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1. BBE.IlEHHE 

Hcc.neAOBaHHe CTPYI<TYPbl .AAPa l:;sm 83 npe,qCTaam:teT oco6bfl7! 
~HTepec, nOCKO.nbKY 3TO RAPO CO,qepmHT OAHH He~TpOH CBepx aa­
nonHeHHOH 0601104KH C N~82 H HSXOAHTCR B CSMOM Ha4a.ne nepexo,q­
HOH o6nacTH ,qe¢1opMatV1H. B noc.ne,q~-:~He ro,qbl CTPYK}1pa 145Sm r.13Y""' 
4a.nacb c noMOW.biO (d,p)-, (a,3n)-+1 ( 13 c, 12 C)-peaK4HIIi 1•

41
, pacce::=jHH.A 

no.nRpl-1aosaHHbiX npoToHoe /5/ H npH pacna,qe 145Eu /6, 11 I CCbl.nKH 
Ha 5onee paHHHe pa6oTbl np~-tse,qeHbl s 16~91 I. TeopeTH4eCKOMY onH­
caH\oiiiO 146 Sm nocs.Aw,eHbl pa60Tbl 13• 101 • 0Ho aaTpy,qHeHo TeM, 4TO 
cnHHbl-6o.nbWHHCTBa yposHe~ c 3Hepr~r~eH Bblwe 1,6 MaS ycTaHOs.ne­
Hbl HeO,qH03Ha4HO H 04eHb Ma.no ASHHbiX 0 sepORTHOCTRX H napaMeT­

pax CMeWHBSHHR MYJlbTHn01lbHOCTeH nepeXOAOB. 
B HacToRw.eH pa6oTe sneps~e ~ay4ancR pacnaA RAeP 145Eu, 

op~eHT~poaaHH~x np~ ceepxH~3K~x TeMnepaTypax. 6~nH onpeAeneHbl 
napaMeTpbl CMeWHBaHHR MYflbn1nOflbHOCTea::i AJlR 60ilbWOrO 4HCI1a ne­
peXOAOB H ycTaHoaneHbl OAH03Ha4HO HilH yTo4HeHbl cnHHbl PRAa ypoe­
HeH 145 Sm, HeKOTOpble CBOa::iCTBa HH3KOI1e~a~HX COCTORHHH 145 Sm 
6~IlH npoaHai1H3HPOBaHbl B paMKaX KBa3H4aCTH4HO-$QHOHHOH nony­
MHKpOCKOOH4eCKOH MOAeilH RApa. nony4eHHble H8MH npeABapa.tTe!lb­
Hble ASHHble ony6J1HKOBaHbl B pa6oTe 7111 • 

2. METO.IlHKA 3KCnEP~MEHTA 

AKTHBHOCTb 145Eu IT I> -5,93 A I 6bl!1a nony4eHa B peaKqHH 
rny6oKoro pac~enneHHR ap6HR npoTOHaMH c 3Hepra.teH 660 MaB Ha 
BHyTpeHHeM ny4Ke CHHXP04HKflOTPOHa OHflH. nocne paAHOXHMH4ecKo­
ro B~AeneHHR ~paK~HR eepona.tR paaAenRnacb Ha Macc-cenapaTope. 
npH 3TOM HOHbl 14DEu BHeAPRilHCb B ¢QI1bry H3 4HCTOrO ~eneaa 
199,999%1 nPH ycKOPR~eM noTeHqHane 65 KB. ~O!lbra TO!l~HHOH 
0,1 MM nepeA HMnnaHT84HeH OT*Hranacb. nocne HMnnaHTa~HH o6paa­
~Y OPHAaBa!laCb CflOpMa AHCKa AHaMeTpOM- 6 MM H aKTHBHOCTb C ero 
nosepxHOCTH MexaHH4eCKH YAanRnacb. 

OXIla*AeHa.te o6paa~a 145Eu~: p..o ceepxHH3KOH TeMnepaTypbl 
OCy~eCTBilRilOCb npH OOM~H M0AH~4HPOBaHHOrO pe¢PH*epaTopa 
pacTBOpeHHR 3He B 4He112( npH 3TOM o6paae"' eMecTe c RAePHWM 
OpHeHTa~HOHHbiM TepMOMeTpOM 64MnNi npHn8HBai1CR MRrKHM nerKo­
nnaBKHM npa.tnoeM K TennoaoH noAflO*Ke pe¢PH*epaTopa. MaTPH4bl Fe 
H Ni npHBOAHflHCb B COCTORHHe MarHHTHOrO HaCW~eHHR BHeWHHM Mar­
HHTH~M noneM 1 T, npHno~eHHYM BAOnb noaepxHOCTH o6paa~a./none 
coaAaeTcR napoH caepxnpoaoAR~Hx KaTyweK renbMronb~a/. 
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raMMa-wany4eHHe perHCTpHpoaanoCb OAHOBpeMeHHO nOA yrnaMH 
0° 1-1 90° K HanpaaneHH~ aHewHero MarHHTHoro non~ npw noMO~H 
~e(Li) ,qeTeKTOPOB C pa6o4~M~ 06beMaM~ 29 ~ 38 CM 3 /3HepreT~-
4eCKOe paapeweH~e 3-3,5 K38 np~ 3Hepr~" 1332 K38/. ~eTeKTOP~ 
yCTaHa8DH8anHCb Ha paCCTO~HHH 10 CM OT HCT04HHKa H3Dy4eHH~. 
5onee nOAPo6Ho cwcreMa perwcrpa~HH wany4eHH~ onwcaHa a pa6o­
re1131.J:l,nR onpeAeneHH~ aHH30TpomtH 1- W(0°) H W(90°)-1 yrno-
8biX pacnpeAeneHHi1 y - ny4ei1 6blllH npoae,QeHbl 4eTbtpe cepww waMe­
peHwH. HopMwpoaaHHble HHTeHCH8HOCTH W(B) onpeAeflRJlHCb KaK oT­
HOWeHHR nno~a,qeH nHK08 8 cneKTpax, H3MepeHHbiX npw reMneparype 
T = 15,5/1 I MK H np\.1 TeMneparype T ~ 1 K, npH KoTopoH pacnpeAe­

neHHe H3ny4eHHR HaorponHo. CneKTPbl y-ny4eH o6pa6arblaanwcb Ha 
3BM 63CM-6 np11 nOMOJ.q"f CHCTeMbl nporpaMM I 141, 

3. AHAnH3 3KcnEPHMEHTAnbHbiX AAHHbiX 

Yrno8oe pacnpeAeneHwe y --Hany4eH"fR opt.1eHT"1P08aHHbtX paAt.10-
at<T"18HbiX .R,qep MO>KHO aan"1CaTb 8 8H,Qe /15/ 

W(O)~ :£ BkAkUkGkPk(cose), 
k _qeTH· 

/1/ 

rAe 8 - yron MemAY HanpaaneHHeM H3Jly4eHH~ H OCb~ OpvteHTa~HH, 
Bk - napaMeTpbt op\.1eHTau,HH -MarepvtHCKoro ~APa, A k - Ko3¢¢H~¥teH­
Tbl yrnoaoro pacnpe,QeneHvtR vtany4eHHR, U k - Koa¢¢\.1t.V"'eHTbl AeopHeH­
ra~wH npeAWeCTBY~IltHMH nepeXOAaMH, Q k - nonpaBKH Ha KOHe4Hbli1 
renecH~H yron AeTeKropa, Pk - nonHHOMbl nemaHApa. 

