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I. BBE,.QEHHE 

Boa6ym,11eH111e 11130MepHbIX COCTOJIHIIIH B pa3Jilll'IHblX peaKQIIIJIX JIBJIJieTCJI 0,!IHIIIM 

1113 OCHOBHblX cnoco6ou nony<1eH111R 3KCnep111MeHTaJibHOU IIIHq>OpMaQIIIIII O npoQecce 

B3alllMO,!leiicTBIIIJI HaJieTaIOI.QeH qacTIIIQbl C R.LlpOM Ill O CBOHCTBaX uoa6ym,11eHHblX Jl,!lep. 

BepORTHOCTh uoa6ym,11eHIIIJI 11130Mepa 3aBIIICIIIT KaK OT xapaKTeplllCTIIIK Bb16paHHblX pe

aKQ111ii, onpe,11ennro1.Q111x 3Hepr111ro uo36ym,11eu111J1 111 yrnouoii MoMeHT 06pa3yro1.Qerocn 

n.11pa, TaK III OT CBOllCTB n,11epHbIX ypouHeii, qepe3 KOTOpble npOIIICXO,!IIIIT 3aceneu111e 

H30Mepuoro COCTOJIHIIIJI, BamHyIO pOJih 11rpaIOT np111 3TOM III CBOllCTBa caMOl'O 11130-

MepHoro COCTOJIHIIIJI. 

l13BeCTHO, 'ITO OCHOBHOll nplll'IIIIHOll 11130Mep111111 JIBJIJleTCJI 60JihlllaJI pa3HIIIQa cn111-

HOB 11130MepHOl'O Ill OCHOBHOl'O COCTOJIHIIIH, B pe3yJihTaTe •-1ero np111 ,11euo36y,K,11eHIIIIII 

lll30Mepa OKa3b!BaIOTCJI B03MOmHblMIII Jlllllllh pa,11111aQIIIOHHble nepexo,!lbl BhICOKOll MYJih

TlllnOJihHOCTIII. 8 ,11ecpopM111pouaHHhIX JI,!lpax uapR.LIY C 3TIIIM IIIMeeT MeCTO 3anpeT no 

KBaHTOBOMy 'IIIICJIY K (npoeKQIIIJI CillllHa Ha OCh CIIIMMCTpllllll JI.Lipa), KOTOphlii np111no

.LIIIIT K 60JihlIIOll 3a,11ep;m<e pa,11111aQIIIOHHhIX nepexo,110B MaJioii MYJihTlllnOJihHOCTIII. K 

TaKOH me 3a,11epmKe MomeT np111uecTIII III pa3Jilll'lllle cpopM JI.Lipa B M30MepHOM M OCHO

BHOM COCTOJIHIIIJIX. IlpMMepoM 3TOl'O MOl'YT cnymMTh cnOHTaHHO ,11eJIJ11.QMeCJ1 M30-

Mepbl, KOTOphle xapaKTepM3YIOTJI aHOMaJibHO 60JihlIIMM napaMeTpOM KBa,11pynoJibHOB 

.11ecpopMa1u1111 (/32 ~ 0, 6) M CMJihHhIM aanpeTOM ,!IJIJI ,-ncpeX0,110B D OCHOBiioe COCTOJI

Hl1e [1,2). KpoMe Toro, ,1106auoqnym aa,11epnmy ,1111n pa,11111aQMOHHWX nepexo,110B MoryT 

Bbl3hIBaTh npaBMJia OT6opa no op611TaJihHOMY MOMeHTY, M30T0Illll'ICCl{OMY cnttny, a 

Ta1<me Cl1Jlhl!Oe pa3Jil1'1111e MHOfO'laCT11'1HhlX KOHcp11rypa1.111ii. . 

Bee 3Tl1 !paJ{TOphI, BhI3b!BaIOI.QHe 3a,!lepmKy pa,11HaQl10HHhIX nepeXO,LIOB, npOJIBJIJI

IOTCJI, ecTecTBeHHO, H npu 3aceJieH11M 1130Mep!IbIX COCTOJIIH1ll <Iepe3 uoa6ym,11eHHble 

ypoBHH 11.11pa. 0,11HaKO BJil1JIH11e HX cyI.QeCTBeHHO MeHJICTCJI C poCTOM 3HeprHl1 B03-

6ym.11euun. Hanp11Mep, np0 3Hepruu uoa6ym,11em,rn u HeCKOJihKO M3B aanpeT no 

KBaHTOBOMY '111CJiy K B ,11ecpopMupouaHHhIX SI,Llpax npaKTH'leCKM He nponBJIJleTCJI. 

8 TO me BpeMJI O BJIHJIHl1H ,11ecpopMaQHH 11,11pa Ha uepoJITHOCTh Boa6ym,11eHl1JI 1130Mep

Hb!X COCTOJIHHB l13BeCTHO 3Ha'IHTeJihHO MeHbIIIe. 3aBHCJ/IMOCTh 3TOii ueponTHOCTH OT 

3Hepr1111 noa6ym,11eHl1JI 113MepeHa Jil1lllh ,!IJIJI HeCKOJihK11X CilOHTaHHO ,11eJIJ11.QHXCJI 1130-

Mepou ( 236 U,242 Am). Ofiuapymen ee peaKnii pocT npM 3Hepr1111 uo36ym,11eH11n HHme 

BhlCOThI fIOTeHQHaJihHOl'O 6apbepa, pa3,11eJIJ110I.Qero H30MepHoe 11 OCHOBHOe COCTOJI

Hl1JI, H BhIXO.LI Ha nJiaTO np11 60.'IhlIIHX 3Hepr1111x [3). 
Ilpe,11cTaBJIJ1eT 11HTepec npouecT11 no.r106HhIC 111aMepeuu11 11 .LIJIJI .r1pyr11x n,11ep, 

B KOTOphIX 1130MepHoe H OCHOBHoe COCTOJIHl1JI 11MeroT pa3Hble .r1ecpopMaQ1111. Ta

Kl1e cny<1a11 H3BeCTHhI B o6JiaCTJIX Mem.zty ccpep11'IeCKMMH 11 .ztecpopMupouaHHhIMl1 

n,1tpaM11, uanp11Mep n 11,11pax c N~90. -BhIJIO o6Hapyn,eHo, 'ITO B M30Tonax Sm 11 Eu c 

N = 88 - 90 u peaKQHJIX (d, t), (p, t) u (t,p) uoa6ym,1taIOTCJI pa3JIM'IHble ypoBHM, Kor.zta 

B Ra'leCTBe MHIIIeHeH 11cnoJih3YIOTCJI ccpepu<1ecK11e H ,1tecpopMHpouaum,1e 11,1tpa [4-6). 
8To CJIYR<l1T yKa3aHHCM Ha cyI.QeCTBOBaHvte B TaKHX J1,1tpax ypouHeii C pa3Jil1'1Hb!Ml1 

3Haqen111nMJ11 napaMeTpou ,1tecpopMaQ1n1. 

8 .ztaHHOll pafioTe npe,1tcTaBJ1eHhI pe3y11bTaTtd H3MepeHHB H30McpHhIX OTHOIIIeHl1H 

(110) - OTHOIIIeHHH ceqeH11H (HJ111 BhIXO,ltOB) peaKQ11H o6pa30BaHl1JI J1,1tep B l130MCp

HOM H OCHOBHOM COCTOJIH11JIX - B peaKQ11JIX ( ,, n) 11 ( n, I), Kor;:ta B I<a'leCTDe MHIIIC

Heii 11Cf10Jlh3YCTCJI KaK ccpep11qec1<0e R.ztpo 151 Eu, TaK l! .11e<}lop,1 .ip,:maHIIOe 
153 Eu. 

