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Cpe.uH npo.uyKTOB peaKUHH pacmenneHIHI To ycTaHOBneHo cymecTBoBaHHe H30Tona 

!:IB 164 I T'l'.z = 75 ±.2 MHHI, npH pacna.ue KoToporo o6paayeTcn HeHaBecTHbiii: 

pauee H3oTon Tm 164 
I Tlj,_ = 2±_0,5 MHHI. Tm 164 

npeBpamaeTcn B eTa-

~,. 164 
6HJihHbiii: (;;.., c HcnycKaHHeM noaHTpOHOB c rpaHH'lHOii: saeprHeii: 2940 ±.20 Ksn 

H r- ny'le:li: 81,5 :±..0,1 KsB H 211 ..t 2 KsB. 

11 I 
B 1955 ro.uy H epBHK H CH6opr cpenH npo.uyKTOB peaKUHH pacmenneHHH 

Ta npoToHaMH sueprHH 340 MsB o6Hapy:m:HnH H30Ton Y& , o6na.uaiOmHfi no3HTpouuoii 

I Ep+ =2,4 MsBI aKTHBHOCThiO c T,j
2 

= 75 MHH. noa.uuee aaanorH'lHbre pe-
~ E . 121 

ayn:bTaTbi I 1 (:a = 75 MHH, JJ+= 2,9 MsBI nony'!HnH KannMHH H .up. • B 

9THX OTihlTaX He y.uanOCb .llOCTOBepHO YClaHOBHTb MaCCOBOe '!HCJIO yKa3aHHOrO H3o
;o 

Tona. !:JB • VI cnonhayn KocBeaabre coo6pa:m:eaHH, H epBHK H CH6opr 
11 1 

npe.uno-

no:m:Hnn, '!TO Mace oBoe '!Reno o6cy:m:naeMoro H3oTona A = 167, Torn a KaK K anH-
121 

MHH H .up. CKJIOHHJIHCh K npe.unono:m:eaHI0 1 '!TO A= 161. 

M hi nonbrTanHch nony'lHTh 6onee neTanhHbre cseneHHH o pacna.ue !I& 115 MHH I. 

npenapaT Y8 nony•ranc£1 KaK npo.uyKT peaKUHH. pacwenneHHSI Ta npH o6ny'leHHH 

npoToaaMH aaeprHH 680 M a B. TauTanoBaH MH.rueab Be coM - 5 r o6ny'!anach 

Ha BHyTpeHHeM ny'!Ke CHHXpOUHKJIOTpOHa 06oe,llHHeHHOrO HHCTHTyTa SinepHbiX 

Hccne.uoBaHHii: I lly6aal B Te'!eHHe 15-20 MHH. CyMMa pe.uKoaeMenbHbrx aneMeu-

TOB oT.uennnacb oT Ta H npo.uyKTOB pacmenneHHSI H .tr.eneHHE nyTeM cooca:m:.ue

HHH c ManbrM KOJIH'leCTBOM I ..... I Mrl cfJTopHna naaTaua. OcanoK ¢TopH.uon pac

TBOpHncn B CMeCH 5opHOH H a30THOH KHCJIOT, nocne '!ero C TIOMOUlbiO aMMI!aKa 

oca:m:.uaJIHCb rH.llpOOKHCH penK03eMeJibHbiX aneMeHTOB. rHnpOOKHCH. paCTBOp5IJIHCb 

B O,llHOH Kanne COJISIHOH KHCJIOThl 1 : 4. Vl3 TIOJiy'leHHOrO paCTBOpa pe,llK03eMenb

Hbie aneMeHTbi cop6HpoBanncb ue6onhWHM KOJIH'!ecTBOM KaTHOHHTa Dovve:x:.- 50 • 

Paa.ueneuHe HX npoH3BO.llHJIOCh xpoMaTorpacfJH'!eCKII 13,41 ua KOJIOHKe, aanonHeu-

0 
HOi!: KaTIIOH'IITOM Dowe:x.-50 , npH TeMnepaType 85, C. ilnHHa KononKH 10 eM, 

nHaMeTp - 2 MM; paaMep aepeH CMOJibi 10-15,u • B Ka'!eCTBe aniOeaTa Hcnonh .. 

30B8JICH JiaKTaT aMMOHliSI npH pH =4,5. npH paa.ueneHHH Bcefi rpynnbi pe.uKo-

38M8JibHb!X 9JieMeHTOB paBHOMepHOCTb Bb!Mb!BaHHSI pa3JIH'!Hb!X cfJpaKUHH o5ecne'!H

BaJiaCb Henpepb!BHb!M H3MeHeHReM KOHUeHTpaUHH 9JII08HTa. ilnHT8JihHOCTb XHMH

'l8CKHX onepauHii lc Kouua o6ny'leHHst no MoMeHTa Bbr.ueneHHH YB I cocTaBJistna 
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OKOnO 2 'JaCOB. YiCTO'IHHKlf .nnH j3- H cr-cneKTpOMeTpOB IIplll;"OTOBnMHCb IIyTeM 

HcnapeHIIH Kanenb amoeHTa, co.nep:>KawiiX YB , Ha amoMHHHeBoil: ci:Jonbre. 

