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fpoMOB K.H. H np. P6 - 10561 

0 f3 -pacnane 
137 

Cs 

- npK n~'3'~WK 6ea>Keneanoro 6eTa-cneKTPOMeTpa CT-2 K3MepeH 
{1 -cneKTP 'Cs. YqacTOK f3 -cneKTpa ~90-1~0 K3B, npnnanne>KaWHA 
6era-nepexony aToporo aanpeweHHH 7/2 ~ 3/2 , annpoKCKMHpoaancH 
no nporpaMMe "FUMILI" c BKnJOqenKeM ljlaKTOpa cjlopMbl S(E)- q 2 ., A2 p. 
nonyqeno ,\ 2 = (0,013+0,005). rpaHKqHble 3HeprKK H HHTeHCKBHO(:TH 

- - 137 xoMnonenToa f3 -cneKTpa Cs nonyqeHbl paBIIbiMK: E{11 = ( 1177!_3) KsB, 
J 1~1 = (6,4!_0,5)%; Ef32 = (513!_2) K3B H J/32= (93,6!_0,5)%. nonyqeHbl 
3HaqeHMH aJIO.JIH. = (0,114!_0,003-J, a J( = (0,093!_0,003) K JJ(/ JJ. +M+ .. ':' 
= (43!_0,1 ). npHBeJleH TeopeTHqeCKHft o6aop 0 cjlaKTOpe cjlopMLI JlflH 
6eTa-cneKTpoa BTOporo aanpeweHKH AJ = 2, hrr = + ). 

Pa6oTa BLmonnena B Jla6opaTOpKH MepHLJX npo6neM OH.SU1, 

flpenpRRT 06-.e ... aeaaoro RRCTRTYTa ••ep ... :a RccaeaoaaRRI. Jl:r6•a 1977 

Gromov K.Ya. et al. P6 - 10561 

On the f3 Decay of 
137

C11 

'l'he {3- spectrum of 
137

Cs has been measured using the 
iron-free f3 spectrometer CT-2. The fi-spectrum part of 
690-1060 keV, ascribed to the f3 -transition of the se-
cond forbiddenness 7/2+ - 3/2; has been approximated 
according to the programme "FUMILI" including the shape 
factor S(El-q 2 +A 2p. The value has been obtained A2

-

~ (0.013 ± 0.005). The end point energies and the intensi
ties of the components of 137Csf3-.;pectrum have been found 
to be : Et~ 1=(II77 ±3) keV,J/:1 1 ~(6.4 ± 0.5)%, t:fl2 ~(5I3 ± 2)keV 
and Jfl=(93.6 ±0.5)%. There have been obtained the values 
a101 =(Cf.II4±0.003),aK=(0.093±0.003) and JJ(lJJ.•M• ••• ~ 
~ (4.3 ± 0. I). Theoretical review of the shape factor has 
been made for 1:1 spectra of the second forbiddepness 
\.J -2 . .'\11 ~+I. 
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1. BBEJ{BHHE 

137 
HccneAOBaHHIO 6eTa- pacrraAa Cs rrocBJIII{eHo MHoro 

pa6oT Ill. BonLwoii rrepHOA rronypacrraAa - 30,174 roAa 12 I 
H rrpocTaJI cxeMa pacrraAa 137 Cs I puc. 11 II03BOJIJIIOT He
IIOJIL30BaTL ero B KaqeCTBe 3TaJIOHa BO MHOrHX CIIeKTpo
CKOIIHqecKHX HCCJieAOBaHHJIX. 

{3- - CIIeKTp 137 Cs COCTOHT H3 ABYX KOMIIOHeHTOB. 
KoMrroHeHT /31 cooTBeTCTByeT 6eTa-rrepexOAY BToporo 
3aiipell{eHHJI II'!J = 2, l'lrr = +11, KOMIIOHeHT {3 2 - YHH· 
KaJILHOMY 6eTa-rrepexOAY rrepaoro 3arrpell{eHHJI I I'!J = 2, 
l'lrr = -11. IIepexoA c 3HeprHeii 661,65 K3B, pa3pJI)I(aiOII{HH 
B036y)I(AeHHOe COCTOJIHHe 1112- H HAYII{HH B OCHOBHOe 
COCTOJIHHe 312- 137Ba, JIBJIJieTCJI rrepeXOAOM THIIa M4. 