Boa6ym.ziaeMhle B 3Tl1X peaI<Qnnx 11a0Mephl HMCIOT paam,1e napaJ1,,W'.,·p1,1 KBaJJpynon&-



HOH .11eqiopMaQHH, Il03TOMY H3MepeHHe 110 H cpaBHeHHe HX .l{JIJI MHWeHett ISi /'.'u H 
153 Eu Il03BOJIJieT cy.l{HTh O BJIHJIHHH H3MeHeHHJI .11eqiopMaQHH Ha BepoJITHOCTh B03-

- 6ym.11eHHJI H30MepoB. O.l{HHaKOBhle 3Ha'-leHHJI CilHHOB H '-leTHOCTett JI.l{ep MHWeHeii 

(I"= 5/2+ H 6JIH3KHe 3Ha'-leHHJI BHOCHMhIX B JI.l{pO MOMeHTOB B peaKQHJIX (-y. n) H (n. 't) 
(coOTBeTCTBeHHO ln, H 1/2n) npHBO.l{JIT K MaJIOMY pa3JIH'-IHIO ycJIOBHH B036ym.l{eHHJI 

H30MepoB B 3THX peaKQHJIX. 

2. CIIEKTPOCKOI111l.IECKl1E CBOHCTBA 113OTOIIOB Eu 

CBOHCTBa HHmHHX ypoBHeii H30TOilOB Eu B .l{Hana30He MaCCOBhIX '-IHCeJI 

A=150-154 HCCJie.l{OBaHhl .l{OCTaTO'-IHO no.11po6Ho. B Ta6n.1 npe.l{CTaBJieHhl cneK

TpOCKOilH'-leCKHe xapaKTepHCTHKH OCHOBHhIX H H30MepHhIX COCTOJIHHH JI,!lep I SU Nu, 

H30TOn 

150 gEu 

150mEu 

151 gEu 

152 gEu 

152m1Eu 

152m2Eu 

153gEu 

154gEu 

154mEu 

T A 6 n H ll A 1 

cneKTpOCKOnHqecKHe xapaKTepHCTHKH 

OCHOBHUX H H3OMepHUX COCTOHHHA B H30TOnax Eu 

E 17( HyKJIOHHaH Q 
K3B KOHl)lHrypaUHH 6apH 

-
0 5 p(d ) + n(f ) 

5/2 5/2 1,13(5) 

42,1 0 - p(d ) - n(f ) 
5/2 5/2 

0 5/2+ p(d5/2) 0,903(10) 
-0 3 p[413]5/2 - n[5O5]11/2 2.54(22) 

45,6 0 - p(411]3/2 - n[532]3/2 

147,8 8 - p[413]5/2 + n[5O5]11/2 

0 5/2+ p[413]5/2 2. 412(21) 
-0 3 p[413]5/2 - n[5O5]11/2 2,84(10) 

160 8 - p[413]5/2 + n[5O5]11/2 

/32 

0,11(1) 

(0, 10) 

0,13(1) 

0,29(3) 

(0, 19) 

(0,29) 

0, 32(1) 

0,33(2) 

(0,33) 

151 Eu, 152 Eu, 153 Eu, 154 Eu [7] - HX cnHHhl H 1.JeTHOCTH /", HYKJIOHHhle KOHq>Hrypa

QHH, cneKTpoCKOilH'-leCKHe KBa.11pynoJihHhle MOMeHThl Qs [8] 11 COOTBeTCTBYIOWHe HM 

napaMeTphl .11eqiopMaQHH fh. OCHOBHhIMH COCTOJIHHJIMH He'-leTHO-'-leTHhIX JI.l{ep JIB

JIJIIOTCJI 0.l{HO'-laCTH'-IHhle ripoTOHHhle d5/2 .l{JIJI cqiepH'-leCKOro 
151 Eu H [11:!)5/2 .l{JIJI .11e

qiopMHpoBaHHoro 153 Eu. B He'-leTHO-He'-leTHhIX JI,!lpax KOHq>HrypaQHH OCHOBHhIX 3-
H H30MepHhIX s- ypoBHett onpe.l{eJIJIIOTCJI 3THMH npoTOHHhIMH COCTOJIHHJIMH H Hett

TpOHHhIMH !5/2 .l{JIJI cqiep111.JeCKOro lSO Eu H [505]11/2 .l{JIJI .11eqiopMHpoBaHHhIX 
152 /~'u H 

154Eu. B TO me apeMJI H30MepHhIH ypoBeHh o- B 152 Eu HMeeT . .11pyry10 KOHq>Hrypa

QHIO: OH q>opM11pyeTCJI 113 npoTOHHOro COCTOJIHHJI. (411]3/2 H HettTpOHHoro [5:!2]:l/2, 
o6pa3yIOlllHXCJI 113 pacwenJieHHJI O.l{HO'-laCTH'-IHhIX COCTOJIHHH COOTBeTCTBeHHO d:,/i H 

h12 , CywecTBeHHO pa3JJH'-1Hhle KOHq>HrypaQHH ocHOBHOro H H3oMepHoro o- ypoBHeii 

B 152 Eu npHBO.l{JIT K 60JihIIIeMy 3anpeTy .l{JIJI pa.1111aQHOHHOro nep_exo.11a Mem.11y HHMH. 

8TOT nepexo.11 He Ha6JIIO.l{aJICJI, 11 HHmHJIJI rpaHHQa .l{JIJI npHBe.l{eHHOH BepoJITHOCTIII 

M3-nepexo.11a COCTaBJJJieT 10-7 O.l{HO'-laCTH'-IHhIX e.l{HHHQ, 
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113 Ta6JI. l BH.l{HO, '-ITO 3Ha'-leHHJI napaMeTpOB .11eqiopMaQun, noJiy'-leHHhle H3 cneK

TpOCKOilH'-leCKHX KBa.11pynoJihHhIX MOMeHTOB, MeHJIIOTCJI CKa'-IKOM npH nepexo.11e OT 
151 /;u (N=88) K 

152Eu (N=89). B H30MepHOM COCTOJIHHH o- B 152Eu Qs = 0, 111 

3TO He Il03BOJIJieT onpe.l{eJIHTh 3Ha'-leHne napaMeTpa KBa,!lpynoJJhHOH .11eqiopMaQHH. 

O.11HaKO 3Ha'-leHHe /32 MomeT 6h1Th OQeHeHO 113 H3MepeHHH H30MepHoro C.l{BHra OilTH

'-leCKHX JIHHHH B cneKTpax- aTOMOB HJIH HOHOB. TaKHe H3MepeHHJI 6hIJIH npoBe.l{eHbl 

C lICilOJ!h30BaHHeM MeTO.l{a pe30HaHCHOH Jia3epHoii qinyopecQeHQHlI [9], H lf3 IlOJJy

'-leHHOro C.l{Bttra onpe.l{eJieHa pa3HOCTh 3apJI,!10BhIX pa,11ttyc0B JI.l{ep B H30MepHOM H 

OCHOBHOM COCTOJIHHJIX ti. < r 2 >= 0, 265(25) q>M2
• EcJIH C'-llITaTh, '-ITO 06-heMbl JI.l{ep B 

OCHOBHOM lI lI30MepHOM COCTOJIHlIJIX O.l{lI~aKOBhl, TO noJiy'-leHHOe 3Ha'-leHHe t,_ < r 2 > 
COOTBeTCTByeT t./32 "" 0, I HJllI 3Ha'-leHlIIO /32 "" 0, 19 .l{JIJI JI.l{pa· 152 Eu B H30MepHOM 

COCTOJIHHlI o-. 
TaKttM o6pa3oM, B 11.11pe 152Eu cywecTBYIOT ypoBHH {ocnonnoii" tt3oMepHhlii o-) 

C 3aMeTHD pa3Hh1Mlf 3Ha'-leHHJIMlI. napaMeTpOB KBa.l{pynoJihHOH .11eqiopMaQHlI. Bo3-

MOmHo, '-ITO C !{alli.l{h!M lf3 3TlIX ypoBHeii CBJI3aHa CBOJI ClICTe.Ma B036ym.l{eHHhIX co

CTOJIHHH, '-lepea KOTOphle nponcxo.l{ttT me 3acerrem1e. B 3TOM cny'-lae tt3oMepHoe 

OTHOWeHHe MomeT 3aBttCeTh OT Toro, KaKlIM no cnoeii qiopMe (cqieptt'-leCKHM HJ!lf 

.11eqiopMttpoBaHHhIM) JIBJIJieTCJI lICXO.l{HOe B peam-111tt JI.l{po. 

