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npo6neML>I o6pa60TKH cno>KHhiX 6eTa-cneKTpOB. Olii!C8HJie 
nporpaMML>I "BETARZ" 

06cy>KilBeTCH MeTOil 06pa60TKH cnO>KHbJX 6eT8-Cl!eKTpOB 1 113MepHe~.ll·IX 

11a MarHIITHhiX 6eTa-cneKTpOMeTpax. ilaHo onHcaHHe nporpaMMbi "BETARZ" 
anH o6pa6oTKH 6eTa-cneKTpoe KSK anH paapeweHHbiX, TaK H anH 3anpe

U!eHIIl.JX nepeXOJlOB, Y'IHTbiB810TC51 COOTBeTCTBYIOWHe annapaTypHhle nonpaBKII 
e cny'lae H3Mepei;W-.11 cneKTpoe Ha 6ealKene3HOM 6eTa-cneKTpo~wTpe 
c TOflOHilanbHhnt MarHHTHbiM' noneM CT-2. 

Pa6oTa BLmonHeHa B Jla6opaTopHH .llllepHhiX npo6neM OJ.1fll1. 

llpenpMHT 06beilMHeHHOrO MHCTMTyTa .RilepHbiX MCCJieiiOBaHMJi 
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Kretsu T. et al. P6- 10183 

Problems of Processing of Complex ~-Spectra. 

· ·Programme Description 

The method of processing complex ~-spectra, 

measured at the magnetic ~-spectrometers, is discussed. 
The programme ''BETARZ" is discussed used for proces
sing the ~-spectra both for allowed and forbidden 
transitions. The corresponding apparatus corrections 
are taken into account for the case of measuring the 
spectra at the iron-free ~~spectrometer with toroidal 
magnetic field CT-2. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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1. BBE)l.EHHE 

3KcnepHMenTanbuoe pacnpeAeneuue N(E) 6eTa-qacTHU, 
uopMHpooauuoe ua eAHHHI.fHhJH HHTepoan Juepruil, o cnyqae 
HJMepeHH.R 6eTa- cneKTpa, COCTOJI)Uero H3 OAHOI'O KOMDO
HeHTa, MO)I(HO JaOHCaTh B BHAe /I 

N(E)=N •. (E)- N<P(E)=constEpF(E,± Z)S(E)(E0 -Efo /1/ 

+ 
rAe p - HMnynhC 6eTa-l.faCTHU ({3-) , (E0-E)=q - HMOynhC 
ueiiTpuuo, E 0 - MaKCHManhHaJJ /rpauHl.fHa.R/ JueprHJI 6eTa
qacTHU cneKTpa, F(E,± Z) - <ilYHKUHJJ Cl>epMH AnJJ {3-- una 
{3+ - pacnaAa H S (E) - <lJopM<iJaKTop 6eTa- cneKTpa AnJI AaH
uoro 6eTa-nepexoAa, N.,(E) - l.fHcno OTCl.feTOB J<iJ<iJeKT + 
<iJou, NqfE) - J.Hal.feHHJJ <iJoua npu cooTBeTCTBYIOIUHX JHal.fe
HHJIX JueprHH E. EcnH pacnpeAeneuue N(E) JJBnJJeTCJI cTa
THCTHl.feCKHM, TO S(E) = const, H TOrAa HJ /1/ nonyl.faeTCJI 
Bhlpa)l(euue: 

. N(E) -- (E E'1) v = const 0 - • , 
Ep F(E, -tZ) 

/2/ 

YA06Ho npeAcTaonseMoe B BHAe rpa<iJuKa-npsMoi, nepe
ceKaromei ocb a6cuucc a TO 'iKe E "'Eo, 

v N(E) "" y(E), 
EpF(E,± Z) 

/2a/ 

o6bll.fHO uaJbiBaeMoro rpa<iJHKOM Cl>epMu- Kropu /CI>.- K./. 
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0TKJ10HCHHC cneKTpa 6eTa-4aCTHU OT CTaTHCTHI.fCCKOrO 

pacnpe~eneHHH OUCHHBaCTCH no xapaKTepy nOBC~CHHH 3K

cnepHMCHTaJ1bHOrO <t>opM<t>aKTopa I. 

~ N(E) 
S (E) · ------------- . 
') EpF(E,±Z)(E

0
-E)2 /3/ 

TaK KaK JHal.feHHH <t>opM$aKTopa, onpe~eneHHbie no <t>opMy

ne /3/, JaBHCRT oT JHal.feHHH rpaHHI.fHOH :JHeprHH E0 , TO 

npu S( E).; canst 3KcnepHMCHTanbuoe pacnpe~eneHHe ueo6-

xo~HMO annpoKCHMHposaTb no <t>opMyne: 

-~~g)__. 
·) 

c.S (El(E -E)-
') fl ' 

/3a/ 
EpF(E. :+Z) 

r-~e c - HOpMHpOB04HbiH K03<l><l>HUHCHT. llpH TaKOH o6pa6o r-

KC rpaHHI.fHaH :JHeprHH H napaMeTpbl, xapaKTCpH3YlOlUHC 

<t>opM<t>aKTOp $)(E), HBilHI<>TCH CBOOO~IIbiMH napaMCTpaMH 2 - ~ 
JaBHCHMOCTb S (E) OT :lHeprHH annpoKCHMHpyc fCH aaropa-

') 

MH 3KCnepHMCHTdJ1bllblX pa60T no O,LJ.HOMY H:l CilC.LJ.YI<llUHX 

Bblpd)KCHHH :i.h 

S (E) 7 l 1 a E , 
'I 

S(E) lib/E. 
'I 

. 2 
S (E) -1 1 a E + c E , 

'J 
•) 