II pH o6pa6oTKe H3MepJieMoro 6eTa- crre.KTpa 137 Cs He-

06XOAHMO BBOAHTL cilaKTOPLI cllopMLI S(E) AJIJI Ka)I(AOrO CO
CTaBJIJIIOII{ero 6eTa- CIIeKTp KOMIIOHeHTa. IlpH 3TOM 3K
crrepHMeHTaJILHoe pacrrpeAeJieHHe 6eTa-qacTHU arrrrpoKcH
MHpyeTcJI IIO cllopMyJie, IIpHBeAeHHOH, HaiipHMep, B pa6o
Te ./31 

NO 
C · S<E)(E 0 -E >2 111 

EpF<E, Z) 

rAe C - HOpMHPOBOqHLIH K034JcllHUHeHT. 
rpaHHqHaJI 3HeprHJI Eo H rrapaMeTpLI, xapaKTepH-

3YJOII{He cilaKTop cllopMLI S(E), rrpH o6pa:6oTKe JIBJIJIIOTCJI 
CB060AHLIMH rrapaMeTpaMH. )J;o CHX IIOp B JIHTepaType 111 
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f37Q, 
S A J ~+ 

9~.6% 

6.4% 

112-

... 
(:g 

'l I I 3/+ 
~ , IZ 

Puc. 1 

HMeiOTCH paCXO)I(,IJ.eHHH 3KCnepHMeHTaJibHbiX ,IJ.aHHbiX 0 $aK

TOpe $opMbi S(E) .IJ.JIH KOMllOHeHTa 6eTa- cneKTpa 111 117 Cs , 
COOTBeTCTBYIOI.J..{ero 6eTa- nepeXO.ll.Y BTOporo Janpei.J..{eHHH 

I ,\J = 2, i\rr = + 1 I. 

2. 0 TEOPETHf.J.ECKOM C/JAKTOPE cPOPMbl 
EETA-CllEKTPA S<E) j/,Jl.R EETA-llEPEXOj/,OB 
THllA /i\J = 2, i\rr = +1/, H /AJ = 2, l~rr = -1/ 

2.1. ~aKTop $opMbi 6eTa-cneKTpa S<E) .IJ.JIH 6eTa-ne-

pexo.IJ.OB BTOpOrO JanpeiQeHHH MO)I(HO Bbipa3HTb qepe3 TpH 

MaTpH'IHbiX 3JieMeHTa/4,S/, llpHBe,IJ.eHHbiX B ma6A. 1. 

llpH 3TOM npeHe6peraeTCH l.JJieHaMH, CO,IJ.ep)l(all\HMH MaTpHq

HhlH 3JieMeHT TeHJOpa TpeTbero paHra C A <S ijk >, llOCKOJib

KY OHH no cyll\eCTBY He BJIHHIOT Ha JaBHCHMOCTb S(E) oT 

3HeprHH. 

4 

Ta6AUlla 1 
JI,IJ.epHbie Ma TpHl.JHbie 3JieMeHTbi .IJ.JIH 6eTa- nepexo,IJ.os BToporo 

Janpell\eHHH 

0603Ha'leHHSI Haepnwe Marpuquwe aneMeHThl 

TJX 
8 Yz -Vz 

Cv<Ri/=-<1;) (2Ji+l) <Jr11CVT220r+IIJi > 

7JU 
. 16rr Vz -Vz + 

c,\;ITii>=-(-5) <2Ji+D <Jr11CAT22Ir IIJi> 

7JY 
. 16 77 Yz -Vz + c <IA >=-(-3-) (2J +1) <J IIC }' T T IIJ > 

v ii . i r v s 211 i 

~aKTop $opMw 6eTa-cneKTpa .IJ.JIH TaKoro THna 6eTa

nepexo,IJ.OB MO)I(HO nonyl.JHTb B peJyJibTaTe npeo6pa3oBaHHH 

0611\HX $opMyJI, HanpHMep /n/, 

2 2 2 2 2 S<E) - q L 0 + 9A L 1 = q + A p , /2/ 

r,IJ.e 

A
2 

=[((A - 1)x + u/2)/ ((;\- 2)x + uH · /3/ 

Ha ocHose rHnoTe3bi coxpaHeHHH seKTopHoro TOKa 17 I no

nyl.JaeTCH OTHOIIIeHHe peJIHTHBHCTCKOrO MaTpHl.JHOrO 3Jie

MeHTa C y<iA .. > H HepenHTHBHCTCKoro C v < R .. > 
1) IJ 

y C v<iA ij> 
A=--= ~:c R -.,=A 0 +<E 0 -2,5)/(, /41 

(x s v~ ... 
l) 

r,IJ.e Eo - MaKCHMaJibHaH 3HeprHH 6eTa-1.JacTHU cneKTpa, 

H 

e = a.ZI2R /5/ 
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a - nocTOHHHan TOHKOH CTPYKTYPbi, Z H R - aTOMHbiH 

