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HOCTeil 

I 

1. B a e .a e H H e 

/1-4/ 
B pa6oTax (5hlno coo5weao o6 a6comoTHbiX HaMepeHHRX aenH'IHH R -oTHOWeHHA 

BepOIITHOCTH pacna,aa f1 -Me30HOa B M9308TOM8X K BepoSITHOCTH pacna,aa 'cao60.QHhiX' fi

Me30HOBo 3Ha'leHHR aenH'IHH R yxaabia8JOT aa cywecTaoaaaae aHoManaa a nepexo.aHbiX MeTan-
/5-7/ nax rpynnbi lKeneaa. TeopeTH'Iecxoe paccMoTpeaae STHX aonpocoa noxaabiaaeT, 'ITO npH 

y'leTe BCeX B03MOlKHbiX TpHBHanbHhiX s¢¢eKTOB B MeaoaTOMaX He y,aaeTCSI 06'bSJCHHTb Ha6nJO,aa

eMyiO aHOMMHIOo Vf3MepeHHII OTHOCHTenbHhiX ab!XO.QOB sneKTpoHOB OT pacna.aa p.- -Me30HOa a 
/8/ 

Me30aTOM8X nepeXO.QHhiX MeTannoa nanna.QHII1 THTaHa H HX I'H.QpH.QOB np!IMO yKa3b!BaiOT H8 

OTCYTCTBHe H9TpHBHanbHhiX s¢q>eKTOB1 o6ycnoaneHHbiX HeCnapeHHhiMH sneKTpOHaMH B aTOMaXo 
17 9/ 

B pa6oTax ' 6bmo OTMe'leHo, 'ITO aa6nJO.aaeMaR aaoManHR, B03MOlKHo, RBnReTCSI cxopee 

annapaTypHbiM s¢¢eKTOM1 HelKenH H9TpHBH8nbHbiM RaneHH9Mo Tax, O.QHOA H3 npH'IHH Morna 
/1-4/ 

6&I IIBHTbCII 60nbWaSJ Ha nop!I.QOK ITO Cp8BH9HHIO C OU9H9HHOA a pa6oTaX s4:J4:JeKTHaHOCTb 
• 

perHcTpauaH y -ny'leA c saepraeA MeHbWe 10 Msa, HCnyweHHbiX H3 SI.aep a peaynbTaTe aax-

"' /l-4/ aaTa p.-' -Meaoaoa. C uenbJO npoaepKH peaynb'i'aTOB pauoT H npe.acxaaaaaA, c.aenaaHhiX a 
17 9/ 

pa50T8X 1 Mbl npoaenH OTHOCHT9nbHble H3M9peBHII BenH'IHH R B M9308TOMax lKeneaa H 

UHHKa, a TaKlKe HHKenH H M9.0Ho 

~ 
~ 2. 3 X C n e p H M e H T 
I. 

A. MeTo,a 

8biXO.Q snexTpoHOa pacna.aa y ( Z) H3 MHW9HH C a'rOMHhiM HOMepoM Z MOlKHO 38ITHCaTb 

y (Z) • 1\,.(Z). AO (Z) • t (Z) 
T(Z) ' ( 1 ) 

r.ae Ap(Z) - aeposTHOCTb pacna.aa ,.-, -M930H8i A (Z)- nOnHSSI aepOSITHOCTb HC'I93HOB9HHSI .. 
f1 -Me30HOB B Me30aTOM8X0 fl {} ( Z) - TeneCHbll yron, OXa8ThiB810WHA .Q9T9KT0p sneKTpOHOei 

f ( Z) - s¢¢eXTHBHOCTb perHCTP!lUHH snexTpOHOa pacna.aa. 

0THOW9HH9 e aepOSITHOCTeA pacna.aa ,.- -Me30HOa a M930aTOMaX C Z H z• paaao: 

e .. .!:i..GJ.,.. ~. AczJ. AncZ'J . .!1£1 
Ap(Z') y(Z') A(Z') !lO(Z) t(Z) 

(2) 

Bocnonb3yeMCH .ans B3MepeHHSI aenH'IBH e M9TO.QOM 'csa.aaH'IeA'. onHC8HHhiM a pa6o

/1 4/ 
Tax • • Hccne.ayeM&Ie aewecTaa aoabMeM c 6nH3KHMB aaa'leHHRMH Z H Zo , xax, aanpa-

