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npw flO MOIIU' {3 -cneKTpoMeTp8 C TpeXKp8THOil cjloKyCHpOBKOil 6binH I!CCn e!IOB8 Hbl CneKT-
x) 

p b i KOHB 8pC H O HH b TX 3n9KTpOHOB H TI03RTpOHHbl9 Cll9 KTpbi cflpBKUHH H 9 0 Jl i1M8 Tip e n a pBTbi H90-

JlHM8 BbiJl9 fl fWHCb XpOM8TOrpaqJHG9CKRM M 9 T O.Il 0 M H3 T8HT8fl0BbiX H a p6H8BbiX M HUI 9 H 8H , o6n y 

l.J: 8 HHb iX rrpOTOHB M H HB CHHXpOUHK110 T pOH8 B ny6He B T8t.l 9 HH9 } -1, 5 '-IBCOB, 

Ma MepeHHQ npenapaToB wa ap6HeBoll MHWeHH HaqHHanwcb o6w qHo q epea 2,5-3 qaca 

n ocne o6ny1.18HHH, a H3 T BHTanoaoH - qepea 4-5 t.Jac oa . B onHOM orrbrTe ·raHTanoaaSI MH

weHb o6nyqanacb 5 qacoa; a aTOM cnyqae H3 M epeHHH 6 bJnH HBGBTbi c nycTst 9 t.t ac o a noc n e 

KOHU8 o6nyqeHHS1. 

B HBlllHX np e napaTax HaxonHnHCb H3BeCTHbi e H30TOITbi: 

N/•' 2,42qac p,"' (cTa6) 

I<O 
3,3 

1<0 
Nd aa .,. p, ~ 

13I>n 139 4,5 qac. Nd 5,5 qa'). Pr > 

139 /' N d 
138 f'\.1 5 'l.IBC 1 38 

Nd -- Pt 

Pr 188m2 q ac 

1< 0 

Ce (cTa6) 

139 !40gH. Ce ... 

138 
Ce (cTa6) 

138 
Ce (cTa6) 

139 
La (cm6) 

B rrpenapaTBX MOrliH npHCyTC TBOBBTb OCTBTKH 6onee KOpOTKO>KHBYUUIX, ewe l19H3BeCT-

HblX, R30TOITOB HeO.O.HM8 H HX .O.O tt epHHe npo.nyKTbl. 

Hccne.nosaune pacnana HeiiTpoHoaeljJHUHTHbiX H30To n os HeonaMa ocno>KHSieTCSI TeM, YTO 

K BK B HeO,O,HMe, T BK H B ero !lOYepH eM npa3eOD.HMe, H86nJO.naeTCSI PRll H30W.epHbiX COCT OSHUIH. 

Kpo~1e T aro , HMelOTCSI H30TOITbi c 6nH3KH M H nepHOD.BMH nonypacnana . 

HawH OflbiT b l 6b!nH uanpaan C Hbi HB ITOHCKH HOBbiX KOpOTKO>KI1BYIT.lHX H30TOITuB H e OO.HM8 1 

B03HHK8l0lll11X B pe8KUIHI rny60KOrO OT UlenneHHfl npli. o6nyq e HHH 3p6JHI H TBHT8fl8 6 b TCTpblMH 

npoToHaMH. Ha MH 6btnH npeanpHHf!Tbi ace Heo6xoJJ. H Mble .-Aepbt LlJlfl 6bJCTpotl: XHMHY e CKoH o6-

pa6oTKH: M HWeHH, 6b!CTpOrO p83.[leneHIHJ <f>paKUHft H H3rOTOBneHHfl HCTO'iHHKOB. 

x) OcHOBHbte peaynbTBTbi pa60Tbi 6btnH aono ll< eHbi Ha Vll coBewanHH no Qflepnoil 

cneKTpOCK OflHII H TeOpi!H ll/lp8 B ily6He, H!OHb ! 964 r. 
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npH HCC119llOB8HHH cneKTpa KOHB 9 pCHOHHblX 3119KTpOHOB B o6n8CTH 3H9pPHH OT 45 UO 

800 K3B KpOMe nepeXOIIOB, paHee H3BeCTHb!X 110 pa60TBMI
1

-
5

• 
91

, HHTeHCIIBHOCTb KOTOpb!X 

y6btaana c nepeonoM nonypacnana 5 - 6 qacoe, HBMH 6bmH nonyl.feHbt caeneHHH o cywecTao-