M eTO.U nony'IeHHSI npenapaTOB !/8 HeH3oe:>KHO IIpHBO.UHn K TOMy, 'ITO B HC-

cne.nyeMOM o6pa3ue, HapH.ny c Y8 /75 MHHI, npiicyTCTBOBanH 11 .npyrmi H30TOIIbi 

167 166 169 Y8 /18 MHH !, Y8 /58 'lac./, !/8 /30,6 .nH.I 11 HX .no'IepHIIe II3oTo-

r-r 167 Tr 166 
IIbi lm /9,6 .nH/ H m 17,7 'lac (. 3To oocToHTenbCTBo, ecTeCTBeHHo, 

3aTpy .UHHno H3y'!eHHe CIIeKTpOB Y8 175 MHHI. 

Ebmii II3y'!eHbi 0 -, p+ II e-- cneKTp bi • .[{nH 9Toro ObinH Hcnonb30BaHbi 

ft -cneKTpoMeTp c o.nHopo.nHbiM MarHIITHbiM noneM I pa3pewarowaH cnocooHoCTb 

Ha K-m,IHIIH nepexo.na 661 KaB Cs 137 0,8%/, jJ - cneKTporpacp c nocroHHHbiM 

MarHHTHb!M noneM H qnTorpaclJII'IeCKOfi perHCTpauHeii H CUlfHTHnnHUHOHHblii Y -
CIIeKTpOMeTp C MHOPOKaHanbHb!M aHanii3aTOpOM /'IIICnO KaHanOB - 128, cpe.nHee 

MepTBOe BpeMH - 80 J-Kfet< , 3aiiOM HHaiOIUee ycTpOfiCTBO Hli. IIOTeHuHanOCKOIIe/. 

3KcnepiiMeHTanhHbie pe3ynbTa Tbi H3y'!eHIIH ueno'IKH pacna.na, Ha'!HHaroweii

CH c Y8 175 MHHI, npe.ncTaMeHbi B TaonHue 1. 

B cneKTpe KOHBepcH OHHbiX aneKTpOHOB obmH ooHapy:>KeHbi nHHHH nepexo.noB 

91,5 KaB II 211 KaB, B r-cneKTpe - nHHIISI 90 KaB H O'leHb cnaoaH niiHlfSI 

T a 6 n H u a 1. 

II 164 
3KCIIepiiMeHTanhHb!e pe3ynbTaTbi H3y'!eHHSI d8 - ,.,. 164 

Jm -
e-z.164 . 

3HepriiH 

KaB 

YiHTeHCIIBHOC.J!'b fiiHTeHCHBHOCTb KOMIIOHeHTbi 'II03H-

TpOHOB Ey = 2,94 MaB npiiHHTa 3a 100/ 

r -nepeXO,UOB 

91,5 ::!:_0,1 

211 ±..2 

II03HTpOHOB 

2940 '!_20 
1300_.:!!00 

r 

8 .£ 3 

cna6. 

x/ 0THOWeHue (Lr+L!J):J..ij} 

K 

0,2 

100 
4 

paBHO 1 ,08. 

1.. 

14 + 3x/ 

0,1 

M 

5+_1 

cna6. 
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210 Ksa. 8HeprHsr nepexona 91,5 Ksa H OTHOCHT9JlhHhre ImTeHCHBHOCTH 

(/..I +-J..ll): /...iil onpeneneHbi Ha jJ -cneKTporpa<}Je c nocTosrHHbiM Mar-

HHTHhiM noneM. JhmHH nepexona 211 Ksa Ha HeM aapern:cTpn:poBaTb He ynanocb. 

YfCIIOJlh30B8HHbl9 npn:6opbi1 K CO:>KBJleHHIO, He ll03BOJlSIJlH' yaepeHHO 3aperHCTpi:IpOB8TI:! 

K-nn:Hn:ro nepexona 91,5 Ksa. 

YIHTeHCiiBHOCTh fi"' -cneKTpa Ha acex y'lacTKax cnanana c T'fa. = '15:r2 MHH 

AHa:nn:a MeTonoM ct>epMH noKaabraaeT, 'ITO rpaHH'IHaH 9Heprn:sr noauTpoHoB cocTaa

nneT 2940±_20 Ksa n Ha y'laCTKe cneKTpa Bhrllle 1300 Ksa neT oTKJlOHeHHil: oT 

<}JopMbi paapellleHHhiX J3 -cneKTpoa. TaKHe OTKJlOHeHn:~ cymecTayroT npH MeHb-

wHx 9Hepr'HSIX H eCJlH npennonO:>KI:ITb, 'ITO OHH CBSI38Hbl C HaJ1H'IH9M BTOpofi KoM-

llOHeHTbl B fl+-cneKTpe, To ee rpaHn:'l"fraSI SHeprnH paaHa 1300:!:)00 Ksa, a 

ee HHTeHCHBHOCTb COCT8BJ1SI9T OKOJlO 4% OT HHTeHCHBHOCTI:I :m:ecTK Oil: KOMIIOHeHTbi 
+ 

j3 -cneKTpa /pHC. 1 f. 

