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CIIEKTPI:I KOHDEPCIIuHHUX 3J1El{TP0H0B Gd 146 
ll EU 146 

H.U.AHTOHlieBa,. A.A.Eanurnon, EiC• i:~eJienon, 
li • .t{. IIpeo6pa:iceHCKHM 

( 9?H3uqec1<.v1tt HHcTnTyT Jiemmrpa,n:cKor~ rocy,n;apc TB emrnro 
YmrnepcHTera) · . 

IlpH HCCJie,ItOBaHHH- cneKTpa KOHBepCHOHHhIX 3Jl0KTpOHOB HeitTpOHO

)t8!pHI.U1THhIX H30Tonon Gd (I) , oapa3YD!llHXCSI D peaKI~HH rny_do

rcoro pacmenneHHSI SI.itep Ta. ClucTpUMH npoTOHaMH (660 MsB), Mhl Ha

_Cln~.itanH aKTHBHOCTb c nepHO,JJ;OM ~onypacna,Ita T1;2= 45 ,JJ;H. MeTO)t Bhl-

. ).(eJieHHSI ra,ItOJIHHHSI H npHrOTOBnemrn npenapara,. a TaKllCe M8TO)tHKa 

H3yqeHHSI cneKTpa KOHBepCHOHHhIX 3Jl0KTpOHOB dUJIH raKHMH xe, KaK H 

npH HCCJie,ItOBaHHH ,ItpyrHX H3OTOnOB ra,ItOJIHHHR(I) 

Ha pHc.I npe,ItcTaBneH yqaCTOK cneKTpa KOHBepCHOHH~X 3JI8KTPO

HOB, CO,ItepllCamHit RHHHH, OTBeqaD!llH0 t -nyqaM 45~TH )tH0BHOit aKTHB

HOCTH ra.itonHHHSI c 3HeprHSIMH II4,8; II5,5 H I55 K3B. Ha pHC.2 

npe.n;cTaBJieHa KpHBaSI pacna.ita, TIOCTpoe1masi: no H3M0H0HHlD BhICOT TIH

KOB l{-l!4 ,8 H L-!55. 

H,neHTHq>HKaUHSI aKTHBHOCTH C T = 45 ,JJ;H. ClbIJia npo1,rnae.n;eHa B pa

doTe A.H.MypHHa C COTpy.n;HHKaMH(2). B yKa3aHHOn padoTe npHBO.IJ;HTCSI 

;..pn.it apryMeHTOB B non1,3y Toro, qro ,n;aHHaSI aKTHBHOCTI, npima.itJieXHT 

Gd I46 
• 

HamH HCCJie).(OBaHHSI nepeXO,ltOB c 3HeprHSIMH 114,8 H II5,5 K3B 

npH TIOMOmH MarHHTHoro cneKTPOMerpa (K3TpOHa) ClhIJIH 3aTPY.ltH8Hhl 

OJIH3OCTliD 3~eprHit nepexo~OB H TeM, qro KOHaepcHOHHhle JIHHHH 

L 114+IIS He OT.iteJIRJIHCli or KOHBepcHOHHOit JIHHHH K-!55 KsB. 

IlO3TOMY ClUJIO npOH3B0.1{8HO ,n;onOJIHHTCJII,HOe HCCJI8,ltOBa1nrn cneKTpa 

KOHBepcnom~ux sneKTpOHOB Gd 146 npH noMO!llH MarHHTHOro cneKTpo

rpaipa c BUCOKOit pa3pemam11en cnocodnocnJD, BhII10JIH8HHoe B ttameit Jia-

aopa.rop1rn B.M~JIMame:shtM i o.n;HHM H3 aBTopoB HaCTOR!lleit paCloru ·cA .E.) 
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TipH BTOM Chrno ycTaROBJieHo, .ttTO JIHHtU1 K-II4,8 KoB H K-IIS,5 KoB 

HMeIOT
0

npH6JIH3HTeJILHO O,!l;HHaKOBY!O HHTeHCHBHOCTb, H qTO .l{JIH odOHX 

nepexo,noB OTHOmeH~Ie K: L BeJIHKO ( ~ 7). R:p01.i:e Toro, HadJID)ta-

JIHCb TOJibKO L, - JIHHHH, a JIHHHH L2 H L3 Ha qioTonnacTHHKe He 

npO.HBHJIHCb. Ha116011ee ecTeCTBeHHan HHTepnpeTa~HH yKa3aHHb!X ~KTOB 

saKJIJOttaeTC.fI B npe,JJ;nOJIOJE:emrn, qTo nepexo,n1,1 Et = II4,8 H II5,5K:rn 

HBJI.fIJOTCH nepeXO)tfl!$H Tlma MI H HX DOJIHHe HHTeHCHBHOCTH npH6JIH3111-

TeJibHO paBHbl. 

B padOTe ropO.l{HHCKOro H ,I!;p.(J) db!JIO ,Il;OKa3aHO, qTo ,naHHUe 

nepeXO.l{bl HaXO)J;.fITC.fI B KaCKa,ne.' 

H::iyqeHHe nepexo,na c :rnepr11en 155 KeB 6uno saTpy,nHeuo, BO -

nepBb!X, TeM, qTQ KOHBepCHOH!ta.fI JIHHH.fI K-155 RBB He or.nemrnac1, npH 

cneKTpOMeTpHqecKHX HiMepeHHnx OT JIHHHlt L -II4,8 H L -II5,5 K0B 

H, BO-BTOpb!X, TeM, qTO B HameM cneKTpe npHCyTCTBOBaJIH ,nonoJIHH -

TeJibHble KOHBepCHOHHh!e BJieKTpOHLI OT nepexo,na C TaKOit JKe 3Hepr:v.eit 

(I55 KeB), HO np~rna,nJiexamero Gd 151 

OTHOllletme K: L ,nJI.H nepexo){a Ei = 155 KeB, onpe,neJieaaoe 

npH noMOinH p -cneKTporpaqia C qJOTOnJiacnrnKOit cpa3y llCe IlOCJie 

H3rOTOBJiemrn npenapaTa, xor,na JIHHHSI K-155 KeB Gd 146 61,IJra 3Ha

q11TeJI1>I10 doJU,me JIHmm K-155 K0B Gd 151 , OKasanoc1>. paBHl:,IM ,..J 7. 

Tioc11e,nnee yxasb!BaeT Ha TO, qTo nepexo.n ·E 'ef = 155 KeB Gd 146 

npHHa)tJieEHT CKOpee ncero ~ THny MI. IlpH noMomH MeTO,IJ;a COBna.ne -

1mn (4
) db!JIO ycTaHbBJieHO, qTO nepexo.n E '( = 155 KBB HaXO,Il;HTCSI B 

Kamm.ne no KpaltHen Mepe c O.ItHHM H3 nepexo.n;oB c 0Hepr.weit ,-J II5 KeB. 