S (E) t ,a E 1 hiE 1 c E - . 
'I 

/4/ 

Tol.fuoc onpc~cncuue napaMe rpoB a , b , c HMCCT 

6onLwoe 3Hal.fcuue, TaK KaK ouu Mor·yr 6brr L Bhrpa)KcHLt 

4epc3 MarpH4HhlC 3IlCMCHThl uccne~ycMoro 6cra-ncpcxo

~a 7 - 'J . 4TOOLI C~CJldTb COOTBCTCTBYI<llUHC TCOpCTHI.fCCKHC 

BbtBO~bt HJ nonyl.feHHbiX pe JYilbTaToB ,Heo6xo~HMO B nepayi<> 

04CpC~L yOC,LJ.HTbCH B fOM, 'ITO B HCilOJ1L3YCMblX fdOJ1H4HLIX 

JHal.feHHHX <t>YHKUHH <l>epMH F(E, ± Z) Y4TCHbt sec nonpas

KH 
10 . B pa6oTe 11 noKaJaHo, 'ITO npu o6pa6orKc H3Me

peHHoro {l--cneKTpa 
19"Au(2-·2' ),npHHHMaH S(E)·l t-aE , 

nonyl.fal<lTCH pa3HbiC 3Hd4CHHH napaMCTpa "a'-' B cnyl.faHX 

ucnonb3oBaHHH 3Hal.feHHH <l>YHKUHH <l>epMH F(E, Z) HJ pa3-

HbiX Ta6nuu. Ha6niO~aeMbie paJHornacHH MC)K~y 3Kcnepu

MeHranbHhiMH ~aHHbiMH, oco6euuo no napaMeTpaM a,b,c t·- 6 , 

nony'ICHHbiMH npH H3MCpCHHHX C ilOMOlUblO pa3HhiX Maf'HHT

uwx 6eTa-cneKTpoMeTpoB, MoryT 6hlTb o6ycnosneuw cne

~YlOlUHMH <t>aKTOpaMH 12-15 

4 

~ 
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a/ TOJ11UHHOH HCTO'IHHKa H ero llO~JlO)KKH, 

6/ 3<l>$eKTHBHOCThlO perHCTpaUHH fieTa-l.faCTHU ~eTeK

TOpOM, 

a/ MeTo~oM auanuJa HJMepeuuoro 6eTa- cneKTpa, 

r I ueTOI.fHOCT hlO a HJMepeHHRX JHal.feHHH TOKa 

CllCKTpOMCTpa, 

~~ HCll0Jlb30BaHHCM pa3HhiX TafinHU ~nR <l>YHKUHH <l>ep

MH F(E,Z)' 
ef pa3HhiMH npHfiJlH)KCHHRMH npH BBC~CHHH nonpaBOK 

Ha pa3pCWCHHC H Ha <t>opMy JlHHHH KOHBepCHOHHhiX 3JlCKTpo

HOB, 

)1(/ ~pyrHMH annapaTypHbiMH J<t>ciJeKTaMH. 

Ilonyqeuuoe npu HJMepeHHH pacnpe~eneuue N(E) ueo6-

xo~HMO HCllpaBHTh BBC~CHHCM COOTBCTCTBYIOIUHX KOJciJciJu

UHCHTOB, Y'IHTbiBalOIUHX nepe'IHCJlCHHhlC Bhlllle ciJaKTOpbi. 

06bii.fHO "HCTHHHoe" pacnpe~eneuue N '(E) JanHChiBaeTCR 

B BH~e: 

N '(E)= l N (E)-·· N ~.(E) l C~(E)C (E)(-: (E)cxp! 0,69315t/Tu l./5/ 
,. <p u n 12 

r~e c,. , Cu u CR- nonpaaol.fHhie KoJciJciJuuueHThi ua Jc~JclJeK
THBHOCTh perHCTpaUHH fieTa-qaCTHU ~eTeKTOpOM, Ha ofi

paTHOe pacceHHHC fieTa-l.faCTHU B OO~JlO)KKC HCTOI.fHHKa H 

Ha pa3pClliCHHC 6eTa- CDCKTpOMCTpa, COOTBCTCTBCHHO; t i -

HHTepaan apeMeHH, npollle~lllero c MOMenTa onpe~eneHHH 

nepaoii TO'IKH HJMepeuuoro pacnpe~eneHHH, T~ - nepuo~ 

nonypacna~a uccne~yeMoro HJOTona. 

TaK KaK 3TH nonpaBOI.fHhie KoJc~JclJuuueHThi 3aBHCHT OT 

THna H KOHCTPYKUHH HCDOJ1h3YCMOrO fieTa-cneKTpOMeTpa 

H ycnOBHH npoae~eHHR 3KCnepHMCHTa, HaMH fihiJl npoBe.U,eH 

px.u. uccne.u.osauuii ua 6eTa-cneKTpoMeTpe CT-216. c uenhiO 

BbiHCHCHHH BKna~a OT ciJaKTOpOB, OpHBO.U.RlUHX K HCKa)KCHHIO 

fieTa-cneKTpOB. B 3TOH CTaTbC .u,alOTC.JI KpaTKHe CBC.U,CHH.JI 

0 HCKOTOpbiX nonyl.feHHhiX pe3yJlbTaTaX. 22 
Ilpose.u.euuwe uccne.u.osaHHH cneKTpa noJHTpouoa Na 

I E0 = 545 I<:JB/ noKaJanu, 'ITO npu ucnonhJyeMoii HaMH 

llO.U,J10)KKC HCTOI.fHHKa .U,OJlH ofipa THO pacCCHHHhiX 6eTa -qac

THU ' 20/o npH 3HeprHH 150 K:JB. Ilo3TOMY B o6naCTH 3Hep

rHH 60J1hlliC 150 K:JB npH o6pa60TKC MO)KHO Cl.fHTaTb CB · l . 
Ilo ciJopMe JlHHHH KOHBepCHOHHhlX 3J1CKTpOHOB ycTaHOBJlCHa 

ciJyHKUHH OTKJlHKa Halllero npu6opa, 'ITO 003BOJ1HCT BHCCTH 
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I 

6oncc TO'iHble nonpa8KH C
0 

(E) 8MCCTO Ofibi'iHblX nonpa80K 

C ,jE), YliHTbl8aiOIQHX TonLKO pa3peweuuei 17. 6eTa-cneKTpo

MCTpa. floKa3aHO, liTO DpH HCDOllb3YCMOM HaMH yp08HC 

,IlHCKpHMHHaUHH HMDYllbC08, C,. =1 8 ofinaCTH 3HeprHH 

BbiWC 130 K38 KaK JlllH 3llCKTpOH08, Tal< H ,!l,llH D03HTpOH08. 

fipH C03,IlaHHH nporpaMMbl ,!l,ll.H ofipafiOTKH Cllo:>KHbiX 

6eTa-cneKTp08 HY~HO HCXO,!I,HTb H3 Ofi~QHX DOllO~eHHH H 

y'iHTbi8aTb ycnoBH.H JKcnepuMeHTa u oco6eHHOCTH 6eTa

cncKTpoMeTpa lciJopMyna lSI I. 
Mo~uo no.u<JepKHYTb, <JTo o6pa6oTKa 6eTa-cneKTpo8 

npH HCDOllb30BaHHH rpaciJuKa $.-K. lciJopMyna 1211 HC<Jy8-
~ 

CTBHTCllbHa K HCKa~eHHHM pacnpc.ueneHHH N(E) nopH,IlKa 

2-3~. 310 npHBO,IlHT K JlOCTaTOlJHOH TO<JHOCTH DpH ODpe

,IlCllCHHH KaK 3Ha<JCHHH HHlCHCHBHOCTCH, Tal< H 3Ha<JCHHH 

I·paHHlfHbiX '.lHCPI"HH KOMDOHCHTOB 6cTa- CDCI<Tpa. 

