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H.A.EoHq-OcMOJIOBCKaSI, BaH !OH-IOH, B.C. n)KenenoB, O.E.KpacpT 

0 UEn04KE PACnADOB 

III 
B 1954 rouy XaHuneii u OncoH BnepBbie Ha6niO.tr.anu, qTo nocne 6oM6ap-

uupoBKH Cr;_03 npoTOHaMH c Ef= 24 MaB B XIIMIIqecKII BbiaeneHHOii 
\ 

ap6HBBOH cppaKUHH HMBBTC5I aKTHBHOC'Th C ·nepHOLtOM nonypacnaua 3,6 qaca. 

3Ta aKTHBHOCTh nonyqanach TaK)KB npu 9Hepruu npoTOHOB. 17 M 9B, B TO BpBM5I 

KaK 

caHa 

nopor peaKunu I p , .3n I B 9TOH o6naCTH > 19 
~h 161 " 
Lr • , KOTOpb!H Mor nonyqaThCSI no peaKuHSIM 

M 9B, 0Ha 6bma npunu-

Cr 162(f,pn) &161 

c~l62{p,2n) rrr 161 c_"'" 161. I ~ ~ c, BcKope nocne aToro 
21 

JViuTqen TeMnnhTOH I npu noMomu MaccneKTpoMeTpa ycTaHoBnnu, '!TO 3,5 -

qacOBbiH £,.. LtBHCTBHTBJ!hHO HMBBT MBCCOBOB 

HB 38MBTHnH HapaCT8HH5I uoqepHero XOnMH5Io 

qucno A = 161; OHH, 0LlH8KO, 

npu llOMOlUH CUHHTHnJI5IUHOHHOI'O cneKTpOMBTpa XaHuneii H OncOH 38MBTHnH 

Q -nyrm C 9HBpi'HBH 65, 195, 824 H 1120 ,KaB; 8HHHI'Hn5IUHOHHOH nHHHH 38MB.., 

qeHo He 6hlno. B HH3K09HepreTnqecKoii o6nacTH cneKTpa XaHuneii H OncoH 

Ha6niOaanu HapacTaHne uoqepHero xonMHSI 1-/o 161
• XonMuii, BbrueneHHbiH 

ua ap6ueBoii cppaKurru, HMen nepuou nonypacnaua 2,5 qaca, ucnycKan 0 -ny<JH 

hv = 90 K aB u He .uaBan aHnurunSiuuonnoro HanyqeHHSI. TaKHM o6paaoM Xanu-

neeM u OnconoM 6bmo ycTaHOBJIBHO CYlUBCTBOB8HHB uenoqKH: 

Er 1ot 3,6a.c. H 161 
21 fi't.:tc. <i) 161 c-

E. O E if Cfa CJ • 

. 13 I 
noaunee H epBHK H Cu6opr ' H3yqaBlliHB npouyKTb! 6oM6apuHpOBKH 

+ . 
TaHTana npoToHaMH c Ep=340 M aB, TaK)!<e Hawnu BO cppaKuHH ap6ug j3 -aKTrm-

. j3+-HOCTh, uMeB•nyiO nepHOLt nonypacnaua 183 MHHYTbi u rpanuqnyiO aHepruiO 

cneKTpa oKono 1200 KaB luaMepeHHSI npoBOLtHJIHCh na rpy6oM ft -cneKTpo­

MBTpel • Ha OCHOB8HHII CXOLtCTBa nepiiOLtOB nonypacnaua Ha6niOLt8BlliBHC5I IIMH 
Ill 

H HBHLtBHHOH paHee B pa6oTe aKTHBHOCTH, H epBHK H CH6opr npHnucanu 9TOT 

A.j.. .~:~161 
;-- cneKTp ~' unu uoqepHeMy H 161 

0 laBTOphl HB uenaJIH llOllhlTKH 

OTL(BnHTh uoqepHHH xonMuii oT ap6uSII. 
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B 1959 I'O.llY B 06'b9.llHH9HHDM HHCTHTyTe Sl.ll9PHbiX Hccne.llOB8HHfi 
~/ . . 

.naenpoacxaA npH H3y'l:eHHH -sp6Heaofi cppaKUHH, Bbi.lleneaaofi H3. TBHTana, 6oM6aJ 

aapoaaaaoro npoToHaMH c Ep=860 M sa, anepBbie aa6~uoaan xoaaepcHOHHbie nHHHH 

c nepHO.llOM nonypacnaaa, paBHbiM 2,5 qacaM. 

11ay'l:eaae ao'l:epaero xonMHH1 Bbi.lleneanoro H3 sp6HH1 npoaeaeaaoe B pa6o• 
141 . . /6/ 

Te 1 8 T8K)K9 H3Y'l:9H'H9 rpoMOBbiM, lfyMH!fhiM H llPo KOHBepCHOHHOI'O cneKTp8 

xonMaeaott cppaxuaa, noxaaano, 'ITO cymecTByeT ueno'l:Ka pacnaaoa: 
~ ~ :2,5vtU. '' ;.':f ~ru.H. 0\11 __ ,. 
Cr E ... no E. N, t;cu . 

H a OCHOBBHHH pSI.llB C006pa)K9HHA 1 H3nO)K9HHbiX B .paooTe /4/, STOA U9ITO'l:K9 

ObinO 'npanacaao Maccoaoe 'l:Hcno 158. 