. TaK KaK nepexo,nbl Et= II4 ,8 H II5 ,5 KeB HMeIOT paBHYIO HHTeHCHB-

Hocn, TO H3 yKa3alIHOro_ qiaKTa Henocpe.ncTBeHIIO CJie,D;yeT, llTO BCe 

TpH_nepexo,na H.ItYT B KacKa,JJ;e. Eonee Toro, HHTeHCHBHOCTb nepexo,na 

.i 

. ~ 

,-,: 
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Er = 155 KsB, KaK MOMHO o~eHHT&, HCnOJJh3YH TeopeTHqecKoe 3Haqe~ 

1rne Kosqxpm.tHeHTa BHyrpenneit KOHBepci,rn · J->, , TaK:llte BeC&Ma 6mm -

Ka K HHTeHCHBHOC.TM nepexo.n;OB Ei = II4,8 H 115,5 K:rn. ITpe,linOJJa -

raeua.R cxeMa pacna~a Haodpa:m:eHa na pHc.J. 

JJ:oqepHee R.n;po Gd 146 - E11 146 RBJI.IIeTC.II pa,n;HoaKTHBHh!M H 

pacna.n;aeTCfl B qerno-qerHoe R.n;po 62 Sm 1~~ c nepHo.n;oM nonypac -

na . .n;a T = 4,5 .n;H. B npoi.tecce pacna.n;a B Srn 146 Boadyllrn;a.eTcH .1tBa 

R,I!;epHhIX nepexo.n;a c OHeprHRMH 630 KsB H 742 KaB. B cneKTpe KOHBep

CHOHHhIX 3Jl9KTpOHOB ra,n;OJIH.HH8BOit cfJpaKr(HH COOTBeTCTBYillltHe 3THM ne

pexo.n;aM nHKH (pirn.4) cnaqana BoapacTaJOT BO BpeMe1rn c nepHO.IJ;OM 

OKOJIO ,5 .IJ;H. CnyCTR H8KOTOpoe BpeMR HX HHT8HCHBHOCTh HaqimaeT ydu

BaTh c nepHO}tOM ~ 50 ,ll;Heit. 

B cneKTpe eBpOnHeBO~ cfJpaKr(HH KOHBepCHOHHhle JIHHHH yKaaaHHh!X 

nepexo.n;oB Bee BpeM.II yd~Banr c nepHo.n;oM nonypacna.n;a 4,5 .n;H. Tiepe

qHcneHHhle qJa.KThl ,lJ;OKa3hIBaJOT, qro nepeXO}thl Et = 630 H 742 KoB npH

na.n;JJe~aT .n;oqepHen aKTHBHOCTH Gd 146• YKaaaHHhle nepeXO,!(hl COOT -

BeTCTBYllT, no-BH)J;HMOMY, KOJie6aTeJI&HOii CHCTeMe ypOBHeti SI,!(pa 

S I46 
62 m 84 (pHc.3). 

ABTOphl 6naro.n;apHhl .IJ;HpeKTDPY fladopaTOpHH R.IJ;epHh!X npo6neM OHHH 

T.nxenenoBy B.Il. H COTPY~HHKaM OT~ena CHHXPOitHKJJOTpOHa aa 

odnyqeHHe odpaanoB ranrana. 

1 

.,.~l 

-~ 
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COB11A,D.EIUIH KOHBEPCHOHHHX 3JIEKTPOIIOB IIPll PACTIAJJ.E 
Tu 166 , Tu 165 M . T LI 167 . 

E.C • .llJltenenoBl E.K. IIpeodpruicencKMiii, 
B •.• CeprueHico 

(Pt1:311qecKr,H! HHCTL1?YT Jlemrnrpa.n.cKoro rocy.n.apcxne1rnoro 
YHHBepc11rexa) 

Hru.rn l'I3Y'llaJU1CI, (l) conna.n.eHnSI MeJIC,ll.Y KOIIBepCl'IOHHb!Ml'I aJieKTpouru.rn, 

o6pa3yIDDtHMHCn npw-pacna.n;e Tu 165, Tu 166 H Tu 167• 

O6Hapyx~HI:l CBfI3H Me:HC.n;y K0HBepCM0HHb!MH O -nepeX0,ll;aMM B Ez 165 

c hv ,paBHhlMH 54,5 H 243,3 Kan, 77,3 11 219,3 K:rn. 

CxeMa pacna,na Tu165 --- E~ 165 , nocxpoeHHasI c·yqeToM .n;aHHhlX 

padoT ( 2,3)o pacna.n;e Tu 165 npe.n.cTaBnena Ha pHc.I. IlpH pacna.n.e 

Tu 166-na,neJieH KaCKa.n;, coc T0SI!qHH 113 ra.MMa-nmrn11 c aHeprHRMl'I 80, 7 

H 184, 7 K:rn. Mex.n.y nepeX0AaMl1 c 208,3 H 57 ,1 K:rn n E't 167 C0Bila.I(e

HMH He db!JIO Hrul.I(eno; odnapyxeHhl conna.n;eHl'IR MeXAY Oxe-3JieKTPOHaMl'I 

K-ceptrn n aJieF.Tp0HaMH L -57, l. 

TaK KaK MHTeHCMBH0CT I, nepexo.I(a 208, 3 l{aB doJI1>111e l'IHTeHCHBH0CTH 

nepexo.n;a 57,l KaB, _ ro nepexo.n; c hv = 57 ,1 l{3B Mb! pacnonaraeM B 

cxeMe pacna.n;a Tu 167 Bhlme nepexo.I(a 208,3 Kan. 

cxeMbl pacna.n;a Gd 146 Gd 147 Gd 149 11 ~d 151 

HenrpoHo.n;eqi11n11THble M30T0nhl · Gd pacna.n;a.lll'Cfi nyreM 3axBaTa 

aTOMHhlX 3JieKTp01,IOB l'IJIH, B03MOXHO, J+ -pacna'Aa B M30T0Ilbl Eu. 
B · Eu146 HW.rn odnapyxe1rn C0Bila,I(eHM.!l MeJB:.n;y K0HBepc H0HHhll,rn nepeX0,1(6.lrn 

114,5 M 115 Kan, a Ta.KJB:e Bhl.I(eJieHbl C0Bna.n;eHHR Mex.n;y 3JieKTp0HaMl'I 

K - ( 114,5 + 115) H L - 150. IloJiy'l!eHHhle .n;aHHhle no3B0JIRIDT nee. 

rp11 raM!m-nepexo.n;a B cxeMe pacna,n.a Gd 146 --- Eu 146 pacnonm1tHT1> 

JI0CJie.I(0BaTeJII>H0. CxeMa 3HepreTH'IJeCKHX YP0BHell Eu146 CJie.n.yroiqasi: 

0; 114,5; 229,5 m 379,5 Kan~ 

·~ 

.~ 
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IlpH pacna,ne Gd 147 --- Eu147 HaMH irnyqrurnci, coBna,neHHSI MeE,ny 
I 

· KOHBepCHOHHIDAH nepexp,naM~f c hv · =229, 5 ; 370 H 396 K:rn. Hatt,neHH 

COBna,neHHSI Me~,ny KOHBepCHOHHLIMH·aneKTpOHa.MH OT nepeXO,I(OB 229,5 

H 396. K:rn. 3HeprHH B036yz;iteHHhlX coc TOSIHHi-1 Eu147 paBHH: 0 ; 229, 5 

625,5 H 995,5 K3B. 