HaMepeHHble 3Ha4eHHR aHHaorpom1H 1- W (0°) 11 W(90°)-1 noason~~T 
nony4HTb Ha ¢OPMYI1bl /1/ aHa4eHHR B2A 2 U 2 ."' B 4A 4 U 4 : 

B A U ~-
2 2 2 

8{ W(90°)-1) + 3( 1-W(0°)) Q 4(90")/Q 4 (0°} 

4Q 2 (90°) + 3Q 2 (0°} Q 4 (900)/Q4 (0°) 

[ 1 - W(OO)] + Q 2 ( OO}B2 A2 U 2 B A U = - ---'--:--="'---_::__::__:: 
4 4 4 Q 4 (Oo) 

/2/ 

/3/ 

60l1bWHe OTHOCHTe11bHble norpeWHOCT-H B onpeAe!leHio1""' 8 4A4 U 4 ~ KaK 
npaB~IlO, He n03801lR~T HCnO!lb30BaTb 3TOT ~neH AJlR 00!1y4eHH.A 4HC­
I16HHblX peayn-bTaTOB. no3TOMY aHa!lvt3 3KCnepJ.1MeHTa!1.bHbiX AaHHbiX 
npOBOA1111C.R Ha OCH08e Be11H4HH 82A 2 U 2 H3 Bblpa>KeHJ.1R /2/ J.1 CBe-
AeHHH o pacnaAe 145 Eu H3 pa6or /6-9/. CooraercrayJO~a.A 4aCTb 
cxe·Mbl B036Y*AeHHbiX COCTOJ:fHH.:i 145sm npeACTa8!leHa Ha p~c. 1, a 
aKcnepHMeHTanbHble aenH4HH~ BzA2 U2 - a Ta6n.1. 3TJ.1 B~Hbl 
pacc-4HTaHbl no cpeAH-HM aaaeweHHbiM 3Ha4eHHH aH""3oTponHH, nony-
4eHHblx s OTAe1lbHb!X: cepHRX H3MepeHt-tH. KoallXJ)HQHeHTbl Qk Bb14'HC!l.A­
nlo1Cb no MeTOAY, OnHCaHHOMY B pa6ore 1161 , 

2 

, 



AnA f3 -ne~exo,qoa Ha ypoeHH 146 Sm Mbf npHHHManH Ta6nHLIHble 

3Ha4eHHA ~2 171 
,npeAnonaraR, 4TO ~jB_ = 1 HllH 2. OpH P~C4eTe_ u2 

A/lA YPOBHeH, .KOTOpble aace11RIOTCA H nEipexOABMH C BbiWe.neJ«Bl&lHX 

Y.POBHeH 146Sm, HCnO.flb30BB11HCb nap~UroteTpbl 8 _CMeWHBBHHA MYllbTHnOilb"' 

HOCTeH, nony4eHHble s ·HaCTOR~eH pat5oTe, H aHa4eHHR 1B(a NJ, 
paCC4J.1TBHHble no 3KCnepHMeHTBilbHbiM 16·81 H TeopeTJ.otLI'eCKHM 8/3Ha-

4eHHRM K03~H~HeHTOB BHyTpeHHeH KOHBepCHH aK. 

napaMeTpbl OpHeHTB4HH OCHOBHOrO COCTOAHHR 146Eu /ITT"= 5/2"1 ·82 

6b1JU1 Onpe,qeJleHbl no H3MepeHHblM 3HB4eHH.AM BHH30TPOnHH A"R -El -

nepeXOAOB 653,5; 910,6 H 1804,2 K38 H TeopeTH4eCKHM 3Ha4eHHRM 
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Ta6JIH!.Ia I 

3ff;:J.t.IeHHR aHH30TpOTIHH AJIR y -nyT.JeH, conpoBOJK,ll;aiOUUiX paCTIM 
opHeHTHpOBaHHblX R,qep 145 Eu 

Ez KSB _B2"2U2 Ez KSB 
III ,I 0,305(I3) 764,8 
I9I,2 0,26I (20) 893.7 
292,2 0,52.(43) 9I0,6 
314,I O,II(24) I078,9 
338,3 -0,25(I5) 1239,6 
365,4 0,24(22) I423 ,I 
373,6 0,47(24) 1532 ,I 
434,4 O,II7(36) 1547,2 
453,5 0,17(15) 1658,4 
526,0 -0,06(13) I804,2 
542,6 -O,OOOI (36) 1857.7 
653,5 -0,3029(87) 1876,6 
713,6 0,016(38) !972. 7 

Ta6nH~a 2 

llapaMeTp OpHeHTa~HH 

WI" 145 Eu 

Ez KSB r!' .... r' t _B2 
653,5 3/2+ • 3/2~ I ,012(29) 
9I0,6 5/zt .. 3/2- I ,28(32) 

1804,5 5/2+ • 7/2- I ,088(74) 

CPe~Ree B3BBWBHHOB I,024(27) 

B2"2u2 Ez ROB BzA2U2 
0,0464(87) 1997 ,o 0,3096(47) 

-0,076I (48) 2133,4 -O,I30(I 7) 
0,315(79) 2155,3 0,257(18) 

-0,3548(90) 2192,9 -0,489(32) 
0,307(45) 2276,6 0,153 (28) 

-0,412(39) 2329,4 -O,OBOI (92) 
0,637(18) 2340,6 0,223(73) 
0,348(57) 2346,5 0,598(1 7) 

-0,1723(50) 2425,8 -0,305(15) 
0,0955(65) 2482,0 0,359(99) 

-0,4II6(94) 2508,3 -0,217(45) 
0,3201 (50) 2513,4 0,14(13) 

-0,103(26) 

K03$¢~4~eHTOB A2 .QnR 3T~x ne­
pexo,qoe. B Ta6n. 2 npHse,qeHbt 
nony4eHHbte eeJU14HHbt B

2 
J.1 HX 

cpe.QHee eaeeweHHoe 3Ha4eHHe. 
Kos¢¢H4HeHT A2 yrnosoro pac­

npe,qeneHHR H311Y4eHHR ,QJlR nepe­
XO,QS li -+If aan~t~CbiBSeTCR B BH­
,qe/151: 

A 2 ~[F 2 (LLI;lr) +2BF2 (LL'I,I 1) + 

/4/ 

r,qe ~ 1o1 L '=L+l- MY11bTHnonbHOCTVI H311y4eHI-1R, a Ko3¢¢H4J.1eHTbt F 2 Ta6y11HPOBaHhf17l_napaMeTpbl CMeWHBaHHR MYJlbTHnOJlbHOCTeH nOJ1y4aeM, 
no,qcTaBJlRR 3KcnepJ.1MeHTa.hbHble 3Ha4eHHR A

2 
s ypasHeHHe /4/ "' pe­

wa.A ero oTHOC~TenbHO O(L/L). 0AHO H3 ABYX peweHH~ ypasHeHHR 
/2/ Bbi6HpaeTC.A nyTeM cpaBHeHHR C COOTBeTCTBYIOll.leH BeJ1H4VIHOI::i 
l8(aK )) • nony4eHHble TaKHM o6paaoM 3Ha4eHHR 8 A!lR nepexoAOB 
145 Sm np~t~BeAeHbl B Ta6n. 3. 8 CJ1y4aRX, KOrAa COOTBeTCTBYIOUIHe 