Hawa H3MepeHHH 

M b! H3MepsnH noaaTpoaaoe aanyqeaae sp6aeaoti cppaxuaa, Bhraeneaaofi H3 

TaaTanoaoa Maweaa nocne 16-MHHyTaoa 6oM6apaapoaxa ee npoToaaMR c Ep=660Ms 
I . 

HaMepeHHH ~poaoaHnHCb aa J?> -cnexTpoMerpe c TpexxpaTHoti cpoxycapoaxofi 

ny'l:Ka cnycTH 115 'l:aca nocne BblaeneHHH sp6as. HaMH obm aaMeqea HHTeHcHBHbiA 

noaaTpoHHbiA cneKTp c T = 160.:!:_ 10 MHH. /no-BH.llHMOMy1 aTo Te )Ke noaaTpoHbi1 

xoTopbie aa6nroaam1 H epBHK H Caoopr/. 

rpacpHK KropH STOI'O cneKTpa npeacTaBneH Ha pHCyHK9 1. 113 PHCYHK8 BH.llHO, 

'ITO fl- cnexTp COCTOHT H3 2 KOMOOH9HT C rpaHH'IHbiMH 989pl"HSIMH 1320±. 60 K SB 

H 780t_80 KsB H OTHOCHT9nbHbiMH HHT9HCHBHOCTSIMH 10: lo 

CneayromHM aaUJHM waroM obmo R3MepeaRe noaHTpoaaoti aKTHBHOCTH B 
+ 

xonMHH, BbraeneaaoM H3 sp6Hs. 3aecb Mbi .ooaapymHnH npocToti } -cneKTp c 

T'lz. =30,! 5 MHH H £"1'.;.1360±. 60 Ksa; MH.rKaH KoMnoaeaTa cneKTpa B xon-

MHeaoA cppaKUHH OTCYTCTBOBana. CXO.llCTBO p+ -cneKTpOB e,. /2,6 'iaca/ H 

Ho , Bbraeneaaor'o H3 C,., /30 MHHYT I aaaeno aa Mbrcn~ o ToM, 'ITO J +-cneKT 

c £'Zf"" _1350 Kaa npaaaanemHT aoqepaeMy Ho a uenoqxe 

er'-sg-~- H !58 . Q, 15'1i' 
0 do,)~ • 
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llnst npoBepKH aToro npennono)KeHnst HaMH 6br npoBeneH onbiT no na6niOne­

HHID 38 H3MeHeHHeM HHTeHCHBHOCTH 
p, +-_ 
T cneKTpa npH anepruu 715 KaB BO cppaK-

UHH 9p6Hst. VJsMepeHHSI 6b!JIH H8'!8Tbi cnycTst 22 MHHYTbl nocne BbiXODa cppaKUHH 

H nponon)Kanucb B Teqenue 4 'lacoB. 

Ha puc. 2 TO'!KaMH noKasana saBBCBMOCTb CKopocTu cqeTa OT BpeMeHH npu 

aneprnu 715 K 9B IB nonynorapucpMnqecKOM MacruTa6e/. 

A+-Vla pucynKa coBepw en no OT'leTJIHBO Bnnno napacTanue BHTeHCHBHOCTB F 

cneKTpa na npoTst)KeHHH ,.., 80 MHHyT n saTeM ee y6brB&HHe. Cnnownast JIHHHst 

H§ puC, 2 npencTaBJISI~T co6ol pe3yJibT8T paC'l9T8 38BHCHMOCTH HHT9HCHBHOCTH 

C'!eTa oT BpeMeHH nnst ueno'!KH A 21
5"cu · l) :l.11' 11

'"· C 

M hi BHDHM, 'ITO TOqKH noBOJibHO xopowo coBnanaiOT c pacqeTHol KpHBOI. 

TaKHM o6pa30M 1 9TOT Onb!T y6enHTeJibHO CBllD9T9JibCTByeT B nOJib3Y Toro, 

qTo nosHTpOHbi c E'f 136J· KaB nprmanne)KaT no'!epneMy Ho B ueno'!Ke 

c/5'i Ho tf>_IJ -- --7Jv {5f{ , n cymecTBoBanue caMol uenoqKII 

MO)KHO cquTaTb OKOH'l8T9JibHO D0K838HHbiM. 

+ 
BbiWe Mbl yKa3blB8JIH 1 'ITO. MSII'K8st KOMnOH9HTa j3 - cneKTpa C 

Etp.= 780:!::.. 80 KaB na6n10nanacb numb Bo cppaKuHH f.t> H MO*Ho 6bmo nyMaTb, 

~r 158 'ITO n03HTpOHbl C 9TOI rpaHH'lHOI 9Hepruel OTHOCSITCSI K pacnany C8MOI'O C 

t!i8 toll 
Ecnn aTo TaK, To KpnBast HaKonneHHst H pacnana ueno'!KH Er - Ho ~9JY.158 

B o6nacTH MallbiX aneprul, rne sna'lHTenbHast 'laCTb nosiiTponoB npunanne*IIT Cf' ffiK 
D0JI)KH8 OTJIHqaTbCSI OT pacqeTHOI KpHBOI pHC. 2. 