B cJiyqae Gd149 - Eu 149 Hsyqemrn coBna.n.eHHn npoHsBo,nHJioci, 

MeJit.n,y rauua-nepexo,!l;aMH c 3H~prHell: 150,272,298 H ·346 K3B., Ha6mo.n:a

JIHC1> COBna,neHHR Mex,n:y 3JieKTPOHaMH OT nepexo.n:a 150 K3B H 

TPOH8lU1 OT nepexo,n:oB 272 . H 346 K3B. CoBna,nemm uex,n:y 3JieKTpOH&IH 

nepexo,n:oB 150 H 298 K3B He 6HJIH Han.n.eHH. 3HepreTHqecKHe ypOBHH B 

cxei.te pacna,n;a Gd 149 - Eu 149 HMeDT 3Hepnm: 0 ; 150 ; 422 

496 H , no-BH,D;HMOMY, 794 K:rn. 

l'1syqeHile e-e coBna,n:emdl npH pacna.n:e Gd 151 --~ · Eu 151 npo:vl3-

BO,n:HJioc1:, npH BeCbMa :uanon 06llleH aKTliBHOCTH HCTOtmHita. HauH BH,I(eJieH 

&acita.n., COCTOHlllHll ~3 ,I(BYX rauMa-nepeXO,I(OB c 3HeprHSIMH 21,7 H 175. 

K3B. MaKCHMaJil>HOe qHcJio HCTHHHHX coBna,neHH~ 6HJIO 9 HMn-qac-1• CoB

na.n.eHHSI Mex.n.y 3JleKTPOH8l4H OT nepeXO,I(OB I75 H 155 K3B ee 6HJIH 38.Me

qeHhl •. YPOBHH Eu151 , no-BH,I(HMOMY, HMeDT cJie)U'DlllHe :rneprHH: 0 ; 22 ; 

195 H 350 KaB. 

Cxe:uH pacna,na eei-lTpoeo,necpmurrHHX HsoronoB Gd 146, Gd 147 H 

Gd 151 npe.n,craBJiem,1 ea p~c .2. 
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HCCJIE,UOB.Alli1E BEPO.HTHOCTEn PACIIA.UA B03EYJKJJ.EHHHX COCTOfilU11t1, ·~~~ 
B03HUitADmHX IIPH 3JIEKTPOHHmt 3AXBATE B HEllTPOHO.ItE~HI.UITHUX "l 

H30TOITAX 

a.E.EepJIOBHtl, K.rporoBCKHM~ M.EOHH~, B.H.EpecJiaB, B.r.~nenmep 
H E.R.11peo6paxeHcK1dt 

( !PH3UKo-rexHHtleCKHii HHCTHTJ'? AKa.~e:mt11 nayK C C C P) 

OnHcanaas B pa6oTax 0,JtH0ro H3 aBTOpOB/I/ M8T0,JtHKa 

3a,JtepzaHHHX C0Bna,JteHHll 6HJia npmteneHa K HCCJ18,Jt0BaHHD Bpeuea 
. . . ! 

EH3BH HHZHHX yp0BHe~ s,1tep B036yz,Jta8MUX npH 3JI8KTP0HH0M 3aXBaTe. \ 

MeTO,JtlUta no3B0J1HJia perHcTpHp0Bau, C0Bna,Jtemrn 3JieKTp0H0B BHYT- ''\ 

peHHen KOHBepCHH HJIH t - nyqen C conpOBOJE,JtaDntHMH npouecc ·~ 

3JI8KTp0HHOro 3aXBara penrreHOBCKHMH JIYtlaMH. 
1G7 1j iGB E 147 

RccJie,JtoBaJrn:c:& Hsoron1,1 Tu , u , u 

G d ll.16 I IP- 169 . 
.. 1 ~o ,odpasy~~HeCSI ·B peaKUHH rny6oKoro 0Tll{8fiJ18HHSI 

npH o6nyqeHHH raHTaJI0B0ll MHM8HH npoT0HaMH C 3Heprueg 660 M3B 

H H30T0n J,z, I~o· 
1 
noJiyqeanwt npH o6nyq'enHH BHCMYT0B0tt :wme

HH. 

nonyqeau cne,1tyD~He nepHO.ltll nonypacna.zta Bos6yx,1teauux 

C0CT0SHHM ,Jt0tlepHHX a,1tep: 
. E l~ ,JtJIS yp0BHS 264 K3B a,Jtpa 'Z . 

T ~(2,o=o,5)•10-9 ceK/2/ ' 

,1tna ypoBssr · so· KsB SI,1tpa E-z. 168 

T ={I,4±0,4)•ro-9 ~eK, 
c::. 147 

,JtJISI yp0BHSI I2I K3B 8,!tpa i..Jm 

T~ 2• 10-IO ce1t121 
. 0 190 

,JtJIS ypOBHSI 186 K3B 8,!tpa 5 . 

T = (5::!:2)• 10-10 ce1t121 
· · · · \4G 

,JtJISI Kax,1toro H3 ypoBnell (II5 K3B H 230 K3B) st,1tpa Eu 
T ~ 2,3· 10-IO ceK/21 •. 

-~ 
" ' 

·..ii 
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Tu 169 61m 

onpe,11;eJieH c nouom1>lD 3a,nep:ateK, cocTaBJieHHUX H3 LC - Sltteei. 

OH OKa3aJICH paBHmt ~=4,4° ro-7 ceK, qTo 6JIH3ltO K 3HaqemrnM, no

nyqeHHlilM B pa6oTax ~ynnepa131," a TaKze CaHbSipa H MHxeJinqa/4/. 

B cuemaHHOM nepexo,11;e B Sl,Itpe Ez167 c 3HeprHett 57,K3B 

.(c ypOBHSl .264 K3B Ha ypOB0Hl, 207 K3B) nap~HaJil>HUH nepexo,11; THnaE2 

OKa3aJICSI_ YCKOpeHHlilM B 300 pa3 no CpaBH0HHD C npe,11;cKa3aHHSlMH 

MO,11;0JIH O,ll;HOH qacTH~H, qTQ xapaKTepno 

MHpOBaHHHX a.nep. Ilepexo,n; THna E2 
ycKopen B 200 pa3. 

,IJ;JISI 06JiaCTH CHJibHO ,11;ecpop-

c YPOBHSI 80 K3B SI,npa Ei 168 

•raKTOp ycKopeHHH ,ItJISl nepexo.na E2 c ypoBHSl I86 K3B B 

S1,1tpe Os 190 cocTaBJISieT Bcero 50, qTo cBsi3aHo c 3anonHeHHeM 

'-.. HeilTpOHHOll o6onoqKH 82-126 H npH6JIHllt0HH0M _K ccpepHqecKOH cpopMe 

~ _ ~ II,Itpa. 