Ilo amlJI0lllff C ypoBHeM o- B 152 Eu npe.11nonaraJJOCb, '-ITO TaKOH me ypoBeHb B 
150 Eu lIMeeT MaJiyIO .11eqiopMaQlIIO (6JJlI3KYIO K .l{eq>opMaQlflI OCHOBHDro COCTOJIHI-fJI). 

B TO me BpeMJI lI3DMepHhle ypoBHlI C /" = s- B 152Eu H .B 154Eu lIMeIOT, .II0-Biml!M0M}' , 

60JibllIYIO .11eqiopMaQHIO; T,K. OHH qiopMttpyIDTCJI lf3 TeX me HlIJihCOHOBCKHX npoTOH

HhIX lI HettTpOHHhIX KOHq>ttrypaQlIH, '-ITO H DCHOBHhle COCTOJIHHJI. OQeHeHHble TaKlIM 

o6pa30M 3Ha'-leHlIJI napaMeTpOB KBa,!lpynoJihHOH .11eqiopMaQHH TaKme npe,!ICTaBJJeHhl 

B Ta6n.l (B CK06Kax). 

3. METO.LJ;l1KA 8KCIIEPl1MEHTA 

l13MepeHlIJI 110 B peaKQlIJIX (,,n) H (n,,) npoBO.l{lIJllICh Ha BhIBe)leHHOM ny'-IKe 

3JieI,TpOHOB MlIKpDTpOHa MT-25 Jia6opaTOplilI JI.l{epHhIX peaI{QHH lIM. r.H.«l>ne

poBa O11.fll1 [10]. 8TOT ny'-IOK 3JieKTp0HOB JIBJIJIJICJI HCTO'-IHlIKOM Kai{ TOpM03HOro 

lIJJiy'-leHlIJI, TaIC H HettTpOHOD. TopM03HOH MlillleHhIO,CJiymttJI BOJihq>paMOBhIH .l{lICK 

TDJlllllIHDH 2 MM, 3a K0TDphIM pacnonaraJICJI . aJIIOMHHUeBMH . ·norJIOTlITeJih 3JieICTpDHDB 

TOJllllHHOH 30 MM. l13MeHeHtte 3Hepnu1 3Jie1npoH0B ocywecTBJIJIJIOCh .!IBYMJI cno

co6aMn: a llllipOKBX npe.11enax - nepeXO.l{OM c op6HThl Ha op6HTY, a B HHTepBaJJe 

3Hepruii .l{O 1,8 M3B - H3MeHeHlICM MafHHTHOro f!OJIJI. 8neprHJI 3JieKTpOHOB onpe

.l{eJIJIJiaCh nyTeM lI3MepeHlIJI nanp11meHHOCTH MarnttTHOl'O rioJIJI MeTD.l{DM JI,!lepnoro 

MarHlITHoro pe30HaHca lI 'IaCTOThl ycKOpJIIOlllero 3JleKTptt'-1eCIWrO IlDJIJI. TopM03HaJI 

MHllleHh 6blJia O,!IHOBpeMeHHO H KOJIJieKTDpOM TOICa 3JieKTpOHOB, KDTOphlii lI3MepJIJICJI 

C IlOMOlllhlO HHTerpaTopa 3JleKTptt'-1eCKDf0 3ap11.11a. 

.LJ;nJI noJiy'-leHlIJI HettTpOHOB ny'-IOK 3JieKTPOHDB HanpaBJIJIJICJI Ha KOHBepTop (l.lH

JIHH.[lp U3 ypaHa, oKpymeHHhIH 6epHJimteM). 8TOT KOHBepTDp HaxO,!llIJICJI BHYTPlI 

rpaq>HTOBoro Ky6a co CToponoii 120 CM, KOTOphltt cnymHJI JaMe.l{JilITeJieM HettTpo

HOB. B uenTpe ICy6a IlOTDK TenJIOBhIX neiiTpDHOB nptt 3HeprlilI 3JleKTpOHOB 25 M3B 

lI TOKe 20 MKA COCTaBJIJIJI 4. 108 n/c·cM2
• 

O6ny'-laCMhle o6pa3Qhl U3 OKlIClI eaponmi (Eu203) HaTypaJihHOro lI3DTDilHOrO co

CTaBa ttJilI o6arawennh!e H3DTonoM 153 Eu .110 99% lIMeJIH nee 100 Mr n nnowa.11h 1 cM
2• 

O6nyqenn11 TOpMD3HhlM ·cneKTpoM npoBO.l{lIJilICh B .l{ttanaaon~ rpaHU'-IHhIX 3Heprttii 

13-22 M3B c I1IaroM 1 M3B npH cpe.1111eM TOKe 3JieKTponon 15 MRA. BpeMJI o6ny'-le

HnJI B 1 '-lac o6ecne'-llIBRJIO .l{OCTaTO'-IHYIO lIHTeHCHBHOCTh Hane;,,~;;:roii aKTHBHOCTlI 

KaK .l{JIJI OCHOBHOro, TaK lI lf30Mepnoro COCTOJIHlIH. 
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TA6JIHUA 2 

XapaKTepHCTHKH pa~H0aKTHBH0ro pacna~a 

0CH0BHUX H H30MepHUX COCT0~HHH H30T0n0B Eu 

li30TOn Ill T E I . a 
J/2 1 1 

K3B 1/. 1/. 

150 gEu 5 - 36, 9(9) JI 334,0 94 3,2 

439,4 84 1,2 

ISOmEu 0 
-

12,8(1) 'I 406,5 2,7 1,9 

334,0 2,7 3,2 

1s2 gEu. 3 - 13, 54( 1) JI 121,8 32 110 

964,0 14 <1 

152m!Eu 0 
-

9,274(9) 'I 121,8 6,3 110 

841,6 13 <1 

152m2Eu 8 - 96(1) M 89,8 72 34 
154gEu 3 - 8,593(4) JI 123,1 41 115 

. 1274 36 <1 

154mEu 8 
-

46,3(4) M 68,2 36 0,7 

8.0x104 ....--------------------, 

m 6.ox104 

0 
tu 
T 
~ 4.0x1Q4 

0 

0 
c; 
u 
:s: 

-::J" 

2.0x104 

0.0 

0 

p22K38 

13341<38 

200 400 600 

HoMep 

!8421<38 

800 1000 1200 1400 
KaHana 

P11c.l. CneKTp ,-113ily"leHl'.IR 06pa31.1a Eu203 HaTypaJihHOro l130TOilHOrO COCTaBa 

nocJie o6Jiy"leHl1R TOpM03HhIM l13JIY"len11eM c rpaHl'.l"IHOH 3Hepr11eii 22 M3B. 
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Te me o6pa31..lhl 11 TaKme B Te"!eH11e 1 qaca 06Jiy"laJI11Ch Hei:iTpoHaM11 B rpaqrn