+ M hi npoBeJIH na6n10nenne sa H3M en en HeM HHTeHCHBHOCTH j3 :-cneKTpa 

oT BpeMeHH npii anepriiu nosuTponoB 330 K aB, rne 1 cynst no rpacpuKy K 10pu1 nosu-
C· 158

1 Tp0Hbl 1 UpUH8DJie)K,<t!IlU9 (...(" COCT8BJISIIOT OKOJIO 20%. Pe3yJibT8Tbl H3Mepe-

HHI nOK838Hbi KpeCTUK8MH H8 piiC. 2. Vl3 pucyHKa BllDH0 1 qTo 9KCU9pllM9HT8JibHbie 

TOqKH nelcTBIITenbHO oTcTynaiOT oT pac'!eTnol KpiiBol. OpoBenennhll ananus 

9KCnepuM9HT8JibHOI 38BllCllMOCTU CKOpOCTll C'leTa OT BpeM9Hll n03BOJISI9T cnenaTb 

BbrBon, qTo npn auepruu ~-+ -cneKTpa, paBnol 330 KaB1 /15_:!: 10/% nosHTpoHoB 
~ 158 

nprmanne)KaT caMoMy c;;,.f' • 

OnpeneniiTb aTy ~eJIII'luHy c MeHbruel norpewnocTbiO celqac ne npencTaBnst­

eTcst B03MO)KHb!M us-sa H9TO'lHOCTel B 3H8HUU nepHODOB nonypacnana c.,, 158 
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H 158 . 
1:1 • 0 1:1 H9KOTOpoit HeonpeaeneHHOCTI:I f.,. 2-3 MHHYTbl/ B MOM9HTe Bb!XO-
aa ¢paKuHH, 

3aMeTHM 1 'ITO pa3HOCTI:I M~CC e ts-s H t•.r& ,.._ 0 
H 

1J l~t 6"1 lSI 
no-- NY 

uo Ta6nHUaM KaMepoaa cc;>cTaansuoT aenH'IHHbl 1,59 1:1 3,8 MaB coOTBeTCTBeaao, 
. C Iff IS( no HaWHM H3MepeHHHM 9TH 3Ha'I9HHH > 1,8 MaB LtnH cr No 

9Jy'~' Ho t5'i H > 2,35 Maa anH 

n H T e p a T y p a 

1. T.Handley, E.Olson. Phys.J':lev. ~. 524 (1954). 

2, M.Mitchel, D. Templeton. Phys.Rev •. ~~ 1442 (1954). 

3, E.~lervik, G.Seaborg.!1hys.Rev. 22• 1092 (1955). 

4. Vl.C • .UaenpoBcKHA, OVISIVI, 483, 5, .Qy6aa, 1959 r. 

5, .K.H.rpoMoa·, B.C • .U:m:enenoa, 3bioHr '-!oar Batt, B.r.'-lyMHH, OH.HVI, 483, 37, 
.Uy6aa, 1959 r. 
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330 Kss, 

-- - pac'!eTHall KpRsaSI HaKonneHRSI H pacnaaa ueno'IKH A ~r:p, '-1"••c . 
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E~C • .Ll)KenenoB, 3biOHI' T..foar Eaii, B.A. XanKHH 1 Lf)Koy IOe-Ba, B,l .LfyMHH 

no3VJTPOHHb!H CnEKTP PADVIOAKTVIBHOH 

uEnOLfKVI Smt42 CfJm142 -fr'd142 

S 72 MHH 
BnepBbie uen;o<tKa m _;_::.._.:....:;..;=._., 

30 ceK 

Ill 
o6aapyiKeaa MapwanoM H PacMycceaoM , KOTOpbie npunucanu 

CTa6, 

ell MaccoBoe 

qucno 142. ABTopaMH 6bm aal!D.eH 

npuaaD.Jie)Kamul! 'Pm 142 

+ j3 -cneKTp C rpaHH'IHOli saepruel! 3,78MsB, 

B 06'be.D.HH6HHOM HHCTHTyTe SID.epHbiX uccneD.oBaault npu uayqeauu cppaKUHH 

caMapus, BbiD.eneaaol! ua TaHTana, o6ny<teaaoro npoToHaMH c fp :z€160 MsB, c 
+ 

noMOlllb!O J3 -~neKTpoMeTpa Tuna .Llaauwa 6bm o6aapy)KeH cno)I{Hbill J3 -cnexTp 

c T•~z. = 75 ±. 5 MHHyT, cocTonmull ua 3 KOMnoaeaT c rpaHH'IHbiMH aaeprHSIMH 

3,9 ±,0,1 MaB; 1,6 ±,0,2 MsB H 0,9 ±. 0,2 MsB H oTaocuTen&HbiMH HHTeacHBHOCTS!"' 
' -t 

MH 80 : 12 : 8 copTBeTcTBeaao. lpacpHK K 10pu j> -cnex.fpa npeD.cTaBnea aa 

+ . £ puc, 1. ~ -cneKTp c 'tf· = 3,9 M SB, KaK noxaaaao B pa6oTe 11 I, npRHaD.-
GD 142 en 142 142 

ne}!mT 1 Tin , PaaaocT& Mace r/11. --- /Vd 
1 

no aawHM D.aHHbiM
1 

cocTaBnSI!!II' 

BenH'IHHY ~ 4,9- M sB, 'ITO cornacyeTcSI c BenH'IHHoii 4,86 M aB, npHBeLJ.enaol! B 