2. 0 C/JOPMlPAKTOPE S( E) 

AuanH3 cno~HblX ficTa-cneKTpOB 3aTpy,IlHCH emc TCM, 

'fTO npH o6pa60TKC HC06XO,IlHMO BBO,IlHTb ciJopMciJaKTOp ,IlnH 

Ka~,IlOI'O COCTaBllRJ-Omcro KOMDOHCHTa. B cnylfaC, KOI",Ila 

H3BCCTHbl KBaHTOBbiC xapaKTCpHCTHKH Ha<JanbHOI'O H KO

HClfHbiX COCTORHHH R,IlCp H COOTBCTCTBytomHC BOllHOBbiC 

cPYHKUHH, JaBHCHMOCTb S(E) OT :JHepruu MO~Ho nony<JHTb 

TCOpCTHlJCCKH 7 .II . npH :JTOM paClfCT MaTpH<JHbiX JllCMCH

TOB »Bn»eTc» Tpy.uoeMKHM. fipu pac'fcTe npuxo.uuTc» uc

XOJlHTb H3 pR,Ila npc,IlDOllO~CHHH 0 CTpyKTypc R,Ilpa III.I<J • 

O,IlHaKO, HCXO.IlH H3 o6mux TeopCTHlfCCKHX npe,IlCTaBnCHHH, 

MO~HO nony<JHTb HCKOTOpyto HH$OpMaUHto 0 xapaKTepc 3a

BHCHMOCTH S(E) OT JHeprHH 6e3 KOHKpCTHbiX pa.C<JCTOB 

COOTBCTCTBytomHX MaTpHlfHbiX JllCMCHTOB. ,[l,nfl nony<JCHHfl 

6onee .uocToaepHbiX pe3ynbTaTOB npu o6pa6oTKe JKcnepu

MeHTanbHbiX ,IlaHHbiX 8 ciJopMyne l3al nylfwe B80,IlHTb TeO

peTH'fCCKHH ciJopM$ai<Top S(E) u JaTeM annpoKCHMupo8aTb 

JI<cnepuMeHTanLHOe pacnpe.ueneHue c uenLIO o6Hapy~e

HHfl OTKllOHeHHfl 3I<COepHMeHTanbHOrO ciJopMitlaKTOpa OT Teo

peTH'feCKOrO. Opu JTOM 'fHcno napaMeTpo8 8 ciJopMynax 

141 MO~HO yMeHbWHTb ,IlO O,IlHOrO /HanpHMep, 1 taE HnH 

1 + b/ E I, 'fTO y8enH'fH8aeT Ha,!l,e~HOCTb annpoKCHMa-

6 

., 

uuu /2-4,12/. 0cTaH08HMc.H KpaTKO Ha TeopeTH<JecKHX 

coo6pa~eHH.HX o ciJopM$aKTope S(E) .unH 6eTa-nepexo.uo8 

Tuna j,~J = 0,1; !lrr = +1;/, I :\J = 0,1; t\rr = -1/, 

/!lJ = 2; .'\rr= +1/ H li\J = 2; ~rr= -11. 

2.1. Opu y'ieTe .IlOMHHHPYIOIQHX MaTpH~iHbiX JneMeHT08 

8 8apuaHTe Teopuu 6eTa- pacna.ua .un.H pa3peweHHbiX /A J = 
0,1; i\·rr = +11 nepeXO,!I,08 /7-9, $opM$aKTOp HMeeT 8H,!I, 

S(E)=C
2 ! f 1 1

2 
+ C 21 t·a': 2 

V , t\ I . I • 16/ 

KOTOpblH He 3a8HCHT OT JHeprHH HCDYCKaeMblX 6eTa-lfac

THU. B JTO._M 8bipa~euuu I 1 - ciJepMHe8cKHH MaTpH<JHbiH 

JneMeHT; J a - raM08-Tennep08CKHH MaTpH~iHbiH JneMeHT, 

C AH C V - KOJcPcPHUHeHTbl, onpe.uen.HIOIQHe ,IlOlliO aKcHallbH0-

8eKTOpHoro H BeKTOpHOrO 83aHMO,IlCHCTBHH DpH 6eTa-pac

na.ue, COOT8eTCT8CHHO, C8.H3aHHble Me~,!l,y C060H ~OOTHO-
, 20' 

WCHHCM CNC v = -I ,262±0,008 ' ' 

TIQaTenbHblH aHanH3 ciJopM$aKTopaS(E) .unH pa3peweHHbiX 

nepexo.uos '
21

•22 noKa3an, lfTO OTKnoHeHue cneKTpa 6eTa

'faCTHU OT CTaTHCTH'fCCKOrO pacnpe.ueneHHH He npeBblWaeT 

/2-3lr1/o npu JHeprHHX 6eTa-qacTHU cneKTpa 86nH3H E;o • 

HecMoTp.H Ha To, <JTO JTHM OTKnoHeuueM MO~Ho npeHe6pe'fb 

npu ucnonL3o8aHHH ciJopMynLI 121, onpe,!l,eneHue napaMeTpa 

"a" npu annpoKCHMauuu ciJopM$aKTopa S(E)~l1-aE . .uaeT 8a~
HYIO HH$opMaUHIO o .uone cna6oro MarHHTHoro 83aHMO,!I,eH

CT8HH npu 6eTa-pacna.ue 22 

2.2. ,[l,nH 6eTa- nepexo.uo8 nep8oro 3aDP«;!meHHfl I t\j = 
O,I;Arr= -11 8 "~- npu6nu~eHHH " 231 ciJopM$ai<TO.l 