CpaBHHBaH COOTBeTCTBYIOIUH9 HHTeHCHBHOCTU, Mbi nony'IHJlH K09<}J<}Jn:un:eHT 

KOHBepcnH Ha L -o6ono'IKe .anSI nepexona 91,5 K::m o/.1.91,5 =1,75:!:). 8To 
/5/ 

aHa'leHHe ynoBneTBOpHTenbHO cornacyeTCSI c TeopeTHl:J:ecKnM aHa'leuneM 

2,16 .anSI nepexona· MYJlbTHnonbHOCTH E2 H CHJlbHO pacxonHTCH c npyrn:Mn: 

Han:6onee 6J1H3KHMH 3Ha'leHHSIMH 0,054 /E1/ H 0,45·/Ml/. 0THOllleHn:e(J..l+-/..P.):L;p 

TaK:m:e xopowo coBnanaeT c TeopeTH'IecKnM aHa'leHneM 1,05 nns:r rrepexona 

MYJlbTHnonbHOCTH E2. ,llanee, oTHoweHHe /2.3/ SHeprHii nayx o6napy:m:eHHhiX 

f'-nepeXO.!lOB XOpOlllO COBn8.!l89T C TeopeTU'I9CKHM 3Ha'I9HH9M /2.33/ .!lJ1H 

nepeXO.!lOB Me:m:ny nepBbiMH B036y:m:neHHbiMH ypOBHHMH pOTaUHOHHOH IIOJ10Cbl 

OCHOBHOI'O COCTOHHHSI '19THO-'IeTHbiX H.!lep. 

· TaKHM o6paaoM• H MynbTn:nonhHOCTh1 H e>THollleHHe SHeprHfi rrepexonoa 

I"OBOpHJlH B ll0J1b3Y npennono:>KeHHH 0 TOM, 'ITO Mbi Ha6nronaeM nepeXO.!lbi Me:m:ny 

~ 164 e t62 . ypoBHHMH 'leTHo-'leTHoro Sinpa /c<t . HnH z.. I. 8HeprHH nepexona 

91t5 Ksa B npe.n:enax norpewHOCTH coananaeT 

06Hapy:>K9HHOI'O B e'l, 164 
npH fl--pacnane 

c SHe prn:eil: nepexona 91,3 Ksa, 

Ho 164 161• npennono:m:euue 
17 8/ A= 164 cornacyeTcH H c nonysMrrHpH'IecKHMH naHHhiMH o Maccax s:rnep ' $ 

ecnH OTHecTH noaHTpOHHoe Hany'leaHe K pacnany Tm 164• CornacHo ynoMHHYTbiM 
II 164 164 . 

Ta6nuuaM, pa3HOCTh Mace a6 H Tm cocTaBnHeT ~232 Ksa H 1301 Ksa, 
164 ~ 164 . · · ~. I 

a paaHOCTb Mace Tm n ct, - 3785 ~sa n 3097 KsB, cooTBeTCTBeHHo. 
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VJ TaK 1 HaWH pe3yJibTa Tbl IT03BOJ1SIJ1R rrpeniTOJ10)K!ITb CYlll9CTBOBaHHe U9ITO'IKH 

pacrrana Ys 164 
175 MHHI-

164 164 
Tm - C't • TaKaSI H.D.eHTH¢rrKaUHSI cornacOBbiBa-

x/ 
J18Cb H C IIOITb!TK8Ml1 o6Hapy)K9HRSI KOHBepC!IOHHbiX JIRHHH B03MO)KHb1X noqepHllX 

aKTRBnocTe fi YB 175 MnH I. DnSI sToro crrycTSI 1,5 - 2 qaca · rrocne Bhrn eneHR51 

¢paKuurr YB /sa sTo BpeMSI Y8 167 
pacrranancSI Haueno/ rrs Hee BhinenSincH 

Tm. B o'IrrrueHHOM rrperrapaTe Y8. rrcKanrrcb Harr6onee. aaMeTHlSre rr y no6Hbre nnSI 

ua6moneuuSI nRHHR Tm 167 • 166 • 165 • 163•161 • PesynbTBTbi rroucKOB rroaBonHIDT 

rrpaKTH'IeCKII ITOJIHOCTbiO OTBeprHyTb B03MO)KHOCTH A =167, 166, 165, 163 H.TII1 

161. 

.LlnSI rrony'IeHim rrpSIMbiX noKasaTenbCTB cyruecTBOBaHHSI Tm164 Mbi rrpe)Kne 

Bcero ITOITblT8J1HCb C I10MOlllblO CURHTHJIJYlUHOHHOrO r-crr eKT poM eTpa 06Hapy)KRTb 

ITpiiCYlllYIO eMy 8KTIIBHOCTb B no'IepHeM im 1 BbineneHHOM H3 !:18 • 8TH ITORCKH 

He nanrr nocTOBepHb!X pe3yJ1bT8TOB 1 'ITO 6b!J10 HCTOJIKOBaHO KaK cnenCTI3He Marroc

TH rreprrona rronypacrrana Tm 164 
/c MoMeHTa rroSIBneHRSI Y8 B xpoMoTorpaM

Me no Ha'Iana ll3MepeHRSI noqepuero Tm rrpoxonuno He MeHee 15 MHHI. norrbiTKH 

6onee 6brcTporo pasn.eneHHSI Y8 u Tm TaK)Ke He rrprrBenrr K ycrrexy, TaK KaK 

B 9TOM cny'iae paaneneHrre 6bmo uerroJIHbiM. 

