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Pa3pa60TBHHBSI H ODHCBHHBSI B pHne pa OT MeTOAHK8 H3MepeHHB 

sHeprHA: y -KBBHTOB1 E y , HBK118Ab1BaeT Tpe60B8HHSI Ha CDOC06 onpeneneHHSI 

acfllj>eKTHBHOCTH perHCTpaUHH Y -KBBHTOB DpH yCJIOBHH B03MO>KHOCTH H3Mepe-

HHSI HX 9HeprHA: C TO'IHOCTSIMH He Xy>Ke 3BABHHbiXo 

_ E y onpe.oenHeTcH, B .aHana3oHe 3Ha'leHHA: OT .. 10 MsB .ao .. 3000 M sB, 

H3 KOppe11HUHH Me>Kny DOJIHbiM npo6erOM R 91leKTpOHOB H D03HTpOHOB B JIHBHe, 

C03.!1BHHOM Y -KBaHTOM1 H .l111HHOA: pa3BHTHSI JIHBHSI B KaMepe, d , Ha KOT0-

/3/ 
poll: npoH3BO.llHTCH H3MepeHHe R • HaH6onee TO'IHOe onpe.a~neaHe E y .ao-

CTHraeTCSI TOr.aa, Kor.aa JIHBeHb pa3BHBaeTCB fiOJIHOCTb~ B KaMepe, DpH o6pe-

3BHHblX 11HBHSIX .llOCTHraeMbie TO'IHOCTB XYAWHe B 3BBHCSIT OT CTeneHH o6pe

/3,5/ 
3BHBSI o 

B HBCTOSIWeA pa6oTe .aaeTCSI CDOC06 onpe.aeneHHSI CTSTHCTB'IeCKHX Be-

COB y -KBBHTOB1 perHCTpBpoBBHHblX B KCeHOHOBOA DY3blpbKOBOA KaMepe, 

C yq~TOM Bb16paHHOft .QODyCTBMOA norpeWHOCTH B Ey, a TBK>Ke DpBBO.llSITCSI 

Heo6xo.aHMble cBe.aeHHH o6 yrnoBbiX B suepreTH'IeCKHX cneKTpax y· -KBSH-

TOB CODpOBO>Kn8~WHX fT - Xe B38HMO.lleftCTBHSI npH 5 H 9 fsBfc. 3HepreTH-

qeCKHe H yrnoBbie pacnpe.aeneHHH MoryT 6b1Tb none3Hbl npH nnaHHpoBaHHH onbl-

TOB HB KCeHOHOBOA ny3bipbKOBOft KBMepe. 
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nnst aaperHCTpHpOS8HHst )' -KS8HT8 1 reHepHpOS8HHOrO S HeKoA TO~Ke 

s KaMepe, H onpeJJeneHHst ero aHeprHH Heo6xoJJHMo pacnonaraTb JJOCTaTo~HoA 

o6naCTb~ Jlnst KOHSepCHH )' -KB8HT8 H, cneJ]OB8TenbH0 1 Jlnst p83BHTHSI aneKT-

pOHHO-(j>OTOHHoro nHSHst, C03Jl8HHOrO HM, Cpe.QHstst JlnHHa KOHSepCHH , r 
38BHCHT OT aHeprHH )' -KS8HT8 1 H aTy 38SHCHMOCTb1 K8K H 38SHCHMOCTb cpeJJ-

HeA JlnHHbl p83SHTH51 1 d , OT aHeprHH He06XOJ]HMO y~eCTb npH onpeJJeneHHH 

a<fJ<PeKTHSHOCTeA perHCTpHpOS8HHbiX )' -KS8HTOS, 

J. 3aBHCHMOCTb CpeaHeJI t:lnHHbi KOHBepCHH y -KBaHTOB 

B ~Ht:lKOM KCeHOHe OT HX 3HeprHH 

3asHCHMOCTb cpeJJHeA JJnHHbi KoHsepcHH X (eM) oT aHeprHH E y (Mas) 

MO>KHO C npH6nH>KeHHeM He Xy>Ke ~eM 5% Sb!p83HTb C nOMOIIIblO !flopMynbi 

:\ 5,2 ( 1 + 13 E -0,7706 ) 
' )' I (1) 

npHrOJJHOA S JlH8fi830H9 aHeprHH SbiW9 10 Mas. 3aa~eHHst .\, cooTseTcTsy~-

WHe p83Hb!M 3H8~eHHstM Ey , npHSeJJeHbi s Ta6n. 1. 