BBHHH p51llti HOBbiX nepeXOll.OB C T ~ =5 , 2 - 6, 5 'IBCOB. nony'! eHHb!e pe3ynhTBTbl npllaeaeHbl 

a Ta6n11ue 1 11 Ha pHc. 1- 4 . B Ta6n~<ue 1 np i< aeaeHbi TBKlKe IIBHHbie apyr11x aaTopoa. Co6-

p8HH8R H8MH H H £t>OpM8UH51 H9Jl0CT8TOYH8 1 lfT 06bi Jl9118 T b K8KH9-11H60 BbiBOll.bl 0 CX9M8X paC

IT8Jl8 5 - qacoebtX H3oTonoa HeonHMa. HaKonneHHe sToH HH¢opM8UHH nponon>KaeTCH. 

HapH.ny c 11HHH51MH H3eec THbtX H30Tonoa H eonHMa HBMH 6htno o6Hapy>KeHo HeCK011bKO 

KOHBepCH OHHbiX 11HHHi1 1 HHT9HCHBHOCTb KOT OpbtX y6hiB8n8 C T~ =55 ,0 !_ 1, 5 MHH (pi<C . 5, 

npHMbie 1 , lll , IV ) • 113 mnepaTypbi He H3BeCTeH H3oTon Heoa!IMB c 6m!3KHM nep!IOIIDM. 
I l l I M 

B pa6oTe CToaep coo6maeTCH o 22 - MHHYTHOM Nd • B ee ocTanbHbie 1130TOI1hl HeoaiiMa 

nMeto T nepHOJlbi nonypacnana 6onbwe 5 'l HnH oYeHb M811bte . 

Mbi Ha6moaana 6 n11 a 11ii Hoaoro I<30Tona ( Ta6n. 2 ). 

113 pa3HOCTII :o>Hepr1111 K - " L - n!IHHi! nepex oaa c :o>HeprHeii 109 x:;,a cneayeT, 'ITO 

pacnaa npoucxoaHT B eape npa3eoa 11 Ma . B npa3eOI!IIMOBOii ¢paxu HH He 113aecTeH nepexoa 

C TBK O A' 3HeprHeH . 3 T OT ¢aKT H CK1110l.f89T B03MO>K H OCT b npHITH C8HIHI 8KT HBHOC T H C T Yl: = 5 5 MHH 

K8KOMy- TO H30Mepy Pr • TipHM9CH COC9,0,H H X Q>paKUHH T8K>K9 MO>K H O HCK11IDl.fHTb , TBK KBK 

o6napy>KeHUbi9 H8MH KOHB9pCHOH H bi9 llH H HH Ott 9Hb H HT 9 HCHBHbl - CKOpOCTb C '-1 9 T 8 H8 M8KCHMY-

Me K-109 cocTaansma 6onee 5 0000 HMn . IMII H. 

+ 
Heo6xo1111Mo OTMeTIITb , 'ITO np11 aHamt 3e f3 - c nexTp a aeoa u MoaoA ¢paxu 11 11 6binH o6Ha-

py>I<eHbi 110311Tp0Hbl C nep110ll0M nonypBCilBllB 5 4 MHH (p iiC, 5 , llpHMBH ll ), n o np H6nH311-

T911bH Oi1: O U 9HK9 rp8HH 1.1 H851 3H9p f'HH IT 03HTpO H OB p8BH8 3 M :o>B. 

K ax oMy H3oTony a eoauMa np imaan e>I<H T nep11 011 n ony pacn aaa 55 !_I, 5 MHH? Y. To6bi OTBe-

THT b Ha aToT aorrpoc 6hi no npoae.neH o naa .nononnuTe!Ib H hi X onhJTa . 

1. 11 3 ¢paKUHII aeoaHMB c nycTH 2 qaca n ocne pa3aeneHH H 6hin Bhii!eneH npen apaT 

npa3eOI!HM8 . l1 3y qanCH 1103HTpOHHbi A CneKTp 3TOr O npa3e01111'18 B o5naCTI! 3Hepr11H OT IIQO 

ao 3 300 x:o>B. B npenapaTe coaep>I<BIIl!Cb He6onbmlle np11Mec11 HeoaHMa, B 113y'!aaweiicH o6-
+ 

l18CT Jf 3HeprH ti B {3 - Cn9KTp BHOCH11H BKl18.Jl TI03HTpO H bl , npHH Qll.l19>K8IUH e: 

140 ( 
Nd ~ 

3,3 1!H. 