nosTOMY Mbl rrepewnrr K ycTaHOBJleHHIO H8KOITJ1eHHSI 
,..,.. 164 
1m B !18 • Dmr 

9TO~ uenrr c rrepenHero ¢poHTa yg rrrrKa xpoMaTorpaMMbi pasneneHHSI !f& H 

Tm 6panacb K8ITJ1SI YC H rrpocne·)KHB8J10Cb H3Me:HeHHe HHTeHCHBHOCTH J"" -nHHHH 

510 KsB /rrRKa aHHHrRJISIUHOHHoro· rrany'ieHrrSI/ B aaBRCHMOCTH OT BpeMeHrr, To )Ke 

caMOe nenanocb B npyroit ceprrrr OITb!TOB c r- JIHHHeti 90 KsB. VJaMepeHIUI Ha

'iHHaJIHCb B 060HX CJiy'iaSIX crryCTSI 2-3 Ml1HYTbi ITOCJie BbiXOna KaiTJIH H3 KOJIOHKU, 

nprr H3MepeHnH r 510 KsB 6narorrpHSITCTBYIOlllHMH o6cTOSITenbCTBaMH SIB-

JISIJIHCb OTCyTCTBHe 3aMeTHOrO fi+ -rrany'ieHHSI y npyrux H30TOITOB !:/8 1 rrpH-

CyTCTBYIOlllliX · Bo ¢paKurru I Ye 16 Ef, Ys 169, !Je, 167 , rrocnenHuit K ToMy )Ke 

pacrranancSI K MOMeHTy paaneneHHSI !18 rr Tm I u 6onbwaSI RHTeHCHBHOCTb 

r5IO Kss B crreKTpe Yl3. npu H3MepeHHH r 90 K 913 rrpuxonHJIOCb y'iHTbi-

B8Tb H8KOITJ1eHHe Y8166 H Tm 166 , rrocKonhKY 

r 80 Kss li (90 Kss CUHHTHJIJISIUROHHbiM crreKTpOMeTpOM He paapewa!OTCSI. 

x/ 
C ITOMOlllbiO CUHHTHJ1J1SIUf8MHOrO r -crreKTpoMeTpa 9Ty aana'iy peWHTb Tpyn-

HO rra-aa uanH'iHSI Tm , o6nanaroruero CJ10)KHbtM cneKTpoM. 
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/9/ 
H aKorrneHI:le r 80 KaB 6bi1IO l:iCC1le.llOB8HO paHee 1:1 IIpOKOHTp0111:ipOBaHO B 

Hawl:iX OIIbiTax. Pe3y1lbT8Tbi, rrony'leHHhie .llllH (90 KaB, xopowo coBrrauaiOT 

C pe3y1lbT8T8MI:i .llllH 0 510 KaB. 

E:jJ ~----3.9 

3.9 

:;.5 

3.3 

5.~ 

.t.9 

0 

----------

5 ~0 15 

!'., 

• 

20 

f?g'J 

/.{.0 

3.9 

3.8 

Pnc. 2. Ha'lallbHblll y'iaCTOK Kpl:iBOH l:i3MeHeHI:iH HHTeHCI:iBHOCTI:i r -nl:lHHH 

510 KaB. no OCH a6CUI:iCC - BpeMH c MOMeHTa pa3ueneHI:iH !:J8 If Tm • 
no OCH OpJlHH8T-1101"8pl:icpM l:iHTeHCI:iBHOCTI:i lll:iHI:il:i. -- 9KCIIepHMeH

T81lbH8H KpHB8H /rrpaBaH WKana/. X-X - pe3y1lbT8T Bb!'il:iTBHI:iH /neBaH 

wKana/. 

Ha pHc. 2 l:i3o6pa:>KeH pe3y1lbTaT ouHoro 1:13 OIIbiTOB rrb H3MepeHHIO HaKorr-

neHHH r 510 KaB. Yl3o6pa:>KeH TOllbKO H8'i81lbHblll y'iaCTOK /J:i3MepeHHH JlllH-

JII:iCb 5-7 'i8COB/ 0 TaK 'iTO rrepl:iO.ll 75 Ml:iH. rrpocne:>KHB81ICH xopowo/. 0T'IeT1IHBO 

164 
BH.llHO HaKorrneHI:le; rrepnou uo'IepHero Tm , rronyqaeMbiii: OTCIO.lla, paBeH 

2 MHH. 
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PHc. 3. CxeMa pacnana yg 16~ '7' 164 c. 164 
lm - c'Z. • 
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Cpe.unee /6onee '!eM n:a 10 onpe.uenenn:ii:/ an aqenn:e nepn:o.ua nonypacnaua 

164 . Tm COCTaBJJSieT 2,0:!:_0,5 MHH. no H8WHM Ll8Hllb!M Mbl MOrJill cy.un:Th T8K:>K8 