Ta6nuuax KaMepoaa. KoMnoaeHTbi c. rpanH'IHbiMH slieprHSIMH 1,6 H 0,9 MsB MoryT 

npHHaD.ne)KaTb KaK Srn 142 
lpa3HOCTb Mace ' sfh 1~ 'Pm 142 

no KaMepo-

p- 1_ 42. ay 2,87 MaBI, TaK H .,, 

npu HCCneD.OBaHHH )1{9CTKOfi o6naCTH KOHBepCHOHHOI'O Cll9KTpa caMapHeBOli 

cppaKUHH C nOMOlllblO ft -cneKTpOMeTpa C TpeXKpaTHOli cpOKYCHpOBKOl! ny'IKa 6bJna 

o6uapy)Keaa KOHBepcuoaaan nHHHSI c saepruelt Ee = 1385 ±. 30 KsB 

H T V,t. = 100.:!: 30 MHH, HHT9HCHBHOCTb KOTOpolt COCTaBnSina 

n03HTpOHHOI'O cneKTpa, 

JIHTepaTypa 

-3 
10 % OT HHT9HCHBHOCTll 

1. D.Strominaer, J .Hollander, G.Seaborq. Rev.Mod.Phys. 30, 585 (1958). 

~-· 
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E.n. rpxrop&ea, K.SJ.rpoMoB, B.C. Jl:lKenenos, B.3son&cl!:a, 
A.B •. 3onciTaali:a; M.Beitc' }3aa l0a"10b 

PACnA.U .UBYXtiACOBOf"O H30TOnA Lu 168 

.B niOT&JUt&BOA !l:Jpal!:IIHH IIpo.o;yl!:TOB o6ny'leHHH TauTana IIpOTOH8MH C aaep­

rHeit 660 M8B '6hlliH 06Hapy:lK&Hbi KOHB&pCHOHHble liHHHH, HHTeRCHBHOCTb K">TOphiX 

cna.o;ana c nepHO.l:IOM oxono 2-x 'lacoa. B pa6oTe Bacxaoit, Jl:lKenenoaa H ttxxna.o;-

3e11 
1 

aa lliarRKTHo-nHH30BOM cnexTpoMe'l'pe 5blna ooaapy:lKeHa nHHHH- c aaepraeit 

77,,5 KaB H nepKO.ZJ;OM. T •100±.20 MHH. 3Ta nHHHSI CBS 'lana 6blna OWH60'IHO OTnece-

L 167 \Jl 167 .. 
aa x pacna.o;y u. + .:10 • CooTBeT?TBYIOWHA y'lacToK cnexTpa noaTopao 

H3yq8nCH H8 cneKTpOM&Tpe C .LtBOitHOit !l:JoKyCHpOB.I!:Ol! B pa6oTe f"pOMOB8 1 Jl:lKenenoBa 
121 . . . 

K Jlae.npoacxoro • B aToll pa6oTe · 6blno no.o;Taep:lK.o;eao <::ywecTBOB8HHe nHHHH c 

nepxoitoM nonypacna.o;a T • 12,0 ±. O,S/ 'lac H yTo'IHeaa ee aaeprxH: 

£;:•178,7 t. 0,11 K•a. Hawaii 3a.o;aqeit 6blno xccne.o;osaaxe pacna.o;a .o;ayx'lacoaoro 

I!IOT811HH1 KOTOpOMY npHR8.ZJ;I!8:lKHT Hait.o;eHH8SI liHJ!HSI, 

£Ins Hccne.o;oBaHHil.HCIIOllb3oaancH .ft -cnexTpoMeTp c .o;soAaoA !l:Joxycxpoa-
. l 

xoit aa yron c pa3pewe.RHeM 0,15%. MaraHTHoe none aenocpe.o;cTseaao 
' . .. . ' . 

H3M&psnOCb M&TO.ZJ;OM IIpOTOHHOI"O. pe30H8HC8o JlaT'IHK nOM9W8llCH B. Il9HTpe npH6opa1 

.. I"ll& 15blno cnenH&nbHO C03ll8HO OllHOpO.o;HOe none. TaK K8K TOIIOrpa!l:JHSI M8I"HHTHOI"O 

DOnS CII8KTpOM~Tp8 38BHCHT OT. B&nH'IHHbi IIOnH1 T~ H8MH 6bl118 npOB9.ZJ;9H8 rpa'.o;yHpoB­

Xi.. no· I!HHHJIM. aaeprHH XOTOpbiX H3B9CTH8 C 6on&Wpit ITO'IHOCTbiO• Hcnollb30B8nHcb 

xa~TOIIhl Th { 8+ C _. C 1 + C "} ) ':JB 16
.
9 

1 C $ /3'1 . · a .o;pyrae. 

Cp&llR H3oTonoa niOT&IIKB1 .aaxoll.HWHXCH a Hawxx acTO'IHKxax obln Lu.'-?" (7;.: .2. 9~tp) 
c xopowo H3BecTKhiM uepexo.o;oM 'hv = 84, 19 Kaa. · '-' xoasepcxoa~ble naaaa 

aToro nepexolla H3Mepsnac& aenocpellCTB&HHo· .o;o a nocne H3Mepeaait .naaait 2-x 

'<lacoaoro. I!IOT&IIHH •. ParHCTp,&IlHH DpOH~BO.ZJ;Hnacb .ZJ;BYMB C'I8T'IHK8MH reArepa-M !On-
. . 