Mep, lKeneao H UHHXo Tor,aa p83HHU8 a aenH'IHHax f 38 C'I9T OTnH'IHSI B reoMeTpHH OITbiTa H 
171 

a cneKTJl.ax snexTpoaoa pacna.aa ISy.aeT aeaHa'IBTenbHol • Cne.aoaaTenbao, Bbipai)KeHHe .ans! 

a .aayx Hccne.ayeM&IX MeaoaToMax c Z H Zo MOlKHO aanacaTb cne.ayJOWHM o5paaoM: 
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~,; A.e.!.U 
AP(Zo) 

L(ZJ • ·A CZl .. 
Y( Zo) A(Zo) 

..ti..Zl 
y( Z') 

y(Zo) 

y( Z') 

.fllZ!l 
A ( Z4) 

A ( Z') 

A(Z) 
(3) 

Yla Bbtpa>KeHni!. ( 2) n (3) cnenyeT, 'iTO ecnn B HccnenyeMbiX BemeCTBax BeJIH'iHHbi A Ha-

BeCTHbi, TO ncrronb30B8HHe LlJlSI KanH6poBKH BemecTBa c Z' naeT B03MO>KHOCTb HaiTH HCKO-

Mb!e BeJIH'ii!Hbl ,; • 8 Ollb!T8X C >KeJie30M H UHHKOM LlJlSI K8JIH6pOBKH 6biJ1 Bbi6paH 8J110MHHBio 

CnenaeM OllHHaKOBbiMH YCJIOBHSI OllbiTOB C Bei.UeCTB8MH 1 rlle Z OTJ1H'i810TCSI Ha ellHHH-

uy 1 K8K1 H81IpHMep1 HRKeJl b R Mell b. Tor Ll8 1 K8K CJlellyeT H3 Bbipa>KeHHSI ( 2) 1 LlJlSI orrpelleJleHHSI 

BeJlH'iHH ,; LlOCT8TO'iHO H3MepHTb OTHOWeHHe BbiXOLlOB 9JleKTiJOHOB pacrrana. 

~ 

E. 3KcrrepHMeHT8JlbH8SI YCTSHOBKS. 

Ha pRe. 1 rrpRBeneHa 6noK-cxeMa ycTaHOBKH. B orrbtTax c >KeneaoM H UHHKOM oTpRuaTenb

Hbie p. -Me30Hbl 1 OCT8H8BJ1HB810WReCSI B MHWeHR 6, perHCTpRpOB8J1HCb cxeMOll: 1 + 2. YIMrryJibCbl 

CO CXeMbl 9 3811YCK8J1H TpHrrep 12, KOTOpb!ll: Bblp868Tb!B8J1 llOJlO>KHTeJlbHbie 11pSIMOyroJ1bHble HM

IlYJlbCbl CT86RJ1bHOH LlJlRTeJlbHOCTH 5 MKCeK. Ha BpeMSI 5 MKCeK OTKpb!B8J18Cb CXeMa nponycKa-

HHSI ( "BopoTa") 13. 4epea. "'BopoTa"' rrpOXOLlHJlH HMilyJlbCbl OT 9JleKTpOHOB ( p. _, e -pacnana 

R Hell:TpaJibHOrO R3Jly'ieHHSI 1 HCrryllleHHOro llpH 38XB8Te p.- -Me30HOB Slllp8MH 1 CO CXeMbl. 10 

COB118LleHHH 4 +51 a T8K>Ke HMilyJlbCbl OT HeHTp·anbHOrO R3Jly'ieHHSI CO CXeMbl 10 8HTHCOB118Lle-

HHH 4 + 5 - 3, aanep>KaHHbie B 11 Ha BpeMSI 0,2 MKCeK1 KOTOpbie aarryCK8J1R <!>opMHpyJOI.Uee 

yCTpoACTBO 15. 3anep>KK8 11 6b!J18 BBelleHa LlJlSI perRCTp8UHH HyJleBoro BpeMeHH Me>Klly HMil~Jlb,.. 

