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I . BBexeHBe 

B Sa,It8'19 onpe,IteJieHKH MaCCH aHTHHeiTpHHO BS ¢opMH 6eTa-cneRTp8 

TPBTiilli :samcyJl pOJll> BrpaeT, KaK 8'1'0 H80.ItHOKpaTHO DO,It'lepKXB8JIOCI>, TO'I

HOe 3HaHHe npB60pHOI ¢opMH JlBHHB (ll~JI) • .lJ.1m Onpe,IteJieHKH ll®J o6H'IHO 

DPB6eraDT K HSMepeHBD CDeKTpa KaJIB6poBOqftHX BCTO'IHBKOB 3JleKTpOHOB 

BuyTpeHHel KOHBepcBH (3BK), IT~ KOTOpYX, BOO~-e roBOps, He COBnaA88T 

c IT®! 6eTa-BcTo'DIBK8. He B,It8BWICI> B paccMOTpeHBe BCex a<pfleKTOB, KOTO

pue MOl'JT npBlleCTH K pasJIBliBil B IT®!, ynoii!DieM JIBIJilo o6 yqeTe ecTeCTBeH

aol mBPBHY JIBHJ1B r, H811!36e&ol .1t8D ,IWI ll!,li;88Jli>HOro BCTO'IHBK8 3BK. 
PoJlb DO,It06Horo yqeTa CTaHOBII!TCR OC06eHHO Ba:aHOI, 8CJlll! DpoHSBO,ItBTCH He 

OU8HK8 Bepxuei rpaHB~ ,ItJlH m~ , a ,It8Jl8eTCR DODHTKa npoBepKII! rBDOTe-

3H 06 OTJlB'IBII! m~ OT HfJIH. 
B axcnepli!MeHTe HT~80 /I/ KaJIB6EOBO'IBHM li!CTO'IHBKOM cny:aBJIB M1 -

Jlli!HBB nepexo,Ita 20,? xaB DPB pacDBJte I 9n (E
9

- !8,4 xaB). K c01!8JleHBil, 

,ItO HaCTOm!lero BpeMeHB IIPJDtiX 8KCDepli!MeHTa.JIDBHX ,lt8HHiiX DO BeJIJI"CIBH8U 

r(Mi ) DpB pacna,u;e ISgYb B Jlli!Tepaorype He on:y6Jlli!KoB8HO. IToaTOMY Hmte 

~ ~~e~eu ~a-~e~~ HAMW ~~P~~ 0 ~~~A~~AHRNT mwpWHAX pg~a ypoB-

Hel Tm , HO CH8'18Jl8 OCTaHOBII!MCR Ha HeKOTOpYX BODpoC8X MeTO,ItBKII! o6-
pa60TKII! JtaHHHX. 

2. HcnOJ11>30B8HBe UO!f3MIIII!pH'19CBBX COOTHOmeHBA 

B H,IteaJII.HOM CJiyqae (OTCY'fCTBII!e B3aBMO,IteiCTBHH 8Jl8KTPOHOB C Be

~CTBOM B T.II.) IT~Jl .ItJlH BCTO'IHBK8 3BK HBXReTCR CB8PTKOI JIOpeHUHSHa 

L(E,E ) =r (I) 
o 211l(r/2)z+(E-Eo)2 > 

C ~el OTKXKRB CD8KTPOMeTpa BB MOH08HepreTJII'IeCKII!e 8Jl8KTPOHH, npB-

HBM88MOI 06H'IHO B BB,I(e raycc.H8H8 2 1 (E-Ea) 
G(E,E0 ) = --exp(- ;. ) 

i2Tf (J' 2 1 
(2) 

a HM9HHO: .., 
P(E) = G x L = ~ G(E,E' )L(E' ,E0 )dE' (3) 

_..,., 

3,IteCl> E
0

- DOJIO&eHBe DHKa Jlli!HBll! 3BK, r - mBpBHa Jiopeuuaaua Ha DOJIYBH

COTe (l'WHM ) ; mBPHHa BCXO.ItHOro rayccBaHa R:2/21n2'c1 

~ mBpBHH W CBepTKB p 'ISCTO DOJll>3ymTCH DOJIY8MIIli!PJI'I8CKII!M COOT-

--"""~ lC'..u u:,c:""l_ ~~~-:;:.._ __ ,.. ,- .... -.._.,.. 