S(E) .uon~eu 6biTb nocTOJIHHbiM. O.uHai<o 8 pfl,!l,e pa6oT 12 ·1 

Ha6niO,IleHbl OTKllOHeHHfl OT " ~ -npu6nu~eHH.H" ,IlO 10rl/o 

JlllH fieTa-nepeXO.Il08 THDa .-.... Q+ H 1- •2"'.TeopeTH'feCKOe 

ODHCaHHe 3a8HCHMOCTH ciJopMciJaKTOpa S (E) OT JHeprHH 

6eT!l-'faCTHU ,IlnJI TaKHX nepeXO,!I,08 3aTpy,!I,HeHO TeM, 'fTO 

npu pac'feTe Heo6xo.uuMo Y'fHTbi8aTb 6onLwoe 'fHcno .uo

MHHHPYIOIQHx MaTpH'fHbiX JneMeHT08' .7 - 9·: 4 - .un.H nepe

xo.uo8 c ~-J = 1, u 6 - ,!l,nJI nepexo.uo8 c · .1 J = 0. ,[l,n.H HeKoTo

pblx 6eTa-nepexo.uo8 nep8oro Janpe~QeHH.H, ~anpuMep, ,!l,n.H 

nepexo,!l,o8 2- .... 2+ ' 198 Au u 7/r ... 5/2+ 141 Ce 2 sn'e Ha6niO,!I,a

eTcH 3aMeTHOrO OTI<nOHeHH.H OT CTaTHCTH'feCKOro pacnpe-
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AeneuHH. TaKHM o6pa3oM, T04HOCTb nonyqeuuwx pe3ynL
TaTOB I Eo H sf3 I npH HCDOJ1b30BaHHH 4JopMyDbl 121 
ADH aHaDH3a cneKTpOB 6eTa- YaCTHU, COOTBeTCTByiOmHX 
nepexoAaM nepaoro Janpe~eHHH, 6yAeT JaauceTb oT cTe
neuu OTKDOHeHHH 4JopM4JaKTOpa S(E) OT 4JopM4JaKTOpa ADH 

pa3perneHHbiX nepeXOAOB. 

2.3. ,[J,nH 6eTa-nepeXOAOB BToporo JanpemeuuH I AJ = 
2, IJ.rr = +11 4JopM4JaKTOp S(E) COAep)I{HT TODbKO TpH 

MaTpH4HbiX 3DeMeHTa / 26 / H MO)I{eT 6biTb npeACTaBneH 

cneAyiOmHM o6pa3oM: 
_./ 

2 2 2 S(E) =q +A p . /71 

llpH o6pa60TKe 6eTa- cneKTpOB, COOTBeTCTBYIOmHX nepe
xoAaM BToporo JanpemeHHH, 4JopMyny /2/ npuMeHHTb Henb-
3H. H3MepeHHhlH 6eTa-cneKTP unu ero yqacToK s cnyqae 
CJ10)1{HbiX 6eTa-cneKTpOB annpOKCHMHpyeTCH no 4JopMyne 
l3a/ co cao6oAHbiMH napaMeTpaMH A2 

H E 0 . Ha ocHose 
runoTe3hl coxpaHeHHH seKTopuoro ToKa 27 MO)I{HO nony-
4HTb COOTBeTCTBYIO~He COOTHOilieHHJI M~TpH4HbiX 3DeMeH
TOB ADJI 6eTa-nepeXOAOB BTOporo 3anpe~eHHH 2H .. llapa
MeTp A 2 3aBHCHT OT OTHOilieHHH MaTpH4HbiX 3DeMeHTOB, 
no3TOMY 3KCnepHMeHTaJ1bHOe onpeAeDeHHe A 

2 
MO)I{eT Aa Tb 

cymecTseHHYIO uu4JopMaUHIO o 6eTa- npou;ecce. HuT epee
HbiM 6eTa-nepeXOAOM TaKOrO THDa HBDHeTCH pacnaA I:HCs. 
TeopeTHYeCKHH aHaDH3 6eTa-nepexoAa 7/2 1 

• 3/21- AJ1H 
137 Cs npuaeAeH a pa6oTe·'29 .. 3KcnepuMeHTanbHbie 3Ha4eHHH 
napaMeTpa A2 . nonyYeHHbie a pa3HbiX pa6oTax H npuse
AeHHbie s pa6oTe /30: ne)l{aT a uuTepsane 140·>150/ .10 ·1 

2.4. ,[J,nH ynuKanhHhlX 6eTa-nepexoAOB nepsoro Janpe
meHHH (A J = 2 ; A rr ,., - 1 ) 4JopM4JaKTop onpeAenHeTCH 
OAH03Ha4HO, TaK KaK B HeM COAep)I{HTCH, B OCHOBHOM, 
TODbKO OAHH MaTpH4HbiH 3DeMeHT. oeTa- cneKTphl yHHKanb
HhlX nepeXOAOB OTDHYaiOTCH no 4JopMe OT 6eTa-cneKTpOB 
pa3perneHHbiX nepexoAOB KaK a HaYane, TaK H B Kouue 
cneKTpa, D03TOMY HX o6pa60TKY He06XOAHMO npOBOAHTb 
c yYeToM 4JopM4JaKTopa S(E) no 4JopMyne l3al. TeopeTu-

8 

.. 

'I 

•' 

qecKoe Bbipa)l{euue S(E) ADH yuuKanLHbiX nepexoAOB nep
'31 

aoro JanpemeuHH JanucbiBaeTcH cneAyiOmHM o6pa3oM' · 1
: 

S(E) ~.q 2 + 9L.fL 0 . 181 

<l>yHKUHH L 1 H Lo paccYHTaHbi H caeAeHbi a Ta6nuu;ax 
' 2 ,, 

pa6oTLI l. TaK KaK L 1=P /(3!!)- H L 0 1, To awpa)l{e-

uue 181 3anHCbiBaeTCH 06bi'IHO B BRAe: 

S(E)~q2+p2. 191 

HccneAoBaHHH 6eTa-cneKTpos ADH yuuKanLHhlX nepexoAOB 
nepsoro JanpemeHHH npu pacnaAe HAep '

12 
K , 142 Pr , »6 Rb 

u 91y 32 noKaJanu, YTO He Ha6niOAaeTcH 3aMeTHoro oT
KnoueHHH 3KCnepHMeHTaDbHbiX 4JopM4>aKTOpOB OT TeopeTH-

4eCKOrO /8/. 