HOMep H pa,D,HYC H,D,pa, COOTBeTCTBeHHO. ·~JIH Ao cymecT

BYIOT ,D,Ba TeopeTH'ieCKHX Bbipa)l(eHHB: 

~ 
2,40 He 3aBHCHMO OT H,D,epHOrO noTeHU.HaJia /S/ 

A -- 161 
() 

., 1. I 2 2 /9/ 
,, - f 

2 
, r .n.e ( 

2 
~ < r "' R <r '· • 

Ilo MO,D,CJIH 060JI04eK C ytieTOM j- j - B3aHMO,D,eHCTBHB H,D,ep 

c ue4eTHbiM MaccoBhiM 4HCJIOM A nonytiaiOTCH .D.OBOJihHO 

npoCThie <iJopMyJihl ,D,JIH HepeJIHTHBHCTCKHX MaTpH'iHhiX 3Jie-

MeHTOB C \'< R . . H C , <iT .. ·,, H3 KOTOPhiX MO)I(HO nonytiHTh 
IJ '\ lj 

OTHOWCHHe: 

C ·.iT:· C 
~ ~ _2__ _ _u_- _2 I j <i + 1 l- P <P 

n n n n 
X (' . 'I' . (' \ \ ij v 

t 1 ) tl' (P 
p p 

+ 0-j (j -tlll/71 
p p . 

·) 

TaK KaK napaMeTp A- l¢opMyna 1211 3aBHCHT oT OTHo-

weHHH nocJie,D,HHX .D.BYX MaTpH4HhiX 31IeMeHTOB K nepBOMY, 

npHBe,D,eHHhiX B ma6A. J, TO MO)I(HO noJIO)I(HTh ,D,JIH ynpomeHHH 

x ~ 1. H Tor.n.a H3 ¢opMyJihi 121 nony4aeM 

A 2 
0 l (\ - I + ll,' 2) I ( \ - 2 ~ ll) I ~. 181 

B 3TOM cny4ae 

11 = (' \', R i i 191 

3Ha4eHHe ~ MO)I(HO onpe,D,eJIHTh llO 3KCnepHMeHTaJihHWM 

.n.aHHhiM o nepHo.n.e nonypacna.n.a T \2 , rpaHH4HOH 3HeprHH 

Eo H <iJaKTope <iJopMhi 6eTa-cneKTpa S<El no <iJopMyne 

') 

~-
6289 

1101 
T u fc. 12 . 

r.n.e 
Eo 

2 
f c = f S(ElpE(E 0 - E l F (E, Z ldE. 1111 

l 

6 

B cnyqae 6eTa-nepexo.n.a f3J HeiiTpoH cocTOBHHB 2d 3; 2 
137 

Cs nepeXO,D,HT B npOTOH COCTOBHHH lg 7 ; 2 
137Ba H TOr,D,a 

H3 <iJopMyJibi 17 I nonyqaeTCH 

CA 
u = 2--. 1121 

Cy 

B pa6oTe /11/ .n.aHbi pe3yJibTaTbi pactieTOB napaMeTpa f 2 
l<iJopMyna 161 I 

<1g7; 2 1r 4
f2d 3; 2 :· 

( 2 

R 2 <1g lr 2 12d :> 
7/2 3i2 

1131 

Pac4eThi BhlllOJIHeHhi npH HcnoJih30BaHHH BOJIHOBbiX <iJYHKU.HH 

KaK ,D,JIB noTeHU.HaJia rapMOHH'ieCKOrO OCU.HJIJIBTOpa 1r01, 
TaK H .D.JIB noTeHu.Hana CaKcoHa-By.n.ca IC-BI: 

f 2 (1'.0.) = 1,12 

( 
2 

<C.-B.l= 1,14 

\ (1'.0.) ~ 1,94 

A(C.-Bl= 1,92. 
1141 

2 
~JIB onpe.n.eneHHH napaMeTpa A l¢opMyna 1811 Heo6xo-

.D.HMO ,D,OnOJIHHTeJihHO 3Ha Tb OTHOIIIeHHe K03¢<1JHU.HeHTOB C A. H 

Cv, onpe.n.ennromee .n.on10 aKcHaJibHo-oeKTOpHoro H oeKTop

Horo B3aHMo.n.eiicTBHB npH 6eTa-pacna.n.e. 