Ta6nHua 

• 
Ey (Mae) 20 40 60 80 100 150 200 soo 500 1000 

-
X (eM,) 11,9 9,5 8,1 7,4 7,1 6,6 6,S 5,0 5,6 5,2 

d (eM) s 
max L 4 7 9 11 15 17 20 24 so 

d IO" ( CM) s 4 5 7 8 10 11 12 15 18 

06oaaa~eHHH: 

E Y - aaeprasr y -xaaHTOB; I- cpeJJHBH JJnRHa xosaepcaa; d--- cpellHBJi 

llnHH8 p83BBTRSI nBBHSI 1 He06XOJlHM8SI JlnB H3MepeHHSI E )' C M8JtCBM8nbHOA 

TO~HOCTb~; d IO" - Cpe.QHSISI JlnBH8 paaSHTHSI nHSHSI, H806XOJlHM8SI llnst H3Me

p&HHSI E y c To~aocTbJO ae xyJKe ~eM SO%. 
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2. 3aBHCHMOCTb cpeaHeJI rny6HHbi pa3BHTHH nJJ 

Ha KOTOpOJI Bblt:lenHeTCH A. 3HeprHH E }' 

3aSHCHMOCTb TO~HOCTH onpeJJeneHHst E)' OT .O.nHHbl d, 

KOTopoA HaMepsteM R • o6ycnosneHa rnasHbiM o6paaoM cpn~1 

JlOnbHOM p83SHTHH nHBHeA, 0THOCHTenbHast JlOnst 9THX cpn~KTYI 

/3/ 
C ysenH~9HH8M d • <l>nlOKTyHpy~T T8K>Ke H 3Ha~eHHSI 

THSI d A , Ha npoTst>KeHHH KOTOpb!X Sbi.O.ensteTCSI B BH.Qe HO 

aneKTpOH8MH H fi03HTpOH8MH HeKOTOpast .O.Onst A" nonHOA: 

Onpe.o.eneHHOMy A cooTB&TCTsyeT .o.nst ll8HHoro Ey aHa• 

npaKTH~eCKH llnst 60nbWHHCTBa 38Jl8~ 1 pewaeMbiX H8MH 1 Jl 

orpaHH~HTbcst ycnoeHeM A ~ 70%, npH aToM, KaK noxaaan 

M&HTanbHoro MaTepHana, OTHOCHTenbHast TO'IHOCTb AE)' l E 

s .o.aanaaoae oT 10 Mas llO 2300 Mas. EcnH A~ 90% ,To 

3asHCHMOCTb cpe.QaeA: rny6HHbi paaBHTHst d A (E)') 

3H8~eHHA A = 70%, 80% H 90% 1 H8AileHH8st no 3KCnepHM9H'I 

HMeeT cneay~IIIHA BHil: 

fo. E )' - a A ) \4 

dA ~)') • 10 
bA 

npH E)'> 204 Mae H 

d A (E)' ) 
, fog E)' - 1,0792 

0,0164 

npa Ey S 204 Mas. 
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TpHpOB8HHH y -KB8HT8 1 reHepHpOB8HHOrO B H9KOJ!: TO~Ke 

aeneHHH ero aaeprHH aeo6xoaHMO pacnonaraTb aocTaTo~Hol!: 

aepCHH y -KBSHTa H, cneaoBaT9JibH0 1 anH pa3BHTHH aneKT-

nHBHSI, coaaaaaoro HM, CpeLtHHSI LlJIHHa KOHBepCHH , A" 