. napa, BXI!IO'I&HRhiMH B CX8MY COBII8ll8HHil. Co6cTB8HHblft 4!0H COBII8Jl9HHit COCT8Bl1Hll. 
. .. 

1 HMIIYllbC B MHHyTy. C llBYMH p83liH'IHbiMH HCTO'IHHK&MH 6blll0 OOHapy:lKeHo TpH 

xoaaepcHOHHhiX liHHHH. Ton&xo lli!H uepBbiX · llBYx 3lRKIIA Yll&liOCb npocne.o;HTb aa 

II&pKOllOM CII4ll8HHII HHT8HCHBHOCTR1 OH OK83811CSI paBHhiM /2 1 15t_012 /qaca. 3TH 

TpH nHHHH tShlnH Hll&HTHtPHIIHPOBaHhl HaMH xax L 11 , /.v,, H tf -naaax. 

3H&pl"HH I!HHHA IIPHB9ll9Hhl B T86liH119 1. 

.. 



12 

Ta6nHua 1 

K OHBepcHoHHble nHHHH 2-x 'laCoBoro nJOTeyHSI 

N2N2 Ee M .n eHTHqm- 3HeprHSI 
nn Hp KaUHSI nepexo.na 

1. 974,1 77,54 L .. 87,52 

2. 981,4 78,64 L,, 87,58 87 ,54~0,07x 1 

3. 1036,5 87,03 M 87,52 

x/ 
Y'ITeHa B03MO>KHaH cHcTeMaTH'IecKaH norpewHoCT~. 

H a pH c. 2 noKa3aHbl L, H L,, KOHBepcHOHHbJe' nHHHH. 3TH nHHHH Ha6nJO-

, .nanHCb Ha <}JoHe ClleKTpa 6onee .nonrO>KHBYWHX H30TOIIOB nJOT9UHSI• 

H a pRe, 3 H3o6pa>KeH STOT cneKTp, H3MepeHHbill: nocne pacna.na .llBYX'IacoBo­

ro nJOT9UHSI 1 llpH'19M HHT9HCHBHOCTH K()HB9pCHOHHbiX nHHHfi llpHB9.ll9Hbl K Ha'lany H3-

MepeHHll:. Ha 6nH3KOM paccTOSIHHH oT .llBYX'IacoBbiX nHHHll: pacnono>KeHbl nHHHH 1 

OTHOCS!llti!9CSI.K pacna.ny L 167 u~· 167 
U I! Jf) 1 HaXO.llSillti!XCSI B paBHOB9CHH 1 H 

cna.naJOmHx c nepRo,.noM 56 MHH. 3TH nRHHH 3aTpy.nHRnH K H M nHHHll: .nByx'lacoBo· 

ro nepexo.na • N nHHHSI TaK>Ke aaxo.nHTCSI B. Henocpe.nc'rBeHHoll: · 6nH30CTH OT nHHHll: 

.npyrHX H30TOIIOB fpHC.4/ ~ 

n yTeM cpaBH9HHSI pa3HOCTell: SHeprHll: L,,- ~v,· I!, IV- Lm 
nHHHll: C peHTreHOBCKI!MH .naHHbiMI! 6binO ycTaHOBn9H0 1 , 'ITO nepexo.n. llpOHCXO.llHT B 

n.npe I!TTep6Rn. B Ta6nRue 11 npHBe.neHo cpaBHeHHe , peHTr~HOBCKHX · .naHHbiX 

C 9KC11ep11M9HT0Mo 

Ta6nHua 11 

C paBH9HH9 OllbiTHbiX .naHH biX, 0 pa3HOCTSIX SHeprHll: L,;- tv, H rv, - 1.. ,, 
C peHTreHOBCKHMI! 3Ha'leHIISIMII 

H.npo 
L,,,- L,, 

peHTreH OllbiT' peHTreH 

iv, 
Oil biT 

Tu 0,96 8,19 

!:JG 1,03 1,10 :!:. 0,07 8,46 8,39..± 0,15 

Lu 1,10 8,75 
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Puc. l. Onpe.aeneHue nepuo.aa rr.onypacna.aa /...,, ·u fv,, nHHHli .aByx'!acoBor; 
niOTeUHli. 



N MUH-i 
T~ilfac 

600 

400L a) 

Lm 

o) 

960 970. 980 H .P .eaycc ·CH 

Pnc. 2. [J
1
+

11
n Jv, KOHBepcnoHHbie nnunn nepexoaa 87,6 K a B. ¢oH Bbi'!TeH. 

8 / qepe3 1 qac nocne BwaeneHHH *paKunn 

o/ qepe3 4,3 '18C8 nocne Bb!Lt9n9HIIH *p8KUIIII. 