I 

wn = Jtl+~ (4) 

r,Ite n npiiHBII8eT 3Ha'I8HH.f.[ OT I,2 ,ItO I,3. ilPH HSMepeHHOI BeJJlllDIHe W 

H HSB8CTHOI BeJJJr'IDIBe R (JLIIJI r) «x>puyJra (4) Mo:aeT 61iTI> HCDOJII.SOBaHa 

.JtJm onpe,IteJieHH.f.[ r (JfJllit R ) • 

,lf.Jui onpe,IteJieHlif.ll rpamm DPHMeHBMOcTH (4) npeJr.Ite Bcero HHTepeceH 

Bonpoc o ,ItHanasoHe HSMeHeHJUI n npH pasHWC cooTHomeHHSIX Mes,ey- w , R 
11 r. 

To'Dioe Biipa:aeHBe .JtJm (3) oeeT BH.It (eM., Hanpoep, 131) pea.m.Hol 

'ISCTH KOMnJieKCHOro HHTerpaJia OmH60K 

2 
W (z) = e-z erfc(-iz), 

(5) 

a HMeHHo: 

P(E) = f2i,.'O'Re W(X+iy), (6) 

r,Ite X = 1£(2', Y =r /62f2' • ,lf.Jui Bli'IBCJl8Hlm (6) MOliiHO liiCDOJlbSOBaTl> aJI

ropli!Tllll, OCHOBa~e Ha Bli'IBCJieHII!H u.f(Z) liiJill! TOJII.KO peaJII>BOI ee 'iaCT.H 

(eM. ,aanpoep, 
4 ) • KaK noxasaJia npoBepxa, o6a au aJiropli!TMa .ItaDT 

O,ItHHaKOBHe pesyJII>TSTH C TO'IHOCTl>m He xyze Io-IO. 
3Ha'I8HH.f.[ W H BeJJlllDIHa n , npH KOTOpoi BliDOJIHii8TCR COOTHOmeHII!e 

(4), onpe,IteJIHJill!cl> nyTeM 'IBCJieHHoro pemeHJUI YPaBHeHHA 

P(;) = 0,5xP(O~ (?) 

wx =R1 +F <~n 
npH H3B8CTHWC R H r. 3aueTHM, 'iTO 3BB'i8HH.f.[ R COCTSBJIHJill! 5, IO, 20, 
40 H 80 aB, a saa'ieHiilli r - I,2,4,8,I6,32 H 64 aB. 

3aBBCHMOCTH B8Jlll!'iHHH n OT 3H8'18HHI r;R , W ;R JLilJI W /r IIpHBe-

.l{8HH H8 pHC. I. Ha pHC • 2 npHBe,It8H8 3aB.HCHMOCTl> OTHOCHT8Jil>HOI norpem

HOCTH B onpe.l{eJieHHH r DO KSBeCTHHM W .H R 

A r!r = (Wn-Jtl) 1/n_r (9) 
r 

Ilplii n =I, 25 H n =I, 3. KaK BH,ItHO .H3 p.HC. I H 2, HCDOJI1>30BaHII!e qumcB-

poBaHHoro SH8'18Hiilli n MOlleT npHBeCT.H K 38M8THHM DOrpemHOCTHM B onpe,Ite
JI8Hli!.H r (JLIIJI R > • 

CJie.ItYJ)IIlHM npH6.n:li!:aeHII!eM HBJIIleTCR, DO-BH,Itli!MOJotY, npe,ItCTaBJieHII!e B BH