TOBOM Ky6e Ha paCCTORHl'.111 40 CM OT 1..1eHTpa. .LJ:nn y"leTa BKJia,!la B Ha6n10.11aeMh!H 

BhIX0,!1 l130TOilOB Eu. OT pe30HaHCHhIX HeHTpOHOB TaK11e me 06J1y'-leHl1R Ilp0B0,!ll1Jll1Ch 

C o6pa3L1aM11, 3aKph!ThIMl1 Ka,!IMl'.leM TOJIItil'.IHOH 2 MM, KOTOphIH IlOJIHOCThlO IlOrJI0-

l.l.laJI TeilJIOBhle HeiiTpOHhl. M.11enTmp11Ka1..111n 06pa3y10m11xcn B peaKl..ll'.IRX (-.-. 11 i 11 

(11.1) 
0

l130T0ilOB Hu B OCHOBH0M l1 l130MepHOM COCTORHl'.IRX npoB0,!111JlaCh no l'.IX -.

l13JIY'-leHl1IO 11 nep110.11y noJiypacna.11a (xapaKTepl1CTl1Kl1 11x pa.1111oaKT11BHoro pacna.ua 

np11ae.11eHh1 B Ta6n.2 [7)). CneKTphl ,-113Jiy'-leHl1R o6ny'-leHHhIX o6pa31..10B l13MepRJil1Ch 

C IlOMOl.l.lhlO (:c(l.i)-.11eTeKTOpa 06'beMOM 60 CM" l1 pa3perneHl1eM 3 K3B ,!IJIII -,-Jil1Hl1l1 

1332 K3B "°Co. Ilp11Mep OJIHOro 113 cneKTpoa, B KOTopoM '-leTKO BH.llHhl np11ae.ueH

Hhle a Ta6n.2 1-Jil1Hl1l1, npe,!ICTaBJieH Ha p11c.l. O6pa6oTKa cneKTp0B npoBO,!ll'.IJiaCh 

c 11c110Jih30BaH11eM nporpaMMhl ACTIV [11], no3aonn10meii pa3.11en11Th 6Jil13Kl'.le no 

3Hepr1111 ,-Jil'.IHl'.111 B CJIOmHOM cneKTpe. 

4. 8KCilEPMMEHTAJibHbIE PE3YJibTATbl 

MaMepeHHhle l1HTeHC11BHOCTl1 ') -Jil1Hl1H Il03BOJIRIOT onpe,!leJil'.ITh a6COJIIOTHh!e BIJ

XO,!lhl 11.11ep /;'u B OCHOBH0M l1 l130MepHOM COCTOIIH11RX B peaKl..ll'.IRX C ,-KBaHTaMl'.I 

l1 HeHTpOHaMl'.I, l130MepHIJe OTH0IUeHl'.IR l1 l'.IX 3aBl1Cl1MOCTl1 OT rpaHl'.l'-IHOH 311eprm,1 

TopM03Horo 113ny'-leH11R (11n11 OT 3Hepr1111 ao36ym.11eH1111 n.11pa). TTp11 3T0M no.u MO B 

peaKl..ll111X ( 1, /!) IlOHl'.IMaeTCR OTHOIUeHl'.le Bh!X0.UOB ,!IJIII .uaHHOH rpaHl'.l'-IHOH 3Hepr1111 

TopM03H0ro l13JIY'-leHl1R, a B peaKl..ll111X (II,')) - 0THOIUeHl'.le ce'-leHl'.IH. CB113h Mem.uy 

nnoma.u11M11 1 -Jil1Hl1H, np11Ha.11nemam11M 1130MepH0My 11 ocH0BH0MY cocT011111111M ( co

OTBeTCTBeHHO 8111 11 Sg), 11 MO onpe.uenneTcn BhlpameHtteM 

r;,, [>.._qfm(/) (S',,e,,./,,.(1 +n,,) >..,, ) .\,., ]-I 
----;-= -- ' -p-- +p--
y!l >..,,,J"(t) S,,.e_ql,,.(l+n,.,) ,\"-,\.., .\,-,\,., 

(I) 

r.ue C l1 / - 3cpcpeKTl1BHOCTh per11cTpa1..11111 l1 l'.IHTeHCl'.IBHOCTh l13Mep11eMOH C-Jil-1111111, 

n - K03cpcp111..111eHT KOHBepc1111, )._ - K0HCTaHTa pacna.ua, p - aep0IITH0CTh nepexo.ua 

C l130MepHoro COCTORHl'.IR B OCH0BHoe, J(I) - BpeMeHHOH cpaKTop, Y'-ll1Th!Ba!Ol.l.ll1H 11.1-

KOilJien11e l1 pacna.u n.uep (11H)leKChl Ill l1 g 0THOCRTCR COOTBeTCTBeHHO K l130MepHOMY 

l1 OCHOBH0MY COCTOIIHl'.IRM), 

J(t) = (I - .--''•).--·''·(! - ,-1,.,). 1:.'\ 

r.ue l;, t,, t,. - apeMeHa 06ny'-leH11n, pacna.ua 11 l13MepeHl'.IR. 

IlocKOJihKY 1130MepHoe l1 OCHOBHOe COCTORHl'.IR IlOJiy'-laJil'.ICh B O.UH0M 06ny•1eHl111, 

a 11X l13MepeHl'.IR Ilp0B0,lll1Jll1Ch B O,lll'.IHaKOBhIX ycJIOBl1RX, TO 11pl1 onpe.11e1w111111 110 
l'.ICKJIIO'-laJil'.ICh 01Ul16K11, CBR3aHHhle C l1HTeHCl1BHOCTRMl1 Il0TOKOB TOpM03Horo l13JIY

'-leHl1R 11 neiiTpoHOB 11 reoMeTp11eii o6ny'-leHl1H l1 113Mepen11ii. 

M3MepeHl1R MO B peaKI..111RX C o6pa30BaHl'.leM l130T0I10B /;'11 CBR3l\Hhl (' pllJI0~l 

TPY.llHOCTeii: 

1. BoJihlUaR pa3Hl1'-la nepl'.10,110B IlOJiypacna,lla R,!lep /;'11 B OCH0BHOM l1 l'.1301\!l'IHI0M 

COCTORHl1RX (6onee '-leM B 1000 paa) Ilp11B0,lll1T K Cl1JlhHOMY pa3Jil1'11110 11X 11HTell

Cl1BHOCTeH -y-113ny"leHl1R, 8To 3aCTaBJIReT Ilp0B0,lll1Th 113MepeHl111 )IJIR 1130Mepa 11 

OCHOBHoro COCTORHl1R n1160 B pa3Jil1'-IHOH reoMeTp1111, JI1160 B pa3H0e apeM11 11 BBO

,lll1Th 60Jih1U11e nonpaaK11 Ha pacna.11 1130Mepa. 

2. CnomHh!H cneKTp -y-113Jiy'-leHl1R cMeCl1 1130TOil0B 11 l130MepoB /;'11 (HeCKOJihKO 

)leCRTKOB ,-Jil1H11H, "!aCTh 113 K0T0phIX np11na,11nem11T 11 OCH0BH0MY 11 1130Mep110My 
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COCTJIHHIIM) Tpe6yeT TlllaTeJibH0f0 aHaJIH3a cneKTpa H H3MepeHHJI 3aBHCHM0CTH OT 

opeMeHH HHTeHCHBH0CTH aHaJIH3HpyeMbIX ,-JIHHHii:. 