~ . IIap~HaJ11>nun nepexo,n; uma MI B SI,n;pe E,z, I67 3aue,1tnea 
~ B !60 pa3 no cpaBH0HHD c 3HaqeaHeM, ,D;aBaeum.1 qiopuynon Baltcitompa; 

no,11;o6Hoe 3aM0)tJI0HHe, __ Kalt H3B0CTHO, Ha6JID,ItaeTCSI npaKTHqecitH ,IJ;JISI 

BC8X nepeXO,ll;OB 3TOro THna. 

EcJIH np1tHS1Tb .1tanaeuoe B pa6oTe K.R.rpouona, E.C.~~enenoBa' 

H E.K.IIpeo6paJB:eHCKOrol5/ COOTHOmemte: 25% E2 - nepeXO,ll;OB H 75% 

MI - nepexo,1toB (B paccuatpHBaeuoM cnyqae si.npa Eiz. 167), 10 

npe,ll;TIOJIOlltemte o TOM, qTQ MeTacTa6HJlbHLlH ypOB0Hb 207 K3B npe,It-

cTaBJisteT_ cocion nepBHH ypoB8Hb Bpall{aTeJibHOti IlOJIOCll C npoeKqHetl uoueH-
,, 

Ta KOJIHtteCTBa )tBHJJCemrn Ha OCl, CHMM8TpHH si,n;pa paBHOil I/2, npHBO,ll;HT K 

CJIHfilKOM 60JI1>mouy 3HaqeH~D BHYTP0HHero KBa,11;pynOJibHOrO MOMeHTa 

( Garv I7 6apH BM8CTO 8 B 3TOll 06JiaCTH SI,Itep). 

·0Gien1meoom..1~ M!ICH/1,Y, 

1.Jn:J::?llNX otCH1ilCll.llU1Jl 
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BHyTpeHmti1 KBa,npynoJibHI,!t:i MOMeHT a,npa E--z. 168, Buqncnenm,1~ 

ll3 BepORTHOCTH E2;_nepexo.na (80 K~B) paBen Qo =7,6!0,6 dapHa, 

I 

BnyTpemrnn KBa,npynoJibHHtt uouenT a,npa Os 190 paBeH 

Q.
0

=4,2!0,9 dapHa. ConOcTaBJieHne 3TOro t!HCJia C.KBa,npynOJih-, 

Hm,m MOMeHTa.Mn ,npyrnx t1eTH1iIX H30TonoB ocu,rn, nonyireH1tm.rn: KaK 

B · pac5oTax o.nnoro H3 aBTOpoi6/, TaK u :s ,n;pyrnx pa.6~Tax17 ~ no

Ka3uBaeT c5hlcTpoe yc5uBamte KBa.n;pynom,noro MoMenTa npH _ yBemrtte-\· 

HHM tlHCJia HeitTpOHOB n CKaqo1: npn nepexo.ne OT . J{ = II4 ,no 

J\f = II6 ( Os192). .rmpo Os 192 c KOJiedaTeJll>HOi1 CTPYKTypolt ::S,, 

ypoBHetl RBJI.!IeTC.!I Kpyrm,rM ( Oto= 0). 

3natienne Bepxnero npe.nena BpeMeHn EH3HH .nna ypOBHH H.IJ.pa 
. . 

·Sm147 npoTlrnopettnT npe,nnonolltemt10 o cueciir Tnna, E2 + MI n 

cxopee roBopnT o nottTn qHcTOM nepexoAe. Tnna EI, tfeM cornacy

eTca c .nanHuMn A.A.EamHJIOBa/8/ 06 oTnomeHHM ot¼_L KOTopoe 

6JIH3KO K TeopeTnqecKoMy .nna nepexo.n;a T1ma EI. 

I 

Cornacno ,nannw A.A.EamnnoBa .IJ.Ba naxo~Hmneca B KacKa.n;e 

nepexo,nn c · ~neprHm.m no II5 K3B B SI,Ilpe Eu 146 HMeIDT 6JIH3K1rn \ 

HHTeHCllBHOCTH n nBJIRKlTCR nepexo.naMH Tnn_a MI. O.n;naKo, BHqMcneH-l 

Hh!e ¢aKTOpU sa,neplCKH _oKa3UBalOTCR neoc5uqHQ MaJIHMH )J,JIR nepexo- ~;

)J,OB noro Tlma, t!TO CBH)J.8TeJibCTByeT B noJib3Y lJaJIHqm( npm.!eCH ( 

Tlma E2 B Kalt)J.OM 113 3TllX nepeXO;!]:OB. 

H3B8CTH~e HHTeHCHBHOCTll Tpex nepeXO)J,OB, H.IJ.Y~HX C YPOBHH 

316 K3B a.n;pa Tu 169 19~ no3Bonnnn onpe.nennTb nx napunanb- / 
i 

HHe nepHO)J,bI nonypacna.na. Ilpn 3TOM OKa3aJIOCl>, tlTO Bee TPH ne-' 
' ' . ' 

pexo.n;a pesKo sa.TopMOlCem,1. Jlnn oc5onx nepexo,noB :rnna MI c 3Hep- h 
rmnm I78 ROB • I93 K3B q,a.Rxop aa1<•A••••" cocxaanaex 5• ro5, I 

~ ,:c,..' 
!.,..~~ 
f a 

... 



' 

v' 

5mpO l Ea-K3B 
[ 

EuI46 l II5 
I II4,5 

5mI47 l I2I 
I 

E'lI67 i 56,7. '' f 
I 

E-i !68 I 79,8 
I 

TuI69 I I78(33,I%) 
198 (5!,5%) 

. \ 308 (I5,4%) 

0 190 
5 186 

-\~ ~tr1' 

CBO.IlHAH TAEJiilla 

I 

'[, 3~~R:P, Mn~.K03W. ~~3Kcnep. 't teopeTHtt •. j AR I -a:-Tim R3nyqeHllJI i f KOHBepc. B ceK. no BaiicKon¢y R dapH 

I .3 J· ro-ro 
j ! 

MI + E2 i 
. ~ i 

MI + E2 I 3'3•10-IO l 
; ' J 

! 
2•ro-I0 ~5:ro-IO 

J ' 
EI l ' . : 

; . ; i 

MI(75%) +E2(25%) 2,9•ro-9 6 : MI 2,1·ro-8 r,s·ro-IO i6,5·ro-3 1 _ 

. E2 B,I- rn-8 2 ,6· ro-5 : J20 ·· I 
E2 2, 0(6:!:0, 4)10..:9 7 ,6 r,1·10-8 . 4,s·ro-6 -200 · 

u,32! 
7,6!0,1 t'0,03 6 

I 

MI(95%)+E2(5%) l 0,76 MI 3,2· ro-6 5,9· 10-1~ 2,0· ro-6 I I 

JU(95%)+E2(5%) : 0,64• ro-6 0,60 MI2,o· I0"."6 · 4,I· ro-12 .2,0·10-6 i H 
\0 

E2 : .. 
0,08 E2 5,6·ro-6 ! 5,J•ro-9 r,o·ro-3 ' ' 

I E2 
I 

7 ,2· ro-IO ·I 
l 0,7I ! I;2• I0"'.'9 5,6°!0-8 47 ~,I4 4,2 
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Ann nepexoAa THna E2 c 3HeprHen 308 K3B OH paneu 103• PesKoe 
' 

3a.MeAn8HH8 CBR3aHo, rnaBHbIM o6pasoM, C CHnbHUM sanpeTOM no 

np08KUHH MOM8HTa KOnnqecTBa ABH~8HHR Ha OCb CHMM8TPHH A8~0pMH

poBaHHOro stApa · Tu 169 ( ti K = 3). 