3Ha4eHHR aK He 6biJ1H onpeAeileHbl 1-1!11-1 YIMeiOT 60JlbWYIO norpeilJHOCTb, 
B Ta6n.3 nPY1BeAeHbl o6a 3HS4eHJ.1R 8. 
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Ta6JtH11a 3 

ITapaMeTp~ CMemHBaHHH MYnbTHnonbHOCTeH AnH rrepeXOAOB 145Sm 

E.,~ K3B I* I El KSB If A2 ~8' 
I 2 4 6. 7 

893,7 3/2- 893,7 7/2- -O,I39(Il) o,004±o,ar2 115/EZ 

I423 ,2 9/2- 1423,1 7/2- -0,5ffi(62) 0 49+0,06 
' -o,05 E2/III 

I547 ,3 3/2+ III,! I/2+ 0!403(21) -1 ,9sto,06 E2/III 

I547,2 7/2- 0,460(77) 0 62+0,12 • -O,IO E3/112 

!627,6 3/2+ I91 ,2 I/2+ 0,348(30) o,o84±o,ar6 E2/III 

1658,5 5/2- 764,8 3/2- 0,069(13) o,r6to,O? E2/lll 

I658,4 7/2- -0,256(10) -2,or-o,06 E2/lll 

1857 '7 7/2+ 434,4 9/2- 0,131 (40) -o,ar5to,027 112/EJ: 

1857,7 7/2- -0,459(16) 0,03I±o,023 M2/EJ: 

1876,6 7/2- 453,5 9/2- 0,19(17) 0,03±0,12 E2/lll 

1876,6 7/2- 0,357(II) -I ,29~8·~ E2/III 

1972,7 3/2- 314,1 5/2- 0,!4(31) 0 04+0,~7 E2/lll 
t -0,29 

365,4 1/2- 0,31 {29) -2 2+0, 7 E2/lll ' -I ,3 
1078,9 3/2:" -0,463{17) o,04to,ar E2/III 

1972,7 7/2- -0,135(34) o,arto,04 M3/E2 
I 9+1 ,4 

. 
1996,9 5/2- 338,3 5/2- -0,37{22) ' -o,s E2/III 

1997,0 7/2- 0,460{14) 0,24I±o,arr E2/lll 
2133,4 3/2- 526,0 I/2- -0,08{17) 0 31+0,10 E2/lll ' -0,09 

1239,6 3/2- 0,40!{60) -0 614+0,071 E2/MI • -0,087 
2133,4 7/2- -0,170{23) -0 030+0 ,026 M3/E2 • -0,027 

2155,3 5/2- 2155,3 7/2- 0,382{29) o ,r so±o ,022 E2/MI 
HJIH 24+24 

- 8 
?/2- 2155,3 7/2- 0,287{2!) -I,or~:~ E2/lll 

HJIH -I9~zJ 
9/2- 2155,3 7/2- 0,310(23) -0,004±o,OI2 E2/MI 

ro 39 HJIH -5,6 -0'44 

a/ • 
B HacToR~eH pa6oTe npHHRTO onpegeneHHe 3HaKa 8 H3 pa50Tbl 119~ 
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Ta6m·n.J;a 3 /rrpo,II,OJIJKeHHe/ 

I 2 3 4 5 6 7 

2I93 ,o 7/2- 2I92,9 7/2- -0 ,546(39) 0 I 8+0,II E2/MI ' -0 ;07 
""" 0 77+0,I2 • -0 IS 

9/2- 2I 92,9 7/2- -0,590(42) o s8o• 0 •04§ E2/MI 1 -0,043 
""" 2 70+0 ,30 ' -0,27 

2276,6 5/2+ 2276,6 7/2- 0,227(42) 0,06't-0,030 M2/EI 

9/2+ 2276,6 7/2- O,I85(34) o ,063to, or 8 M2/EI 

2329,4 5/2- 2329,4 7/2- -O,II9(I4) -D,I94iO,OI2 E2f:.u 

11m1 -2 ,94±.o ,II 

7/2- 2329,4 7/2- -O,OB9(II) -D,39I±O,OI2 E2/!!I 

""" 2,62i0,08 
9/2- 2329,4 7/2- -0,097(II) o ,21sto ,oo7 E2/lfl 

""" 24 1•
4

•
2 

'-3,1 
2340,6 5/2- 2340,6 7/2- 0,33(II) O,I4±0,08 E2/lfl 

""" I& I ~ I2 
7/2- 2340,6 7/2- 0,249(82) -0 9I+0,17 

t -0,25 E2/M1 

lllll! jltJ .. 8 

9/2i 2340,6 7/2- 0,269(88) o,orsto,047 

''"" -6 s•I •
6 

' -2,9 

2346,4 5/2- 373,6 3/2- 0,70(36) -1,19~Nf E2/l!I 

2346,5 7/2- 0,888(35) 0 81.o,f8 E2/MI ' -0,10 
Hlll! I , 'f-0 ,3 

2425,9 5/2- 292,2 3/2- 0, 77(64) -5,97 '0 ~ 0,12 E2/l!I 

1532,I 3/2- 0,947(37) -0 3%+0,040 
' -0,046 E2/l!I 

2425,8 7/2- -0,453(26) -I ,25 _. o.; -0,59 E2/l!I 

2482,0 5/2- 2482,0 7/2- 0,53(15) 0 30+0,14 E2/l!I ' -0 12 
""" ~f6 - 3 

7/2- 2482,0 7/2- 0,40(II) -I7,7.,!>.;-1,0 E2/!II 

2508,2 5/2- 2508.,3 7/2- -0,323(67) -0 40+0,08 
' -O,II E2/!II 

Hlll! -I, 74io,33 
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Ia6nHu;a 3 /npop;oJIJKeHHe/ 

1 2 :3 " 5 6 7 

2508,2 7/2- 2508,3 7/r -0,242(5I} -0,224to,055 E2/MI 

•JIH I 76'0,24 
' -0,20 

2513,3 5/2- 2513,4 7/2- 0,21(19} o,os:to,I4 E2/MI ... 1a1 ~ 4,4 

7/2- 2513,4 7/2- 0,16(15} -0 72+0,21 
' -0,.33 E2/MI 

Rllll 1~1~3,7 

9/2- 2513,4 7/2- 0,!7(16) 0,07Ito,084 E2/III 

Hlll! -ro+ 5 · .. -49 

4. CnHHbl H 4ETHOCTI1 YPOBHEA 

YpOBH~ 145 Sm 06CY>I<AaiOTCJ:J B nOPJ:JAKe yBe!lH4eHH~ MX 3HeprHH, 
XOTR npH aHaJ1H3e 3KCnepHMeHTaJ1bH~X AaHHMX OHH paCCMaTpHBa~TCR 
Ha4HHaR- C BbtWe.ne>!<all.IHX ypoaHec::i C TeM, 4T06bt nony4HTb He06XOAH"­
Mble AaHHbte AilJ:J onp-eAelleHHR K03$¢>H4HeHTOB U2 . 