3. BbICOKHe ce'-leHHJI peaKQHll I.SI /~u(11. '/) C TennoBblMH Heii:TpoHaMH, npHB0.[IJl

lllHX K 06pa3ooaHHIO 0CH0BH0f0 1~ = :1- H H30MepHoro F = o- COCTOJIHHll t'u (cooT

oeTCTBeHH0 6000 H 31/iO 6apH [12]), Tpe6y10T npH l13MepeHHJIX 110 B peaKQHJIX ( '1• II) 

1mppeKTH0fO y'-leTa BKJia.z:ta OT TenJI0BblX Heii:TpOHOB, 06paay10ll1HXCJI npH aaMe,nne

HHH 6blcTpbIX Heii:TpOHOB l13 TOpM03HOll MHIIIeHH. Ilo3TOMy o6ny'-leHHJI o6pa3Q0B ,,·,, 

T0pM03HblM H3JIY'-leHHeM npoB0.[IHJIHCb B ycJI0BHJIX, CHHma10mttx ,no MHHHMyMa no

TOK TenJI0BblX Heii:TpOHOB o MeCTe o6ny'-leHI/IJI: nee MaTepHaJihl, o K0T0pbIX npoHCX0-

.[ll/lJI0 3aMe.[IJJeHHe HeihpoHB (noJI, CTeHhI, norJI0THTeJib 'f -H3JIY'leHHII) HaX0,!IHJIHCb 

Ha pacCT0JIHHH He 6nwme 1 M. BKna,n o BblX0.!I 1"
2
"' Eu H 

151
'1 l,'u OT TennoBblX ueii:Tpo

H0B onpe.z:ten11nc11 no oh1xo.z:ty waoTona .;2V(T1; 2 = :1. 7~11111), 06pa3yromerocll o peaKQHH 

si \'(11. -1 ), tt nptt MaKcttMaJihHoii: 3HeprHH 3JieKTpoHoo (22 M3B) He npeoblIIIaJI I U'i{. 

Ym -
Yg 

10 I 
. Y(O-) 

1s0Eu (5-) 
0 y 

2 0 
0 0 

0 
0 0 

1 ~ 2 O 0 
0 0 0 Y(O-) 0 

1s2Eu Y(3-) 

I 
-1 

10 

162
~ 

1s2E Y(8-) 
o u Y(3-) 

0 

0 
0 

0 

0 

~ 
0 

163 

14 16 18 20 22 E~, M3B 
PIiie.::. 3aoncl1MOCTb 0TH0UieHHJI BbIX0,!10B Jl,!lep Eu B H30MCpH0M Ill OCHOBHOM 

C0CT0Jl!HUIX (110) OT rpaJHl'-IHOll 3Heprl1l1 TopM03H0l'0 J,I3Jiyqe1nrn. 

6 

1l·•_-_ 

} ' 
I 

;; 
' 

A 
.,· 1 
~ 

Ha pttc.2 npe.z:tCTaBJieHbl H3MepeHnJI 3aBHCHM0CTH 110 BblX0.[108 B peaKQHJIX (,, n) 
OT rpaHH'-IHOii: 3Heprttn T0pM03H0ro l13JIY'-leHHJI. OIIItt6Ka a6coJIIOTHblX 3Ha'-leHnii 

110 C0CTaBJIJ!eT 10% H CBJl3aHa co CTaTHCTHKOll co6blTHll B nJI0llla.[IH ')'-JinHnii:, He

onpe.z:teJieH!I0CTJIMH B 3<p<peKTHBHOCTH per111cTpaQl/ll!I ')'-KBaHT0B 1/1 l!IHTeHCI/IBII0CTH 

Bbl6paHHoro 1 -nepexo.z:ta o cxeMe pacna.z:ta. B cnyqae 0Tnoc111TeJibHblX 3Ha'-leHHii: 

110, K0T0pble onpe,neJIJIIOT BIii.Li HX 3aBl!ICI/IM0CTl!I OT 3Hepr111111 B036ylK.[leHHJI (p111c.2) 

I/IJIJ/1 111cnoJib3YIOTCJI .[IJIJI cpaoHeHl!IJI C 110 B peaKQI/IJIX ( n, I) .[Ille Il0CJie.[IHHe Heonpe

.z:teJieHH0CTJ/1 I/ICKJIIO'-!a!OTCJI, 1/1 0IIIH6Ka 110 CHllmaeTCJI ,!10 2%. 
Ha pHC.2 Bl1,!IH0, '-ITO 110 B CJiyqae ypooHeii: o- na,naeT C yoeJil1'-leHl!leM 3Heprl11!1 

-y-1!13JIY'-leHl1JI, a ,!IJIJI ypoBHJI 3- - paCTeT. IlocJie,!IHJIJI 3aBl1Cl!IM0CTb C0fJiacyeTCJI C 

nony'-leHHoii: o pa6oTe [13)_ ,!IJIJI 6onee yaKoro ,L1nanaa0Ha 3Hepr111ii:. Ha6n10,L1aeMble 

3aBl1Cl!IM0CTI/I 110 C0OTBCTCTByIDT 1!13BeCTHblM 3aK0H0MepH0CTJIM l1X 1!13MeHeHl/lll C 

pocToM 3Heprnw ooa6ym,neHl!IJI u yrnoooro M0MeHTa R,!lpa • 

11aMepeHHoe 110 B peaKQl1H 151 Eu (n, 1 ) 1"2Eu ,!IJIJI naoMepa c /" = o- cocTaBJIJieT 

B cJiy'-!ae TenJI0BblX HettTpOHOB 0,52(1). 8To 110 Jieml!IT B HHTepoaJie l13BeCTHblX 3Ha

'-!eHl-'lll - OT 0,43 (14) ,no 0,65 [15). Pa36poc 3THX 3Ha'leHnii 11O ·.061,l!clllleTCll, rro-BH

,!IHM0MY, Heonpe,!leJieHH0CTJIMJ/1 l!IHTeHCl1BHOCTeii l13MepneMblX ')'-Jil1Hl1ll (pa3Hb!X B 

l<alK.[I0M 3KCnep111MeHTe) H pa3Jil/l'-1Hb!M BKJia,!I0M B Ha6JIIO,!laeMblll Bb!X0,!1 peaoHaHCHblX 

ueiiTpoHoo. B cnyi.rne 111a0Mepoo c r = s- B peaKQ111nx (n, 1 ) Ha l130Tonax 151 Eu 111 
153 Eu 111a-3a ux Hl!l3Koro Bb!X0,!la l1 6oJibIIIOro <poHa 1 --naJiy'-leHllJI OT pacna,na 11130-

Mepa 
152Eu (/" = o-) noJiy'-leHbl JII/IIIIb 0QeHKH 110, cocTaBJIJIIOllllle C00TBeTCTBeHH0 

~ 7 . 10-4 ,!IJIJI 152 Eu 1/1 ~ 3 . 10-4 .[IJIJI 154 Eu, K0Topwe C00TBeTCTBYIOT l13BeCTHblM 3Ha

qemrnM [12, 16). 

