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B XO,I{e HCCIIe,I{OBaHHH KOpOTKO)KHBYI.lUIX, y.I{aiieHHLIX OT 

nOIIOCLI .. 6eTaCTa6HIILHOCTH, H30TOnOB no nporpaM-Me 

JICHAllll B 06'Le,I{HHeHHOM HHCTHTyTe . .II.I{epHhlX HCCIIe,I{OBaHHH 

IJJ.y6Hal 6Lina pa3pa6oTaHa MeTO,I{HKa, no3BOII.IIIOI.Ua.ll nony

'laTL H30TOnLI pe,I{K03eMeiiLHLIX :meMeHTOB IP33I C nepHo

,I{aMH nonypacna~a ,1:{0 1 MUH .. H H~y'laTL HXCneKJP)d H3nyqe~ 
HH.II. Cy~eCTBO MeTO,I{a, OnHCaHHOrO B pa6oTe · , COCTOHT 

B TOM, 'ITO ToaKaJI 1- 0,05 MMI TaHTanoBaJI «llonLra, o6-

ny'leHHaJI Ha BLIBe,I{eHHOM ny'IKe npoTQHO_B I E P =660 M3BI 
CHHXPOUHKIIOTpOHa OHJIH, noMeiUaiiaCL B HOHHLIH HCTO'IHHK 

C nOBepXHOCTHOH . HOHH3aUHeii / 2/ . . . :meKTPOMarHHTHOrO 

Macc-c.enapaTopa. H3oTonLI - npo.I{yKTLI peaKUHH rny6oKoro 

pac~enneHH.II - pa3,I{eii.IIIIHCL no Macca:M. HCKIIIO'IeHHe XHMH

'IeCKHX onepauHii BLI,I{eneHH.II P33 no3BOIIHIIO cyiUeCTBeHHO 

COKpaTHTL· npoMe*YTOK BpeMeHH OT KOHUa o6ny'leHH.II ,1:{0 

Halfana Hccne.I{o.BaHHii cneKTpoB H3IIy'leHHJI.·Ha :KomleKTope 
... ' - . 

:meKTPOMarHHTHoro cenapaTopa no~y~anH. Bee H30TonLI 

,I{aHHOH MaCCLI. 

B HaWHX 3KCnepHMeHTaX MHWeHL o6nyqanaCL B Te'leHHe 

5 MUH. qepe3 5 MUH. nocne KOHUa o6ny'leHH.II pa.I{HOaKTHBHLiii · ' . . 
HCTO'IHHK C MaCCO.BLIM 'IHCIIOM A = 132 HCCIIe,I{OBaiiC.II C no- · 

MO~LIO Ge ( Li ) - .u,eTeKTopa c· 'IYBCTBHTeni.IiLIM o6'LeMoM 

41 cM 3 H pa3peweHHeM 2,5 K3BMJiraM:Ma-nepexo.I{o/°Co •. 

0.I{HH H3 nony<~eHHLix cnei<TpoB I ,I{HanaJoH ·so -700 'K3.BI · 
H306pa*eH Ha /)UC. J. B cneKTpe OT'IeTmiBO BH,I{HLI ~~rOBHLie 
raMMa-nepexo,I{LI, B03HHKaiOI1Uie npH pacna,I{e Ce , 
132m,La · . . H 132 La. Hx· 3HeprHii H _oTHOCHTenLHLie HHTeH

CHBHOCTH XOpOWO COBna,I{aiOT C pe3yiiLTaTaMH. ~eTaiiLHLIX 

' HCCIIe,I{OBaHHH pacna,I{a 3THX .II,I{ep B pa6oTaX / 3
7"'