YpOaeHb B-93, 7 K38, I 17 =312-. YpoaeHb aacenReTCR 6onbWHM 4"1c­
noM nepeXOAOB, OAHaKo pacc4"1TaHHOe 3Ha4"eHHe U 2 =0,534/23:/ no­
aaonReT onpeAe11HTb K03$¢>H4HeHT yrnoaoro pacnpeAeneHHR A~J:J ne­
pexoAa 893, 7. K38, A ~-0, 139/11/, KOTOp~H xopowo cornacyeTcR 
c TeopeTH4eCKHM 3Ha4eHI-1eM i\:=-0, 143 A11R 4HCToro E2-nepex"oAa. 
3/2 ~7/2. CneAOBaTe.nbHO, npeAno.no>~<eHHR, CAe.naHH~e HaMH.npvt a~-
4HcneH~H 3Ha4eHHC1 U2 A11J:J 6o11ee B~COKHX 8036Y>KAeHHbiX COCTOR­
HHC1, 060CHOBaHHbl H cnHH~ 3THX COCTO~HHC1 onpeAeJleHbl B OCHOBHOM 
npaBHJ1bHO. 

a11J:J YPOBHR 1423,2 K38 HaMH 6biJ10 paCC4HTaHO 3Ha4eHHe U2 = 
0,803/61/. 

YposH~ 1436,3 K3B, I" 1/2+ ~ 1607,3 K3B,I" -1/2-. 3Ha4eH~R 
Cni-1HOB 3THX ypOBHec::i 6b111H ycTaHOBJleHbl paHee no pe3yJ1bTaTaM H3-
MepeHHR yrllOBbiX y-y KOppe11R4HC1 /S/ ·H H3y4eHHR H3o6ap-aHanoro­
BbiX pe30HaHCOB npH pacceJ:JHHH nOJ1J:JpH30BaHHbiX npOTOHOB/SI.Yrno­
BOe pacnpeAe.neHHe y-ny4eC1 c aHeprHRMH 542,6 H 713,6 K3B vtao­
TponHo /eM. Ta6n. 1/, 4TO cor.nacyeTCR co aHa4eHHeM I =1/2 A11R 
3THX ypOBHec::i. 
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YpoaeHb 1547,3 K3B, 1"~3/2+. flepexoAbl 111,1 w 653,5 K36, 
paap~ma~~~e 3TOT Y~OBeHb Ha COCTORH~R C 1" =1/2+ H 3/2-,~a6n~­
AaiH"'C-b a y-y coenaAeHl1flx 181, 1o1x MY1lbTHnonbHOCTb 6blna ycTaHoane­
Ha /7/ cooTeeTCTBeHHO _Kax Ml(E2} t.1 El. TaKMM o6paaoM, WlR ypoa­
HR 1547,3 K38 803M0)f(Hbl 3Ha4eHHR 117 =3/2+ HJU1 5f2+.HaWH peayJlb­
TaT~ A11R El-nepeXOAa 653,5 K36 HCK11~4a~T CnHH 5/2, TaK KaK 
3KcnepwMeHTanbHaA aenw~wHa A.f653,5; 3/2/ = -0,395/15/ corna­
cyeTCR TO.nbl<o c TeopeTHt.4eCKHM 3Ha4eHio1eM A 2 /3/2 ... 3/2/ = -O ,400. 
I ,llnR cn1o1Ha 5/2 coOTBeTCTBYIOIIIHe aenw41o1Hbl paaHbl A2 ~ -0,450/18/ 
w A2/5/2 ~312/ = 0,374/. CneAoaaTenbHO, ecn1o1 nepexoA 
1547,2 K38 Ae~cTBl1TenbHO paapR)f(aeT paccMaTpHeaeM~~ ypoeeHb 
Ha OCHOBHOe COCTORHHe, TO era MYJlbTHOOJlbHOCTb M2+E3 H 0=0,62~:~~. 
npH4eM 3Ha4eHHR A2 Allfl nepeXOAOB 111,1 H 1547,2 K38 6biJlH onpe­
AeneHbl He3aBHCHMO OT CBOHCTB nepeXOAOB, aacenfi~~HX 3TOT ypo­
BeHb, no aen>14~He B2U2 ~0,757/22/ AilA El-nepexoAa 653,5 K3B. 

YposeHb 1627,6 K38, 1"=3/2+. CornacHO cxeMe pacnaAa ~ MYnb­
T~nonbHOCTW Ml C~JlbHOrO nepeXOAd 191,2 K38 3TOT ypoBeHb MO~eT 
a.tMeTb I"= 1 12+, 3/2 + J1n~ 5/2 +. Ben~4~Ha aHa.t3oTponvn1 AJlR nepexo­
AB 191,2 K38 cornacyeTCR TOJlbi<O CO 3Ha4eHHeM I"= 3/2+.Koa4>¢U'I­
~HeHT Aeop~eHTa~a.tH AllR aToro ypoSHR paaeH U~0,733/22/. 

YpoaeHb 1658,5 K38, 1":=5/2-. CxeMa pacnaAa 145Eu 11 MYllbTH­
non~HOCT>1 Ml 1o1 E2 nepeXOAOB 764,8 H 1658,4 K3B noaaO!lRIOT np~­
nl'lcaTb ypoat:tiO aHa4eHJ.'IR I"= 3/2- J.'lllJ.'I 5/2-. CrH'IH 3/2 HC-Kl1104aeTCR 
no aHH3oTpon""H AllR nepexOAa 1658,4 KaB. B pa6oTe 161 Ha ocHose 
yrnOBOH Koppe!lR41o1>1 KaCKaAa 764,8-893,7 K36 AJlR YPOBHA 1658,5K38 
~no HCKn104eHo 3HS4eHHe I =5/2 a npeAnonomeHHH, ~To 764,8 KaB -
4HCT'b1H Mt-nepeX-oA. 0AHSKO COrJlSCHO HSWHM A9HHbiM 3TOT nepeXOA -
nma Ml+E2 c napaMeTpoM 5=0.16/7/.CooTseTCTBYK>111Hiil 3TOMY aHa4e­
H>110 8 K03<1JiJ>>141-1eHT KOppenR4>1>1 A22[ 5/2- (Ml+E2)3/2- (E2) 7/2-]~0,011/11/ 
cornacyeTCA <: ~2={) ,049/26/, np~BeAeHHbiM a pa6oTe 161. 0TMeTI1M, 
4TO f.lOJly4eHHoe HSMH 3Ha"4eHHe 0 XO_pOWO cornacyeTCR C Be11H4HHOH 
0 = 0, 12/2/, Onpe,qeneHHOiil 8 pa6oTe/20/ MeTOA0M yrnOBbiX y-y 

' -KOppellRt.tHM. 