.1{8 CBepTKH (6) JIHIIIl> npaBOI 'ISCTH il~JI, He HCKalK89MOii IlpOIJ;9CCaMK B3aHMo

lt8ICTBHR 8JI8KTpOHOB C Be~eCTBOM. HMeHHO STII!M M8TO,ItOM NH BOCDOJIL30Ba

JIHCb B HamHX 8KCD8PHM8HT8X • 

3. lisMeoeHBe 8CT8CTB9HHHX ll!ll!pHH 8TOIIHHX ypOBHei 'l'YJDIJI 
Hs pacna.na 169fb 

B BRCDep.HMeHTe HCDOJII.SOBaJIKCl> HCTO'IHII!Kll! I69fb BKTII!BHOCT~ OKOJIO 

I40 MitKH. Owl HsroTaBJIBBaJJICi> •s npenapaTa 16\b BHcoxol y,IteJII.Hol 

liVI!iliellu'"lii CHCTII'I'JI' 
U"i:Hls['!: rn::~ ~t.llOilUII 
6H€d!~ <JTEKA 
--~----



rJR. WIR, Wff. 

PJic. I. 3aBHCBMOCTL BeD'iJiiHH n B ypaBHeHBJil wn = r n + . If' 

OT OTHOmeHHI W ,.11 , R /I' Jil r~ • 
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PJic. 2. IIorpeiDHOCTL B onpe,IteJieHBJil r BS ypaBH8HBH rn= Wn- rfl 
npB 113BeCTHHX W B R, Llr/I' (%). 

aKTBBHOCTB ~YIUI MeTO)laiOI: 

- BHe,lU)EIHBeM BOHOB lG9n B 6epuD8ByJI IIO~o.my C 9H8pr.&81 --500 aB 

npB IIOMOIIIJI M8KTpDMal'HB'1'HOro CeiiapaTOpa (,ltB811eTp BC'l'O~ - 3, 5 liM); 
- BCIIapeHB8M lG9rb H8 8JIIIODIB8ByJI IIO~o.my B Baxyyll8 (,ItBSMe'l'p BC'l'O'i

HBRa - 5 181). 
KpoMe '!'Oro, B ~e.mx R8JDI6poBKB B ROH'l'pO.m 113rD'1'8BDBSJIBCL '1'8REe BCIIa-

4 

peHHeM B Ba~e BCTO'IHHKiil 
57 

Co B 
2011'1 • Bcero 6wxo BcnonsoBaHo no 

3 BCTO~ 9rb Jil 
57Co, 8 TSREe BCTO~ 20lr1 . 

HsMepeHBH CIIeXTpa 3BK IIPOBO~Ch HS ~yx a~eKTpOCTSTKqeCKHX 6e
T8-CIIeXTp~eTpax CO c(llepJi11:1eCIQIM S8Ma,JtJD!Te~8M Jil ~O:IHHM ~eCIOIM 
sep~OM G/. CKSHBpoBaHHe CIIeXTpa OCYllt8CTBJULIIOCL BSMeHeHBeM 88M9,nml

lllll9ro H8:npstE9HBH U npB IIOCTOJUIHOM Ha:n:p.a:nHBJil a~sa U (BCIIOJil>SOBa

DCL 3H8'i9Hllfl U = -30 Jil -50 B) • XapaxTepHOI OC068HHOCT])I) CIIeKTpoMeT

pa B &TOM p8~e pa60TH ~eTCH H888BBCBMOCTh Be~ R OT 9HeprHB 

8~3JiiPY9MHX a~eXTpOHOB. 

XapaXT8pHHe q,parMeHTH aiiiiapao:rypHHX CIIeKTPOB npB paSD'iHHX 000'1'

HOmeHBJD[ R Jil r npne,IteHH H8 PJiiC. 3+ 7. KaK BB.ItHO, JIHHJiiJil 3BK JiiM81lT 

,ItOCT8TO'iHO peSxYJl rpaHHQY CO CTOpOHH BHCORBX &Hepr.&A Jil ,JtJD!HHHI HH3R0-

9HepreTJil'ieCXJill "XBOCT", KOTOpul B~'i88T B ce6a RaK HenpepuBHHe IIOTe

pB SHeprHB, TaR Jil H9KOTOpHe )tJiiCKpeTHH9 npo~ecCH TBII8 "~3M9HHHX RO

~e68HBA~ JiiD "BCTpgCKB". 