B pa6oTe/l1/ npH pactieTax npHHHTO CA/Cv=-1,24,aa 

pa6oTe /
12

/ no 60JiblllOMY 4HCJIY cymecTBYIOI.IJ.HX 3KCnepu

MeHTaJibHbiX ,D,aHHbiX 3TO COOTHOIIIeHHe nonytieHO paBHbiM -

11 ,262±0,0081. 
11cnonb3YB BbiiiieyKa3aHHbie 3HatieHHH A l¢opMyJibi 141, 

161, 1141 I H C A!C v, nonyqaeM 3HatieHHB .D.JIB A 2 lma6A.21 
no ¢opMyne 181. 

3KcnepuMeHTaJibHoe onpe.n.eneHHe napaMeTpa A 2 
HMeeT 

60JibiiiOe 3HatieHHe ,D,JIB npoaepKH BbiiiieH3JIO)I(eHHbiX Teope

TH'ieCKHX npe,D,CTaBJieHHH. 

ITo 3KcnepHMeHTaJibHOMY 3HatieHHlO A 2 MeTO.D.OM MHHH

MH3aU.HH x 2 
MO)I(HO onpe,D,eJIHTb OnTHMaJibHbie 3HatieHHB 
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.\ 

2,1\6 
1,01 
1 ,02 
2,1(3 
1 ,0·1 
1,02 

Ta6/lufla 2 
PaclJeTHbie JHalJeHHH napaMeTpa 

C A·'C V ll 

-1,24 -2,1\8 
-1,24 -2,48 
-1,21 -2,48 
-1 ,202 -2,521\ 
-1 ,202 -2,521 
-1 ,202 -2,521\ 

h2 

h2 

0,0118 
0,0139 
0,0156 
0,0092 
0,0155 
0,0172 

napaMeTpoa \ H u/ll/ H no ¢opMyJiaM 1101 H 1111- noJiy

lJHTb 3KCnepHMeHT8JlbHYe 3HalJeHHH M8TpH'IHhlX 3JieMeHTOB 

lma6/l. 11. 

2.2. ~JIH yHHKaJibHhlX 6eTa-nepexoaoa nepaoro Janpe

meHHH I \J = 2, \n~' -11 <t>aKTOp ¢opMbl 6eTa-cneKTpa S(E) 
onpeaeJIHeTCH OAH03H8lJHO, TaK KaK B HeM coaep~HTCH B 

OCHOBHOM TOJlbKO OAHH MaTpH'IHbiH 3JieMeHT. TeopeTHlJeCKOe 

Bbipa~eHHe ¢aKTopa ¢opMbi 6eTa- cneKTpa S<El AJIH yHH

KaJibHhlX 6eTa-nepexoaoa nepaoro JanpemeHHH JanHcwaa-
/n I 

eTcH CJieAYIOILIHM o6pa30M · 1 

') 

S<El = q- + 91 IL • "1 1 0 1151 

~YHKIIHH L o H L1 pacclJHTaHbi H caeaeHbi B Ta6JIHII8X 

pa6oTbl 13/. TaK KaK L 1 ~ p 2 /<:~!!) 2 H L 0 ;:-1. TO Bbipa~eHHe 
I 151 JanHCbiBaeTCH o6bi'IHO B BHAe 

S<El = q 2 + P 2 1161 

HccJieaoaaHHH 6eTa- cneKTpoa AJIH r,xaa YHHKaJibHbiX 

6eTa-nepexoaoa nepaoro Janpel.lleHHH I 13 noKaJaJIH, 'ITO He 

Ha6JIIOA8eTCH 38MeTHOrO OTKJIOHeHHH 3KCnepHMeHT8JlbHOrO 

¢aKTopa ¢opMw OT TeopeTH'IecKoro l¢opMyJia I 151 I. 