H y -KB8HT8 1 H aTy 38BHCHMOCTb 1 KSK H 38BHCHMOCTb Cpea-

HH, d , oT aaeprHH aeo6xoaHMo y~eCTb npH onpeaeneHHH 

erHCTpHpOBSHHblX y -KBSHTOB, 

CTh cpeane# anHHhl KOHBepCHH y -KBBHTOB 

~HaKOM KCeHOHe OT HX 3HeprHH 

cpeaael!: anHHbi KOHBepcHH X (eM) OT aaeprHH E y (Mae) 

:IK9HHeM He Xy:IKe ~eM 5% eb!p83HTb C DOMOillbiO tPoPMYJibi 

X 5,2 ( 1 + 13 E -0,7706 ) ' y • (1) 

aaoae aaeprHH BbiWe 10 Mae. 3Ha~eHHH A, cooTaeTcTeyiO-

9HHHM Ey , npHeeaeHbi B Ta6n. 1. 

Ta6nHua 

40 60 80 100 150 200 soo 500 1oqo 

,9 9,5 8,1 7,4 7,1 6,6 6,3 5,9 5,6 5,2 

4 7 9 11 15 17 20 24 30 

4 5 7 8 10 11 12 15 18 

-xeaaTOe; X- cpeaHBB aneaa xoaaepcee; dJD&X- cpeaHBB 

HeHB, H900XOLlHM8Sl LlnB H3MepeHBB E)' C M8XCHM8J1bHOA 

- CpeLtHBSI LlJIHH8 paaeHTHSl nHeHH, He06XOLlHM8Sl LlJISl H3Me

OCTb~ He Xy:IKe ~eM 30%, 

4 

... 
J,' 

2. 3BBHCHMOCTh cpeane# rny6HHhl p83BHTHH nHBHH dA, 

HB K_OTopoil BbiaenHeTcH A~ aneprHH E y 

3aeHCHMOCTb TO~HOCTH onpeaeneHHH Ey OT LlJIHHbl d, Ha npOTH:IKeHHH 

xoTopoA HaMepHeM R • o6ycnoaneaa rnaBHbiM o6paaoM cpniDKTyauHHMH B npo-

aOJibHOM pa3BHTHH JIHBH9lt, 0THOCHT9JlbH8H aonH aTHX cpn~KTyauHlt yM9HbW89TCH 

/3/ 
C yeenH~eHH9M d • <tln~KTYHPYIOT TSK:IKe H 3Ha~eHHH rnyoHHbl pa3BH-

THH d A , H8 DpOTH:IK9HHH KOTOpb!X eb!Ll9JIH9TCH e BHLle HOHH38UHH Cp9Llbl 

aneKTpOHSMH H D03HTpOH8MH H9KOTOpaSI LlOJIH A" DOJIHOJ!: aHeprHH naeHH, 

OnpeaeneHHOMy A cooTeeTCTeyeT anH aaHaoro Ey aHa~eaHe d A ( E )'). 

npaKTH~eCKH JJ.nH 6onbWHHCTea aaaa~, pewaeMblX HSMH, JJ.OCTSTO~HO ObinO 

orpaHH~HTbCH ycnoBHeM A ~ 70%. npH aToM, xax noxaaan aHanHa axcnepH-

M9HT8JlbHOrO MaTepHana, OTHOCHT9JlbH8H TO~HOCTb liE)'/ E)' He xy:~Ke 26% 

a aHanaaoae oT 10 Mae no 2300 Mae. EcnH A~ 90% ,To liEyfEy-12+ 15%. 

3aeHcHMocTb cpenHe a rnyoHHbi paaeHTHB d A ( E >') JIHeHSI IJ.JISl Tpex 

3Ha~eHHit A = 70%, 80% H 90%, H8itJJ.9HH8Sl DO aKcnepHM9HT8JlbHbiM JJ.8HHb!M 1 

HMeeT cneJJ.yiOl!lHit eHJJ.! 

d A (E)') • 10 

npH Ey > 204 Mae H 

d A (E)') 

npa Ey ~ 204 Mae. 