YposeHb 1804,2 K38, I" =512 +. 8 pa6oTe/6/ AilA 3Toro ypoaHA 
6blno YCTaHoaneHo I"~ 512 +f7f2 +t. Cnlo1H 7/2 >1CKnl04aeTCA no aHHao­
TponH>1 AilA El-nepeXOAOB 910,6 H 1804,2 KaB, 

YpoaeHb 1857,7 K38, I"= 7/2+. CornacHo cxeMe pacnaAa"' Mynb­
nmollbHOCTH El nepeXOAOB 434,4 H 1857,7 K38 161 ypoeeHb MomeT 
HMeTb 117 =5/2+ HJlH 7/2+.Ha OCHOBe dHH30TponHH AllR 3THX nepexo­
AOB cnHH ypoBHR onpeAenReTcR OAH03Ha4HO KaK 7/2. TaKHM o6paaoM, 
pa3Me~eHHe/6/ nepeXOAd 963,8 K38 MemAy 3THM ypOSHeM H COCTOR­
HHeM 893,7 K38, 117 = 3/2- ,no-BHAHMOMy, HeeepHo. 6onee eepoRTHO, 
4TO 3TOT nepeXOA pa3pRmaeT yposeHb 2387,3 K38. 
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YposeHb 1876,6 KaB, I"= 7/2-. CorracHo cxeMe pacnaAa 1o1 MYI1b­

THnOJ1bHOCTRM Ml HI1H E2 nepexoAOB L.34,4 1-1 1876,6 K3B AJlA 3Toro 

YPOBHA 803MQ)f(Hbl I 1T = 5/2- YIJlH 7/2-. 3Ha4eHHe 177 = 5/2- HCKJ1104aeTCA 

no se.nH4HHe aHYI30TponHH AJ1R nepexoAa 453,5 K3B. nony4eHHOe Ha­

MV1 aHa4eHI-1e I 77 = 7/2- cosnaAaeT co 3Ha4eHI-1eM, onpeAeneHHbiM a 

3KCnepHMeHTaX no H3y4eHHIO lo1306ap-aHaJlOrOBb1X pe30HaHCOB /5/, 

YpoaeHb 1972,7 K3B, 1"=3/2-. KaaHTOB~e xapaKTepHCTH~ ypos­

HA 6biJlH xopowo ycTaHosneHbl paHee 14•6•8•91• Be.nH4HHa A 2 = 

= -0,135/34/ AilR E2-nepeXOAa 1972,7. K3B XOPOWo CornacyeTCR 

c TeopeT"4ecK"M 3Ha4eH"eM A 2/3/2 ~ 7/2/ = -0,143, 4TO noATBep>K­
AaeT 3Ha4eHHe 171 = 3/2 "'"".TaKI-1M o6paaoM, nepexoA 549,4 K3B, paa­

Me~eHH~H B pa60Te 161 Me>KAY ypoBHRM~ 1972,7 ~ 1423,2 K3B 
/1 71 =912~, no-BHAHMOMy, paapAmaeT yposeHb 2425,8 K38. 

YposeHb 1996,9 K3B, I" =5/2 -. CxeMa pacnaAa H MYJ1bTHnOJ1bHo­

cn1 E2 J.1 Ml nepeXOAOB 338,3 1-1 1997,-0 K3B noaaoJlAIOT np~r~m1caTb 
ypoBHto 3Ha'leH~R I"= 5/2- ~n~ 7/2 -.AnR Ml + E2 -nepexoAa 338, 3K3B 

HaM~ 6~~ onpeAeneHbl 3Ha4eH~R 8(I=512) = 1,9:J·: "8(I=7/2)=5,3~~:!. 

noc.neAHee 3Ha4eHHe· He cor.nacyeTcA c selfH4HHOa71 jO(a K)l=1,12~;:;, 

paCC4HTaHHm1 no AaHHbiM pa60Tbi/S/.·TaKHM o6pa30M, KBaHTOBbee xa­

paKTepHCTHKH aToro ypoBHfl I" =5/Z'".npH t-t3y4eHI-1H 143o6ap-aHanoro­

Bb1X pe3oHaHcoa 151 Tatot<e 6bl.no nony4eHo 3Ha4eHHe I"= 5/2-. 

YposeHb 2133,4 K3B, I"=3/2-. BoJMO>KHble 3Ha4eH"R I" =3/2-
HnH 5/2 AI1A 3TOrO ypOBHA fibiJlV'I ycTaHOBJleHbl B pa6oTe 161 .3Ha4e­

HHe 171 =512- HCKn104aeTcA no senH4V1He aHH30TponHH ~ nepexoAa 

526,0 K3B H<l ypoBeHb 1607,3 K3B, I"=1/2-.Ben"4"HaA:r-0,170/23/, 

nony~eHHaA AJlA E2-nepexoAa 2133,4 KaB s npeAnonomeH~H, 4TO 

CnHH ypOBHA 3/2, TaKme cornacyeTCR C TeopeTH4eCKHM 3Ha4eHHeM 

A2 /3/2 ~7/2/ = -0,143. 

YpoBHH 21~5.3 H 2329,4 K3B, I"= 5/2-, 7/2- J<nH 9/2-. Cornac­

Ho cxeMe pacnaAa H My.noTHnOilbHOCTRMMl KnH E2 7B1 cooTseTcTsy~­

~V'IX nepeXOAOB Ha OCHOBHOe COCTORHHe o6a YPOBHA MoryT HMeTb OA­

HO H3 3Ha4eHMI1 117 = 3/2-- 9/2-.3Ha4eHHe I" =3/2- He cornacyeTCR 

c ee.nH4:HHaMI-1 aHM30TponHI4 AnA nepexOAOB 2155,3 1o1 2329,4 K38, 

CneAOBaTenbHO, AJlA 060HX YPOBHel1 803MO*H~ 171 =5/2-, 7/2- HnH 

9/2-. 

YposeHb 2193,0 K3B, I"=7/2- HnH 9/2-. Ha ocHOBe cxeMbl pac­
naAa 1o1 MYJlbTHnonbHOCTH Ml H.nH E2 nepexoAa 2192,9 K36 3TOMy 

ypOB·HIO MOM<HO npHOHCaTb O,AHO 1-13 3Ha4eHHail 117 =,3/2-- 9/2-. 3Ha4e­

HHA 1 71 =3/2- 1o1 5/2- HCKJ1104aiOTCA no BeJ1H4HHe aHH30TpOOJ.1Vl AJlR ne­

peXOAa 2192,9 K3B. 

YposeHb 2276,6 K3B, I"= 5/2 + Hil" 9/2 +. t1ynbTHnOnbHOCTb El ne­

pexoAa 2276,6 K38/G/ no3BOI1ReT npHnHCaTb YPOBHIO OAHO H3 3Ha4e-
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HHH I" =512+ - 9/2+ .. 3THM 3Ha4eHHRM cn111Hoe cooTeeTCTByiOT cne-
AYIOutHe 3KcnepHMeHTanbHble "" TeopeTII!4eCKHe 3Ha4eHHR A 

2 
: 

A 2/5/2 4 7/2/ = 0,227/42/ "A~O, 134; A 2 /7/2 4 7/2/=0, 171/32/ 
"A 2 = -0,436; A 2 /9/2 47/2/ = 0,185/34/" A2=0,303. CpaeHe­
HHe 3THX 3Ha4€HHt1 noKa3~BaeT, "'TO cnHH 7/2 MOmHO HCKJ1104J.1Tb. 

YpoeeHb 2340,6 K38. CxeMa pacnaAa H aHH30TponHR AJ1R nepe­
XOAa 2340,6 KaB no3BOI1RIOT npHnHCaTb ypoBHIO 3Ha4eHHR· 117 

= 
= 5/L"' 7/2- ""'' 9/2 ±. 

YpoeeHb 2346 ,4· K38, I"= 5/2-. BoaMO}I{Hble 3Ha4eHHR KBaHTOBbiX 
xapaKT.ep~ttcTHK ypoeHR I" =3/2 -, 5/2- lo111H 7/2- 6bll1H ycTaHoene­
Hbt161 Ha OCHOB8HHH MyilbTHnO.flbHOCTeali Ml H!lH E2 nepeXOAOB, paa­
p.R1KaiOutHX a ToT ypoeeHb,. 3Ha4eHt-1R I "=312- "" 7/2- HCKI1104aiOTCR 
no aHJ.130TPOnHH Al1R nepeXOAOB 2346,5 H 373,6 K38 COOTBeTCTBeH­
HO. 