6/. 
CpaBHeHHe 3TOro cneKTpa co cneK.TpaMH HCTO'IHHKOB coce,I{

HHX Mace l A =131,- ~331 H c pe3ym.Ta·TaMH paHHHX pa-
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/ IIOKa3aJIO, 'ITO IIpHMeCH COCe.l{HHX Mace B HCIIOJIL :". 
'3oBaHHLIX uc·ro>iHHKax I A =132/ rrpeHe6pe)KHMO MaJILI. Kpo_. 
Me raMMa-nepeXO.l{OB, CB.H3aHHLIX C paciia.l{OM H3BeCTHLIX 
H30TOIIOB c A =132, 06Hapy.:m:eHLI TPH raM'Ma-rrepexo.zxa, 
HHTeHCHBHOCTL KOTOp.LIX y6LIBana C. IIepHOAOM IIOJiypacrra.zxa .. 
/1,6±0,3/. MUll. /puc. Jj. 'Hx 3HeprHH .H OTHOCHTeJILHLie 
HHTeHCHBHOCTH: 325,2±0,3 K3B /100/; ~96,1±1,0 K:JB/23/; 
533~1±1,0 K3B /19/. IIepexo.zxLI .c :mep_rH.a:Mn 325,2 K3B 
H 533,1 K3B rra6mo.zxanncL B 19- 11 / npu uccne.zionaHHH cnexr
poB .. MruoneHHLix raMMa-nyqeii, B03HHKaiOillHX n .a:.zxpe 132 ce 
B'peaxqll.a:x C TJI:>KCJILIMH HOHaMH. Omi H.l{eHTH4JHqHponaHhl KaK 
nepexo.zxLI c YPOBHeii 2+ , 325;1 .. K3B H 4+ ·, 85B 9 K3B 
KBa3uporanB:oHHoii nonocLr ·ocHOBHoro cocto·.a:HH.a: 132 Ce . 
Tperuii~ o6rrap)'>KeHHLiii HaMH, raMMa-nepexo.zx MO)I(HO pa3-
MeCTHTL B cxeMe YPOBHeii 132 Ce, CCJIH IIPHH.HTL, 'ITO ·B~o
poii ypoBeHL ~Tuna 2 + HMeer :m.eprHIO 821,5 K:iB H nepexo.zx 

. 496,1 K3B n.zxer c 3roro ypoaH.a: Ha ypoaeHL-2+ , 325,2 K:JIJ. 
· 3ro npe.zxnono*eHHe xopomo · cor:O:acy(nc.a: c cB:creMaruxo:H · 

.zxarrrrLix o HH)I(HHX ao36Y.?K.zxeHHLIX · cocro.a:Hu.a:x B coce·.ZXHHX 
qeriio:.qeTHLIX .a:.zxpax / 12- 171 jpuc. 2/. · · 

H3M.epeHHLIH HaMH nepiw.zx nonypacna.zxa, c KO~OPLIM 
. y6LIBaJia. 'HllTeHCHBHOCTL . raMM~;. nepeXO.l{OB C . 3Hev£r.JIMH 
325,2; 496,1 H 533;1 K3B, MO)I(eT npHHa.zxne)l(aTL xax Pr , 

rax H 
132

Nd, ecnu rrepuo.zx nonypacrra.zxa:132 Pr Mail H oH 6hln 
· B HauiHx H'croq:Huxax B panHoaecuu c132 Nd. · 

· K CO)I(aJieHHIO, MLI He MQ)I(CM npunecri· np.a:M:bix 3Kc:qe
pHMeHranLHLIX l!laxroa, pemaiOillHX 3TOT aorrpoc. Mo)K}{o npu
necru TOJILKO KOCBeHHLie· apryMeHTLI B IIOJIL3y TOrO, 'ITO 
T75 .=1,6 MUH.npuim.zxne)I(HT 132 Pr'. · · :'. · · 

C /18/ _ · I32P I32c ... 
ornacHo , pa3HOCTL Mace r- e · panHa 7 M:JB. 

0THOllieHHe HHTeHCHBHOCTH 3JICKTpOIIHOrO 3aXBaTa H II03H
Tpptuioro . pacna.zxa npu· · 3Hepruu II03HTpOHOB >' · 4 M3B 
MeHi.me 0,2. HHTeHCHBHOCTL. aHHHrHn.a:nnoHHLix · KBaHTOB 
MeHLWe. HHTeHCHBHOCTH raMMa~nyqeii 325;2 K3B.' Bee aTo 
II03BOJI.HeT rrpe.zxrroJIO)I(HTLf tiro HHTeHCHBHOCTL pacna.zxa132 Pr 
Ha OCHOBHoe cocTOJIHHe ~2Ce · Mana, no cpaaHeHHIO. c pac
rra.zxoM Ha Bo36~eHHLie. cocr.o.a:HH.a:. _.3ro PJ0

2
3aon.a:et rrpe.zx- • 

IIOJiaraTL, 'ITQ CIIHH OCHOBHOro COCTO.HHH.H . Pr ::;:2 • .·.. ,. 
. . ·. . . 132 . . . . . 
_ : Ilpu pacna.zxe 'lt:?~O-:'leTHoro .a:.zxpa .. Nd /3Hepru.a: pac-. 
rra.zxa - _3,5 M3B I 8

' I MO)I(HO O)KH.l{aTL B036y)l(.l{eHH.H p.a:.zxa 

q 
'~ ~ 

-~ 'l\. .. 

1 

·~-~I 
'1 

. ;Il 
( 
I 

\. 

L.· 
l 
! 
\! 