C8MH H8 9KpaHe 8H8J1H38TOp8 17. Y1MilYJ1bCbl 1 npellH83H8'ieHHbie LlJlSI aarryCK8 KOHBepTopa 16, 

llOCTyrranH H8 ero nepBbiA BXOLl CO cxeMbl 15, a Ha BTOpOlt - H3 <i>opMHpyJOI.Uero ycTpOltCTB8 141 

aanyCK8eMOro 38LlHHM <i>poHTOM HMilYJlbC8 OT TpRrrepa 12. Ha Bb!XOLle KOHBepTopa HMllYJ1bCbl 1 

8MilJ1HTy Ll8 KOTOpblX 11p000pUHOH8JlbH8 HHTepBany BpeMeHH Me>KllY LlBYMSI HMilYJlbC8MH 1 llOCTy

ll810l.UHMR H8 ero BXOLlbl 1 8H8J1H3HpOB8J1HCb npH llOMOI.UH 128- K8H8J1bHOro 8MilJ1HTYLlHOro 8H.!lJ1H-

3aTopa. 

MHweHH B 9TRX Ollb!T8X 6blJ1H co6paHbl B BHLle "'C9HllBH'i8"' H3 >Keneaa H 8J110MHHHSI 1 8 

T8K>Ke H3 URHK8 H 8J110MHHHSlo Ka>Kll8SI KOMilOHeHT8 COCTOSIJ18 H3 LleCSITH llJ18CTHH p83MepaMB 

15 x 15 CM. TonmHHa llJ18CTRHbl 6blJ18 p8BH8 · LlJlSI >Keneaa 0,8 MM 1 URHK8 - 1 MM R 0, 7 MM 

LlJlSI 8J110MHHHSio 

B Ollb!T8X C HRKeJleM H Mell b!O CURHTHJlJlSIUHOHHbllt C'ieT'iHK 3 pacnonaraJICSI 110. "'OCR"' 

ny'iKB p.- -MeaoHOB. OTpauaTeJibHbie p. -Me30Hb1 1 OCT8H8BJ1HB810I.UReCSI B MBWeHH 61 pera-

cTpRpoBanHcb cxeMolt 9 aHTRCOBrraneHHlt 1 + 2-3. YIMnynbCbi co cxeMbl 9, aanep>KaHHbie Ha 

0,1 MKCeK1 OTKpb!B8J1H "'BOpoTa"' 13 H8 BpeMSI 1 MKCeK. 4epea "'BOpOT8"' llpOXOLlRJlH HMilYJlbCbl 

OT ·sneKTpOHOB paCil8Ll8 CO CXeMbl 10 COBll8LleHRlt 4 + 5 H perHCTpRpOB8J1HCb OTLleJ1bHb!M nepe

C'ieTHblM ycTpoHCTBOMo YIC110Jlb30B8HHble MRWeHR HMeJlH p83Mephi: 11JlOI.U8Llb MHWeHH 

15x 15 eM R TOJII.URHa 5 r/cM
2

• Bee ycnoBRSI OllbiTOB c Ni R Cu 6b!J1H OllHHS.KOBhiMH. 

CuHHTHJ1JlSIUHOHHbie c'ieT'iRKH 1 - 5 6hmH HaroToBneHhi ua nnacTMaccbi R HMenH paaMephi : 

LlH8MeTp 10 CM, TOJ1lll.HH8 1 CM. 
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(3) 

A ua-

I 

I 
I 

I 
' 

npuBeLleHHbie H8 puc. 1 6nOKU aneKTpOHHOlf annapaTypb! 1 KflOMe KOHBepTOp81 6hlnU CT8HL18p'!

Hb!MU. Ha puc. 2 uao6pa*eHa npuHuunuanbHaSJ cxeMa KOHsepTopa. V1MnynbChi co cxeMbi 15 no-
. 1 

CTynaroT H8 BXOLl N2 1 KOHBepTopa U 1 npOlfLlSJ 'lepe3 LlUCKpUMUH8TOp ( Jll ), 38llYCK8IOT Tpurrep 

( Jl
2

) o 060CTpeHHbie ·. CT8HL18pTHhle 0TpUU8TenbHbie HMnynbChi 1 CHHM8eMbie C 8HOL18 ( Jl
2 

) 1 onpo-

( )/ 10/ 
KULlbiB8IOT LlBOH'IHYIO nepeC'IeTHyiO SJ'IelfKy C K8TOL1Hh!MH K8CK8Ll8MH B 8HOL1Hh1X uenSJX Jl

3
, Jl

4 0 

YfMnynbChl CO CXeMbl 14 llOCTynaiOT H8 BXOLl N!/ 2 KOHBepTopa H 1 npOlfLlSJ qepe3 UHCKpl1MUH8TOp 

1 
(/1

7
), 3anyCK8IOT Tpurrep (11

8
). 