140 {3+ 
Pr ~E = 2380K3B ) 

3,4 MIIH r p 
H 

+ 
1!8 

Nd _ 5 qac 
I M {3 

Pr 4~ 

( ~p.,. 33QQ K3B ) 1 KOT 0 p h19 T 8K >\(€ 6btl1H HCCl19.JlOB8 H bl B JJ.pyrH X 0 IT biT8X H8 9 T OM >K9 CIT9K TpO

MeTpe . QonH 3THX 1103HTpOHOB 6hin8 Bbi '!T eHa 11 3 o 6mer o 11 0311TpOHHOr O CneKTpa , 11HTe HCIIB-

HOCT b OCT 8BWHXC S1 ITOCJ19 B bl t.I HT8HHR IT03HTpO H OB y6biB89T C nepH OJlOM n onyp ac n a.na 

1, 2 ~g:: q aca ( pu c . 6 ). C TBKH M n ep>< OIIOM a enan uc b n onpa ax11 aa pacnaa 11 6bin nocTp oe a 

rpa¢n K K ropH ane 3 THX 1103HTpOHOB (puc . 76). n on y '!eHHOe 3HB'!eHIIe rpa HII'IHOA 3HeprHH 

( 1730 K3B ) H T )I = I, 2 qaca no3aOn HeT y Taep >KI!BTh, 'ITO Mbi ua6nroaan11 1'3 + -pacnaa 

' " ro -81 Pr , H3yY aa w e r ocR B pa6oT a x • 

4 

.[ll!Sl Cp8BH9HII51 H81\IH 

neHHOfi q epea 2,5 qaca noc 

HeonHMa u uepu51. Ha ~1e pe~: 

TI03HTpOHbl C rpaHHYHOii 3H 
137 

no3HTpDHbi p , c E rp 

aynbT B T bi a npenenax norp 

2 . Bo aTopoM on~Te 

2, 5 qaca nocne o6nyqemut , 

11HT911bHOA XpOM8TOrpa¢H II 

MeTpe Ha6nmnanoch y6LJ J 

neneHHbtii oTcmaa n epuon r 

137 
eeCTHO, Y:T o Ce nr.. 1eeT 

05a 3 Tit OTibi T8 ITO.UTE 
137 

Nd 
55 M: 

no 8H8110rit~ C COC9D 

cnenyeT omHUBTb , YTO ne~ 

paHoHe 100 K3B . H3 pHc. 

6y>K09HHOr O ypOBHH H899Tf. 

Hit~ 119flTpOI!HOfi 060l101.JKJI 

nOJllteHHn - pe3KO Yl\l9HbW· 

c nepsoro eoa6yM<neHHoro 

JJ3 COCTOstiHISl g 7/2 B C 

1\teHSliDT CH ~ ... leCTBMH). Hal\~ 

109,0 K:o>B . H3 oTHoweHHH 

(K/ L =6,3) cneayeT, qTo 

MeCbiO E2 (uo 10 % ) , 

I 3 

Pa3IIOCTb Mace 1\ d 

BeTCT09HHO , l.J:TO B npcneJ 

Tponn oro cnexTpa ( - 40( 

Ha ocHose nonyqeHH 
137 t 37 

Nd ~Pr (pHc . 95) 

H eo6xonn ~.·o OT!\1eTw 

3 T O t-.10};\HO 05bS:ICHHTb T e· 

B OC H OB II09 COCT051HH8 CT. 

no3 H TpOHHoro pacnaaa N • 

38~19T9H H8 ¢oH9 HHT9HCH 



BCTH 3HepPHH OT 45 UO 

HHT9HCHBHOCTb KOTOpblX 

lht caeaeHHH o cymecTao-

hie peay llhTBThi npuaeaeHbi 

ble apyntx aaTopoa. Co5-

l B biBO.Qbl 0 CX9M8X pac-

npo.non>KaeTc51. 