3. AHAJIH3 CJIO)J(HhJX EETA- CIIEKTPOB 

3.1. KpamKoe eeeoeHue 

llpH H3M~peHHH 6eTa-cneKTpOB Ha MarHHTHbiX 6eTa
cneKTpOMeTpax nonyYaiOTCH pacnpeAeDeHHJI 4HCen OTCYeTOB 
N,.(l) H cooTBeTCTBeHHO Nr~D B 3aBHCHMOCTH OT 3Ha-

YeHHH ToKa I. CneKTpoMeTpbi rpaAYHPYIOTCH no nono)l{eHu
HM nHKOB KOHBepCHOHHbiX 3DeKTpOHOB HCCDeAyeMbiX paAHO
aKTHBHhlX HYKDHAOB. B Ka)I{AOM onwTe onpeAenHeTcH no
CTOHHHaH K H ee norpernuocTbi\K B 3aBHCHMOCTH Hp oT j : 

Hp .. K·!· 1101 

HcxoAH H3 Toro, YTO 3HaYeHHH HMnynbcoa 6eTa-yacTHU, 
ABH)I{ymuxcH s 4JoKycupyiOmeM MarHHTHOM none cneKTpo-
MeTpa, CBH3aHbi c Hp cooTHorneHHeM 

p~K1 -Hf, 

rAe no AaHHbiM pa60Tbl 1 I 1K 1 ""0,58667. 10 -:l, 
4JopMynaM I 101 H 1111 onpeAenHTb senHYHHbi 
6eTa- YaCTHU p cKI'· K ·1 npH COOTBeTCTBYIOmHx 

I 111 

MO)I{HO no 
HMDYDbCOB 
3Ha4eHHJIX 

9 

~-------------------



ToKa I cneKTpoMeTpa. 3To noJaonBeT nepeHTH OT pac
npe.D.eneHHB N (I) .. N .. (I) - Ncp(I) K pacnpe,IJ,eneHHIO N (p) • 
,l.J,nB npHBe.D.eHHB 3KcnepHMeHTanbHoro pacnpe.D.eneHHB N{p) K 
N(E) ll~JopMymi. I 11 I ueo6xo.D.HMO 3Ha'leHHB N(p) yMHO:>KHTb 
Ha COOTBCTCTBYIOJ.UHe 3Ha'ICHHB l~JyHKUHH 0 /I/ 

E 
'v'(-~)2 (Hp)2 +1 

d m c 
o"" .L . .QJL , - ~ --(-' ------ - I 121 

p dE p2 ( ~-)2 (Hp)2 
. m0 c 

nonHaB 3HeprHB E H npOH3Be,IJ,eHHe nonuou 3HeprHH 6eTa-
'laCTHUbl ua ee HMnynbc Ep Bbipa:>KaiOTCB 'lepe3 3HatJeHHB 

Hp a BH.D.e:-' 

H 

- z. c 2 2 E -- m c v' ( --- ) (H p ) + 
o m c 

fl 

___ 2 _____ 2 __ 

E p .,. H p v ( _£_) ( H p) ~ 1 
m c 

() 

e 
lnC 

0 

3.2. OnucaHue npozpaMMbl "BETARZ ". 

1131 

l13al 

,l.J,nB o6pa60TKH CllO:>KHbiX 6eTa- CllCKTpOB 6bJna C03.D.aHa 
nporpaMMa "BETARZ" ua B3biKe '''FORTRAN". 3a ocuoay 
3TOH nporpaMMbl npHHBT anropHTM, HCllOllb30BaHHbiH B 
nporpaMMC "BETA,, 3;l: flpHHUHnHallbHaB CXCMa nocne.D.OBa
TCllbHOCTH onepaUHH .LJ.llB o6pa60TKH 6eTa-cneKTpOB npH
BC.D.CHa ua puc. 1. 

HcxO.D.HbiMH .D.aHHbJMH K 3TOH nporpaMMe BBnBIOTCB: 
Ji - 3Ha'leHHB TOKa B BHTKaX KaTyWKH 6eTa-cneKT

pOMeTpa CT- 2; 
Nci H Ncpi - 'IHcno 3aperucTpupoaaHHbiX HMnynbcoa 

3~CKT+4Jou H 'IHCllO HMllYllbCOB l~Joua llpH COOTBeTCTByiO
J.UHX 3Ha'leHHBX TaKa I i ; 

T~ - nepHo,IJ, nonypacna,IJ,a uccne,IJ,yeMoro pa,IJ,uoaKTHB
uoro H30Tona; 

t i - HHTepaan apeMeuu, npowe,IJ,wero c MOMeHTa on
pe,IJ,eneuuJI nepaou TO'IKH H3Mepeuuoro pacnpe,IJ,eneuuJI; 

F(E,Z)- 3Ha'leHHJI WYHKUHH cl>epMH ,IJ,nJI ,IJ,auuoro Z, B3JI-
, I I 

Tble H3 Ta6nuu KHHrH .li.C.)l.:>Kenenoaa H ,D.p. 1 
'; 

10 

I. 
I 

l 
l 
I 
I. 

I 

I 
~ 
I 
I 
! 
I 

l 
I 

~TeHHe B BHBO~ Ha ne~STb BXO~ ABHHHX 

( :f.. , .tft, , .N~;. , TI/2• K, A K) 

HcnpaBJiellllle ~ceJI ( .N~, -.IV11.: ) Ha acW!eKTBBHOCTb, 
8KCU03~ B 4w~ OTRJIBKa cneKTpoMeTpa 

Onpe.IieJieHKe sHa~ewdl ( l-Ip ),, E L 1 ( E ·p )& B ~. 
UpB COOTB8TCTB~ TORSX Jr. 

l!iABCJieHBe sHa~eHBi (w-.na 18) 

PaspemeHHHe nepexoJtH 3anpeiJieHHlie nepexoJtH 

~eHBe ~CTB CUeKTpa, COOT
BeTCTB~eA ·sanpeiJieHHouy ne
pexo~ 

.poBeJleHBe UpsiiOI r 
G!.-K. C 7'18TOM S (~) Jl BHJIOJl 
Ha ne~Tl> Eo.. • napaMeTpoB 
Wol*Y cneKT~ S(E} 

1 < v ... .,. "'> BwloJl Ha ne~n E 41~ , Eo£ 
• el E .t '!!'..,, s, f 5.1. ••~ , Sl. mi.n. · 

( ;{.- J.,2 ••• .} 

Puc. 1 

11 
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K, A K - rpa.L{yupoaol.fHhiH Ko34>4>uuueuT H ero norpew
HOCTh, onpe.L{eJUJeMhie uenocpe.L{cTaeuuo no 3Hal.feHH.IIM Juep
ruH: KOHBepCHOHHWX 3neKTpOHOB nepeXO.L{OB HCCne,J:{yeMOrO 
H30TOna. 