8 

J 

' 

.I 

\ 

3. YCJIOBH.H 3KCIIEPHMEHTA 
H PE3YJihTATbl H3MEPEHHH 

3.1. Memoo U3MepeHuil u o6pa6omKa 6ema- cneKmpa 

137 
HcTOlJHHK Cs 6biJI npHrOTOBJieH npH noMOILIH JJieKTpo-

MarHHTHoro Macc-cenapaTopa 1141 - HOHbi 137Cs BHeapHJIHCb 

B 8JIIOMHHHeByiO $OJibry TOJlll.IHHOH 4,86 M2/CM 2 • l Jiy6HH8 

BHeapeHHH npH yCKOpHIOll.leM HanpH~eHHH 20 KB COCT8BHJI8 

He 6oJiee 15 MK2/CMZilS(PaJMepbl HOJiy'leHHOrO TaKHM o6-

~830M HCTO'IHHK8 COCT8BJIHJIH 3 X 2 MM 2 • beTa- cneKTp 
37 Cs HCCJieaoaaJicH npH noMomH 6eJ~eJieJHoro 6eTa-

cneKTpa C TOpOHA8JlbHbiM MarHHTHbiM llOJieMII(,/ npH MaK

CHM8JlbHOH TpaHCMHCCHH T ::- 20 o/r H paJpernawmeu cnoco6-

HOCTH R = 1,1 0/o. llpH HCCJieAOB8HHH $opMbl 6eTa- cneKTpOB 

Ba~HO o6pamaTb BHHM8HHe H8 $aKTOpbl, KOTOpbie MoryT 

npHBeCTH K HCKa~eHHIO HJMepeHHOrO cneKTpa ll7,1HI. l13 

npoaeaeHHbiX HaMH MeTOAH'IeCKHX HccJieaoaaHHH I 1 CJ/ cJie

ayeT, 'ITO HCKa~eHHH MoryT 6hlTb o6ycJIOBJieHhl B OCHOB

HOM $oHOBblMH yCJIOBHHMH H $yHKIIHeH OTKJIHK8 CHeKTpO · 

MeTpa. llo3TOMY npH o6pa60TKe f-3 I KOMHOHeHTa H8MH 

B3HT Y'I8CTOK 6era-cneKTpa B o6JiaCTH 3HeprHH 690-
1060 K3B, lJT06bt o6ecnelJHTb COOTHOllieHHe lJHCeJI ClJeTa 

HMHYJibCOB K $oHy / fi · ll1HTeHCHBHOCTb HCTOlJHHKa 6btJia 

- 20fL Ci I. ~oHoaoe pacnpeaeJieHHe noa cneKrpoM ylJHTbt

aaJiocb corJiacHo pa6ore I 19/. 

rionpaBKH Ha ¢opMy JIHHHH - C0 <E/ 201 JaBHCHT KaK OT 

peaJibHOH $yHKIIHH OTKJIHKa cneKTpOMeTpa, T8K H OT $aK

Topa ¢opMbi cneKTpa S<El. Ha puc. 2 noKaJaHbi pac

ClJHTaHHbte HaMH nonpaBKH C 0 (E) AJIH aayx KpaiiHHX 

JKcnepHMeHTaJibHhlX JHalJeHHH napaMerpa h2 • KaK BHAHO 

H3 puc. 2, AJIH Bbt6paHHOrO H8MH Y'I8CTK8 cneKTpa, npH

H8AJie~amero 6eTa-nepexoay f-3 1 , JaBHCHMOCTH nonpaaoK 

C ()(E) OT 3HeprHH OAHH8KOBbl. l1CllOJlb3yeMbiH MeTOA o6-

pa60TKH 6era-cneKTpoa onHcaH HaMH B pa6oTe 121 1. B cJiy

lJae o6pa6oTKH cneKTpa, cooTBeTcTBYIOll.lero 6eTa-nepexo

AY f3 1 , JKcnepHMeHTaJibHoe pacnpeaeJieHHe annpoKCHMH

poaaJIOCb c noMOll.lbiO noanporpaMMhl: "'FUMILI" I 221 no 

¢opMyJie I 11, npH :noM napaMeTp h 2 l¢opMyJia 121 I H 

JHalJeHHe rpaHHlJHOH JHeprHH E01 npHHHMaJIHCb cao6oa

HbiMH. fiOCJie BhllJHT8HHH KOMllOHeHTa {:3 1 H3 HJMepeHHOrO 
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9oo noo ~ ~ ~ ~~ 300 