0 H8JlH"lllll II03llTpOHHOrO ll3JIY"leHHSI y Ye 164 . 0Kaaanoch, '!To /ecrrn: oHo Boo6rue 

cyw:ecT BY eT I ero llHTeHC HBHOCT h He Ilp8BbiWaeT } 0% OT o6rue H HHTeHC llB!IOt.:~Il 

noan:TpOHHoro n:any"leHHSI, CpaBHHTeJihHO HeBbiCOKaSI TO"'HOCTh aToll: oueHKH o6'bHCHSI-

eTCH HeB03MO:£KHOCThiO TO"'HO YK838Th MOMeHT paa.uerreHHSI Y8 n: Tm B xpoMa-

Torpacpn:qeCKOH KOJlOHKe, noM HMO r -nn:nn:ii: 91,~ H 211 K SB, B nawn:x Oil biT ax ne 

6b!JIO 38Me"!eHO HHTeHCHBHb!X / > 10% HHTeHCllBHOCTH II03HTpOHHOrO H3Jiy"leHHSI/ JIH-

u Up 164 164 
nn:n:, KOTOpbie Morrrn: 6bi OTHOCHThCSI K vo unit Tm • YluTencHBHOCTh 

nepexo.ua 91,5 KsB /E2/ cocTaBJISieT ne 6orree 40% qn:cna noan:TponoB, ncnycKae-

164 
M biX npn: pacna.ue Tm • Bee sTo, BHLlHMO, rOBOpHT 0 TOM, 'ITO BBChM8 3Ha-

164 
"ln:TenhHaH qacTh pacna.uoB Y& n: Tr 

164 . 
m H.[leT !18 OCHOBHhle COCTOSIHHSI 

/cM,pn:c. 3/. OueHn:BaSI BeJIH"'HHbi 7z: anSI sTn:x nepexo.uoB, nony"lllM LlJISI Ka:>K.uo-

ro H3 HHX ~ .f'i:~ 5 , 'ITO SIBHO yKa3biBaeT Ha paapeweHHbiii: xapaKTep nepexo-

!lOB• 

8T0 1 K838Jl0Ch 6b! 0 H8XOLlHTCSI B IlpOTIIBOpe"!HH C B03MO:>Kllb!MH 3H8"leHHSIMI1 

· 164 . I I o· I 1 I 
cnn:na Tm . .Deii:cTBHTenhHO, corrracno TeopeTn:"!eCKHM npaoorraM ' , o6bi"l-

69 95 164 
no xopowo BbiiiOJIHHIOIUIIMCH, CIIHH He"!eTHo-He'!eTHoro H.upa Tm .uorr:>KeH 6biTh 

. 69 95 

paBeH j.sL.p:!:.st.n/ t rae S/..p If ..5tn - CIIHHhl He'IeTHOrO IIpOTOHa I1 neii:TpOHa, 

, /12/ I ,/;" 
cooTBeTCT BeHHO, CorrracHo cxeMe H HJihCOHa . ....n.. p = 2 + n: ..st.n = R; - , TaK 

164 
'ITO CIIHH Tm Mo:>KeT cocTaBJISITh 2- n:rrn: 3-. Bbi6op Me:>K.uy STHMH 3Ha"leHn:SI-

/13/ 
Mll H8 OCHOB8HHH IIp8BHJI8 rannaxepa I1 MOWKOBCKOrO IlpHBOLlHT K 3Ha"!eHHIO 

3-, Hn: o.uno n:a sTn:x ana"!eHnii: He cornacyeT"cH c paapeweHHbiM xapaKTepoM nepe-

XOLlOB, 

0.UH8K0 0 H3BeCTH00 'ITO LlJISI 95 Heii:TpOH8 ocyruecTBJI SieTCSI COCTOSIHHe 5/2+, 

paCIIOJlO:rKeHHOe B6JJH3ll COCTOSIHHSI 5/2-
/14 15/ 

Yf3BeCTH0 0 aanee ' 0 'ITO LlJlSI 

·C7\ 161 IGJ I 14 15 I 
!anSI oV!f n: C?, , eM. ' I. 

66 95' 68 95 
!l = 69 peann:ayeTCSI COCTOSIHHe 1 /2+, HO IIO 

Mepe yMeHbWeHHSI "'HCJI8 Hei\:TpOHOB K HeMy BCe 6nu:£Ke IIOLlXOLlHT COCTOSIHHe 7 /2+, 
~ 171 

TaR, LlJISl J m 8HepreTH"!eCKOe paCCTOSIHHe MefRLlY OCHOBH biM COCTOSIHHeM 
69 toa. 169 

1 /2·, n: Boa6y:rK.ueHHbiM 7 /2+ cocTaansteT 636 KsB, anSI T m - 316 KsB, 
16'1 69 100 

.urrst 69 Tm - 179 KaB. TaKIIM o6pa3oM, He n:cKJJIO"!eHa B03MO:rKHOCTh, 'ITo 

164 98 

B. Tm nocne.uHn:ii npoTOH Haxo.u n:Tc st B cocTOHHHe 7 /2+-. Tor.ua /-sz..p t: St..nj 
69 95 
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1131 
MO)-]{eT cocTaBJlHTb 1+ HJlH 6+, a rro c.;xenyeT Bhi6paTb 1+. 3uaqeun:e 1+ xopo-

wo cornacyeTcH c pa3pellleHHOCTbiO rrepexonoa. 

