bbl'IHTbtBanacb )l0nH, npHH,wt8JK81ll8SI pe30H8HCY 103 8B Ba 

3se3)l0'1K8MH o603H8'1810TCH ll8punanbHbJe pann8UH0HHble WHpHHbl, 
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2+ 

E2+M1 

2+ 

1 +---.---.-

M1+E2 

E2 M1 

o+__._ 

1--,----,- 9,23 McV 

E1 

E1 

830 l<eV 

0 

Pnc, 3. Bo3MOlKHbl0 MY1lbTHil01lbHOCTH nepeX0/10B npH no11xo11SllllHX 

3Haqeangx cnHHa H qeTHOCTH B cnyqae pe30HBHCa 24,5 3B. 
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