Puc. 2 

3KCnepHMeHTanbHOrO ClleKTpa onpe.n.enHnHCb HHTeHCHBHOCTb 
J f3 2 u rpaHH'IHaH JHeprHH E 0 2 KOMnoHeHTa f3 2 , npu 3TOM 
o $opMyny I 11 ooo.n.uncH $aKTop $opMbi S(E), HMeiOLQHH ou.n. 
1151. llo nonyqeHHOH HHTeHCHBHOCTH J{3 2 6eTa-nepexo.n.a 

{3 2 H HHTeHCHBHOCTH KOHBepCHOHHbiX JneKTpOHOB J K + L +M+ ••• 
nepexo.n.a c JHeprueii 661 K3Bonpe.n.enHnocb JHa'leHue KOJ$
$uu:ueHTa BHyTpeHHeH KOHBepCHH a f!OJIH 

Jf3 3KCnepHMeHTanbHOrO OTHOWeHHH J K/L+M+ ... H 

3Ha'leHHH a f!OJIH. onpe.n.eneHa oenH'IHHa a K' 

3.2. 3KcnepuMeuma/lbHble pe3y/lbmambl 

llonyqeHHoe HaMH JHa'leHue napaMeTpa A 2 u nuTepa
TYPHbie .n.aHHble npuoe.n.eHbl B ma6/l. 3. Ha puc. 3a noKa3aH 
rpa$HK <l>epMH- K10pu .n.nH f3 1 KOMnoHeHTa 6eTa- cneKTpa, 
nonyqaeMbiH npu S<E)= const. 

10 

I 
t 
I 
i 

l 

t 

! 
I 
i 

Ta6/luf.la 3 
>..2 3Ha'leHue napaMeTpa 

J...2 Pa6ora roa 

0,0085 /23/ 1051 

0,0030 /24/ 1058 

0.0150:!:_0,0040 /25/ lOGIJ 

0,0040:!:_0,0020 /26/ tom; 
0,0034:!:_0,0006 
U,0042:!:_0,000G 

/27 I lOGD 

0,0130:!:_0,0050 uacr. pa6ora 

llocne annpoKCHMHpOBaHHH 3KCnepHMeHTanbHOrO pac
npe.IJ.eJieHHH no $opMynaM Ill u 121 nony4eHo 3Ha4eHue 
napaMeTpa A 2 u 3Ha4euue rpaHH4HOH 3Hepruu E 01 . Ha 
puc. 36 noKa3aH rpa$HK <l>epMu- K10pu, nony4eHHhiH c y4e
TOM $aKTopa $opMbi S<El. B ma6/l. 4 coe.IJ.eHbi nony4eHHbie 
3Ha4eHHH rpaHH4HbiX 3He pruu E 01 , E 0 2 H HHTeHCHBHOCTH 
,Jf~ , J/1 6eTa-nepexo.n.oo {3

1 
u {3

2 
npu pacna.11.e 1

·
17 Cs. 

1 2 

Ta6/1Uf.la 4 
3Ha4eHHH rpaHH4HbiX 3HeprHH COCTaBJIHIOLQHX KOMllOHeHTOB 
6eTa-cneKTpa 1<: 01 , E 02 H HHTeHCHBHO~TH .J/3

1
, ,J{l

2 
6eTa

nepexo.n.oo npu pacna.11.e 11
' Cs 

/)I (712 I ,;l/2 t) {1 2 (7/2 
~t 

,j l/2 
pa6ora 

E 01 , K3B J (11% E02 ,K3B J l:h% 

1176:!:_1 6,0:!:_0,5 514:!:_1 94,0:!:_0,5 /26/ 

- - 511,63:!:_ 
:!:_0,84 - /28/ 

5,4:!:_0,3 - - /29/ 

1177:!:_3 6,4:!:_0,5 513:!:_2 93,6:!:_0,5 H8CTOH!ll851 
pa6ora 
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Ta6Aufla 5 
3KcnepHMeHTaJILHble 3HaqeHHJI JK/JL+M+ ••• ' a!IOJIII.' UK 