=55,0!_ 1,5 MHH (pHC, 5 , 

1HM8 C 611H3KHM I19 p HOllOM. 

·aJlbHbfQ H30TOI1bl H90llHM8 

109 K3B cneayeT, '!TO 

IH H9 H3B€CT 9H nepexon 

l 8KTHBH OCTH c T Yl ,.. 55 MHH 

I HCKllJOl.JHTb, TBK KBK 

JpOCTb C1.J9T 8 H8 M8K CH My-

OBOil cjJpaKUHH 6binH 06Ha

AB51 II ) . n o npH6nH3H-

5 !_I, 5 MHH? Y T06bi OTBe-

1 BhineneH np e rrapa T 

6naCTI! 3 HepPIIH OT 1100 

Ma, B H3y'!aaweilcl1 o6-

:a tuue: 

>ITBX HB 3TOM >K9 CrteKTpO

lHOrO Cll 9 KTpa . i1HT9 HCH B -

>M n onyp acrra.na 

I B pacnaa H 5bin ITOCTpOe H 

19 r paHHt:tH Ofi 9HeprHH 

i6niOaanH {3 + -pacnaa 

.il1151 C p 8BH9HH51 HBMH 6biJ1 H CC J1 9Jl0B8 H TI 0 3HTpOHH bll'1 C fl 9 KTp <jJpB KUli ll n p8390JlHM8 , iJ! ,tJle

neHH 0£1 q epe3 2 , 5 YBCB flOCne o 5 n yt:t e HH 51 ap6H 9BO~ ~1HW9HH II Cpa3y TI OBT OpHO OYHW9 HH Oii OT 

HeonHMa u u eprtH. 11a MepeHH H 6btnH Ha t:t a T ht c n ycT H n onYaca nocne OYHC T K H. l-ia6n10nanncb 

IT 03HTpOHbl C PpBHH'IIl Oi'J 3 HepPH ei\ 1090 
137 

l3Y 
K a a, npHHannem a w H e Pr 

IT03HTp0Hbl P r c E Pp = 1700 K3B ( T y, =I' 3 q aca ) ( p uc . 7a ). nony'leHHI.Je HBMH pe-

3Y11b T 8 T b l B npe.aena x norp eW H OC T efi X Op OWO C OBIT8J1H C Jl8H Hbi M H pa60T /B -
81 

2 . B o BTopo M onbi T e 113 ¢ p a KUH.H HeoaH Ma , BbllleneHH0 £1 H 3 sp6Heao11 ~mweHH ttepe3 

2, 5 qaca nocne o6nyqemHI , nocJtenoa a T enhH O c HHT epaanaMH 60 MHHYT MeT onoM pacnpeae

JlHTen bHolt xpoMa T orpaQmH 6brnH n onyYeHbi 3 npenapaT a uep iHI. Ha CUH HTHniHIUHOHHOM cneKTpo-

Ha6n~nanoch y 6 hlBBHHe HHTeHCH B HOCTll peH T reHOBCKHX nyY eA a T Hx npen apaTos . Onpe-

aeneHHblll oTciOaa nepHoa nonypacnaaa uep~<H OKa3anc>I paBHbJ M 8 , 3- II qacoa (puc , 8 ). 11 3-

aecTHO, '!TO Ce 
137 

HMeeT T y, = 9 , 0 !_0 , 3 qaca
18 1 

06a 3TH OITblTB 

137 
Nd 

n onT aep mnaiOT, YTO Mbl HMeeM aeno c u e not.tKoli 

137 
-·--La 

55 MHH 

137 t 37 
P r _ce 

I ,3 'IBC 9 ,0 'lBC 
139 t 41 

flo 8H8110rl1H C COCell.HH M H H9Y€ T Hbi M H H30T OTI 8M H npa3eOllHMa ( Pr , Pr 
13 7 

,., 
H P r 

c nenyeT Dli.< Hrl.B Tb , YTO nepabtn B036ymaeHHbiA ypoaeH b B na p e Pr MO)I<GT IIElXOJ1HTbCfl B 

pafiOHe 100 K 313 . J.1 3 pHC . 9a , H 8 KOTOpOM H306p8)1<e H 8 38BHC H I\.lOC Tb 3HeprHII n epBOrO 803-