IIonHas CBO;tKa pesynb_TaToB, nonyqeHm1x Anst Bcex Hccne,Jto

BaHHllX n)tep, npHBe,JteHa B Ta6nHue. Bo BTOpOM CTOn6ue Ta6nHUU 

yKaSaHU 3HeprHH nepeXOAOB, a B CKO6KaX (B cnyqae TynHSI 169) -

P.X OTHOCHTenbHUe HHT8HCHBHOCTH; B TpeTb8M - THO zsnyqeHHSI, 

npHqeM B cnyqae cuecH B ctto6ttax nottasana ~onsi nepexo,JtoB Ka%.JtO

ro Tana; B qeTBepTOM - ottcnepHMeaTanbnoe sHaqeane cpeAHero 

Bp8M8HH XH3HH; B IlRTOM - K03cpq>HUH8HT KOHB8pCnH; B meCTOM -

3KCnepHM8HTanbHOe paAHaUHOHHOe Bp8MR XH3HH (B cnyqae CM8CH -

napunanbHOe BpeMR); B C8AbMOM - Bp8MR ~H3HH, BuqncneHHqe no 

~opuyne BaliCKOn~a Ann MOA8nH O)tHOM qacTHUu; B BOCbMOM - ~aKTOp 

YCKOp8HHn; B A8BRTOM ~ napa.MeTp A8~0pMaUHH RApa; B ,lt8CRTOM -

BHYTP8HHHn KBa,ltpynonbaun MOM8HT. 

~ .. 
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0 0 - CIIEKTPE Tu . 166 

.B.H.EapaHOBCKHll, A.H.MypHH, B.H.IloKp0BCKHB 

( PaAH8Bhli HHCTHTYT AKaAeMHH HayK CCCP) 

'llneHhr reHe±Ht1ecKot-i uerrot1KH ~:h166 K Tu I66 _K_, __ 
· , 60 qac 7, 7 qac 

E I66 · · . 
~ HsyqanHCb HaMH cpe~H APYrHX peAK03eMenhHh!X ~POAYKTOB 

pea1eu1rn: rnydoKoro pacll{enneam1 Ta npoToHaMH :meprHH 660 M.3& • 

HsyqeHHe npoH3BOAHnOCh npH IlOMOlllH CUHHTHnnHUHOHHOH MeTOAHKH, 

onHcaHHOll B (I) . MsMepsnHCh '{- cneKTphl KaK paBHOBecnott 

cMecH · ~ ~166 + Tu 166 , TaK H ,me Toro Tu ~66 , xpoMaTorpa-

qmqecKH BI»AeneHHOro 'irn paBHOB8CHOtt CMeCH. IlpOH3BOAHnHCb TaK:m:e 

aadnn.n;emrn sa aaKomreaHeM Tu 166 B npenapaTe Ye, 
xpoMaTorpacpHqecKH oqH11teHH0M OT AOt1epmrx :rneMeHTOB. B nepBOM 

( ~ g,166 + Tu 166 ) H nocneAH8M · ( Y rr des Tu ) cnyqagx 

B npenapaTaX ( T. e. BO cppaKU~Ui ~B) npHCYTCTB0Ban. ente H30TOil 

Y( 169 • OTHOCHTenhHas aKTHBHOCTl> Y& 169 , KaK npaairno, 

dh!na Otl8Hh Mana BO BpeMH npOH3BOACTBa H3MepeHHll H B cnyqae 

HeodxOAHMOC.TH Morna c5h1Tl> yqTeHa, T .K. · 0 - cneKTP Y& 169 

xopomo HsaecTeH. 

(- cneKrpu .:J&I66 + Tu I66 H tlHCTOrO Tu I66 oKa3a-

nHCI, BeCbMa . CXO,l\HbUlH MeJJtAY codoi! H COCTOSill{HMH: H3 nHHHll C :mep

rHell BI, I53 (cnadaSI), I83, 2I5; nnoxo pa3nHGHMHX nHHHH 

B odnacrn 400-600 K3S , 690, 780, II80, 1280, I380, 2050 t<.9b ; 

a TaK:m:e nHHHH C :meprirni:t ~ I M::>(j H ,.., I, 6 1'-130 • H3 noJiHoro 

CXOACTBa [ - cneKTp0B yKa3aHRHX npenapaT0B B oc5nacTH E~:;:,, IOO K30, 

a TaKJKe H3 HadnKJAeHHi! 3a p0CT0M HHTeHCHBHOCTH '( - nHHHll Jl 

..-.:• 
,'l: 

~ 

-~ 
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B non oc5nacnt B ·npermpaTe ~g, oqHmemtoM OT Tu , MO:itHo 

saK1I!JQHTL B cornamrn: c (2 ) ,' 'llTO · ~ B f66 He uueer c1toJI1>Ko-

HHc5y.zt1, saMeraux O -inrnua c :rnepr11ett E~;:, IOO ka~ • 3ro corJia-

cyercsi ra:ue c TeM, 'llTO pa3HOCTL uacc ~ 0166 · H Tu I66 

COCTaBJISieT (3) 

Hnoe IlOJIO:m:enHe C , o -immrnll 8I K9~ .CpaBHHTe.1I1>HaR HHTeH-

CliBHOCTb nott JIHHHH B 't - cnexrpe Y ~I66 + . Tu I66 

c5on1,me, qeu B cnexrpe TuI66 , H orco.Ita ecrecTBesno c5uno 

npe.nnono:a:un, qro · ~ fiI66 m.1eer '{- .111:HHK> SI t<:3b 

lnR npoBepxn 3Toro npe.ztnonoxenHsi c5uno r11taTen1>no npocnexeao 

Hsueaemrn ~mreucHBHOCl'H inrnuit 8I, I83 H 2I5 K3b B npenapaTe 

~ b, oqnmeHHOM o T Tu . PasJioxemte. KpHBUX H~ueaemrn 

HHT8HCHBHOCT~ 3IHX· ,mmdf nO.ItTBepx)taeT, 'llTO JIHHHH ISJ H 

2I5K:>g ~eJIHKOM oc5yCJIOBJieHI:.r HaKOilJieHlrnM · )tQqepHero Tu 166 , 

ror.ita KaK nmmR 8I K3t> npirnynta H 9aI66 • OrcyrcrBHe 

H3M8pHuoro C,ItBHra 3HeprHH JIHHHH B pa3HUX npenaparax (B TOM 

'!HCJie H npH na1wnnemm Tu) rOBOpUT O 6JIH30CTH ( B npe.itenax 

2 K:>D ) 3HeprH:ii nepexo.zta 8I 1G!; B SI,Itpax Ez I 66 H Tu 166 • 

li3H8H8HH~ OTHOCHieJil>HOll HHT8HCHBHOCTH r- JIHHHH 8IK35 B 

npenaparax Y6I66 + Tu166 H Tu I 66 (no oinomeHHD K 

JIHHHH · ISJ K3b) Il03BOJISI8T yKa3aTb, Ql'O ·HHTeHCHBHO,CTb 3TOit 

.'[ - JIHHHH B ~fSI66 cocraBJIJie'X o, 77 .:!:. O,I OT ee mreH-

CHBBOCTH B TU I 66 • . . · · · Ti I66 · Do3Bpau1a.Hc1 IC '1( -cneKTpy u · , 3a.1.rnTJ.fM, qro nonyqemrne 
. . . . • (4) . ' . 