\ 

\I. 
1'.~ 

'· 

... 
0 

X 

_.. .. ~------------r-~--------~. - . 
~ ~· 6 Ill 

.• c = (1) _«3'"! J. ~ 0. :.: 
•• ... :~-_, ¥ aJ C'J 

:r t..Noo; ~"'ot .t:=-~ ~ t a~ . .. :::...Jo.~ o. aJ ~ 
:::=::! +..; . • -~ .. ~ 5:i"' 
~ 

.., 

N 

. . . .. I . aJ ':S: 
.. ~ '!!._.1 I:: aJ 
~ - .,< aJ = .. ' ~--. ·j t:t ~ 

N--:, -~ .Q)O. 'f "' . I 0. aJ .... ~ s t:= = ~ +,:t i 0 0 (1). ~- ~ :3~..;c:=.: -~ • 0 
... ~ ~ C'J 

~ ~ "' ,::;:. 

! jj. ~ 
~ .... 2 
" --... I • ctl c.~ . j g ~ 

....J :--<; U) .() .., 
E .., · .t "" 
.. =· ctl t1l 
::! ~· :.: ~ 

? SJ ·= Cl • :J"f-o 
Uo f 0 0 +o"! ; ~s: o f-o.·g 

a': ' ~-·-......... '2 ~- g t!l 
::: ~ ... Cl"! . j = 
- ' us ... _;;, ' 0 g 

.. .., "' •• ~ aJ 
c., ::! ... ,:'1 0 ..... ....J~ ---~ • = .... 
E"' o; = 
:::... .. t1l = 
- 01_ o:'.\o ·>. .u.,_-1 o o t:t :;: ... 1 ~ ('J ctl ~~- - = t:= .., . 1

0 ·E N '= {) . . ... . • aJ 
1 .-L:!._;_L.Jj_._-;-'----'-' ____ 1~!J. ·, .Lt ....!1-LI -:--' ::! ~ ~ - •:•; :J" O 

·,.. '0 NN. I .... I ,./"" . = 0

0 

•' 0 

zo . ~-~ ol .. - ~~. . " . 
·:__--~==.-========~·~~=~ ·-:;; ~ ~ P.. 

·-- ·~ ·~- ··~ • .J. .. ~~ ow- 0 ~-~·-,. ~-
N ~ N ~ ·~ . - -- ··•' . - ·-~-=~~====.==~~~===·~-·~.. t:t 

• ·Y, ct1 0;. . • • • :'). " 
E' :<! ·- s-.,..,. ~ 

.. ·~ - -. ')· " 

. - '· .... 
~-.·· ........ r:: 

-. ~ 

z· N .::-

:~!· •• g 
1· {) 

. 'J:. = "" 
0 ... ::..:.:.:.;· 0.. t:! ~ .· .... 

• .. ••' • I 

5 



. 

2+ 1510,9 

o•--.. ,3, . 
5aC~ao 

\ 
\ 

\ 

\ 
\ 

\ 
\ ' . \. \ 

\' 4+' 1313,4 

' 
' ' 2+ 

' ,. 
' ' ' 2+ 

o• --
13&c 
51 e,, 

' ' ' ' ' ... ...... 4~ .. ... 2 .. -
"'!..:::::.=:,.;;:;_ ....... : ... '4+ 858.9 

',.,., --
(2+)- 821.5 

... ... ... 2+- 409.2 
·325.4 2+ 

o•--- o•---
13'c 51 e,, 132c 

5a e" 
Puc; 2. 3Hepruu HH)!{HIIX ~oa6y)!{AeHHbiX cocToSIHIIii a 'IeTHo-qe· 
HbiX II3oTonax uepusr. 

·.. . ~ 132 . 
HH3KOne>KaUUIX'YPOBHeH B He'IeTHo-He'IeTHOM .H,npe Pr H, 
COOTBeTCTBeHHO, . llOJIBneHHJl B raMMa-cneKTpe .. /puc. 1/ 
MHorux raMMa-nepexo.nos Manoii: 3Hepruu. Mw He Ha6mo-

. .nanu TaKux nepexo.nos. . 
0TMeTHM 3,nec&,. 'ITO TOT cimKT, 'ITO MLI He Ha6mo.nanH 

132 d . . aKTHBHOCTb, CB.H3aHH}'IO c pacna,noM N , HJi n?oTHBo-
pe'IHT 3aKmo'IeHHIO /Ha ocHoBe pa3HOcTJi Mace 18 /, 'ITo 
3To;r H30Ton HMeeT T y. > T 31 132 Pr . IT() pac'!eTaM 1191, 

.ce'!eHHe o6pa3oBaHH.H 1~2. Nd B 3THX 3KcnepuMeHTax Ha · 
nop.H,noK MeH&we, '!eM 132 Pr. 

6 

ABTOpbi rny6oKo npH3HaTen&Hbi B.H.Paii:Ko,· B.A.libicT
poBy, Y.3u6epTy, M • .HxuMy u KonneKTHBY H3MepuTen&Horo 

· ~eHTpa . n.Hn OHRH .3a 6on&w}'IO· noido~b npu npoBe,neHHH · 
3Toro · 3KcnepuMeHTa. 
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