6ymneHuoro ypoaH~ H e'-leTHbiX H30T onoa Pr OT YH C118 J-I e ilTpOilOB, BH Jl HO , lfTO no 38TIOJ1119-

1111 fl HeftTpOHHOJ'i 060J101.JKH ( N = 82 ) SIHeprH 5I 9TOr O ypOBllfl TI JJ[lB HO HapaCTaeT, 8 nocne 38-

139 
n on HeHH51 - p e3KO y;...IeHbWaeTcH. llnH HJJ.ep P r 

14 1 14 3 
P r H P r H3BeCTHO , '-ITO n e p c xon bi 

C nepaoro B036Y >I<Jl8HHOrO COCTOfiHHfl B OCHOBHOe H l\.!9lOT M 1 - MYllbTHfiOllbliOCTb { n e peXOLlbl 

143 
113 COCT051HHH g 7/ 2 B COCT011HHe d 5/2 ; y HllpB P r COC TOmiiHI g 7/2 H d 5 / 2 

1\.teHSl~TCfl MecTaMH ). H aMH caenaHa n o nbi TKa orrpenen nTh MYllhTHnonb iiOC Tb nepexoaa 

109 ,0 K S B . Ha oTHoweHH51 HnT e HCHDIIOC TH K - n HHIIn K cyr..t~tapnoii HHT e iiC HBHOC TH L - nHHHi't 

(K/L =6 , 3) cneJlyeT, '!TO nc pexon c hv = 109 ,0 K9B " "ceT MynbTHnOilbiiOCTb M l c npH

"eCbiO E2 ( uo 10% ), 

1 37 

Pa3HOCTb z...Iacc N d p:
37

n o pa6oTa M/IO -I
2

/ pBilHll 4457 , 4400 II 40 00 K3B COOT-

aeT CTBeHH O , t.ITo a npenenax norpeiU H OC T e l'i coananaeT c Haweii o u e iiKoii no rpamnte n oa u -

TpOIIII OPO c neKTpa ( - 40 00 K3B) , 

Ha OCHOBe TIOJlyqeJHibiX LIBHHblX MO/i\ HO rrpeJJ.JJQ );;HTb CJ191l.YIDlllY IO C XeMy pacnana 

1 37 137 
Nd -Pr (pHC , 96) , 

"' H eo6xoan;. :o OTMeTH T b , '-IT O a HawHx npenapaTax H311Y'-l9HHe N d He Ha 6n lortaeTCSI. 

3 T O 1\.IOti\HO 06bf!CHH T b T 9M 1 YTO IT O'-I TH 97 % BC€X p8Cfi8,Q OB n pOH CXO!lSlT nyTeM ( - 38XD8 T 8 
! 41 

a OC H OBHOe cocTO~HH e C Tll6Hrib H o r o noq e pH e r o g.a,p a Pr • H e6onbwol1 n p oueHT ( 1, 9%) 
141 141 

noa HTpoH H o r o p ac n ana N d H ll.yi.Ue r o T O>K e B OCHOB H Oe COC T OmHt e Pr , TRK >l<e He 

+ 
3a r~ leTe H n a ciloHe HHT encn a H o r o {:3 -pacn ana 5 - l.JBCOBbl X 11 3,3-n HeBHOr O H30T OTIOB . 
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AsTopbi Bbipa>KaiOT rny6oKyiO 6naroaapnoCTb M.YI. Yl nHecKy aa noMOlllb B H3MepeniH!X 

" o6pa6oTKe pea ynbTaTos 11 r. M . B opo6beBy aa y qacTHe B H3 MepeHHHX, 

!iH T e p a T ypa 

I. B ,J .S tover. P h ys. Rev., ~ 8 ( 1951) . 

2 . H . A . 6oH'!-0c~: onoBCKa>I , B. C . llmenenos, O. E . K pa<J>T, H as. A H CCCP, cep. <J>Ha ., 
£Q.. 826 ( 196 1). 

3. r . M . K oneCOB , T.B. Manbllll9Bll , !l .H. HHKIITIOK. I1 3B. A H CCCP, cep. <!>Ha ., 
2 7, 1267 (1963). 

4. K. H . r poMOB , A . c . llanar yn >IH, A. T. C TpHra'!eB , B. c . WnHnenb . I13B, AH CCCP . 
cep. qma., 1.1, 1357 (1963). 