5. OBCY}K,UEHl1E PE3YJihTATOB 

Bee IIICCTb l!ICCJie,!I0DaHHbIX peaKQl/lll M0mHo pa3,!leJIHTb Ha TPJ/1 rpynnhl no J/13Me

HeHHIO KBa,!lpynoJibHOll ,!leq>OpMaQlll/1 npu nepexo,!le OT Ha<Ia.TibHOro R,!lpa-MHIIIeHJ/1 

( 
151 Eu llJIJ/1 

153 Eu) R K0He'-IHOMY 11,!lpy B OCHOBHOM nJin B 0.L(HQM 1/13 Jll30MepHbIX 

COCTOJ!Hllll (c /" = o- l1Jil!I s-). 
1. ,UeqiopMaQJ/111 1/13MeHJieTCJI npl!I o6pa30BaHnn JI,!lpa B l130MepHOM C0CTOJIHJ/11/1 n 

He MeHJieTCJI - B OCHOBH0M. IlpnMepoM cnymnT peaKQl1JI 153Eu(r,n) 152,nEu(I" = o-). 
2. O6paTHblll cnyqaii:, KOf,!la npl1 o6pa30BaHHI/I 11,!lpa B 1/130MepHOM COCT0JIHJ/ll1 

HeT 1/13MeHeHl!IJI .z:te<popMaQl1l1, a B OCHOBHOM C0CT0JIHl1l1 - eCTb, KaK B peaKQJ-'lJ,'l 

is1Eu(n,1)'52Eu(l" = o-). 
3. Ilpn o6pa30BaHHH R.z:tpa n B OCH0BHOM n B l130MepHOM COCTOJIHJ-U'l .z:te<pOpMaQHJI 

JIH60 He l13MeHJieTCR, JIH6o 113MeHJieTCJI O.[IHHaROBO ,llJIJI o6onx COCTOJIHHll. I{ 3TOll 

rpynne OTHO.CJITCJI peaKQHl1 C o6pa3oBaHHeM JI,llpa B l130MepHOM COCTOJ!Hl1H C F = s
B 152 Eu H 154 Eu HJIH C [" = o- B 150 Eu, T.l{, B 3Tl1X COCT0JIHI/IJIX n.npa ,lle<popMaUHJI Ta 

me, '-ITO J,'l B OCHOBHOM. 

ECJIJ/1 1/13MeHeHl!le .neq:iopMaQI/IH n.npa BJmReT Ha BepORTHOCTb B036ym,lleHJ-'lH J,130-

Mepa, KaK 3TO 6b!JIO OTMe'-leHo DbIIIIe B cJiy'-lae Cil0HTllHIIO ,lleJIJII.Ql!IXCJI 1/130Mepoo, 

TO MOlKH0 oml1,llaTb no11111meHnJI 3TOll neponTHOCTJ/1 ,llJIJI peaKQJ/111 nepooii: rpynnbl, 

B TO me BpeMJI ,!\JIii peaKQl!lll DTOpoii: rpynnhl ,ll0Jillil!0 6bl npoU30HTl1 IIOHl!lmeHl/le 

sep0IITH0CTJ/1 0bpa3oBaHI/IJI a:.npii. B OCHOBHOM COCTOJIHl1ll. TaK111e I!3MCHeH11JI nepoHT

HOCTeii npnneJIJ/1 6bl K TOMY, 'ITO peaKQMH nep!lOB rpynnbl xapaKTCpl130BaJIHCb 6bl 

nol!MllieHHblMJ/1 3Ha<IeHHJIM11 110, a peaKQJ/11/1 BTopoii rpynnw - noBbllllCIIHbIMJ/1 no 

cpaotteHHro c HO peaKnHen TPen,en rpynmi. 
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B Ta6JI.3 npe.l{CTaBJieHhl MO .!IJIJI acex l1CCJie.l{OBaHHLIX peaKI~l1ii C yKa3aHl1eM l1X 

rpynnhl (.!IJIJI cpaBHeHl1JI np11Be.l{eHhl pe3yJI&TaThl .!1pyr11x pa60T [12-17]. Bl1.!IHO, 4TO 

OJKl1.!laeMoii 3an11cttMocT11 MO oT rpynnhl peaK1..111ii He Ha6JIIO.!laeTcJI. Hanp11Mep, B 

cny4ae l130Mepa c /" = o- · n 152 Eu l13MeHeH11e .l{eq>opMaQ~~ npo11cxo.1{11T n · peaKI..11111 

(,, n ), 11 HeT ee l13MeHeHl1JI B peaKQl111 (n, 7 ). )];JIJI OCHOBHOro COCTOJIH11JI 102 j,·,, -
o6paTHaJI c11Tya1..111JI. O.l{HaKo BMecTo noH11JKeHHoro 3Ha4eHl1JI MO B peaK1..11111 b, n) 

no cpanHeHl1IO C peaK1..111eii (n, 7) B11.!IHO l1X npOTl1BOnOJIOJKHOe C~OTHOllleH11e. )];JIJI 

peaK1..111ii, B KOTOphlX KOHe4Hhle R.!lpa B l130MepHOM 11 OCHOBHOM COCTOJIH11JIX l1MeIOT 

6JI113Kl1e 3Ha4eHl1JI napaMe-rpon .l{eq>opMa1..11111 (peaK1..11111 c o6pa3<iBaH11eM l130Mepa c 

I"= s-), MOJKHO 6blJIO 6bl OlKl1.l{aTb 6JI113Kl1X 3Ha'!eH11ii MO. BMeCTO Toro, KaK B11.!IHO 

113 Ta6JI.3,Ha6JIIO.l{aeT~JI l1X 3aMeTHhle pa3JI11'111JI 11 .!IJIJI.pa3HhlX p~aKQl1H 11 KOHe'!HhlX 

JI.l{ep. 

Heo6X0.!111MO, O.l{HaKo, OTMeTl1Tb, 'ITO Ha6JIIO.l{aeMoe pa3JI11'!11e MO MOJKeT 6h1Tb 

n onpe.l{eJieHHoii cTeneH11 CBJI3am~ c pa3Hh1Ml1 pacnpe.l{eJieH11JIM11 no 3Hepr1111 B03-

6yJK.!1eHl1JI 11 yrJIOBOMY MOMeHTY KOHe'!Horo JI.l{pa nepe.!I KaCKa.l{OM 7-KBaHTOB, 3a

ceJIJIIOII(l1M l130MepHoe 11. OCHOBHOe COCTOJIH11JI. 9Tl1 pacnpe.l{eJieHl1JI OKa3blBaIOTCJI 

B peaKQl1JIX. (n,7) nocne 3axnaTa HeiiTpoHa, a B peaKQl1JIX (,,n) - nocne 3M11cc1111 

HeiiTpoHa 113 B036YJK.!leHHoro R.!lpa, 06pa3y10Ir(erocJI np11 norJI0Ir(eH1111 7-KBaHTa. B 

T A Ii JI 11 U A 3 

l130MepHue OTHOllieHHR B peaKUHRX (r,n) H (n,r) 

PeaKUHSI 
In rp. E l13oMepHoe OTHOllieHHe 

m b 

M3B 3KCil. pac'!. 

is1Eu(r,nl1s0Eu 0 - 3 3,5 2,10(5) 

5,0 1,53(3) 0,65 

1s1Eu(n, rl1s2Eu 0 - 2 6,31 0, 52(1) 0, 19 

0,53(2) [12) 0,47 [15) 

0,43(6) [14) 0,12 [24) 

0,65(1) [15) 0, 11 [25) 

0,54(2) [17) 
-

8 3 6,31 0,0007(2) [12) 0,0015 

1s3Eu(r,nl1s2Eu 0 - 1 2,5 0,68(1) 

4,0 0,57(1) 0,20 
-

8 3 2,5 0,0029(1) 

0,0040(4) [13) 

4,0 0,0071(2) 0,025 

1s3Eu(n,7)1s4Eu 8 - 3 6,44 0,00031(3) [16) 0,0015 
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nocJie.l{HeM cnyqae pacnpe.neneH11e no 3Hepr1111 MollieT 6b1Tb .nocTaTO'IHO 11n1poK11M 

113-3a 'TOpM03H0I'O cneKTpa ,-113JIY4CH11l!. l.J11cJIO JI.l{ep C 3Hepr11eii /:' = Lo - /J,, - /:',. 
B 3TOM CJiy'lae onpe.l{CJll!CTCJI BblpameH11eM 