J /J a a Pn6oTa K L+M+ ••• flOJI H, K 

4,5 0,123:t_0,009* 0,10l:t_0,007 /26/ 

0,113:t_0,009 * 0,093:t_0,007 
4,4l:t_0,04 0,1124:t_0,0006* 0,0916:t_0,0004 /28/ 

O,IIOO:t_O,OOll 0,0894:t_O,OOIO /30/ 

4,3:t_O,l 0,11 4:t_0,003 0,093:t_0,003 11acr. pa6ora 

*3HaqeHIHI, p30CCt{(1T8HHble HOM(1 ITO u K 

113 COOTBeTCTBY!OlUHX pa6oT. 

(1 ,JK/JJ.tM+ ... 

Onpe.D.eneHHbie 3HaqeuuJI Ko3$$uuueHTOB BHyTpeuueu 

KOHBepCHH lliiOJJII, H ll K H OTHOilleHHe ,JK/JLtM!N+ ... 
noKa3aHbi B ma6A. 5, r.11.e npuBe.D.eHbi pe3yJibTaTbi pa-
6oT ;u,, 29, :~o/. 

4. 3AKJl/OlJEHHE 

Onpe.D.eneHHbie uaMH 3HaqeHHJI rpauuqHbiX 3Hepruu H 

HHTeHCHBHOCTH 6eTa-nepexo.D.oB npu pacna.11.e 
1 :n Cs xopo

;2c ')( zoj 
IllO cornacyiOTCJI C JlHTepa TypHbiMH )J.aHHbiMH' ·'· ~ '• 0 

, 

Ha6nro)J.aeTCJI TaK)Ke cornacue 3Ha'ieHHH u 11oJIII. H 

a K B npe)J.eJiaX 3KCnepHMeHTaJibHbiX OlllHfiOK C )J.aHHbiMH 

pa6oT/:U,,:2<J,:30/ H C BeJIH'i~HOH ai\Tl'O(l. = 0,0915 )J.JIJI 

M4 nepexo.11.a66l K:JBB 
11 'Ba /'ll/. 

Cne.D.yeT 3aMeTHTb, 'iTO nony'ieuuoe uaMH 3Ha'ieHHe 
ry . 

A- B npe)J.enax OlllHfiOK cornacyeTCJI TOJlbKO C .D.BYMJI H3 

IlleCTH H3BeCTHbiX 3KCTiepHMeHTaJibHblX A
2

• 0)J.HaKO TIOJiy

'ieHHOe uaMH 3Ha'ieHHe A 2 xopolllo cornacyeTcJI c pacc'iH

TaHHbiMH A 2 I ma6A. 2/ ua ocuoae cooTBeTcTBYIOIUHX Teo

peTH'ieCKHX npe)J.CTaBJieHHH, KaK no 3Ha'ieHHJIM !\ Ha OCHOBe 

runoTe3bi coxpaueHHJI aeKTopuoro TOKa /tlJopMyJibi /4/, 
/6//, TaK H no OTHOilleHHIO HepeJIJITHBHCTCKHX MaTpHt{HbiX 

3JieMeHTOB Ha OCHOBe O)J.HOt{aCTHt{HOH MO)J.eJIH /tlJopMyna 

/7//. 
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AHaJJH3 no H3JJO>KeHHhiM B n. 2.1 «ilopMyJJaM C HCnOJJL· 
30BaHHeM nonyqeuuoro HaMH 3Ha'leHHJI A 2 npHBO.AHT K 
TeM >Ke BhiBO,AaM, 'ITO H B pa6oTe /lO<B KOTOpOB HCXO,AHOe 
3Ha'leuue A 2 B3JITO H3 pa6oThl 1251. AuanH3, nf?.Be,AeHHhlii 
B pa6oTe/ll/c HCnOJJL30BaHHeM A 2 H3 pa60Thl/2 /•a6A. 3/, 
ue npHBO.AHT K nonuoMy cornacHJO no A H u. 

ABTOphl npuuocJJ:T HCKpeuuroro 6naro,AapuocTL H.A.ne-
6e,Aeay H H.H.rpoMoaoii 3a H3roToaneuue HCTO'IHHKa 137 Cs, 
U..Bhlnoay u B.r .KanHHHHKOBY - 3a HHTepec K pa6oTe. 
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