sHat1emrn Et HaX0.il.flTC.f! B npeaoc:xo,n:H0M cornacm1 c .n.aHHUM.1-1 t13-

Mepem1n cne:i<:Tpa KOHnepcuoHHHX 3JieKTp0H0B TuI 66~ylJMTHBaR orpaH£1-

qeHnoe paspemeHHe CQJ.fHTMJIJISQM0HH0ro rneKTpOMBTpa). no HaWHM 

)BHHHM beeprHR HaJ.fd0nee ~BCTK0H JIJ.fHMM C0CTaBnReT 2050 KAB,T0r-

~a KaK a ( 4) npHB0l.f!TC.f! 0HeprHM 2060 M 2087 K3B~ OiHaK0 YlJJ.fTHBaH, 
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qTO JlHHHSi 2060 1<30 B H8CKOJ1E,KO ·pa3 HHT8HCHBHee JIHHHH 2087 

(cy,ltSi·llO npHBO,ltJ4WM B ~Lj.) HHT8HCHBHOCTSil4 K- JIHHHtt, K03qJH

ItH8HTH KOHBepcHH B 3TOtt_ 06JiaCTH 3HeprH.M He ,ltOJIXHH CHJILHO 

OTJIHttaTLCSI ,1tpyr OT ,1tpyra)_ H qro OWH6Ka._ B onpe,IteJieHHH 3HeprHH B 

cro111, xec:rnott •o6nacrH cne1trpa. uoxe:r .JtOCTHraTh 15-20 K9g , 

nonyttaeK H 3,1tec1, xopomee cornacsrn. '[ - JIHHHH c aepr1rntt 

~1,0 M96 H ,.., 1,6 M9fl HKeDr, otteBH.ltHO, BTOpHttHoe npo1rnxox,JJ;e-

HH8 H o6yCJIOBJJeHH 3qxpeKT0!4 o6pa30Bamrn nap 

3HeprHH 2050 1<30 • 

'{ - KBaHTa.MH~ 

- BocnOJil,30BaBmHCE, ,JJ;aHHliMH O 9opue JIHHHll H 3q,q>8KTHBBOCTH 

KpHcTaJIJia K ~ - KBaHTau pa3JIHttH0tt 3Heprm1, MH np0B8JIH 

pa3noxenue cneKtpa Tu166 .Ha or,1te111,nue KounoHeu;a H. 

BHttHCJIHJIH 0TH0CHTeJil>Hlie HHT8HCHBB0CTH Ha.H60Jiee 3aUe!HliX 

'( - nepeXO,ItOB. IlpH3rOU 6JIH3&He no 3BeprHSIU rpynnH 

'[ - JIHHHit (eanpm.i:ep, rpynna _6.90 !GD , COCTO.!Il;aSi . H3 

JIHHHtl 674, 693 H 707 ( 4) ) ua COCTaBHHe ta.CTH He pa3Jia-

raJIHCl,. Ilpe,JJ;BapHTeJlLHli8 pesyJil>TaTH 0i:teHKH_ OTHOCHTeJILHliX HH

teHCHBHOCTBtt _ • '{- nepexo,1toa uex)tY ypoBHHMH S1,1tpa . Ez 166 

TaK0BH: 

O 8I : 6153 : ( 183 : t 215 : t690 : o'780 : o II80 : 
o I280 : ~ I380 : o 2050: == I,O: 0,09: I 3 : ' . 0,65; . 

4,0 • 

OrueTHu, ttto 

c 0neprHett 

0Tl48tt8HH0JAY 

5 0 : 
. 

. ' I,2 • 2 4 : ' . 
I,J: 4,0 

npH-pa3JI0X8HHH cneKTpa np0SIBJISi8TCSi '(- JlHHHSi 

I90 ,<3 5 , OCiJOTBexcTBYlllltaH nepexo,1ty 193, 6 K:9b , 

B ( 4) • OmH6KH pa3Jl0JlteHHSI 3,It8Cl, B81IH~H H W 

noxa ttro 3atpy,ItHS18J.4CSI Oit8HHl'L OTHOCHT8Jll,HYll HHT8HCHBHOCTb 

3TOit t- JlHHHH. 

_ .. j 
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ABTOpll B8CLMa 6naro~apau B.K. Ilpeo6paxeHCKOMY 3a 

BllnOnHeIDie XHMHqecKO~ qacTH 3KCnepHM8HTa • 

.1L1! T E P A T Y P A: · 

I. r .,M • ropo~HHCltHf.t, A .H .Myp1rn, B .H • Ilo1tp0BC1tHt!, 
E.X. Ilpeo6paxeHCKHM, li3B. AH CCCP,cep.~H3., 
21, 1004 (1957). 

2. r.M.ropo~HHCKHM, ir,,:ccepra~Hs, 1957 r. 

J. J.Riduel, A Table of Levy's Empirical Atomic Masses, Chalk 

1956 River, Ontario, 1956. 

4. k.E. rpoMOB, B.c.nxenenoB, A.r. li.mTpHeB, 
· O.M. AHJIOBa, B.A.Mopo3oB, / B ne11aTH / 
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K0HBEPCU0HllilE 3JIEKTP0HU I u • 166 

K. H. rpoi.10B, E. C .JJ.:m:enenoB, A. r .,ll1.rnTpHeB, B.A. I1Iopo3on, 
B .. R~Ilpeodpa:nteHCKHH 

(Pa,n:nenHit HHCl'Hl'YT AKa.n;eMHH HayK CCCP) 

MsoTon ~TYJIHst, pacna,n:a10mn~c.1I c nepno,n:o:u no11ypacna.n:a 7, 7 qaca, 
-·------ . -- . 

OTKPhlT BHJIKHHCOHOM H XHKCOM B 1949 (I). Macconoe tIHCJI0 3T0ro H30-

_Tona - I66 ycTaH0BJieHo IfflqeJI0M H TeMnJieTOHOM (2) npn n0M0ll.tH Mac----
cneKTpoMeTpa no npeMeHH -riponeTa. li'I3Jiyttemrn, conpono:m:.n;a10mee pacna.n; 

Tu 166, H3ytiaJI0CI, B padoTaX (3,4,5,6). 