VfaoopameauaH crieBa nHHHH pacnaaanacb c nepnoaoM oKono 1 'laca. 
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lfOO 

0~----~--------~--~--~~----------------~ 
960 990 980 H.f ea_ycc · c M 

1611 
PHc, 3. K OHBepcHOHHbJe llHHHH, ocTaawnecH nocne pacna.L:{a Lu { T.t,_ • !r' /'lit f.(.) 

1..1+11 n Jv '" llHHHfi nepexo.L:la 87,5 K sa (T ·1~. 2 'lac). YfaTeacnaaocTH 
npHBeJ:{eHbi K Ha'!anbHOMy apeMea~:~ no nepHoJ:laM Lu IG'I H Lu t+o 
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0THOlll9HH9 HHT9HCHBHOCTeH L,, H (,, llHHHH OK838ll0Cb C TO'IHOCTbiO 

ao 15% paBHb!M eaHHHUe. L, nHHHH B cneKTpe He npoHBHnacb, H MO)f{Ho caenaTb 

38KlliO'I9HH9 1 'ITO ee HHTeHCHBHOCTb He np9Bbilll89T 25% OT HHT9HCHBHOCTH /...,,nH­
HHHo CpaBHHBSH 9TH pe3yllbT8Tbl C OTHOlll9HH9M TeopeTH'IeCKHX K09cpcpHUH9HTOB 

KOHBepcHH Ha £.,, , L, H L,, noao6ono'IKax Hapa HTTep6nH anSI aaeprHH 

87,5 Kaa , MO)f{HO caenaTb 3aKniO'IeHne o MYllbTHnonbHOCTH nepexoaa. 

Ta6naua Ill 

CpaBHeHae axcnepnMeHTallbHbrX oTHOllleHntl: 

anii pa3nH'IHbiX MYllbTHnonbHOCTetl: 

/.., [.,,, /...-, C TeopeTH'IeCKHMH 

r-nepexoaa 87,5 KaB 

MynbTHnonbHOCTb E1 E2 E3 Ml M2 M3 

L, : L, : t,, 
3xcnepHM9HTanb­

Hoe 3HS'I9HH9 

2,65:0,76:1 0,14:1,03:1 0,023:1,17:1 60:5,7:141:0,67:1 0,71Hl,13:1 

I 0,251 11,0 2 :!:.. 0,151 

O~ta3biBaeTcH, 'ITO Tonbxo E2 H E3 nepexoabr MoryT HM9Tb Taxoe OTHOllleHne 

HHT9HCHBHOCTei!: · !..., 1 /.._,. H /..,,, llHHHHo Haa6one,e B9pOHTH0 1 'ITO MyllbTHIIOllbiiOCTb 

nepexoaa - E2, Tax xax axcnepaMeHTanbHoe OTHoweHne ny'Illle cornacyeTcH c 

TeopeTH'IecxnM ans1 E2 nepexoaa, a HH B oaHoM nape HTTep6HH ao cax nop He 

Ha6nroaanocb E.3 nepexoaa. E2 nepexoabr c aHepr!!etl: oxono 80 KaB o6bi'IHO Ha­

onroaaiOTCH npH pa3pHaKe, 1-ro pOTSUHOHHOI"O ypOBHH 'I9THO-'I9THb!X saep .HTT9p6HH, 

L ':18 110 L 110 
TIUc , -nnHHH E2 nepexoaa 84,19 KaB B npH pacnaae t.t atuoT 

TO'IHO Taxotl: )f{e cnexTp, xax H L -naHHH aByxqacoBoro lliOTeuas. 

TaxaM o6pa3oM, axcnepHMeHTanbHO ycTaHOBlleHo, 'ITo npH pacnaae aByx­

qacoBoro H30TOna IIIOTeUHH npoacxoaHT B03oy)f{aeHHe aoqepHero sapa HTTep6HHo 

no-BHaHMOMy, Ha6nroaaeMbrtl: nepexoa npoacxoaaT npa pa3pHaxe nepBoro Bo36y)f{­

.cieHHoro ypOBHl1 1 TSK KSjt apyrHX K0HB9pCHOHHb!X llHHl!tl: C nep.HoaoM 2 'Iaca He 

III 
!SblnO 38M9'I9HO 

..Qns O!IpeaeneHHH MSCCOBOI"O 'IHCIIS HOBOI"O H30TOII8 IIIOTSUHH MO)f{HO 

Bocnonb30BSTbCH HM910I.IlHMHCH B naTepaType aaHHbiMH o6 y)f{e a3aecTHbiX H30To­

nax, a TSK)f{9 T9M OOCTOHT91lbCTBOM 1 'ITO !IpH HCIIOllb30B8HHOM CIIOC06e IIOliY'I9HHSI 

paaHOSKTHBHb!X saep o6pa3yiOTCl1 1 l"llSBHb!M o6pa30M 1 Hapa C 60ilblllHM H9.'10C'l'ST­

KOM H91tTpOHOBo 

O'~e.lRHeKuwQ Juto .. 1 ~ • I 
l,lepHWX •ctJlelOJJflfltJ 

..__-=6M=-:c linHOTEKA 
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Y:laeecTHhi uaoTonhi moTeuun c ue'!eTHhiM A: J..,J71, Lu 169, /..M167. 

Pacna.n ux uayqeu, H B ux cneKTpax ue ua6mo..naeTcn nepexo.na c ·auepruell: 87,5 Kae, 

Eonee nerKHe :IaoTonhi ,noJI)I{Hhi nMeTb aua'!HTenbHO MeHbWHll: nepuo.n nonypacna.na, TaK 

KaK aueprun pacna.na .nnn nux o'!eHb eermKa, Y:laoTo nhi c '!eTHhiM A Lt.i12 
I 

L{rro H3BeCTHhl
0 

npu HX p,acna,ne BOa6y)l{,naiOTCn ypOBHH ,((O'IepHHX H30TO!IOB 

HTTep6un, aueprun. KOTOphiX xopowo uaMepeua: f !fG172 :;: 7 8,7 K ae 

£':1&''10·=84,2 KaB, 

H e.naeuo nonBHJIHCb 2 
/3/ 

pa6oTbl BHJibCOHa ll nyna • B KOTOpbiX npll o6nyqe-

uuu o6oraweuuoro no 30% 
yg 168 . 

npoTouaMH c auepruel! 6 N\ae 119JIY,'Iancn 

L 168 
uaoTon u c nepuo.noM nonypacna.na T = 7,1 MHH • C noMOWbiO cuuuTunnn-

UllOHHOrO r -cneKTpoMeTpa 6b!Jill 06Hapy)l{eHbl 0 -ny'IH C 9Hepruell: 

87 .!. 1, 900, 987, 1410, 1800, 2130 Kae H peuTreuoecKoe uany'leuue HTTep6un. 