Borrpoc HYMnaeTcH, ecTecTBeHno, B norronun:TeJibH OM n:ccnenosaHn:n:, B qacT-

HOCTH, B HllCTOHIUee BpeMH HllMii rrp.JBOLlHTCSI ITOHCKH 6onee CJla6biX 

''"164 "Jl" ,.,.ml64. LlOB, rrpHHllLlJlei-KlliUHX ~o n n .L, 

r -rrepexo-

n 11 Tepa T y p a· 

l. Nervik W.E., Seabor~ G.T. Phys. rlev .. ~· 1~92. (1955). 

2. K aJlHMHH A.B., neaeu6epr VI .IO., HKOBJ1eB B.A.t ATOMH85I aueprHH, .§, 
582 119591. 

3. \layer Z.W., Freiling E.C. ]ourn. Amer. Chem. Soc., 1.§, 5647, (1953). 

4. npeo6paMeHCKHii: E.K., nurroBa O.M., .Uo6poupaBOBa A.M., TeTepHH E. 
)KypHarr ue oprauuqecKoH: XHM uu, .1 , 2294 I 1956 I. 

5. CnHB n.A.' Bann VI .M. "Ta6J1UUhl KoacjJcpuuueHTOB BHyTpenHei% KOHBepCHH 
)'·H3J1y"'eHHH, q, 1 K-o6orroqKa, AH CCCP, 1957, 

'I. 2 L -o6ono"'Ka, AH CCCP, 1958. 

6. \tihelich J.W., ~larmatz 13., Handley T.'l. Phys. Uev., !2§, 989, (1957). 

7. Riddel J. 'A table of Levy's empirical atomic· masses', Chalk River, Ontario, CRP- 654, (1957). 

8. Cameron A.G.W. 'A revised semi-empirical atomic mass formula' Chalk Uiver, Ontario, CUP-690,(1957). 

9. BapaHOBCKHH B.VI •• noKpOBCKHH B.H .• VIas.· AH CCCP, cep.cjJH3., ~.819,/19591 

10. Bohr A., ~1ottelson B.R., Kg!. Danske Vidensk. Selsk. '•1edd., ~. n. 16,/1953/, 

11. neKep n.K. VIas.AH CCCP, cep.cjJH3, 1.1, 1029 119571. 

12. Nilsson S.G., Kgl. Danske Vidensk. Selsk., \1at.-Fys. Medd., ~. n. 16, (1955). 

13. Callagher C.J., Moszkowski S.A., Phys. Rev., lll, 1282, (1958). 

14. Harmatz B., Handley T.H., Mihelich J,W. Phys. Rev., ill• 1082, (1959). 

15. '\1ottelson '8.R., ~ilsson S.G., !\1at.-Fys. Scr., Dan. Vid. Selskab, ,h n 8 (1959). 
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B.J.-1. BapaHOB, K.H. rpoMOB, B.C. D.)f(e.TieiiOB, 3hiOHI' YOHI' ·Batt, 
T.B. ManhiweBa, B.A. Mopo3oB, B.A. XoTHH, B.r. YyMHH 

HOBblE Yl30TOnbi 

:J1, 181( u Pt ts'l 



VIpH.lJ.Hll 184 

C IIOMOIUbiO fi -crreKTpoMeTpa Tuna .QaHnwa H3ytiancH crreK Tp KOHBepcnou-

HbiX 9/lBKTpOHOB cj:Jpai{UHH .HpH.lJ..H~ o6pa3yiOIUBHCH B peaKUHH rny60KOI'O paCIUBIIIIBHHH 

rrpn 6oM6apunpoBKe 3onoTa rrpoToHaMH c aueprHeii 660 M a a. VI 3 o6nytieHHOii 3ono

Toi1: IIIlaCTHHKH, BBCOM 1-2 r, Bbi.lJ.BIIHJlCH HpH.lJ.Hll 6e3 HOCHTBJ!H B paD.HOXHMH'IBCKH 

'IHCTOM BH.IJ.B I 1 I. 

B KOHBBpCHOHHOM CIIBKTpe HpH.lJ.liH 6biJ10 06Hapy:>KeHO HBCKOilbKO JlHHHii, HHTeH

CHBHOCTb KOTOpbiX CIIaD.alla C rrepHO.lJ.OM IIOllypacrraua 3 1 1 :!:,.0,3 qaca, 8TH IIHHHH 

H.lJ.BHTHcPHUHpOBaijhl KaK L 120 1 M-120; K-264 /.., -264, M-264 n K-391, 

L -391. 8KcnepnMeHTaJlbHbre uaHHbre o6 9THX nnHHHX cseueHbi B Ta6nnue 1. VI3Me

peHHbii1: CIIBKTp IIPH.IJ.HH /cepiiH 1 I rrpHBB.lJ.BH Ha puc. 1. L I M 11 }/ IIIIHIIH r -
~ 

rrepexoua 120 Kas H3y'lanHcb uorronHHTBilbHO Ha j3 -crreKTpoMeTpe c .llBOiiHoii 

cPOKYCHpOBKOH !Tuna :a V2 I I o6nauarorueM ny'IWIIM pa3peweHHBM /2 I. nony

'IBHHbiB D.aHHbiB IIOMBIUBHbi B Ta6nnue 11,. 8KCIIBpiiMeHTaJ1h.H.brtfcrreKTp rrpiiBB.lJ.BH 

Ha pHC. 1 /a/. 