CTynaeT H8 BXOLl 060CTpSIIOLUero 

nono)KuTenbHbilt curRan c K8TOLlHOlt uenu Tpurrepa (/1
8

) no

K8CK8Lla ( Jl6 ) 1 UMnynbC KOTOporo B03Bpawaro'I' LlBOU'IHYIO nepe-

C'leTHYIO SJ'IeliKy B HCXOLlHOe COCTOSJHUeo TaKUM o6pa30M1 H8 BhiXOLle :9TOlt SJ'IeltKU llOSJBnSJeTCSJ 

npSIMoyronbHbllt CUrRan C LlnUTenbHOCTbl0 1 paBHOli UHTepsany apeMeHH Me*LlY Ll,BYM8 HMnynbCa

MU0 UOCTynaiOWUMU H8 BXOL:( KOHBepTopa • .£lnSJ nHHelfHOrO npeo6p830B8HHSI HHTepaana BpeMeHH 

B 8MUnHTYLlY HCUOnb3yeTCSJ 06bi'IHhili reHepaTop C TOKOCTa6HnU3HpyiOWHM HenuHeHHbiM aneMeHTOM 0 

8 Ka'leCTBe nocneLlH9rO HCUOnb3yeTCSJ neH]'OLl 6./K 8 ( 11
1

2.) o 8 UCXOLlHOM COCTOSJHHH LlUOLlbl .£1
1 

U .£1
2 

npOBOLlSJT U UOL1Llep)KUB8IOT llOTeHUH8n 06Kn8LlOK "A" H "8" KOHL19HC8TOpa "C" H8 ypoaHe 

noTeHuuana "3eMnu"; KOHLleHCaTop "C" pa3pSI)KeH. B pa6oqeli cTaLlHU LlHOLl .£1
1 

38liHpaeTCSI 

oTpuuaTenbHhiM HMnynbCoM, npuwe.awuM c 6uHapHoli nepec'leTHOii SJ'Ieli:Ku qepe3 6ycpepHbie xac

K8Llhi ( Jl~ 1 Jl
9

, Jl~O) 0 KOH.lleHC8TOp "C" 3apSJ)K8eTCSJ qepe3 npSIMOe COUpOTUBneHue .llHO.ll8 .£1
2 

UOCTOSIHHbiM TOKOM neHTO.ll8 6)1(8 ( 11
12

) .llO H8UpSI)KeHHSI Vc 1 nponopUUOH8nbHOro UHTepaany 

apeMeHU Me)K.llY 2-MSI HMnynbC8MH H8 BXO.ll8X KOHB9pTOpa. 0TpHU8TenbHbiH HMnynbC ,llnHTenbHO

CTbiO 3 MKCeK c Tpurrepa 11
8 

sanupaeT naMny 11
13

, a aHo.a KOTopoli aKniO'IeH .lllfOLl .n
2

• Kor.aa 

nepec'leTH8SI H'leliKa BepHeTCSJ B HCXO.llHOe COCTOSJHHe 1 TOK ll9HTO,lla 11
12 

CHOB8 llOTe'leT qepe3 

.llUO.ll .£1
1

, llOT9HUHiln TO'IKH "A" CTaHeT paBHbiM llOTeHUHany "3eMnH", a UOT9HUH8n TO'IKU "8" 

CK8'1KOM no.aHuMeTCSJ Ha aenH'IUHY Vc • KoH.aeHcaTop Ha'IHeT MeLlneHHO pa3pSI*aTbCSJ c 6onb-

woli UOCTOSIHHQli BpeMeHU B Te'leHUe 3-x MKCeK. 

8 KOHUe :9TOro HHTepaana naMU8 OTKpb!B89TCSJ H CBOHM 6onbWHM TOKOM 6hiCTpO pa3pSI-

)!(8eT KOH,lleHC8TOp "C" o 8 pe3ynbT8Te Ha BhiXO.ll9 K8TO.llHOrO llOBTOpHTenSI (/1~0) llOSIBnSIIOTCSI 

UMUynbCbi1 aMnnUTYL18 KOTOpblX nponopUHOH8nbH8 HHTepaany apeMeHH Me)!(LlY HCCne.ayeMbiMH co-

6biTUSIMHo 

JluHeliHoCTb ucnonb3oaaHHoii a onhiTax annapaTyphi npoaepSinacb c noMOWbiO Ha6opa xa6enell 

38Llep)!(KUo V1LleHTH'IHOCTb 38.llep:>KKH npoaepSinaCb UpH llOMOWH pe30H8HCHOrO MeTo.aa C TO'IHO