"b IO 
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PJic. 3. P8nepH8Sl JlliHliJl K-14,4 c57co ) • BSMepeHHan IIpB u =-50 B 

Ha a~eKTpocTaTJi11:18CKOM cnexTpoMeTpe. C~oWHBa xpnan -

CB8Jl'l'R8 ~OpeHJlB8H8 (r=I,25 aB) c ~e:A OTKDRS 

CII8KTPOMeTpa (raycCBSH). 

~ o6pa60'l'KB CII8XTPOB H8 3BM CM-4 6wxa C03)t8H8 nporp&MMa .ltlii~O

roBOI rpa4JB'i8CXOI OIITBM113~. IJoOJI8 BBO)t8 )t8JIHHX C WIIIIIIWIHX HOCBTe

~el cnexTp BsodpuaeTca Ha SKPSHe rpa(lnecxoro .ItBC~ex (r.Il) :11 npoBs

BO.JtBTCH BS60p f'qSC'l'ROB ,nJm o6pa6o'l'Xll. KaK ynollliH8JIOCL BHIIIe , ,nJm 9'l'Oro 

BCIIOJII>SO~CH npaBYI CK.IIOH JIBHJiiJil, RaR npaBBJIO, C 38XB8'1'0M B860JILmoro 

(2-3 ~) y-qac'l'Ra ~eB8e 118ICCJDIYM8 B q,DaoBoro y-qacTxa. 06!1188 'q]IOJIO 

TO'i8R B8 O)tJiiOM f'qSC'l'Ke 06pa60TXR COCT~O 06K'iHO 20 - 50. 
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PJJc. 4. BHcoxoaHepreTJAecKSH -qacTL JIBJDD!! L 1-20, 7 RBB ( 169Tm.) , 
III3MepeHHSH DPIII R = 6,8 aB, CnnomHSH KPHBBH - CBepTRa 

~ OTRJIHRa C JIOpeJmHSHOM; r';, 2,5, 
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Pllc. 5. BlicOKOBHepreTJAecRM "'SCTL JIBJDD![ K-63,1 K9B c169'Th! ) • 
'2. 

1113MepeHHM Dplll R = 6,6 aB; f = 1,08. 

Ha TBKOM y"'SCTKe CDeR'l'p annpoKCIIIMIIIpOBaJICJI Cj'MMOI 4lYJJKitD BB.Zt8 
(6) C COOTBeTCTBYJliiiBM MHODTeJieM, B DOCTOJIHHOrO IJx>Ha. TaRIIM o6pa30M, 

B 06~eM CJiy"'Se IIIMeJIOCL 5 CB06o~ DapaMeTpOB: DOJIO&eHIIIe III 8MDJIIII~8 

mma, BeJIFDIHli R III r' ypoBeHL IJx>Ha. BH6op Ha"'SJJLHOro np1116JIJIIaeHHJI 

OCYllleCTBJIJIJICJI B ,D,llaJIOrDBOM peDMe nyTeM 3a,mlHIIJI napaMeTpoB C O,IUtOBpe-
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PJIIc, 6. Jimum Mr20,7 DB (I69Tm), BaMepeHBaJI npiii Ra6,6 eB; 

l'= 0,87. 
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PJIIc, 7, JJmmt ~-30,6 III L, -32, 2 R8B ( 201 Hg ) , B8MepeBHHe 

IIpll R = 6,8 &B, 

M8BHHM OT06paaeoeM D0,1tl'OHJI8MOI xpBBOI B 8RCnepD8B'J.'aJII>HWC JtSIIBHX H8 

8Jtp8B8 r,n. llO,tt06BHI Bll60p D03BOJJIIJ1 CYJ118CTB8BHO COlq)8'1'BTlt "'llCJIO DOCJie