Mu IlOBTOpHJIH HCCJie,n:onaHHe cneKTpa KOHBepCHOHHhlX 3JieKTPOHOB 

--Tu 1~6 npH- Il0M0JnH MarHHTHoro i -cneKTpOMel'p~ c y11yttmeHH0:l1 (l)OKY~H

p0BK0ti THna "K3TpOH".Ilpn6opHaHpa3pema10mast cnoco6H0CTI, B 3THX onu

Tax 61rna o, 6%, CBeT0CHJia 0K0JI0 o, 4%. M301'0Il TY JIHfl 166 noJiytiaJICfl 

B peaKni-nt rny6oKoro oTmenneHHst Ha TaHTane • .Unst noro TaHTanona.fI 

MHmeHb 06JiyttaJiaCb npoToHaMH C 3Heprne1t 660 M3B Ha CHHXP.OUHKJIOTpOHe 

O61>e,n:nHeHHoro HHCTHTyTa R.n;epm,1x nccne,n:onaHntt. XHMHtiecKne onepaunn: 

nu.n;eneHne rpynnu pe.n;Knx seMeJib H3 TaHTana n xpoMarorpacpnqecKoe 

pas.iteneHne-nx Mex,n:y co6oi-1, B!1Il0JIHSIJIHCb ttepes I0-15 ttacon B Jiemrn

rp8.Ae. B CBfl3H c TeM, tITO TyJIHH 166 .fIBJifl9TCfl ,n:ottepHHM st.n;pou HTTeplJHSI 

166 (nepno.n; nonypacna..n;a 60 ttacoB) Tu 166 odHapy~Hnaer ceda He T0JibK0 

B TYJIHenoR cppaKUHH, HO TaKJ!te cnyCTSI HeKoTopoe npeM.fI HBO cppaKUHH 

HTTep6nst. TaKHM o6pa30M npH H3ytieHHH cneKTpa K0HBepCH0HHhlX 3JieKTpo

H0B Tw 166 MI,l' HMeJIH B03M0J!tH0CT_I, nsyqan npenapaTh! Tpex THil0B: 

1 
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I. TynHenaa ¢pa.KUHR 

B · noM npenapaTe npMcyTcTnye± · Ti.£ 166r-caF. odpa:30nan11mncR 

Henocpe,n;CTBemro B pear-cnHH rnydoKoro ormemremur, raK H HaKomrnmHnca 

B pe3yJII>TaTe. pacna,n;a :H,166.' Bpe~.fI ycTaH0DJieHH.fI paBH0BeCH.fI Mex,n;y 
u 166 ·· . - I66 · .Jg · ( Tv2 =60 qacon) l1 Tu ( T½ · =7, 7 ttaca) 0K0JI0 

20 qacon. Ta.KHM odpa3oM K M0MeHTY xpoMaTorpa~HttecKoro pa3,n;eJie1111a 

(qepe3 15 ttaC0B !I0CJie K0Hita OdJiytteHM.fI) paBH0BeCHe !IO'llT~ ,Il;0CTHrHy-

> TO. HHHHH K0HBepcH0HHbIX 3JieKTp0H0B Tu 16~ 0d?apyxea1111e npH H3ytte

HHH 3TOro npenapaTa)JierKO OTJIH'llHTD OT _JIHHHll KOHBepCHOHHbIX 3JieKTpo

HOB ,n;pyrHX H30TOilOB TYJIHR,odpa3yro11tHXC.fI.B peaKUHH rJiydor-coro OT11tenne

HHR H npHCYTCTBYIDlltHX B TYJIH9B0M ~paKUHH ( Tu 165- T1;2 =29 tt.; 

T 167 T -9 6 T 166 - T ,..,_ 80 ) u - - I/2 =, ,n;H H. U - I/2 = ,ll;H. _ 

. ·- -I66 166 ~ B ·noM npenapare Tu HaKamrnnaeTC.II H:3 ~g - ; Ilocne 

,ll;0CTHXeHH.fI paBH0BeCHH ( ~ 20 qacon) HHTeHCHBH0CTD JIHHHH Tu 166 

cna,n;aeT c nepno,n;oM nonypacna,n;a MarepHHCKoro nemeCTBa (60 ttacon). 

3. IIpenapaT Tymrn BbI,p;eJieHHblM H3 HTTepdHeBoit 

q,pa.KUHH 

3TOT npenapaT co,n;epXHT 'llHCTblit Tu 166• 

B .n;aHH0it padoTe H3yttaJIHCD npenapaTbl 3THX xpex TH!I0B. B Tad

m1:ue I npe,n;craBJieHbl pe3ynuaTL1 :1rnyqeHHSI K0HBepCH0HHI:iIX 3JI9I~Tp0H0D 
166 · · 

Tu • B CT0Jiduax 2 HJ radJIHUH rrpHBe,n;eHbl ,n;aHHble o JIHHHSIX K0H-

Bepc1rnam,1x 3JI9KTP0H0B Tu 16~ noJiyqeHHbIX npH n3yqe~1,m ~paKI{HH rymrn. 

B CT0Jiduax 4 H 5 - ,n;aHHble,ndJiytteHHble npH_H3ytteHHH ¢pa.KUHH HTTepdHR. 
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Ta61mua I. 