B nporpaMMY aae,J:{eHhi no.L{nporpaMMhl, c noMOI.I..{hiO 
KOTOpbiX MO)KHO npOBO.L{HTb ucnpaaneuue l.fHCen Ni rNci -Nc:pi 
Ha 34!4!eKTHBHOCTb perHCTpaUHH 6eTa·l.faCTHU ,J:{eTeKTOpOM, 
ua pa3Hbie HHTepaanw apeMeuu t i H3Mepeuu.R npu pa3-
nH'IHhiX 3Hal.feHH.IIX I i , a TaK)Ke ucnpaaneuue 6eTa- cneKT
pa, o6ycnoaneuuoe xapaKTepoM li>YHKUHH OTKnHKa npu6opa. 
nonpaBKH Ha 34!4!eKTHBHOCTb perHCTpaUHH 6eTa-qaCTHU 
,J:{eTeKTOpOM ,..8 HaWeM cnyqae Heo6XO.L{HMO Yl.fHThiBaTb TOnh
KO npH 3HeprH.IIX MeHbWe 130 K.:JB. )],n.ll HaXO)K,J:{eHH.II nonpa
BOK npu onpe.[{eneuuwx 3Hal.feHH.IIX 3HepruH: ucnonh3yeTc.ll 
no,J:{nporpaMMa nHHeHHOH HHTepnon.IIUHH. 

06pa6oTKa 6eTa- cneKTpoa c noMOI.I..{hiO nporpaMMhi 
"BETARZ" npoucxo,IJ,HT a cne.[{yiOI.I..{eif nocne.[{oaa TenbHO-
CTH: 

1. Onpe.[{eneuue Ni ~N.,i -·Nq.1i. 
2. Mcnpaaneuue 3KcnepuMeHTanhHhiX queen Ni ua ne

puo.L{ nonypacna,IJ,a u, ecnu ueo6xo,IJ,HMO, aae~euue nonpa
BOK Ha 34!4!eKTHBHOCTb H Ha li>YHKUHIO OTKnHKa npu6opa, 
BKniOl.feHHe COOTBeTCTBYIOI.I..{HX no,IJ,nporpaMM. 

3. Pacl.feT 3Hal.feuuH: (Hp )i ,IJ,n.ll cooTaeTCTBYIOI.I..{Hx Jua-
qeuuH: I. H nepeao,IJ, (Hp). a E. , a TaK)Ke Bhi'IHcneuue 

I I I 

aenHl.fHH (Ep)i H oi npu Ka)K,IJ,OM 3Hal.feHHH E i /l!>opMynhi 
/10/-//13/-/13a//. · 

4. no 3a,IJ,aHHhiM 3Hal.feHH.IIM li>YHKUHH cl>epMH F(E.Z) H3 
Ta6nuu :1.' npu nuueH:uoH: HHTepnonHUHH onpe,IJ,en.IIIOTC.II ee 
3HalfeHH.II ,IJ,n.ll acex 3HepruH: E i . 

5. Bbi'IHcneuue 3Hal.feuuH: op,IJ,HHaT rpal!>uKa cl>.- K. 

Y.""'V_(Nci-Ncpi)oi /14/ 
01 (Ep) i F(E i ,Z) 

npu acex 3Hal.feHH.IIX E i . 3ualfeHH.IIM y oi ua rpai!>HKe cl>.- K. 
npucaauaaeTC.II CTaTHCTH'IeCKa.ll OWH6Ka 

1 . oi .. Nci;N,hi 
a . ., ·- v ---.~--- ------ "' v -------.!1::!. -·-

CI 2 (E ) F(E z·) N - N l P . . . , .... ei · CJi 
I I · 

/15/ 

12 

K cTaTHCTHl.feCKOH owu6Ke a 3HalfeHHH Y.,i ,IJ,o6aan.ReTC.II 
norpewuocTh H3- 3a ueonpe,IJ,eneuuocTM 3HepruH: E i ' 311 

3Ta Heonpe,IJ,eneHHOCTb BWTeKaeT H3 nonyl.feHHOH OWH6KH 
npH onpe,IJ,eneHHH 3Hal.feHH.II K /l!>opMyna I 10/ I. llpH pac
'feTe norpewuocTH a ( o :' Ep F) I / 2 MO)KHO npeue6pe'lh 
OWH6KOH B 3Hal.feHHH li>YHKUHH cl>epMH H3- 3a Manoro ee 
H3MeHeHH.II a HHTepaane ueonpe,IJ,eneuuocTH 3Hepruu. nocne 
HeKOTOpbiX npeo6pa30BaHHH nonyqaeTC.II 

o. 
I 

1 -3 2 
r- --- - .. -·- ( K • K • I) · . 

\1 IF(~:~) I 
I 

/16/ v' 
(Ep )i F(Ei , Z) 

Tor,IJ,a norpewuocTb 
Ta K 6y,IJ,eT 

HJ·Ja ueonpe,IJ,eneuuocTH Ko34>4>uuueu-

iK 1.J. -5.2 
all i ~ - -'-·-~ • ( K I • K. It> • i\ K. 

2,/ F (E i ,Z) 
061.1..{yl0 norpeWHOCTb B 3HalfeHHH Y ol 

a . 
01 

"' ,: a 2. -+ a 2 
v Cl Hi 

/17/ 

MO)KHO JanucaTh 

/18/ 

6. npoae,IJ,eHHC np.IIMOH no MeTO,IJ,y HaHMeHhWHX KBa,IJ,pa • 
TOB /MHK/ · 3 ·i,:JS, npOH3BO,IJ,HTC.II B cne,IJ,yiOI.I..{eH nocne,IJ,oaa
TenhHOCTH: 

a/ no Bbi6paHHOMY l.fHCny h. 4 . TOl.feK, Hal.fHHa.ll C 3K
cnepHMeHTanhHOH TO'IKH, COOTBeTCTBYIOI.I..{eH HaH60nhWeMy 
3Hal.feHHIO 3HepruH:, npoao,IJ,HTC.II npe,IJ,aapuTenbHaH np.11Ma.11 
u oueuuaaiOTC.II ee napaMeTphi: 

yoi ~-(Ai ±AA;)+(B'1 ±f\Bi)E i npu -. 1, ... , e. /19/ 

no nonylfeHHhiM napaMeTpaM annpoKCHMHpyeTc.ll rpai!>HK 
cl>.- K.- KOMnoueuTa uau6onhweH: 3Hepruu /nepaoro KOM
noueuTa 6eTa-cneKTpa/. 

npu npoae,IJ,eHHH np.IIMOH KOpH,ll,Op OWH60K onpe,IJ,en.lleTC.II 
no 4>opMynaM/34 i; 

' 2 1 (A ' E 2 2 B ' E D ' ) Q 2' 
ak · = -F' I k i - I k i + I k k ' 