.\'(/:') = a(l:'u)HEu), (:!! 

r.ne a(/:;,) - ce'!eH11e norJIOII(CHl1JI JI.!IPOM ;-KBaHTa C 3Hepr11eii /:;,, Y( Fu) - Yl1CJIO 

,-KBaHTOB C 3Hepr11eii l:'u B TOpM03HOM cneKTpe, JJ,, 11 /:',, - 3Hepr11JI CBll3l1 11 Kl1-

HeTl14eCKal! 3Hepr11JI HeiiTpoHa, 11cnylI(.eHHoro 113 B036yJK.neHHoro JI.Lipa. Ha p11c.3 

N ( Eao36), % 

100 

75 

50 3 

25 

0 2 4 6 8 Eeo36., M38 
P11c.3. Pacnpe.l{eJieH11e JI.!ICP 

152 
/:'11 no 3Hepr1111 ao36yJK.neH11JI: 1 - e peaK1..11111 

( n, 1 ) nocne 3aXBaTa HeiiTpoHa, 2 11 3 - B peaKQl111 (;. 11) nocne 3M11cc1111 HeihpoHa 

np11 rpaHl1'1Hoii 3Hepr1111 TOpM03Horo 113JIY'ICH11JI COOTBCTCTBe!IHO 22 11 15 !Vbe. 

npe.ncTaBJieH np11Mep 3Toro pacnpe.l{eJieH1111, pacc'!11TaHHOro c noMOII(hlO Bblpame

Hl1JI (3) .!IJIJI peaKI..11111 IS:l /~u('Y. II) 152 g,, npl'f rpaHl1'1HOH 3Hepr1111 TOpM03l!0ro l13Jl)''ll'

Hl1JI 22 M3B. B 3Tl1X pac'!eTax 11cnOJib30BaJil1Cb l13BeCTHble q>yHKI..11111 B036ym.ne111rn 

q>OTOJI.l{epHblX peaKQl1H .!IJIJI 151 /;'n 11 15" l~u [18], 3KCnep11MeHTaJ1bHble c11e1npbl Kl1-

HeTl1'!eCKl1X 3Hepr11ii HeiiTpOHOB co cpe,!{Heii 3Hepr11eii 1 M3B [19] 11 T0pM03111,ll' 

cneKTpbl .!IJIJI 11cnoJIL3yeMoii B .naHHblX 3KCnepl1MeHTax TOpM03Hoii Ml1llleHl1 [20]. 
Pacnpe.l{eJieH11e JI.l{ep no yrJIOBblM MOMeHTaM nocne 3Ml1Cc1111 Helhpoua n p<'aK-

1..11111 (7, n) paCC'll1TblBaJIOCb Ha 0CHOBe onT11YeCKoro noTeHQ11aJia IJ3a1111,10.nettl"fBl1JI 

HeiiTpOHOB C 11.!IPOM (21] C l1CIIOJlb30BaH11eM napaMeTpon, onl1Cb1Bal01U11X CTaTl1CTl1-

'!eCKl1e CBOHCTBa yponHeii l130TonoB J,;u [22]. )];JIJI np11Be.l{eHH'oii Bblllle peaKQl1l1 11 

Tex JKe ycJIOBl1H OHO npe.!ICTaBJieHO Ha p11c.4. 

)];JIJI cpaaHeH1111 {la p11c.3 11 4 npe.!ICTaaneuhl aHaJior114Hble pacnpe.neneH1111 11.nep 
152 

/iu, o6pa3yIOII(l1XCJI peaKQ11JIX (n, 7) nocne 3axBaTa Tennoewx ueihpouoa. 8Tl1 

pacnpe.l{eJieH11JI 11Me10T Bl1.!I O.!ll1HO'!HhlX JI11H11ii- 3Hepr1111 eo3fiylK.neH11JI I:'= Ii. :11 M3B 
11 yrnonoii MoMeHT / = :! [14]. 
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N(I), % 

60 

40 

E=0-0,5M3B 
20 

fill n 1111111111 a , I - -- I 2 4 6 
100 ! n, X l 

50 

:;= 2 1 l ~-- 8 i'o 'I 
P111c.4. BH111ay - pacnpe.11eneH111e n.11ep 152 Eu no yrnoBoMy MoMeHTY B peaKQIIIRX 

( "· -1) 111 ( -1. 11.) np111 ,rneprmix uoa6ym.11eu111R yKa3aHHblX ua p111c.3. Baepxy - pacnpe.11e

JJeH111e n.nep 102 1;;11 110 yrJI0B0MY M0MeHTY, paCC'-11/lTaHH0e no CTaTIIICTl/l'-leCKOW MOJleJII/I 

(cn,'!OlllHaR .1,p111BaR) YI no,'ly'-leHH0e.1/13 1113BeCTHOW cxeMbl ypoBHeW {aepT111KaJihHble 

cToJI6111K111). '.':lHepr111R uoa6ym.neHIIIR yKaaaHa .flJIR Kam.noro pacnpe.11eneH111R. 

£,iJ cpauHeHIIIR 3TIIIX pacnpe.neJieHI/IW JIJIR 06e111x peaKQIIIW MO,KHO Bl/l.[leTi., '-ITO B 

pPaKI..U•1H (-
1

, n) cpe.nH111i°i yrnoaow MoMeHT aoa6y,«JleHHoro n.npa paaeH cn111Hy n.npa 

110c,1e 3ax1.1aTa HewTpoHa (I = :I) 'npn .11ocTaTo'-IH0 rnnpoKoM pacnpe.neneH111111 (no

J1ylll111p1111a .::-i.t _, :J). B TO me apeMR cpe.[IHRR 3Hepnrn B036y,«JleHl1R 3aMeTHO 

Hl,lllie .11ame np1,1 Hal160JibllleW rpaHlll'-IHOW 3Hepr11111 T0pM03HOro 1/13JIY'-leHIIIR ( 3Ha

•1eHl/l1I yrJI0BblX M0MeHT0B 11 3Hepr1111 B036YlliJ1eHl1R npe.ricTaBJieHbl B Ta6n.3). 

4To6!.I cy/ll1Tb o BJII1RHl1l1 3Tl1X paaJil1'-ll111 Ha HO, 6b!JIIII npoae.neHhl 111x pac'-leTbl 

)VIR o6eux peaKQIIIW l1 pa3HbIX 3Hepnttt aoa6ym.neHI/IR. .l(JIR. pac<teTOB 111cnoJib30Ba

JiaCb ocHoBaHmrn mi cTaTHCTU'-lecKott Mo.nem-1 nporpaMMa EMPIRE (23] c napaMe

TpaMH, Olll1Cb!BaJ01.I..1IIIMl1 aaBIIICl1M0CTb nJI0THOCTIII ypoaHett. OT. 3Hepr111111 Ill yrJIOBOrO 

M0Mf•HTa np11 3Hepnm coa6ym.neH11R m,1rne 1 M3B: a = ·211'-.i~B-
1
, <r "== '4,8 [22]. 

J..(nn o6JrncTn /;' < I M3B 11cnoJib30BaJIHCb cxe!llihl. ypoBHeii, 111aaecTHble 11a 111aMe

peHHW cneKTPOB -1-JIY'-leii nocne aaxaaTa HeiiTpoua [14,· 16]. O6a pacnpe.11eneH111R 

ypom,ew no yrnoBoMy MoMeHTY .UJIR n.npa 152 Eu npe.11cTaBJJeHbl Ha pnc.4. Pacc'-lu-
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TaHHble TaK11M cnoco6oM HO, a TaKme aHanorn'-IHbJe pacqeTbl .11pyr11x pa6oT [24, 25] 

npuue.neubl a Ta6n.3. 