!:16 168. 

uo168 
TO H3 ,naHHb!X BHJibCOHa ll nyna BbiTeKaeT, 'ITO 1-l! eoa6y)l{,neuubill ypoeeHb :JO 

TaK KaK ace 8TH 0 ·-nepexo,nhi npoucxo.nnT B '!eTuo-'!eTuoM nape 

HMeeT aueprHJO 87 KsB;."3To 1-l! poTauuonnhtll ypoeeub, ·HMeJOwul! cnuu H '!eTHOCTb.' 

+ 2 , Hawe auaqeuue auepruu nepexo.na xopowo coena.naeT c auepruel! 1-ro ypoeun 
168 •• + + YB , a auaqeuue MYJibTHnonbHOCTH E2 cooTBeTcTeyeT nepexo.ny 2 ~ 0 

Ha OCHOBHOe COCTOnHHe 
yg 168 

3ueprHn nepBOrO B036y)l{,neHHOro ypoBHn '!eTuO-'!eTHhiX ,necpopMllpOBaHHh!X 

n,nep HaXO,((llTCn B ueKOTOpol! 3aBHCHMOCTH OT 'IHCJia Hel!TpOHOB ,nnn ll30TO~OB C 

onpe.nenenHhiM Q: • Ha puc, 5 noKaaaua sTa aaBHCHMOCTb .nnn pn.na uaoTonoe, 
lln 168 

KpecTHKOM oTMe'leuo nono)l{eHHe nepeoro eoa6y)l{,neuuoro ypoeun .JO • Bu.n-
1111 168 

no, 'ITO aueprun eoa6y>K.neuun ::Jo cornacyeTcn c o6wHM xo.noM KpHBoll .nnn 

H30TO!IOB HTTep6un, 

L 168 

11 U.q'l 
nBnneTcn ue'!eTuo-ue'!eTHhiM n.npoM, Cnuu ero MO)I{HO onpe.nenHTb 

KaK CYMMY HJIH pa3HOCTb .5l ('. H 

Lul69 I ,,167 
ll I,."" HMeiOT 

H I!JibCOHa uaxo,nHTCn B COCTOnHHH 
I 168 

C!IHH I.JU MO)I{eT 6b!Tb paBeH 

Jl 11 • He'leTuo-qeTHhte napa t....u.l71 • 
.f2.p = 9/2: HeqeTHhiM 97-fi uellTpou no cxeMe 

+ 
5/2 1 'ITO IIOATBep)l{,naeTCSI Ha O!Ih!Te, noaTOMY 

":f- HJIH 2- /9/2 ±_ 5/2 /. no-Bl!AHMOMy1 

COCTOnHHe CO CI!HHOM -:r pacna.naeTcn c nepuo,noM 7,1 MI!H Ha BhiCOKHe ypoB-

HH !:18 168, 'ITO ll ua6nJO.nanH BHJibCOH ll nyn. CocTonuue co Clll!HOM 2- MO)I{eT 

pacna,naTbcn nyTeM aJ_IeKTpouuoro aaxeaTa 11 .noaHTpouuoro pacna.na 1-ro aanpewe-

168 
Hl!n ua 1-:-ll: poTai!HOHHhill: ypoeeHb ':f(, · c auepr11ell: 87,5 Kae, 
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Puc. 5. nono:lKeaHe nepBbiX aoa5y:lKLteHHbiX ypoaueA: 'leTuo-'leTHbiX ae¢opMn­
l poBaHHbiX SILtep B aaBHCHMOCTH oT 'IHcna HeA:Tpouoa. 1 
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. 
PaapemeHHbili pacnaa L 168 

U t HMSIOllJSrO CnHH H 'ISTHOCTb 2-

I A 'J:=O, l, HeTI1 MQ}!{ST npOHCXOaHTb TOnbKO Ha ypoBHH 
168 .· !:J8 _ c oTpHuaTenb-

Holi 'leTHOCTbiO, TaKHe ypoBHH BCTpe'laiOTCSL B 'ISTHo-'leTHbiX Hapax, 6nH3KHX 

no ~ HnH N K 
llll 168 

.:JO , nHlllb Ha Bb!COTS "' 115 Maa, CneaoaaTenbHO, 

SHeprHSI anSI an~KTpOHHOro 3aXBaTa Ha 9TH ypOBHH 3aMeTHO MeHbllle 1 'ISM anSI 

nepexoaoB Ha ocHOBHoe HnH nepaoe aoa6y*aeHHoe cocTol!Hne, H aonR nepexoaoa 

Ha aepXHHS ypoBHH HS aon)!{Ha 6b!Tb 0'19Hb BSnHKa, !HI a OCHOBHOS COCTOSIHHe 

168 . .YB MO)!{ST HaTH yHHKanbHbili nepexoa I A I = 2, aal. 