I lk 

13 
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r.LJ.e 

' 
r f f 

A ~k"" .~ Pk. 
J=l I 

, B'lk ~ .~ Pk. E., D)k~.'l Pk. 
J= I l J 1= I l 

E2 
j , 

F' ~A' D' _ B' 2 p __ 1 __ 
~~..- lk lk lk' k,.- 2, . a 

uj 
/20/ 

,2 p 
,2 xkmirL_ 

Q~. = p-~7. 2 
x' 

k min 
2 Pk . 
. I J J= ( y k.i -A k - R k E .i )~ 

__1 

liyKBOH "k " 0603Ha4CH HOMCp KOMnOHCHTao 

6/ 11cnbJTbiBaiOTCH ocTaJibHble T04KH rpa«jluKa <l>o- Ko 

Y . npH i>e Ha npHHa.LJ.JIC)I(HOCTb HX nepBOMy KOMnOHCHTy 
Ill 

no ycnoBHIO 

Y . -(A '
1 

1 B '
1
E. )<o ' .. 

01 I Jr /21/ 

nocne npoBe.LJ.eHHH JTHX onepauuu onpe.LJ.enHeTcH 4Hcno 

T04CK n, npHHa.LJ.JIC)I(aJ.J..IHX .LJ.aHHOMY KOMnOHCHTY o 

B/ no MHK npOBO.LJ.HTCJI OKOH4aTCJibHO npHMaJI 4epe3 

n T04CK u onpe.LJ.CJIJIIOTCH ee napaMeTpbl A 
1 

· H B
1 

c no

rpernuocTHMHo no «jlopMyJiaM /20/ nepeonpC.LJ.CJIJICTCJI J<o

pH)J.Op OillH60K Ha npHMOH, C Y4CTOM ODTHMaJibHhiX ee 

napaMeTpoB A1 u B 1 . 

r/ no OnTHMaJibHblM 3Ha4CHHJIM napaMeTpOB npJIMOH 

A1 H B1 .LJ.JIJI nepBoro KOMnoHCHTa onpe.LJ.eJIJICTCH rpaHH4HaH 

JHeprHJI E
01 

no «jlopMyne 

E
01

=-A
1
/B

1
o 

To4KH nepece4eHHJI JIHHHH Yti ± a 1i 

onpe.LJ.CJIJIIOT Mai<CHMaJibHOe E 0 rna~ 

/22/ 

c o~bl() 3Hepruu 

H MHHHMaJibHOe 

Eo min 3Ha4eHHJI rpaHH4HOH :meprHHo no 3THM 3Ha4eHHJIM 

onpe.LJ.eJIJieTCJI norpernuocTb B E
01

. 

~JIJI onpe.LJ.CJICHHJI HHTCHCHBHOCTH KOMDOHCHTa BBC.LJ.CHa 

nO.LJ.DporpaMMa, KOTOpaJI n03BOJIJICT Bbi4HCJIHTb UJIOJ.J..Ia.LJ.b 

S k pacnpe.LJ.eJieHHJI (No )ki = f (E i ) , nponopuuouaJibHYIO 

14 

HHTCHCHBHOCTH COOTBCTCTBYIOJ.J..ICrO 6eTa-nepeXO.LJ.ao )J.JIJI 

nepsoro I<OMnoHeHTa 

0 2 S 1 ~ 'l (Ep). F(E.,Z)(A 
1 

-tB
1
E. )o 

j J J .I /23/ 

Mai<CHMaJibHOe H MHHHMaJibHOe 3Ha4eHHJI S 1 mnx H 

S1 min onpe.LJ.eJIJIIOTCJI no I<OPH.LJ.Opy OillH60I<, noJiy4eH

HOMY npu npoBe.LJ.eHHH npJIMoii rpa«jlui<a <l>o- K 0 CyMMHposa

HHe OCYII.{CCTBJIJICTCJI C rnaroM, paBHbiM 3a.LJ.aHHOMy HHTepBa

JIY 3HeprHH, I<ai< npaBHJIO, 4epe3 1 K3Bo 

70 Ecnu npu ucnbiTaHHH npuHa.LJ.JIC)I(HOCTH JJ<cncpuMcH

TaJibHbiX T04CK nepBOMY KOMnOHCHTY noJiy4aCTCJI, 'ITO B Ha-

4ane 6cTa-cncKTpa cymecTByeT 4Hcno T04CK N 01 .
1 

< 6 , 
He npHHa.LJ.JIC)I(aJ.J..IHX 3TOMY KOMnOHCHTY, TO noCJIC npoBC.LJ.C

HHH onepauuu, ncpe4HcneHHblx Bbirnc B nyHKTax I -6, npo

rpaMMa OCTaHaBJIHBaCTCJI. B JTOM CJiy4aC BbJ.LJ.aiOl CJI Ha nc-

4aTb noJiy4CHHbiC pcJyJibTaTbl /EnJ ,EHimax , Efllmin 
Sl , S 1 m"x , S 1 min / H OTMCTJ<a 0 TOM, 'ITO cncKTP co-

CTOHT H3 O.LJ.HOrO KOMDOHCHTao 

8o Ecnu N0 ,.T ~ 6. TO nporpaMMa npo.LJ.OJI)I(ac·I pa6oTy 

CJIC.ll.YIOJ.J..IHM o6pa30M: 

a/ paCC4HTbiBaCT 4HCJia N1 i' COOTBCTCTBYIOJ.J..IHC ncp-

BOMY KOMnOHCHTY 

N c (Ep)iF(Ei,Z) (A tB E.)~ 
I i ~ I I I 

() 

/24/ 

6/ npoHJBO.LJ.HT Bbi4HTaHHe N ,o; -N rjJi -N 1; 