5. K. H. r poMOB, A . c . llan ar y n>IH, !1 , H. HHKHTIOK, B . B. MypaBbeBa , A.A .Cop OKHH, 
M . 3 , WTanb , B. C . WnHHenb , lloKnaa Ha X1 Y ell<er oaHOM cosewaHHH n o ><.aepHoil 
c neKTpocKonHH, Dp . H Te3HCbi JlOKnaaoa Xl Y ex<eroaHor o coaemaHHSJ no HnepHoH 
c neKTpocKomm. 11 aa. ' H ayKa' , M. - !1 , (1964) c Tp . 48. T 6HnHCH , 196 4. 

6 . G,Dan by, A .'I'h o mpson, J .Foste r , Proc Roy. Soc. Canada, ~ 27A ( 1956) . 

7. c . Da hls tro m, J .S ,Foste r, A.L.Thomps o n, Can , J .P hys., ~ 1483 ( 1 958) . 

8 . G . T .Dan by, J .S.Foste r , A ,L, Thomp son, Can , J . Phys., ]_§, 1 487 ( 1 958 ) , 

9 . 6 . C . ll>:<en en oe , !1 . K . rl eKep, B. 0 . C eprees . CxeMhl pacnaaa paaHoaKTHBHbiX ><.aep . 
11 aa. AH CCCP, M-!1 , 196 3 r. 

10. r,¢, llpaHHUbiHa, fl penpi!HT ·,· 959, 0 J1HI1 (1962), ily6na. 

11. A , Came r o n "A R ivised S e mi- E mp irical Atomic Mass F o rmula ", C R P- 6 90 

12
• ( 1 957 ), C h a lk River,. Ontario . 

1 2 . J.R ide ll "A Table o f Levy' s E mp irical Atomic Mass", C R P- 65 4 ( 1 95 7 ), 
Cha lk R iver, Ontario , 

PyK OTIHCb nocTy nH na a naaaTenbCKHA oT.aen 
24 OKT>I6p>I 1964 r, 

6 

KoHBepotOHH: 
n 

- ~~ I HawH AaHH~e 
!E K3 B I hv K 3B 

r : ~ 2 ±-3--· 
I. : 52 . 5 . 

i -
2 . 1 '59 . 5 

I 

3.163.0 
4. 72 .o 

I 
5. : 84 .7 

6 . i 91.0 

7. !107.0 
j 

8. iii2.3 

9. :120 
! 

10. ii26.0 

I I. ;139 .5 i 
12. ii 42.5 1 . I 
13. !154 .0 I 
I4. :1se.o I 
15. !168,5 

16. !174.5 

17. 188.9 

18. !214 .5 

19. :_226 .0 

20 . 265.0 

2I. 30I .0 

22. 320.0 

KII4 . 0 

!U33 . 0 

Ll13 . 8 

MII3 . 8 

(Ll32 . 8) 

KI8I.5 

KI84 . 5 

K196.a 

1{200 . 0 

1{210 . 5 

K216.5 

1{232 . 5 

K256.5 

(L +I.1 J232 . 7 

K327. 0 

K343 . 0 

L 326 . 8 



nOMOWb B H3M€p9HHHX 

AH CCCP, cep, qma, , 

:P, cep, qma , , 

b, Has. AH CCCP, 

a, A . A .CopoKHH, 
·lllBH HH no RaepHOf.i 

emaHHH no HnepHoH 
=H , 1964, 

' • ~ 27A ( 1956) . 

l 1483 (1958) . 

1487 (1958 ), 

18U H08KTHBHbiX Kaep . 

·mula", CRP- 690 

I'<P- 654 ( 1957 ) , 

T.A .LJJi l1UA ~ I 
KOHBepCHOHH~e RMHH M H30TOnO B H80AHMa, HMeDmHX nepHOA 

nonypacnaAa T~ = 5+6 qac . 

------- ----------
- ~~I HalliH AaHH~e r OMOB H Ap./5/ 

i I OTHOCHT.l T~ 1 OTHO CH T. 
;Ee K3B hv K3B HHT8HCHB- 'ii:lC E. K3B hv K3B ' HHT8H CH B-' ±' HOCTH HOCTM r t-2- _3 ____ 4___ --s-t----6--±-7-----8--
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