YpoeeHb 2385,4 K38, I"= 5/2 +. YpoeeHb paapR>KaeTc.R cpaeHHTenb­
HO cna6biMH nepeXOAaMH, no3TOMY SHH3o'TponHIO Al1R HHX onpeAeJlHTb 
He YAaJlOCb·. 0AHaKo, KaK noKaaaHO HeAaeHo AAaMOM H AP / 211,. 3TOT 
Yf)OBeHb pa3p.R>KaeTCFI nepeXOAOM 949,6 K38 Ha COCTORHHe 1/2 + 
C -3HeprHetl 1436,3 K38, 4TO cornacyeTCR C Ha6JltOAaBWHMHCR/6 / coe­
na.A,eHI-IRMH y-ny4eJ.1 542,6 H 949,6 K38, Ha OCHOBe My!lbTHnOllbHO­
CTH Ml/6/ nepexoAa 949,6 K38 "" cnoco6oe paapRAKH ypoBHR 
2385,4 K3B eMy MO)f(HO npHn"caTb I"= 512 +. 

YpoeeHb 2425,9 K38, I" = 5/2-. CxeMa pacnaAa "" MYJlbTHnonbHo­
CTH Ml nepexoAOB, paapR)I{SIOutHX 3TOT ypoeeHb, noaeonRIOT npHnHcaTb 
eMy aHa4eHHR I" =3/2 -, 5/2- HnH 712-. 3Ha4eHHR I"= 312- " 7/2-
lo1CKJ1~4SIOTCR no Be!1H4HHSM SHJ.130TpOnHH AJ1R nepeXOAOB 292,2 M 
1532,1 K3B. 

YpoBHH 2482,0 H 2508,2 KaB, o6a 1" = 5/2- HnH 7/2-. Ha ocHoee 
CXeMbl pacnaAa 060HM YPOBHRM MOmHO npHnHCSTb 3Ha4eHJ.1R 117 =3/2-, 5/2 ± HnH 7/2-. 3Ha4eHHR J";= 3/2- H 5/2 + HCKnKl4aiOTCR no aHH30Tpo- • 
nHH AJ1R COOTBeTCTBYIOutHX nepeXOAOB HS OCHOBHOe COCTORHHe. 

YpoeeHb 2513;3 KaB,I"=5/2-, 7/2- HnH 9/2-. CxeMa pacnaAa 
H MY11bTHn011bHOCTb Ml HllH E2 nepexoAa 2513,4 K38 noaeOJlRIOT npH­nHc'aTb ypoBHKl 3Ha4eHHR I" =3/2 -, 5/2-, 7/2- HnH 9/2-. 3Ha4eHHe I 17 =3/2- HCKJ1104SeTC.R no SHH30TpO.nHH AJlR nepeXOAS 2513,4 K38. 

Bee nony4eHHbte HaMH aHa4eHHR cnHHOB H 4eTHOCTeH npHBeAeH~ 
B CXeMe ypOBHeali 145-Sm /pH C. 1/. 

5. 06CY)!{,QEHHE 

HHTepnpeTa~HR HH3KOJ1e~a~HX COCTORHHH 
145Sm B paMKSX ~eHo-

MeHOJ10rH4eCKO~ MOAe!1H, Y4HT~Ba~~eali B3St-1MOAeHCTBHe He4eTHOrO 
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Hel::iTpOHa C KBSAPYnOilbHbiMI.-1 1.-1 OKTynOilbHbiMI.-1 KOne6aHI.-1.RMI-1 OCTOBa 

(1448m) 6bii18 npoBeAeHa 8 pa6oTe /lO/.np~.-1 :HOM KOHCTSHTbl 8381-1MQ­

Ae~CTBI-1.R Ail.R KS}K.AO~ MYilbTltlnOilbHOCTI.-1 Bbl61.-1pai1vtCb Ha OCHOBe Ka-

4eCT8€HHbiX o~eHOK 1.-1 no ASHHbiM o eepor~THOCTRX B(E2) vt B(E3) ne­

peXOAOB C ypOBHe~ T'i 1.-1 31 Ha OCHOBHOe COCTO.RHvte 144Sm, 3Heprvtl4 

KOile6aTeilbHbiX KBSHTQB 1.-1 OAH04SCTI-1t..!Hble 3Heprlt11-1 COCTO.AHI.-11:1 He­

aanOilHeHHOH HeHTpOHHOH o6oilOt..!Kl-1 noArOH.Rili4Cb TSKHM o6pa30M, 

t..~T06bl nonyl.lltlTb HSI.-1Ilyl..lwee cornac1.-1e pac4eTHb!X 14 3Kcneplt1MeHTanb­

HbtX 3Hepn1H ypoBHeH 
145Sm, B BOilHOBbiX ClJYHK~\4.RX B036Y}K.A€HHbiX 

COCTO.RHI.-1~ 145Sm Yt..lltlTbiBaJli.1Cb KOMnoHeHTbl, COA€P}!(SUJ,lt1€ AO Tpex 

KBaApynonbHbiX $OHOHoe 1.-1 AO ABYX oKTynonbHbtX. Pe3yilbTaTbl pac-

4eTa npltlBeAeHbl Ha p11c. 2a, a 3Kcneplt1M€HTai1bHa.R cxeMa eoa6y}!(AeH­

HbtX COCTO.RH\1\H - Ha pill C. 26. 0TMeTIIIM, 4TO KO 8p€M€Hlt1 Ony6Jli.1KQ­

BSHYI.R pa60Tbi/10/ KBaHTOBb!e xapaKTepiiiCTIIIKI.-1 Ail.R P.RAa COCTO.RHIIIH 

145 Sm 6b1Illll He~t~3eecTHbl Hill-1 onpeAeileHbl HenpasltlilbHO. B HacTo.R-

w,ee speM.R 3Hat..~eHV..R I" Ail.R 60ilbWI.-1HCT8a 3THX COCTO.RHHH ycTa­

HOBil€Hbl 0AH03HSl.lHO, 8 TOM t..lltlCil€ 1.-1 no AaHHblM HaCTO.RUJ,ei:1 pa6oTb1. 

no.RBI-1111-'lCb TSK}K.€ HOBble AaHHble 0 cneKTPOCKOnl-ll..leCKHX $8KTopax. 

npl-1Hlt1Ma.R 80 BHYJM.aHI.-1€ HOBble AaHHbl€, MO}K.HO CA€I18Tb Cil€AYIOUJ,14e 

3SKiliOt..I€Hl-1.R. no-BHAI-1MOMY, B pa6oTe/lO/B3Slt1MOA€~CTBHe OAH04ac­

TH4HOrO Y1 Kone6aTeilbHOro A81-1}1{€Hl-1~ nOilY4Y1IlOCb CilltlWKOM cna6btM. 