3KcnepnMeHrannHLie pe3ynnTaTLI nsyqeHMR KOHBepCHOHHLIX 
sneKTPOHOB Tu I66 

c;:,c.;,\.,'#!:· 
~~~.~ .,, 
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B ,< 6 7 Tu· 166 CT0Jiunax H • - pe3yJioTaTLI H3yqeHHR q11cToro , BLI.n;enenpo-

ro H3 MTTep6MeBoH cppaKUMH • KaK n~no H3 Tae5mruu Ha11e5onomeit non- -

HOT0il odJia.n;aDT pe3yJioTaTLI 1,rnyqemrn tppaKUHH HTTepd1rn.· 3T0 CBR38.HO . 

c TeM,llT0 HHTeHCMBH0CTD-K0HBepcM0HHHX JIHHHil Tu 166 cn~aeT c nepno

,Il;0M nonypacna.n;a MaTepnHcKoro Be~ecTBa ~BI66 (6D qacoB) M no 3i0My 

noT npcnapaT nandonee y.n;oe5eH n padoTe. 

KOHB8pCHOHHLie JIH!U1H, 0dHapy:ateHHlie np·n n3yqeHHM cppaKHHM HTTep

e5H.II, MoryT npHHa.n;Jie:atau KaK Tu 166, TaK M ~g166• YBepeHHO npv.

nMCaTo TY MJIH HHYID K0HBepCM0HHyID JIMHHD Tu 166 M0:lltH0 T0JioK0 B TOM 

cnyqae, ecJIH 3TH · JIHHHM odHapyxem,r npn M3ytJeHHH .n;Byx ~pyrv.x npena

paxon. 

ropo.n;HHCKHH H .n;p.(4) 113yqaJIH 1-cneKTP MTTepdH8B0~ cppaKUMH 

cpa3y TI0CJie BLI,I1;8JieHM.II H3 Hee .n;oqepHero Tu- 166 H ycTaH0BHJIM, qxo 

-~gI66 H~ HM88T o -nyqett C 3Heprnett d0Jiome 300 K3B. TaKoe :ate 

3aKJiroqeHM8 TI03B0JI.II8T c.n;enaTo 3HaqeHMe pa3H0CTM Macc~gI66 - Tu 166, 

3MnHpHqecKH BI,IqHCJI8HH0e B pa6oTe (7) M paBH0e (O,436.:!;3OO) K3B. 

Ecn 0CH0BaHM.II nonaran, qTo nee JIHHHM K0HBepCM0HHbiX 3JI8KTPOHOB·, 

nepeq11cneHHh!8 B TadnHne r,' npHHa.n;nexaT Tu 166• B B0CoM0M M ,Il;8B.fIT0M 

CT0Jiduax Ta6JIHULI npMBe.n;eHLI cpe.n;HM8 3HaqeHM.fI 3HeprMH H 0TH0CHT8]Io

Hb!X HHTeHcHBHocTett KOHBepcnomrnx JIMHM!t. B riocne.n;Hett rpaqie y1m3a

Ha M,Il;8HTMq>MICar.u:rn KOHBepcMOHHbtX mmnn M :rneprJ-UI t -nepexo.n;oB • 

CoMHIIIT8JioHbl8 M,Il;8HTHqJMICaI.(HR H 3HeprH.fI · t -nepexo.n;a B3S!Tl,! B ·c;oc5KH •. 

O6pa~aeT Ha ce6R BHHMaHne cy~eCTB8HH08 pa3}IHqne 0TH0CHT8JioHLIX 

HHTeHCHBH0CTett K0HBepCM0HHHX JIHHMtt ~ -n.epexo.n;a. 80 K3B, nonytteHHI-IX 

npH H3M8p8HMH MTT8p6H8BOil cppaEUHM H qncToro Tu 166 • 3TOT o-ne~ 
pexo.n; c5Hn odHapy:ateH IloKp0BCKHM ~ .n;p.(8) npn n3yqeHMM cneKrpa 
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f-nyqeH HT.Tep6HeB0H ~PaKUHH, Henocpe,ltCTBeHH0 Il0CJie BhI,IteJie~HR 
. ' . 

H3 Hee .itoqepHero Tu, 166• B CBR~H C 3THM HHTeHCHBH0C~H JIHHHtt -¥-
nepexo,Ita 80 K3B, nonyqeHHhie·ripH H3MepeHHRX ~paKUHH HTTep6HR, 

npH BbiqHcJieHHRX cpe,ltHHX He yqHTbIBaJIHCL. 

-
-Er 
80,0 

I53,4 ~ 

183,9 

214,1 

459,4 

Ta6Jrnna · II .. 

CpaBHeHHe 3KCnepHMeHTaJILHbIX OTHomeHHll K/L C 

Teop_eTHtleCKHMH. 

K/L · ., l</L meopeml.l'f. 

~Kcnep , E i I E 2 . E 3 . M-1 

0,45 5,9 0,70 0,03 6,I 

3 6,5 I,53 0,49 6,5 

2,2 5, 2. 2,3 o,ao 5,7 

6 7,4 2,9 0,95 6,0 

5 . 8,6 5,4 '.3, I 7,0 

M2 M3 . -

3,2 0,6 

4,2 . 2,3 

4,1 2,5 

4,8 2,7 

6,1 5,0 

Bo31'1o,-c H(.1e 

M~Jlbmun . 

E2(M3) 

. -El,MI, M2 

E2 

EI, MI 

Bee :rtpoMe E3 

B Ta6mu~e II cpaBHHBaDTCR :ntcnepHMeHTam,Hue H TeopeTHlJeCKHe 

- " OTHOW8HHSCE""~ L K0HBepCH0HHbIX JIHHHtl. 3KcnepHMeHTaJILHUe )taHHbie 

06 oTHomeHHRX K/L ,ItJIR ocTaJibHhIX ¥-nepexo,ItoB He nosB0JIRDT BhIC1ta-

3ancR 0 MYJILTHil0JILH0CTH. I.fa Ta6JIHULI BH,ItH0 ,. tfTO 0THomeHHR ~t )tJIR 

0 -nepeX0,lt0B 80, 0 H 183, 9 K3B 6JIH3Itli K teopeTHqepKHM )tJIJl E2 nepe

XO)t0B. QqeBH)tH0 - 3T0 nepexo,ltbI MeZ)ty ypoBHRMH poTaUHOHH0tt ·n0JI0CbI 

0CH0BHoro C0CT0HHHR (4+, 2+, 0+). 

Ilo,1tpo6noe 06cyx,1teHHe nonyqeaaux pesynLTaToB 6y,1teT ,ItaHo B 

nocne.JtyD~HX ny6JIHKaUHRX. 

1 
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0 KOHBEPCijQHHUX 3JIEKTPOHAX Tu 167 

rpou:oB K.51., ,IllKenenoB H.c., .IlMHTpHeB.A.r., Mopo3oB B.A., 
KaJISilAHH A.B. 

(Pa,n;HeBhltl HHCT:UyT A.Ka,n;e:umr" HayK CCCP) 

KoHBepcHOHHble 3JieKTpOHl:l Tu 167 11:syttaJIHC:& B pado-rax .(1, 2). 

BllJIH 06eapyJ1teHh1 JIHHHH.KOHBepcHOHHl:lX 3JI8KTpOHOB raMMa-nepexo~OB 

56,7 KsB H 207,5-KsB. ITpH nOBTOpHh!X HCCJie~oBaHHSlX cneKTpa KOHBep

CHOHHblX ·siieKTpOHOB Tu..167 B TeX Jlte ycJIOBHSIX, 1.J:TO H B padoTe (I), 

dh!JIH o6HapyxeHh! eme ~Be cna6ae JIHHHH KOHBepCHOHHhlX 3JieKTPOHOB C 

3HeprHett 165 K3B H 217 KsB. ITonytieHHhle ~aHHh!e npe~cTaBJieHbl B 

Tadnm~e I. 

Ha pHc. 1 npe~cTaBJieH ytiaCTOK cneKTpa, r~e aaxo~RTCR HOBlle 

JIHHHH. liHTeHCHBHOCTL HOBHX JIHHHtt ydh!BaJia.C nepHOAOM nonypacnaAa 

9,5 ;;!;. 1,5 AHen. y Hae H8T AaHHblX AJIR HA8HTH<.{lHKaUlm HOBh!X JIHHHll:, 

HO BepORTHee Boero, 1.J:TO JIHHHR Ee= 217 K3B - 3TO K-JIHHHR 

raMMa-nepexoAa c 3HeprHett 274,4 KsB. 

Ta 6 JI Hy a 1. 

3HeprHH H OTHOCHT8JI:&Hhl8 HHT8HCHBHOCTH KOHBepcHOHHOU JIHHHH 

164 H 2I7 KsB H KOHBepcHOHHblX JIHHHU raMMa-nepexoAa 207,5 RsB. 

3HeprHSI 0TH0CHT8JI:&HaSI H.zteHTHcpHKaUHSI np0T0H0B HHT8HCHBH0CT:& 

149,5 0,70 K 207,5 

!64,7 0,003 R-22!,2 

!98,5 1,000 L -207,5 

204,5 · 0,34 (M+ N )-207, 5 

2!6,9 0,004 K-274,4 

·i 

~ 
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