B/ cTpouT npHMYIO - rpa$HK <l>o- Ko no T04KaM, nony-

4CHHbJM DOCJIC Bbi4HTaHHJI nepBoro KOMnOHCHTa H npOHJBO

.LJ.HT oncpauuu, onucaHHbie B nyHJ<Tax 6-80 nporpaMMa 

OCTaHaBJIHBaCTCJI nOCJIC o6pa6oTJ<H k -ro KOMnOHCHTa npH 

BbiDOJIHeHHH ycnoBHH n 0 7 0 

B op.LJ.HHaTax r·pa«jlHKa <l>o- Ko nocne Bbi4HTaHHH k- I 
KOMDOHCHTa 6y.LJ.CM HMCTb: 

k-1 E
--
.-Nrt)'-2 Nmi)Oi 
-~·---~-·~------+ 

(Ep)i F(Ei,Z) -

--r k-1 2 
a2.+m~l ami 

01 -

/25/ 

90 B cny4ae 6eTa-cnei<Tpos JanpemeHHbiX nepexo.LJ.oB 

(S(E) f. const) Bbi6upaeTCJI 4aCTb cnei<Tpa, He CO.LJ.ep)l(amaJI 

15 
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,npyrHX KOMDOHeHTOB, H o6pa6aTbiBaeTC.II OT,nenbHO. B 3TOM 
cnyqae npoHJBO,nHTC.R annpoKCHMHposaaue ~opMw cneKTpa 
c DOMOmbiO no,nnporpaMMbl "FUMILI "/361 llpH 3TOM 
napaMeTpw, xapaKTepu3yromue cl>opMci>aKTop cneKTpa /cl>op
Myna /3a//, H rpauuqua.R 3HeprH.R 6eTa-qacTHU Eo .RBn.R
IOTC.II cso6o,nHbiMH napaMeTpaMH. Ha,ne)f(Hbie peJynLTaTbi 
MO)f(HO nonyqHTb B TOM cnyqae, ecnH yqacToK 6eTa-cneKTpa 
Janpemeuuoro nepexo,na co,nep)f(HT ,nocTaToquoe qucno 3K
cnepHMeHTanbHbiX ToqeK /ue Meuee 20/ H ecnu 3cl>cl>eKT 
npeBbilllaeT cl>ou ue MeHbllle qeM B 5-10 pal. 

__1 

4. 3AKJI/OlJEHHE 

113 BbillleHJno)f(euuoro /§3/ cne,nyeT, qTo .nm1 .nocTH)f(e
HH.II ,nocTaToquoii ToquocTH npu onpe,neneuuu E ok H S k npu 
paJ,neneHHH H3Mepeuuoro cno)f(Horo 6eTa-cneKTpa ua co
cTaan.Rromue KOMnoueHTbl, ueo6xo,nuMo BbmonHHTb cne,nyro
mue ycnoau.11: 

a/ HMeTb 6onbllloe OTHOllleuue 3cl>ci>eKTa K cl>ouy I> 5/ 
npH XOpOllleH CTaTHCTHKe /CTaTHCTHqecKa.ll OlllH6Ka 173% 
ua MaKCHMyMe pacnpe,neneuu.R/ /cl>opMyna /15/ /; 

6/ nonyqHTL ,nocTaToquoe qucno ToqeK /cl>opMyna /20/ I, 
npuua,nne)f(amux Ka)f(,nOMY KOMnoueuTy; 

B/ onpe,nenHTb DOCTO.IIHHYIO Kjci>opMyna /10// C MaK
CHManLHO B03MO)f(HOH TOqHOCTLIO. 

KaK BH,nHo H3 cl>opMynLI /25/, Kopu,nop OlllH6oK npu 
npoae,neHHH np.RMoii ua rpaci>uKe <1>.- K. ,nn.11 k - KOMnoueuTa 
onpe,nen.ReTC.II KOpH,nOpOM OlllHfiOK npe,nLI,nymero KOMDOHeHTa 
(k-1). )J,n.11 06Hapy)f(eHH.II k + 1 - KOMDOHeHTa Heo6xo,nHMO 
BbiDOnHeHHe ycnOBH.II 

r;:---- 8----
( ~Nk+l ·o)i (Nk ·o)i . 

V - ------>(2 7 3)a. 
- kl (Ep).F(E.,Z) (Ep). F(E. ,Z) 

I I I I 

/26/ 

3TO ycnOBHe MeHee )f(eCTKO B cnyqae, KOr ,na HHTeHCHBHOCTb 
k - KOMDOHeHTa MeHLllle HHTeHCHBHOCTH k +1 - KOMDOHeHTa 
B H3MepeHHOM 6eTa-cneKTpe. 

16 

>. 
0 

a> 

"' 

0 
:X: 

a> 
~ 

~ 
0 
0 ,.... 

-<><. 

ll 
w 

0 
0 

l.t •I ao 
St>~(OI+El.l.) =·"dJ3---

8£>~(l+90S)•~gdJ3 't ol 

8£>~(9+51:7) -~dJ3--

0 
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0 
0 
ID 

0 
0 
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0 
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N-
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I 

llpu npose.neuuu np»MOH no rpal}>uKy <1>.- K . .nn» Ka)f(
.noro KOMnOHCHTa Bhl'iHCnHCTCH x2 /~H;, no KOTOpOMY MO)f(HO 
OUCHHTh YPOBCHh )J.OCTOBCpHOCTH 3Haqeuuii Eok H sk 
k - KOMnoueuTa. K JuaqeuHHM norpeUIHOCTH ~ E ok , nony
qeuuoii no Kopu.nopy oUiu6oK npu npoae.neuuu npHMoii no 
rpui}>HKY <1>.- K., .no6aanHeTcH norpeUIHOCTh AEoHk• o6ycnoa
neuua» ueonpe.neneuuocThiO JuaqeuuH Enk H3- Ja ueToq
uocTu a onpe.neneuuu K no l}>opMyne /10/. 

OnucaHHhiH MeTo.n .nn» o6pa6oTKH cno)f(HhiX 6eTa- cneKT
poa 6hin npuMeueu a p».ne cnyqaea. B KaqecTae npuMepa 
ua puc. 2 npuae.neu rpal}>uK <1>.- K., nonyqeHHhiH npu o6pa-
6oTKe cneKTpa noJHTpouoa 159 Ho. cocTOHll(ero H3 Tpex 
KOMnOHCHToB. 

lionhUiaH caeTocuna uaUiero npu6opa /10 -:-200/o/ u B03-
MO)I(HOCTh npoae.neuu» H3Mepeuuii c ManhiM UiaroM c A E 
annoTh .no 1 K3B o6ecnequaaeT ycnoaue .nn» paJ.neneHHH 
H3MCpCHHhiX CnO)f(HhiX 6eTa- CneKTpOB, COCTOHll(HX H3 4-5 
KOMnouenToa npu paJuuue( E .. k- Eo(kt-lf .S 40 K3B. 

B JaKnwqeuue aaTophl cquTaiOT caouM npHHTHhiM .non
roM Bhlpa3HTh 6naro.napHOCTh npol}>eccopy K.JI. rpoMOBY. 
H.A.ronoaKoay Ja noneJHYIO .nucKyccuw npu no.nroTOBKe 
:noii cTaThH u B.H.lloKpoacKoMy - Ja uenuhle JaMeqauuH. 
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