06 3TOM C81t1AeTeilbCTBY€T M8I10e paCll.\enlleHYJ€ MYilbTltlnileTOB 11 KBS3H-

48CH1~8 + $OHOH 11 Y1 CI1a6oe CMeWI.-188HY!e 0AH048CTI-1t..!Hb1X H 6011ee 

CilOJ+<HbiX KOMnOHeHTOB 8 BQilHOBbiX ¢YHK~III.AX. B 60I1bi.Ult1-HCTBe Cily4aeB 

OK838I10Cb, t..ITO CaMbl€ HYI}K.HH€ COCTO.RHltl.R A8HHOrO Cnlt!HS H 4€THQ­

CTI-1 ~t~MeiOT o4eHb ManyiO npltlMeCb OAHol.lacTvti.IHoro KOMnoHeHTa. OA­

HaKo 3TO cnpaBeAilVIBO TOilbKO Ail.R COCTO.R~~j;1 nOJ10}!(1-1T€IlbHOH t..~eT­

HOCTIII B IIIHTepeane 3Heprltli1 1 ,4-1,] M3B 
1

, np~~tHSAI1€>K811.\HX MYilbTI-1-

nneHTy "2f7/2+3 }- ". npl-14€M cor naCHO pe3yi1bT8TSM HCC11€A088HH.R 

(d,p) -peaK~I-11-1/ 1 Ill CP€AH 3H1X COCTO.AHI-1i1 ypoeeHb 13/2+ AOil>KeH 

IIIM€Tb 60ilbWYIO npvtM€Cb 0AH04SCTI.-14HOrO KOMnoHeHT8 1i 13/2, KO­

TOPYIO He coAepmltlT peaynbTaT pacl.leToa. Mana TaKme 111 npHMeCb 

OAH04SCTI-14H~X KOMnOHeHTOB B MYilbTvtnneTe COCTO.RHHH OTPH~STenb­

HOH 4€THOCTH C 3HeprvteH 1,2 M38, KOTOPSie, CYA.R no ltlX nonome­

HIIIIO \o1 cnvtHaM, .RBil.RIOTCR COCTO.RHI-1.RMH MYilbTHnJleTa "2f7/2 + 2 i ". 
TonbKO ypoeeHb 3/2- vtMeeT aaMeTHYto npHMeCb OAH04aCTI-11.1Horo co­

CTOAHI-1.R 3p 3/2, HO \o1 OHS CYl1.\€CTB€HHO HYOKe 3KCnepHMeHTailbHOi1. 

HHoe nonomeHHe soaHI-1KaeT np1o1 pacCMOTpeHHH 145sm e paMKax 

nOITYMHKPOCKOni-14€CKOi1 KBS3H4SCTY14H0-$0HOHHOi1 MOA€11Y1/22,23/, 3¢­

$eKTI-18H~i1 raM~IlbTOHVISH KOTOpoi1 BKI1~4aeT B38\o1MOA€HCTBI-1e MemAY 

HYKI10H8MY1 RAPS, ABHmy~HM\o1C.R B p8311HI.IHOM Ail.R npOTOHOB Ill Hei1T­

POHOB CP€AH€M nOT€Hl..\1-1aile. 3TOT raMHilbTOHHSH COAepmHT CileAy~U(He 

4Il€Hbl: Hei1TPOHHb1H H npOTOHHblH noTeH~Hanbl a ¢opMe ByAca-CaKcoHa, 

HeHTpOHHO€ H npoTOHHOe cnap~eaTeiTbHble B3S~MOAei1CTBI-1.R B ¢0pMe 

6apA~Ha-Kynepa-WH$$epa H H30cKan~pHble 1-1 HaoaeKTOpHble cenapa-

6enbHble MyJlbTHnOilbHbte CH.nbl C PSAitlailbHOH 3SBYICHMOCTbiO ~rA. 3TH 

ll 



m ... 
:f 

w 

2 

S/27(2---= 
11/29tr-

....----- 5/2" 

;------vz-

~z--------------~z-·------------~ 

0 7/2" 7L2" 7/2-a 5 6 e 
PHc.2. CpaBHeHHe 3KcnepHMeHTanhHoH cxeMbi ypoBHeH 145Sm /6/ 
c pacc'tiHTaHHblMH B paMKax ¢1eHoMeHonorH'tlec'Koli:- 1101 /a/ H rrony­
MHKpocKonH~ecxoH /s,r/ KBa3HqacTHqHo-¢1oHDHHb~ Mo~erreH. 

12 



B3a~MO,Qe~CTB~A 0Ka3~Ba~TCR OTBeTCTBeHH~M~ KaK 3a $OpM~pOBaH~e 
KOJ1J1eKT~BHbiX Bl46pa'-'J..10HHbiX B036y>K,QeHJ..1~ B 4eTHQ-4eTH~X R,QpaX, 

TaK ~ 3a B3a~MOAe~CTBJ..1e KBa31-14aCTI-14HbiX COCTORHI-1\::t C ¢OHOHH~M~ 
a He4eTH~x AApax. TaK~M o6pa3oM, B3a~MOAei::tcTe~e He4eTHoi::t KBa3~-
4aCT~~bl C KO.ne6aH~AMI4 B no.nyM~KpOCKOn~4eCKO~ MOAeil~ He napa­

MeTp~ayeTCR, a 8~4~CflReTCR, 14 B 3TOM CM~Cne OHO COr.naCOBaHO 
CO CBOi::tCTBaM~ B~6pal..li40HHbiX ypOBHeH 8 COCeAHeM 4eTH0-4€:THOM 

RApe. 

8 BOJlHOB~X ¢YHK~I4RX HaM~ Y414T~BaJ1CR BKJ1aA KOMnOHeHTOB He 
CJ10}1(Hee 4eM 11KBa3144aCTI-!U,a + ¢OHOH 11 • np~ 3TOM KpOMe KBa,Qpyno.nb­

HbiX ~ OKTynollbHbiX ¢oHOHH~X ao36ym,QeH~H 144 Sm y4~Tbleam1Cb 
eoa6ymAeHHA 1-1 6o.nee BbiCOKOI::t MYJ1bTI-1nO.nbHOCTH, en.noTb AO A=G. 
80 BH1.1MaH~~te np~HJ..1MaJ114Cb He TOJ1bKO CaMble HH>KHJ.1e KOJ1JleKTHBHble 

$OHOHbl, HO 14 6011ee BbiCOKOJle)f(aUtJ-1~, ~MeiOtqilte, KaK npaBJ.1J10, He­

KOJ1J1eKTHBHyiO CTPYKTypy. 80J1HOBaR $YHKU.~A TaKoH CTpyKTYPbl no-

3BOJ1AeT paCC4VITbiBaTb Ha YAOBJleTBOpHTeJlbHOe onlr!CaHir!e TOJ1bKO Tex 

xapaKTepHCTI4K COCTORHI-1\::t, KOTOpbte CBA3aHbl C BKJ1a,QOM OAH04aCTH4-:­

HbiX KOMnOHeHTOB, HanpHMep, cneKTpOCKOnH4eCKHX ¢aKTOPOB. Be­

POATHOCTH 3IleKTpOMarHI-1THbiX nepeXOAOB, KOTOpbte CHJ1bHO 3aBHCAT 

OT BeJ114414H KOMnOHeHTOB 11 KBa3H4aCTHU.a + $OHOH 11 , He MOryT 6btTb 

npaBJ.1J1bHO 8bi4YICJ1eHbl 6e3 BKJ1104eHHA 8 BOilHOBY~ ¢YHKU.J.110 6onee 

CJ10)f(HbiX KOMnOHeHTOS, TaKYIX KaK, Hanp~t~Mep, 11KBa3YI4aCTY!U.a + ,QBS 
$OHOHa 11 • 