.QIIIIIIIX nepaxnd (B Tell C811iM BpeMJI o6pa6oTKJt) , KOI'JtS ,IVlJI poSH ORa 

OKOJAa.TeJJldiHX 0Il8HOR n&paMe'l'J!C!B B BX ,ttBcnepod BOJIOJIJ>SOBaJISOI> IIpOl'

paMIIB !'IJIIILI (CM,,HaiipBMep,/7/), 3aJreTBM, 'ITO «m£cBpoB8Hlle n&paMe'l'

poB, DMeBeBBe ~ nepeM8HBHX B 'J.',)t, '!'BRae B09MOUO B ,ttJ18JIO

roBOM peDIIe, 
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PaapemeHHe cneKTPOMeTpa B ~6He 6u~o onpe~e~eHo Ha o6pa6oTKH 
cneKTpoB SBK ~ KI4,4 xaB (E9 = 7,3 KSB) Bcex TP.eX HCTO~KoB 57co 
npH <l&mcHpOBaHHOM SHS'IeHHH WHpHHU r(K)= I,25 aB / 87 • IilJm UOJIY'ISHH 
Me,DyDIIJie peay~l>Tam: 

u = -30 B; u = 4,9t0,3 aB (IO) 
u = -50 B; u = 6,~0,2 aB. (II) 

3~eCl> norpeWHOCTH BKmD'ISDT TSRKe O~SHRy (cHCTSMBTH'ISCKOI npH ~OM 
H8npaa9HHH ~sa) OWH6KH, B~S~el BS-38 BOSMOXHOI HeTO'IHOCTH B 
SBa'leHHH r, KOTOpaH cor~aCHO 8 COCT~eT 5%. ~ HaXo.neHHH 9TOI 
o~eHKH MH Bocno~ao~cl> TeM, 'ITO Ha (4) ~erKO no~Tl> 

G' R = <r )n-1 (I2) 
or 'It ' 

r~e n onpe~eJI.fleTcsr Ha 'IHMeHHoro pemeHHH ypaBHeHHI (?) H (8). 

· ~ npoBepKH npe~O~OESHHH 0 H98aBHCHMOCTH R OT 8Hepr:HR S~eKT
pOHOB SHB'ISHHH R 6aHH onpe~e~eHU TSK&e no~ L,-30,6 KSB (E8= 
I5,8 RaB) H L1-32,3 RaB }E,=I7,4 RaB) HS pac~ 20~l npH ~RCHpo
BaHHOM r<r.., ) = II,3 aB 8 • Pesy~TaTh! no~TBep,v;wm HamH OJm~HHH. 
HO H9 6~ HCUOHI>SOBaHH ~ YTO'IH9HHH R B~ SaM9THO 6GHI>WHX norpem
HOCT9K r. TSKHM o6paaOM, ~ ~~eaJneit o6pa60TKH CU9KTPOB 6wm BU-
6paau 3H8'19HHH R (IO) H (II). 

DTMeTBM, "<~To npa aToM ~ L1-ypoBHel 201Hg MH UOJIY'IaeM o~eHRy 
rCL~ Hg) = II,5+0,2 aB, (I3) 

Tor~ RaR B ;,~~ /B, I ~eTcsr s~'leHHe II,3±,I,? aB, a TeopeT:H'Iec
KHe pac-qem ' - -' ,l48JJll BeJilllDIHY l;.;: , l al:S. 