CpaBHeH11e 3KCnepHMeHTaJibHblX 11 pac'-leTHblX HO noKa3aJio, '-ITO .[IJIR o6eux pe

aKQHW npu yKa3aHHblX Bblllle napaMeTpax pac'-leT npaBUJJbH0 nepe.11aeT 3aBl1Cl1MOCTb 

HO OT 3Hepru11 BOa6ylli.[leHl1R, OJIHaK0 npl1B0J1l1T K aaHl/lllieHHbIM 3Ha'-leHl1RM HO .[IJIR 

l130Mepa C /" = o- Ill K 3aBblllieHHbIM JIJIR l/l30Mepa C r = 8-. TaKaR ,Ke oco6eHHOCTb 

HO ,!1JJR ·111a0Mepa o- B 152 "'", B036YlliJ1aeMoro B peaKQIIIU (II.")), OTMe'-laJiacb l1 B npe

.!1bl.!1Yl..lll1X pac'-leTax (24, 25]. IloJiy'-leHHble B 0ilblTe 3Ha'-leHUR HO o6'bRCHRIOTCR, 

no-BIIJ(IIM0MY, ilOBbillleirnoii nJI0TH0CTblO ·ypoaHeii C MaJiblMIII 3Ha'-leHI/IRMl1 C[111HOB, B 

oco6eHHOCTl1 np111 Jll13Kl1X 3Hepr11111x BOa6y,«.zieHl1JI. ,UeiicTBl1TeJihHO, 113 puc.4 M0lliHO 

Bl1JleTb CJIBUr pacnpe.11eJieHIIIR no cn111HaM B CTOp0HY Hlll3KIIIX 3Ha'-leHI/IW C yl\leHbille

Hl1eM 3Hepr111111 eoa6ylli,!1eH11111. HpoMe Toro, KaK 0TMe'-laJI0Cb B uameii pa6oTe [26] no 

1/lCCJie.noaaHI/IIO peaKQl1I/I " 11"' 'f'o ( '). ") ') lSO:,'f'o, aaMeTHblll BKJia,!1 B aaceJieHl/le Hl/l3K0C[Il1-

H0BbIX l/l30MepoB BHOCJIT yp0BHI/I poTaQl10HHOH n0JI0Cbl, ilOCTpoeHHOH Ha l/l30Mepe. 

PacqeTbl ,!1JIR l/l30Mepa o- B "'2 1,·11 noKa3aJIH TaKllie, '-ITO yMeHbilleH11e 3Hepru11 

aoa6ym.neH1111 111 ylllnpeHne pacnpe.11eneHHJ1 no cn11HaM B peai,Q11111 ( 1 . 11 l no cpauHe

Hmo c peaKQ111ew (n. 1 ) O'-leHb Mano 113MeHJieT HO (oT 0,19 .no 0,22). B TO me upe~rn 

,!1JIR l130Mepa 8- B "'2 
F11 6onee lllHPOKl111 cne1np yrJIOBblX MOMeHTOB B peaKUi-'ll1 I - . // I 

np111BOJ111T K 3aMeTH0MY pocTy HO, '-ITO H Ha6J110J1aeTCJI Ha onbITe. 

TaKl1M o6pa30M npoae.11eHHble I/ICCJie,!10BaHl1JI noKa3aJil1 Ha npHMf'!W 1130T0ll0II 

/,'11 CJia6oe BJII/IJIHl/le .11ecpopMaQHIII Ha aep0JITH0CTb aaceJieHIIIJI 1/130MepoB II IH'al,IUHIX 

(n. -y) Ill ( 1, 'II). IlO-BH,!UIMOMy, B 0TJllll'-111e OT cnoHTaHH0 J1eJIJ1l..lll1XCJI l/l30~lepon nn1e11e

H11Ie .necpopMaQI/IH np111 nepexo.11e OT Ha'-laJibH0ro JI.Lipa K JIJIPY B K0Hf''IHOM COCTOHIIHH 

CJll1illK0M MaJio (..J.d2 ~ 0. I), '-IT06bl np111aeCTl1 K aaMeTH0My aanpeTy /IJIJI paJ111aI~HOH

HblX nepeX0.[I0B MelliJIY ypoBHJIMIII C pa3HOH .ne<j>opMaQneti 11.npa. 

B aaKJIIO'-leHHe anTopbl BbipallialOT 6naro.napH0CTh H.BaJia6a11011y III X.XpncTony 

aa noJJe3Hhie 06cym.11eHHJ1 111 IO.I..(.OraHecRHY 11 I0.8.Ile11uom1rneen<1y 3a nocT01rn

HblW 11HTepec K pa6oTe. 

Pa6oTa BblnOJIHeHa np11 no.11.11eplliKe Pocc1111cKoro <j>ou.na cj1y11.naMN1TaJ11,Hwx 11c

cne.nonaH111ii ( rpaHT N96-02-177 4 7 a). 
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Pl5~96-468. 

ripcrne.neHbl ~J~epemrn H30MepHblX OTHOJlleHHH B pea~UHHx: (,;, :y) Ii. (Y, 11) B 
0

H30TQnax Eu .. 11cn~Jih30BaJlHCb ,Te~OB~Je HeHTJ)OHbl H. rnp~W3HOe u:J.riiie,me B 
-,llHarH130He rpaH~t.JHbIX_,meprni-i 13 _,::22-M3B. B pe-aKUHHX B036}')KiianHCh H30-~~ep-, 

'Hble COCTOl!HHi c~ C~HHO~ H ~efnocn/10 o-' H 8.:: ~---~IJOTonax 150Eu, 152Eu H 
154, ' ,· ! ·: ', . - .. _:. ·.· '1 ; . ·. ,'-, •.". • , , --: , .. • ' , . ' • ' - ' . . 

Eu. Jl.1rn, onpe.neneHHH 0 BbIXO,lla peaKUl;IH' H3MepHJI11Ch ,y-cneKTpbl o6pa3yJOIUHXCH/ 
} , ( \ ·, ' ' . . .· ' , ' , . . . ,· --- . , . I' • 

n_po.llYKTOB peaKu~ii. 0_6~y)KJ],aeTcH BJ11rntt11e Jcea.npyrtonbH,?i-i .necpop¥auul1 _ ~pa Ha 
eenH'IHHY HJOMepHbix· OT/10WeHHH. : ·- · , ·· · · ·, ·· ·'. , ·,·· ,: : ' ,-, · /' '•. 
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.. '1•-.,- . ,s' .• ,' ·:\ ·,:-,'' ,·, ',,,.' _, ', ,,, ' ,',", 

Pa6o-ra Bhmom1etta !l Jia6opaTOpHH sii:iepHblX peaKUHH Hi,(r.H.<l>nepoaa omnt 
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Excitati~n of Is6meric St~tes in (y, ~)i:lnd° {11,_y)-Re~ctionii . 
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· The;~~asure~ents ot ine is~meric ratios ~ere, perfor~e-d,in (/i, y), amf (y, n) 1~ " 

reaction's in Ifo iso(opes~The therm'al neutrol}S and bremsstrahlung in-the bo,undary 

~nergy, ;ange of 13 :t: 22 Iyle V Jere us~d. The is~meri~ level~ o- and 8- '}\'~re ex~ited I!' .. 
in·tn~ isotope~ 150Eu{ 152E~ ~nd '. 154Eu .. Thb y-~pec~a ,of, obtaine9 ~e~ction pr9d,ucts) 

, were measµred for the reaction yields determination. The influence of. the nuclei 
qmtdrupole deforn1a~ion on Jhe ifomeric ra,tio is desc~i'bed.), . , . , , __ ~ · 
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