Pac4eTbt 6blm1 npose,qeHbt c noMOtqbiO nporpaMM 1 24 ,25/, co,qep}f(a­

ll\HXCA B 6146Ili-10TeKe CTaH,qapTHbiX nporpaMM nT¢ OVUIH. 
Ha PYIC.2B npe,QCTaB.neH cneKTp Ht.13KOJ1e>Katqlo1X COCTOAH\.1\::t l45Sm, 

paCC4J.1TaHHbli1 HaMYI B npe,QnOJ10>KeHHYI, 4TO $OHOHHble J.1 KBa3H4aCTJ.14-

Hble B036ym,qeHHA He3aBio1Cio1Mbl /T. e. Mbl npeHe6peraJllo1 ¢lepM1o10HHOH 
CTpyKTypoH ¢OHOHOB/. Ha PYLC. 2r lo1306pa}f{eH cneKTP, paCC41o1TaHHbli1 

C y4eTOM ¢lepMio10HHO\::t CTpyKTypbl $OHOHOB, lo1Hb1Mio1 CilOBaMt.1 , C Y4eTOM 

,Qei1CTB~A nplo1HI..lt.1na nay.n\.1 Ha He4eTHYIO KBa3J.14aCTHU.Y J.1 KBa3H4aCTJ..1-

LJ.bl, BXOAAIJ.IHe e $oHoH. B noc.ne,QHeM cny4ae np~t~ pac4eTe lo1cno.nb-

3osa.nlo1Cb pe3Y11bTaTbl pa60Tbii 261.KaK 81o1,QHO J.13 p14CYHKa, 3KCnep~t~­
MeHTaJ1bHaA n.nOTHOCTb HJ.13KOJ1e>KaiJ.IJ.1X COCTORHJ.1\::t 145Sm /CM.p~c.26/ 
Onlo1CbiBSeTCA He,QOCTST04HO XOpOWO. 3TO 0T4atTt.1 CBA3aHO C TeM,4TO 

n.nOTHOCTb OAH04aCTio14HbiX COCTOAHio1H B He3anOJ1HHeHO~ He~Tp0HHOJ1 
o6ono4Ke, nony4a~~aACA a noTeHu.Hane By,qca-CaKCOHa, 3aMeTHO 

MeHbWe, 4eM Bb16paHHaA aBTOpaMYI pa60Tbl/lO/ ~3 yCJ10Bt.1R Ha~J1Y4We­
ro cor.naCio1A 3KCneplo1MeHTanbHblX lo1 TeopeTt.14eCK14X 3Hepr~t~\::t YPOBHe~. 
8 06ll.\eM, OAHaKO, n011Y46HHble 3aBbiWeHHble TeOpeTt.146CK~t~e 3Ha4eHio1A 

3Hepr~~ He.nb3A ~cnpast.1Tb nyTeM J.13MeHeHio1A napaMeTpos O.QH04ac­

Tt.14Horo noTeHu.~ana. Bno.nHe sepoATHO, 4TO cor.nac1o1e TeopeT~4e­
CKio1X Vl 3Kcnept.1MeHTaJ1bHbiX 3Heprt.1H B036ym,qeHJ.1A MO>KHO 6yAeT y.ny4-

Wio1Tb, BKJ1104aA 8 BOJlHOBy~ ¢lyHKLJ.t.110 6o.nee CJ10)1(Hble KOMnOHeHTbl, 

OKa3biBaiOU.\Yle 6o.nee Clo1J1bHOe· BI1J.1AHJ.16 Ha COCTOAHJ.1A C BblCOK~MH CnV1-

HaMio1. 
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EiOJlee Ba>KHO, no-BHAHMOMY, 4TO BCe COCTORHVIR, npHBeAeHHbte 
Ha pvtC,2B VI 2r, COAep>KaT 60JlbWy~ npHMeCb OAH04aCTH4Horo He~T­
POHHOro KOMOOHeHTa. 8 pe3yJlbTaTe 3TJ.1 COCTORHHR vtMe~T 60JlbWvte 
cneKTpocKonH4ecKHe ¢aKTOPbl S 1£ • KOTOPbte xopowo cornacyiOTC.R 
CO 3Ha4eHH.RMJ.1 Slf • OOJ1Y4eHHbtMJ.1 npH J.13Y4eHJ.1J.1 (d,p) -peaK~VIH 
/eM. Ta6Jl.f.+/. EC11J.1 BepHyTbC.R K peayJlbTaTaM pa60Tbt/10~ TO CJle­
AYeT OTMeTvtTb, 4TO B3aHMOAe~CTBHe KBa3H4aCTH4 C ¢lOHOHaMJ.1, 
B~4HCJ1eHHOe MJ.1KPOCKOOJ.14eCKJ.1, CHJlbHee ¢leHOMeHOJ10rvt4eCKJ.1 no­
A06paHHoro. HMeHHO no3TOMy eenH4vtHa cneKTpocKonH4eCKoro ¢laK­
Topa OCHOBHOrO COCTO.RH1t1.R ] /2- 1-13 pa60Tbl I10I npee~waeT Benvt-
4HHY, noJ1y4eHHYIO HaMH. 

TatSnHu;a 4 
CpaaHeHHe 3KcnepHMeHTa.JibHbiX H pacqeTHbiX 3HalleHHH 

cneECTPOCICOITH'tlecKHX tPaKTopoa ypoBHeH: 145 Sm 

.,: 
lyp 

(2I +1)Slt Eyp K3B Iyp 
( cl,p/II Teop/IO/ Teop./H8CT. p8~0T8/ 

0,0 7/z- 3 6,62 7,20 6,I9 
693,7 3/2- I 2,I3 I ,I2 2,50 

I099,0 B/2+ 6 6,44 I ,96 9,67 
I423,2 9/2- 5 6,4I 6,IO 7,67 
I607,3 I/2- I I ,26 I ,06 I ,20 
I658,5 5/2- 3 I ,25 2,62 

¢paaHeHHe PHC.2B H 2r noKa3WBaeT, 4TO y4eT npHH~Hna flayJlH cna6o CKa3b1Baercft Ha BiaHMOAe~CTBHH O~H04aCTH4~biX H BH6pa4HOH­
HbiX B036Y)f(AeHHi:1 145 Sm H npHBO.GHT K ManwM H.3M6H6HHRM 3HepntH 
yposHeH. 3TO o6o~CHReTCR HanH4HeM B 144Sm aaMKHyToM HeHTpoH­
fioH 060J104KH (N.;,;82) • 4:TO npHaoAHT K yMeHbW6HHIO .po.mt HeHTpOH­
HbiX KOH~Hrypa4HH B il>opMHPOBaHHH HH3K6JteJKaUV1X Blo16pa4HOHHbiX ypoa­
Hea7J. 0CHOBH0H BKnaA B .. HHX AaiOT npoTOHHbl6 ABYXKBa3H4aCTH4Hble Coc:To~HHR, ~-:~a aaa·HMOAeHCTBHe KoTOpblx c He'-!eTHbiM He~ITPOHoM 
npHH4HO nayJlH BJlH'J=lHHR ti6 OKa3b1BaeT. 

ABTopbl ,npHaHarenbHbl .4aH 3yH KxbloHry H 4. CroA-HOBY 3a npeAo­
craaneHHe nporpaMMbl PHOQ{lS .qn~ Bbi4HCJ1eHHR 3HeprHH H CTPYK­
Typ~ COCTOHHHH H64eTHbiX ~AeP H aa KOHCYJ1bTa4HH. 
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