llpaBe~eHHUe BHme oneHXH H norpemHocTH 6aHK noJIY'IeHH B paMRBX c~e
Jzylllllel npOQ9JtYPH. CHS'~Ma 06H'IHUM IJY'l'9M IIPOHSBO,JtHJIOCl> o&l.e~eHHe 
OQ9HOK, nOJIY'I9HBHX B 0~01 CepBH (npH 8~8HHOM HanpRZeHHH a~sa). 
qaMo BauepeHHI B cepHH cocT~o 2-4. K ~·cnepcHH, BH'IHcnHBmelcsr c 
y-qeTOM pas6poca ~. ~068BJIHJiaCl> lOICnepcHH, o6yMOU9HHM HSTO'I
HOCT:&J) B R , COrJiaCHO (I2). 3a'!'eM DpOli8BO,ItJIJIOCl> 06'Le,II;IIH9HHe 0~9HOR 
no paaHHM cepHHM (6ea y-qeTa CJia6ol xoppe.lliiQlDI MeJOtY HHMB, BOSHHKBil
•el 11a-aa Bcnon~>aoBaHHH o~oro H Toro ae penepHoro HCTO'IHHKB 57co). 
3aMeTJDI, 'ITO B norpemHOCTl> He BXOlOIT OWli6Ka npJIIHJI'l'Oro MSTOM o6pa60T
KH, ROTOpYJl Tpy~o 0~9HH'l'l> C YBSpeHHOCT:&J) H ROTOpaH 88BHCHT OT ~eTa
JJel cneKTpa. 
~ onpe~e~eHHH paspemeHHH cnexTpoueTpa B Opes ( u =-50 B), aa 

KOTOpOM HSMepeHBH HCTO'IHHROB 57Co He DpOHSBO,JtHJIHCl> npH S'l'OM HSnpRZe
HHH ~88, MU llOC'cyiiliJDI MS,eyJlii!HM OC!paaou. Onpe~e~ r ~ ~ 

r..,-20,? xaB I 69
Ta (cu. ~ee) no .ItaHHHM ~6HeHcxoro npH6opa, MH npH

H.IIJDI &To SBa'leHHe sa penepHoe B HaJIIJD[: 

u = -50 B, Opes: R = 6,6!;0,3 aB. (!4) 

8 

., 

TaKHM o6paaou, ~ onpe~e~eKKR ecTecTBeHHHX mxpHH ypoBHel TY~ MOZHO 
6WIO HCllO~SOBSTl> TpH cepe ~. BKm0'18lliiiiiX 6Mee 30 o6pa60TBHHUX 
cneKTpoB. 

4. Peay~Tam • o6crueHHe 

OcHOBHHe ~al~Tam HSuepeHHI ecTecTBeHHHX WBPHH ypoBHel Tm(Z = 
69) BS pac~ I6~ CBe~eHH B Tae!Dne I. ~ CpaBHeHBH TaM ze npH
Be~eHH B ~HHHe ~yrJIX aBTOpOB. KaR BH,IUIO, HamH ~e 0 r(~ ) Y~OB
~eTBOpxTe~HO oor~BCYJl'l'CH c peay~TSTBMB pa6oTU II ' B KOTOpol r<Mi ) 
onpe~eJJJIJilllcl> n peH•rreHOBCKBX nepexo~oB THIIa L1 ~, 3 H MIN 3 • .IlaHHHe 
ze 0 r(K) ' r(L ) ~oUeTBOpBT~HO corJiaCYDTCH C no~aMDBpll'leCRBMH 
pacnTr: 81. B ne~oM Halllll MHHUe H9IlJIOXO corJiaCYDTCH 0 ROMliliJI.fiitlll
MJI 2 B / 2/, pesy~TBTU ROTO.PJ>IX UPBBe~eHH B rpa!IJr-qeCKOI q,opue. 

B noMe~el ~ ~e~eBH SHS'IeHHH r ~ SKCIIepHMeHTOB HTO~. 
QKTBpOBSHHHe no pa6oTe I , norpemHOCTl> peay~TBTOB COC'l'SBJI.fleT OT 
0,5 ~o I,O aB. 3aueTHM, 'ITO B nepBWX ny~ HS~eecsr ymxpe
HHe Mr-~ no CpaBHeHllll 0 t.f:a- ll M3-DHHHMJ~ aBTOpu 06'DJI~ BOSMOZ
HHM B~ou K~ aeKoero HeBsBecTHoro raMMS-nepexo~ 1 . lloaze 
6wro c'e~o yTBeJm,D;eHHe, 'ITO npB onpe~e~eHD ll~ B~ r(MI) yqH'l'H

BanCH I 3 , HO 0 MeTOlOIK9 HSMepeHBI H o6pa60TKI MHBHX He C006~0Cl>. 
Ta6.mnm I. EcTecTBeHHHe WHpHBH ypoBHe:lt ~ z =69 ( Tm), aB. 