Oo pa3HOCT!I 9HBpi'Hll MB:>K.IJ.Y /.., 111 - 119 17 II }/ -119,7 II MB:>K.IJ.y 

K-264 H 

0THOWBHHB 

M-264 

1</tw 

MO:>KHO 3aKIIIO'IIITb, 'ITO rrepeXO.lJ.bi IIpOIICXO.lJ.HT B H.lJ.pB OCMHH, 

D.IIH K" -rrepexouoa 264 K as H 391 K 9B II03BOJ1HIOT rrpeurrono-

:>KHTb y 9THX rrepexouoa MYilbTHIIOilbHOCTb THrra E2. 0THOWBHHe 

r-rrepexoua 120 KaB /Ta6nnua 11 I HB rrponmopetiiiT rrpHIIHCaHHIO 9TOMy rrepexony 

MY/lbTIIIIOilbHOCTH THrra E2 /xoTH uenb3SI HCKIIIO'IHTb 11 · £3 , E 'f H E5 I. EcnH 

rrpeurrono:>KIITb, 'ITO l( -rrepexoubr 264 K 9B II 120 K 9B H.IJ.YT B KacKaue, To 

OTHOWBHHe 9Hepriiii ypoaueii 384 Kas 11 120 K9B /3,2/ BBCbMa 6nii3Ko K TeopeTH

qecKoMy .lJ.JlSI pOTaUHOHHbiX ypOBHBH OCHOBHOI'O COCTOHHliSI lJBTHO-tiBTHbiX .lJ.BcpopMR

pOBaHHhlX HD.Bp,TaKliM o6pa30M, IIOIIY'IBHHhlB D.aHHhlB II03BOIIHIOT IIpB.lJ.IIOJlO:>KHTb 1 

'ITO Ha6nrouaeMbre r -rrepeXOD.bi IlpOliCXO.lJ.HT B 'iBTHO-tiBTHOM H.lJ.pB OCMliH • 

0epHO.lJ. IIOilypacrraLla 3,2 'laCa 6brn 06Hapy:>KBH y .7?-190 131• Hoy .7?,190 

9Heprnn rrepawx Tpex d -rrepexonoB paBHbi: 186, 356 11 401 K a a, K OHBepcR-

OHHhiX JlHHHii aTnx rrepexouos Mbi He o6Hapy:>KRIIH, CneuoBaTeribno, HaiiueHHbre 

f'1 190 
HaMH r -rrepeXO.lJ.bi HB IlpliHa.lJ.IIB:>Ka T v'l- • 

VI 3 rpacj:JHKa 3aBRCRMOCTli aHeprRii rrepBbiX ypoBHeii uecj:JopMupoBaHHbiX 'IBTHo

'IBTHbiX H.IJ.Bp OT 'IHCJla HBUTpOHOB /pliC, 2/ · MO:>KHO CKa3aTb, '!.TO rrepBbiH Bparua-
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0 184 182 
TeJibHbli1 ypoBeHb 120 KaB MO:>I<eT npHHBllJie)K8Tb 76 s HJIH 76 Os • npo+ 

TUB Macchi 182 roBoprrT ToT cpaKT 1 'ITo nprr MHoroKpaTHOM Bbine.nenrrH Os U3 cppaK

uuu :J'l. He 6bmo o6uapy*euo aKTI!BHOCTrr c nepuonoM nonypacnana 21-2 4 qaca, 
182 

rrpuuanne:>I<amei1 Os /4/ /pHc, 31. TaK*e npu U3MepenuH ua 100-KauanbHOM 

CUUHTUJIJIHUHOHHOM r-cneKTpOMeTpe HB Hai1,aBHO r- H3JlytJeHHH, lipHHBllJIB-

*awero Os 
182 

151. 

·Ha OCHOB8HHH liOJiy'leHHb!X llBHHb!X Mbl npennaraeM CXBMy pacnana 

npencTaBneuuyiO Ha puc. 4. 

~"l, 184 

0TMeTHM, 'ITO eCJIU lipHHHTb 8Ty CXeMy, TO OTHOCHTeJibHhle HHTeHCHBHOCTH 

nepexonoB 120 KaB, 264 KaB u 391 Kas, n'onctJHTaHHbiB H3 rruTeucrrauocTeH: 

JIHHHi1 KOHBepCHOHHb!X aneKT~OHOB, B npen BJIBX TO'IHOCTH Olib!TOB OK83b!BBIOTCSI 

nprrMepuo onrruaKoBbiMH I Jn -120 : :Jn- 264: :Jn - 391 ~ 13 : 15 9/, 3To 
,.., 184 

MO)I{HO liOHSITb 0 BCJIH npenliOJIO)I{HTb, 'ITO pacnan: t.I'Z. lipOHCXOllUT rJIBBHb!M 

5 u I . u I 0 _. 184 
6 0 pa30M HB KBKOU-TO He pOTBUUOHHbll! ypoBeHb ~ C OJlhWUM CliHHOM, 