I 

•• 

i 

fa. E y - a A ) !4 

bA ( 2) 

. fos E Y - 1,0792 
(3) 

0,0164 
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3HaqeHHSI napaMeTpOe a A H b A ll&Hbl e T861J, 2, 

Ta6nHua 2 

A 70% 80% 90% 

a A 1,610 1,489 1,425 

bA 0,0581 0,0556 0,0521 

8. CTBTHCTHqeCKH# Bee Y -KBBHTOB c smeprHHMH Ey 

npH yqiJTe Tpe6yeMO# TOqHOCTH LiE / E 
y y 

CTaTHCTHqecxHA eec y -xeaHTa aaeprHH EY c yq~TOM Tpe6yeMoA 

ToqaocTR A Ey I E y 3anRweM e eRlle 

1 (4) 
~ ---------------------------------

1 - e - p. ( B)' )"( L - d A (:a: y )) 

L- noTaHUH81IbH8SI lliiRH8 KOH~epcHR ,)' -KB8HT80 p.- KO~HUR9HT 

nornomaHRSI )' -Ke&HT80 OH CeSI38H CO Cp9J1H9ft lliiRHOft KOHeepCHH A (Ey) 

CII9l1YIOWHM o6pa30M: 

,. ( E ,>- A (E ) 
')' 

ITpR onpe11eneHRR aaeprHA y -xeaHTOe 

(5) 

e&ICWHX aaeprHA1 E y> 3 rae, 

no qHCIIY 9119KTpOHOB e M&KCHyMe 
/4/ 

IIHBHSI BMeCTO d A CII9JlyeT nOllCT&eHTb 

cpellHIOIO rny6HHY d max , Ha KOTOpoA H&XOllHTCSI M&KCHMyM, 

6 

• 

, 

4. 3neprerHqecKHe H yrnoBbre pacnpeneneHHH 

B fF- Xe B38HMOI16/ICTBHHX IlpH 5 H 9 Tas/c 

Ha pRe. 1 H pRe. 2 npHeellaHbl pacnpeJleneHHR y • 

e ,,.. Xe e3aHMOlleAcTeHSIX npH 5 H 9 rae/c. Ha pRe. 3 

HH9 no yrnaM CyMMapHOil: SHeprHH, YHOCHMOA Y -xeaHTSMH, 

110e M9>KllY nepeHqHbiM ff -Ma30HOM H HanpaeneHHaM aMHC 

As~, 

RHreparypa 

1, 3,C,CTpyranz.cKHII. MaTepHanb! coBeiUBHHH no MeToi1HKe nyab!, 

Mep. llpenpHHT OHHH, 796, IJ.y6na, 1961. 

2, n.n.KoHOB8nOB81 n.C.OJCpHMeHKO, 3,C,CTpyranbCKHI/, llpenpHl 

P-700, IJ.y6aa, 1961; llT3,fl, 26 ( 1961), 

8, H.IJ.aHb!III, 3.C.CTpyranz.cKHII, O,l:fH)f(eBCKHII~ llpenpHHT OHHH, 

Acta Physica Polonica, 24, 509 (1.963). 

4. B,HH'lHnopyK, 3.C.CTpyranz.cKHII. llpenpHHT OHHH ,1989, JJ.y61 

5. H.A.HB8HOBCK8H, T.KaaapeK, n.C.OJCpHMeHKO, B.CnoBHHCKHit, 

cKHII, 3.H6noncKHII, H.B.l:fyBHno. llpenpHHT OHHH_, P 1-8817, 

PyKODHCb DOCTynHna B H3D8Ten&CKHA OTnen 

.,_, 11 HIOHH 1968 rona • 

7 

! ______________________ _ 



napaMeTpOB a A H b A ll8Hbl B Ta6n. 2. 