B mm6xax liBHll no~e oWB6KH 

ATOMHHI HacT. Bennett Krause Keski Sevier 
HTO~ ypoBeH:b pa6oTa et al./11/ et al./8/ Rahkonen/12/ /2/ 

(attcn.) (UMJ&MII.) (paC'l.) (UO.IYSMII.) 

K 35,5(3) - 30,I(IO) 32 30 

L1 4,4(3) - 5,4?(80) ? 5 5,0 

~ 4,0(4) - 4,49(50) 5 3 

LJ 4,0(5) - 4,48(40 4 3 3,0 
MI I3,9(3) I4(3) - 20 I4 I4,? 

~ 9,2(8) ? ,!(20) - II 9 6,3 
M3 9,5(!2) ?,?(I4) - II ? 6,5 

3l - CM. '1'8KCT. 
HeCMOTpa: H8 TO, 'ITO B nepBUX 8RCnepxMeHTSX ~ f(III) He y-qB'l'H

~Cl>, oneHKH ~ B~ m:l) BO Bcex attcnepneHTax ueH.IIJDlc:E. MSJio. 
B TO ze BpeiUI MOZHO OTMeTBTb, 'ITO npB BCTBHHO:II: ll~ B B~e rayOCBaHS 
0 R = 45 aB Hey-qeT BM8,1t8 f(MI) npne~ 6111 R SHS'e~ R = 55 &B. Cor
JiaCHO pesy~TaTSM BH'IH~'l'~Horo &RcnepaueaTa I4, aTo np~o 6H R 
reBepanlOI MBCCH 8H'l'BH9ITPHHO UOpllJtKB 20 aB npB ay~eBOM BCTJIBHOM SHS
-qeHHII. 
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.H.11Il noJIHo'l'll o6cyJr,ZteHHII: ~aHHHX o6 ecTecTBeHHHX DIHplriHaX ypoBRel 
TY~ nonesRo nposecTH cpaBReHHe c~aBHHMH ~ coce~ero aneueRTa 
Z = 70, CornacRo 8KCnepHMeRT8111 /15 : f{K) = 32 aB, f{ L_,)= 5,0{10) aB, 
f( ~) = 4,0(8) aB H f( L3 ) = 5,0(10) aB, .lJ.11Il 8THX ~ ypoBRel MBSKIIe 
P.e?.m.Ta'l'll co~epzaTCJI B ITOJIY8Mmq>:necKIIX Ta~ 97. O,JUUUtO ~aHHlie 
79 : r<M1 ) = 6,5(15) aB, r<~> = 5,6(14) aB H r(M3) = 6,9(10) aB sa
MeTRo HHEe HaWHX pesym.TaTOB, B OC06eHHOCTH ~ M1-ypoBHH, 

TaKHM o6pasou, anpo6BpoB8HHiil HaMK ueTo~ HPB6JIJDteHHol o6pa6oTKII 
HSOnHpOBaHHI:iX .IIHHllit, HSMepeHHllX Ha Cll9R'l'POM9Tpe Bl:lCOROro paspemeHHII:, 
ITORaSM Y~OMeTBOPHTeJIDHHe pesym.Ta'l'll, C ero UOMOIJtbll Mil o6pa60'l'anB ll 