190 190 
AuanorH'IHbiB cnyqan: ua6niOnBIOTcst y cocenuux stnep 0'2. - Os li 

lOOm 1M Hf 14 I. B uaweM cnytJae ue n:cKn IOqeuo, 'ITO B Os .npu pacnane 

184 'J"l, B036Y*llBeTCH 1130Mepuoe COCTOSIHHe • .Llei1cTBUTeJibHO, lipH MIIOrOKpBTHOM 

BbilleJI eHHH OS n:s cppaKurru [l"l- ua6monaeTcst aKTUBHOCTb c neprronoM nonypacna--

ll8 OKOJIO 20 MHH /puc, 3/ • M O)I{BT 6biTb 8TOT nepUOll liOJiypacnana H CBSI3BH C 

184 
usoMepoM Os • 

KpoMe yKa38HHb!X Bb!WB llliHUit BO cppaKUHH a'Z. Ha6monanocb MHOro 

JIHHHi1, lipHHBllJie)I{B!llHX npyrHM I!30TOliBM :;~ .. 

{}?, 186 (" - nepexon hi 137, 297, 435 KaB r,, = 18+ 2 
/11. -

[/?, 185 ({ - nepexon 254 K 9B. T11 =15+1 'I. 
/2 -

:ltt 188 r - nepexon 156 KaB. 

nnaTI!HB 187 

Unst onpeneneHI!H nepl!ona nonypacnana nnaTHHbi 187 H3 o6nyqeuuoro Ha 

CI!HXpOUHKJIOTpOHe 30JIOT8 lipOTOH8MI! TOil: )I{e 8Hepr11H BbllleJISIJI8Cb cppaKUHSI 
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ITJiaTHHbi /1 I, us KOTopou, saTeM, qepes paBHbre ITpoMe)KyTKH apeMenn I At 
4 qaca/ BhlnengncH noqepnnu npnnnu. CITeKTp Konaepcnonnhlx sneKTpoaoa noqep

uero HpHllHH H3MepHJICH Ha Ma!"'HHTHOM j3 -ciTeKTpOMeTpe C llBOHHOll cpoKycH

pOBKOll /Tuna % ff I. 0TaocnTenhHOe KonnqecTBO o6pasyromerocH noqep-

aero npnnng · 187 oiTpenenHnoch ITO HHTeacnaaocTH Koaaepcnoaaou L -nnnnu 

Er = 90,5 Kan /6/ c yqeToM xnMn•recKoro Bbrxona n ITonno"rbi HaHeceHHH na 

MnrueHh. OITpeneneHHbiH ITepnon ITonypaciTana ITnaTHHbi 187 cocTaanHeT 2,0 t._0,4 q, 

nng KOHTpOJIH OITpenenHnCH ITBpHOll nonypaCITana H3BeCTHO!"'O H30TOITa ITJiaTHHbl 

Pt 186 ITO HHTBHCHBHOCTH KOHBepCHOHHOll /.... -nHHHH f. y = 137 K SB, npHHan-

{]7, 186 /4/, nsMepgeMoil a pasnnqHbiX npeiTepaTax noqepHero npnnHHo 

Pt !.. _86, 0 onyqeHHblll ITe{PHOll ITOJiypaciTana .; paBHblll 2,5 ±.. 0, 3 qaca, XOpOI.liO 

cornacyeTcH c naHHbiMH CMHTa n XonneHnepa /7 I. K oHnepcnoHnbre nnHHU ~?- 185 

a ciTeKTpe noqepHero npnnnH He Hailneahl. 

BbiBOllbl 

1. 06Hapy)KBH HOBblll H30TOIT 

3,1 ::_ 0,3 qaca. 

'J'l- 184 c ITepnonoM ITonypaciTana 

DpnnonnTcH ITpeniTonaraeMaH cxeMa paciTana. 

2. H aline a aoabril nsoToiT 

2,0 ~ 0,4 qaca. 

Pt 187 c ITepnonoM ITonypaciTana 

n H T e p a T y p a 

1. A.K. nanpyXli:Ha, T .B. M anbiWeBa, B.A. XoTHH, Jl.H. K piOKOBa, B.B. M ypaBbeBa. 
X ·e)KeronHoe coaemaane ITO HnepHoil ciTeKTpocKOITHH. a MocKae, 1960 r. 

2. Y.1.M. BeKKepMaH, B.A. ryMeHIOK, YI.C. nneiTpOBCKHii. "j3 -ciTeKTPOMeTp THITa 
Bnn ", MocKna, BYIHYITYI, 1959 r. 

3. T.C. Chu. Phys. Ilev., 79, 582, (1950). 

4. D. Strominger, J,\L Hollander, G.T. Seaborg .. ilev. \lod. Phys., ~, 585, 1958. 

5 •. IO.A. CypKOB, r .M. t{epHOB, A.K. J1aapyxHHa, 3.M. XpoMqeHKO. X e)Keronnoe 
COBBIUaHHB ITO HnepHOH CITeKTpOCKOITHH B MocKae, 19EJ0 I". 

6. Il.\1. .Diamond, ].:.1. Hollarider.~ucl. Phys., 8, 143, 1958. 

7. W.G. Smith, ].\1. ~Iollander. Phys. Ilev., 98, 1258, 1955. 
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