Ta6nuua 2 

70% 80% 90% 

1,610 1,489 1,425 

0,0581 0,0556 0,0521 

CTH'leCKHil BeC y -KBaHTOB C 9HeprHHMH Ey 

pH yqere Tpe6yeMOil TO'lHOCTH LiE /E 
y y 

eCKHil: BeC )' -KB8HT8 saeprHH Ey c yq~TOM Tpe6yeMoA 

E )' 38ITHlli9M B BHil9 

1 (4) 

1 
_ e - 1£ ( E)' "; ( L - d A ( E)' ) ) 

UH8nbH8B llnHH8 KOH~epCHH )' -KBBHTa; 1' - KO s4)ciiHUH9HT 

)' -KB8HT80 OH CBB38H CO cpeaaeA llnHHOA KOHBepCHH A (Ey) 

6pa3oM: 

1 ( 5) I' ( E y) • 
~ (Ey) 

eaeneHHH SHeprHtl: )' -KB8HTOB BbiClliHX saeprul!:, E y> 3 fsB1 

TpOHOB B MaKCHyMe 
/4/ 

nHBHB BMeCTO d A cneayeT ITOilCT8BHTb 

HHy d max , H8 KOTOpOl!: H8XOilHTCSI M8KCHMyM. 

6 .. 

4. 3HepreTH'leCKHe H yrnOBbie p8C11pe.aeneHHH Y -KBaHTOB 

B fT- Xe B38HMO.Q9/lCTBHHX 11pH 5 H 9 FaB/C B n.c.K. 

Ha pHc. 1 H pHc. 2 npHeeaeHbi pacnpeaeneHHB Y -KB8HTOB e n.c.K. 

B fl- Xe B38HMOilei!:CTBHSIX npH 5 H 9 rse/c. Ha puc. 3 ll8HO pacnpeaene-

HHe ITO yrnaM CyMM8pHOi!: 9HeprHH 1 yHOCHMOi!: )' -KB8HT8MH 1 B npeaenax yr 

nOB Me>K.Ily rrepBH'iHbiM fT -Me30HOM H HarrpaBneHHeM SMHCCHH )' -KB8HTOB 

I 
.18,, 

flHreparypa 

] 0 3.C.CTpyranbCKHIIo MaTepHBRbi COBell(BHHH no MeTO.IlHKe ny3b1pbKOBb1X KB

Mep. llpenpHHT OHR/1
1 

796, D.y6Ha, 1961. 

2. n.n.KoHOBBROBB, n.C.OJCpHMeHKO, 3.C.CTpyranbCKHII. llpenpHHT OI1RI1, 

P-700, 0.y6Ha, 1961; llT3,Jl. 26 ( 1961). 

8. R.D.aHbiW, 3.C.CTpyranbCKHII1 0. lfHJKeBCKHII. llpenpHHT OI1RI1, P-1144, 1962; 

Acta Physica Polonica, ~. 509 (~963). 

4. B.HH'lHnopyx, 3.C.CTpyranbCKHJI. llpenpHHT OI1RI1,1989, D.y6Ha, 1966. 

6. I1.A.I1BBHOBCKBH, T.KaHapeK, n.c.OxpHMeHKO, B.CnoBHHCKHit, 3.C.CTpyranb-

CKHit, 

. l 

3.R6noHCKHit, H.B.'Iysnno. llpenpHHT OI1RI1_, P 1-8817, 0.y6Ha, 1967. 

i 

PyKODHCb DOCTynHna B H3A8T8nbCKHA OTAen 

11 HIOHSI 1968 ro.d'ao 
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1. 3aepreTHqecKHe pacnpeaeneHHH 
rr- Xe npu 5 H 8 faa/ c. 
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Puc. 3. YrnoB&Ie pacnpe.r~eneHHll cyMMapH&IX aaeprul!: y -KBaHToe, aMHTTH-
poeaaHbiX B A&HHoM HHTepeane yrna &Siy MelKAY aanpaeneaueM 
ABHlK9HHSI nepBH'IHOI'O rr -M930Ha H HanpaeneHH9M :9MHCCHH y -KBaH
TOB. 
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