TaK KaK He Ha5niOaanocb noaHTPOHHOro cneKTpa aayx'lacoaoro niOTeuHR, To 

SHeprHIO pacnaaa MO)!{HO TOnbKO OU9HHTb 1 nOnb3YSICb nonyaMnHpH'IElCKHMH cpopMy­

naMH, 3Ta aHeprHSI paBHa 4,6 MaB no KaMepoHy H 3,8 Maa no neaH, npHHSIB 

cpeaHee 3Ha'leHne t:J ~.2 M a a , H caenaa npeanono}!{eHHe, 'ITO ace nepexoahi 

HayT Ha nepBbifi poTaUHOHHbifi ypOB9Hb 1 MQ)!{HQ onpeaenHTb l(j rf JlnSI 
IJa 168 I 168 
:Jo c 2-x 'lacoaoro cocTOSIHHSI J.J U .• K-aaxBaTa Ha 9TO COCTOSIHHEl 

0THomeHHe aepoSITHOCTeli K-aaxaaTa H noaHTpOHHoro pacnaaa · W~</w+ ~.a. 
Y'IHThiBaSI aTo 3Ha'leHHe nonyqaeM -&j 7:{ .. 6,3. <l>yHKUHSI f 5panacb B 

n·pannono)!{eHHH, 'ITO nepeXOJl paapemeHHbili, TaK KaK 'laCTb pacnaJlOB MO)!{eT 

/111 168 
HJlTH Ha BepXHHS ypoBHH H Ha OCHOBHOS COCTOSIHHS ".30 1 MO)!{HO C}lenaTb 

~biBOJl 1 'ITO fit 7:f ~ 6 1 3, nonyqeHHbili peaynbTaT He npoTIIBope'IHT CJlenaHHOMY 

L M8 · 
Bbllll9 BbiBOJlYo 'ITO pacnaJl U JlOn}!{eH B OCHOBHOM OTHOCHTbCSI K nepBOMy 

, L 168 
aanpemeH-HIO, H a pHc, 6 noKaaaHa ex eM a pacna}la U, , nocTpoeHHaSI no 

HMe!OllJHMCSI B HSCTOSIIU99 BpSMSI aaHHbiM, 

0THOCHTenbHO aanbHSfiiii era H3y'IS'iHSI L 168 U MO)!{HQ 3aMSTHTb cne}lyiO-

wee: 

1. EcnH 7,1 'MH~yTHbili H 2,15 'lacoaoli 
Lu 168 SIBnSIIOTCSI TSMH COCTOSI-

HHSIMH, KOTOpblS npeaCK83biBaeT o5o5meHHaSI MOJlSnb, T,e, CnHHbl ·HX paBHbl 

7- H 2 _- COOTBSTCTBSHHO,· TO MS)KJlY HHMH B03MQ}!{SH H30M9pHbifi r -nepeXOJl 

c MynbTHnonbHOCTbiO M5. 0JlHaKo Jla)!{e npH aaMeTHoli paaHOCTH aHerJrHli aTHX 

COCTOSIHHfi ISpHOJl nonypacnaaa no OTHOlllSHHIO K M6 nepeXOJlY 5yJlST 0'19Hb 

aenHK H npaKTH'ISCKH era Ha5mo}laTb HeB03MQ)!{HO, -

2, npH pacna}le JlBYX'Iacoaoro L 168 
U JlOn)!{eH Ha5niOJlaTbCSI n03HTpOH-

Hblfi cneKTp, J.1ay'leHHIO era npenSITCTByeT npHcyTCTBHe B paaHaKTHBHbiX npenapaTaX 

·;:,.-p• 
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L 110 
,apyrHX H30TOJ108 .rJIOT811HIJ 1 ltOTOplole RCD)'Cit810T 1103HTpOHioll U 
IT'/~ • 2 I aweeT j/-cneltTp c rpaHH'IHOI aaeprael 2440 Kaa

141
; 

187 .QHo + . /81 Lu I T !fa. • 158 waa/ .aaeT p -cueltTp c rpaax'IHol aileprael U5SO Kaa •• 

I .. 188 8. npa pacna.ae MI. IT~· 2 'lac/ BOSMO>ICIIO B036)'M(,Q8HB8 BloiCOitBX 
11 188 . 

ypoaael :18 • Koaaepcaoaawe anexTpo~tw cooT&eTCTayrowax nepexo.aoa aa• 

6nro,aaT~ Tpy,aHO 83-38 H8.QOCT8TO'IROI AltTRBHOCTB !Jt188 
B RAnB'IB• ,apyrBX 

R30Tonoa nroTen••· Hsy'I&RRIO l. -cueltTpa wewaeT npacyTCTBRe 1 •n)"'el, 

803HR1t810WRX llpR pacua.ae J..u 187
• Lu 189

• Lu 110, l..t.t 171
• noaTOWy 

/., 
188 . 

.an• .aan~selwero asy'laHBSI pacua.aa U Tpe!SyiOTcSI .apyrae cnoco!Sw ero 

uony'I&HRSI, 

Py~ouscb uocTynxna a as.aaTen~cxal oT.aen. 
27 aarycTa 1980 ro.aa. 
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