6onee cnom~He Y'laCTRII Ni -JIHHBI nepexo,Jta 8,4 RSB nPJI pacna.zte I69 Yb 
H no~n11 cne~e oQeHKK: 

f( N1 ) = B±.I aB, f( N3 ) = 6±1 aB. 
B SaRnll~eHBe aBTOpH C~TaJlT CBOHM npKHTHhiM ~OnrDM no6naro~apH'l'D 

npo\1>. K.H.I'pouoBa x P .EMeRa sa nonesHHe o6cys,~teHJI!JI, A.~.HoBropo~oBa 

B H.A.Be6e~eBa sa llOMODtb B BSrD'l'OMeHHH p~OaKTBBHHX BC'l'O~KOB, 
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IToKpOBCKHH B.H. H AP· P6-86-134 
H3MepeHue er.6eCTBeHHb~ mHpHH aToMHb~ ypoBHeH TynHH 
H3 pacrraga 1 9Yb 

Ha KOM6HHHpOBaHHOM 3neKTpocTaTuqecKoM crreKTpoMeTpe 6bmH 
H3MepeHbl HH3K03HepreTHqecKHe KOHBepCHOHHble ni~HHH rrpH pacrrap;e 
5 7c0 , 169 Yb, 2°1 Tl. .[lnn rronyqeHHH ecTeCTBeHHOH mupHHbi BbiCOKo-
3HepreTuqecKaH qaCTb H30nHpOBaHHb~ nHHHH arrrrpOKCHMHpOBanaCb 
CBepTKOH nopeH~HaHa /c mHpHHOH f/ H rayCCHaHa /mHpHHOH R/rrpep;
CTaBnHffi~ero ~YHK~HiO OTKnHKa rrpu6opa. BenuquHa R orrpep;ennnacb 
H306pa60TKH KOHBepCHOHHOH nHHHH 1(]4,4 K::JB ITPH pacrrap;e 57Co 
C H3BeCTHbiM f(K), H COCTaBnnna 4,9(3) 3B H 6,8(2) 3B ITPH pas
Hb!X peJKHMaX pa60Tbl CITeKTpOMeTpa, ll3MepeHHble HaMH eCTeCTBeHHble 
mHpHHbl ypoaHeH TynHH f(K)=35,5(3) sB, f(L1)=4,4(3) sB, f(L2)= 
4,0(4) sB, r(L 3)=4,0(5) 3B, r(M 1)=13,9(3) 3B, r(M0=9,2(8) " 
r(M 3) =9, 5 ( 12) Haxop;HTCH B xopomeM cornacuu c pesynbTaTaMH H3Me· 
peHHH peHTreHOBCKHX rrepexop;OB H rrony3MITHpHqeCKHMH p;aHHblMH, 

Pa6oTa BbiiTOnHeHa B na6opaTOpHH Hp;epHb~ rrpo6neM OIDIH. 

llperrpHHt Ofi'be,uHHeHHOfO HHCTHtyta .II,IJ,epHbiX HCCne,[lOBaHHH • .il.y6Ha 1986 

ne~e~~~ 0.~-~!!~~~~~~~~~~ 

Pokrovsky V.N. et al P6-86-134 
Measurement of Natural Widths of Tl Atomic Levels 
at 169 Yb Decay 

Spectra of low energy conversion electrons emitted in the 
decay of 57 Co, 169 Yb and 201 Tl were analysed on a combined 
electrostatic spectrometer. High energy part of the conversion! 
lines measured was approximated by folding a Lorentz distribu
tion (~~M = r) with a Gaussian one (~~ = R) describing an 
instrumental line shaoe. The value of R was determined from 
the evalution of the K-14.4 keV conversion line of 57 Fe where 
the value of r is well-known. R=4.9 eV and R=6.8 eV have been 
obtain~d at different operational conditions of the spectrome
ter. The values of natural widths of Tm atomic levels obtai
ned from the measurements r(K)=35.5(3) eV, r(L1)=4.4(3) eV, 
r(L2)=4.0(4) eV, r(L 3)=4.0(5) eV, r(M1)=13.9(3) eV, r(M2)= 
=9.2(8) eV, r(M3)=9.5(12) eV are in ?,ood agreement with both 
the results of x-ray measurements and the semiempirical data. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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