CTbiO .ao 0,5%. HenuHeliHOCTb annapaTyp&I He npeBhiwana 1%. CTa6unbHOCTb Kanu6poaxu annapa

TYPhi a Te'leHue 15 qacoa p~6oThi 6bma ny'lwe 1% • .llnSJ onpe.aeneHHSI "Hyneaoro" KaHana aHanu

aaTopa CUHHTUnnSIUHOHHhle C'I9T'IUKU 1-5 pacnonaranUCb no "ocu" ny'IK8 Me30HOB 1 npU :9TOM Ka-

Hanhi aHTHcoana.aeHuli OTKnroqanuc b. 

3. Pe3ynbT8Thi H3MepeHuii, ux o6pa6oTKa u o6cy:ac.aeHue 

Ha puc. 3 u 4 npe.acTaaneHo pacnpeLieneHue so apeMeHu HMnynbCoa co cxeMbi 9 coana.ae-

HUli 4 + 5 .anSI MHWeHeii: - "C:9HL1BH'Ieli" Fe + Ar H Zn + A r • COOTBeTCTBeHHOo BpeMeHHOe 

pacnpeLieneHue HMnynbCoa co cxeMhi 10 aHTucoanaLleHHii: 4 +5-3 npe.acTaaneHo Ha pH c. 5. V13-

MepeHHOe OTHOW9HHe BhiXOLla aneKTpOHOB H3 HUKenSI H Me.llH OKa3anOCb p8BHbiM 0,95 ~0,02. 
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npa o6pil60TKe peaynbT8TOB, ilpe.acTaaneHHbiX H8 puc. 3 H 4, HCnonb3oBancSI HHTepaan spe

MeHH OT 0 .QO 3,71 MJtCex, KOTOpbiA COOTBeTCTBOBan 105 K8H8JI8M 8HanH:I8TOpa. VfHTepsan BpeMe• 

HH OT 2,43 .QO 3 171 MKC9K 6bln HCnOnb30B8H .QnH Bbl'IHCneHHSI ¢oaa. npu Bbi'IHCneHHB B&nH'IHH 

S = jnt tt (a.aecb n1 ., 'IHCnO HMnynbCOB B MOMeHT Bp9M9HH t1 xMnyn&ebl cyMMKposanHCb 

OT TpeX Jt8H8nOB1 T 0 9 0 H8 HHTepsan BpeM9HH 0 1 106 MKCeK. VfaMepeHHble 3H8'1eBHSI $ nony'IHnHCb 

cne.ayiOlUHMH: .Qn&- MHW8HH Fe+ Af S Pe +At _• (01485:!:,.0,009) MJtcex, H_ .anSI MKWe&a Z, + Af 

Sz,+Af • (0.463 :!:,.0,008) MKcex. 

HeTpy.a.ao noxaaaT&1 'ITO .anSI pacnpe.aeneHHSI1 SIBnSIIOWerocSI peayn&TSTOM aano:lKeHBSI .asyx 

9KCnOHeHT1 X8p8.KTepH3YIOWHXCSI BpeMeHBMH T I H r :l , HMeeT M9CTO COOTHOWeHHe: 

S =' n1 S1 +-n2S2, • (4) 

r.ae se~'IHHbl cyMM Sz"' ~- H 
N, 

.ao t 0 COOTB9TCTBYIOT 9KCnOH9HT8M 

S2=- In,t, , Bbi'IHcneHHble s HHTepsane speMeHH oT 0 

,_,;,, : 2C"Ir2,a n, ... J!J.., n 2 --!!.L. a N
1
+:NrN• 

N N 

JlnSI MHWeHeA Fe+ At H Zn + A~ senH'IHHbl MO:IKHO aanucaTb B su.ae: 

sO"e+AtJ .. n,sc'•+-n2scA2J 
(5) 

S cZtt+At)= n, sCZfl) +-n • ScAt) 
I :l 

8 BCnOnb30B8.HHOM HHTepsane speM9HH OT 0 .QO 2,43 MKC9K HS OCHOB8.HBH T8.6nHU Koa4i¢HUH-

/ll/' ' 
eHTOB1 np!!.B9.Q9HHbiX B pa6oTe 1 H 9KCnepHM9HT8nbHbiX .08HHbiX .QnSI r 1 npHB9.Q9HHbiX B pa6o-

- /12 13/ ( 
Tax ' , 6binH nony'leHbl senH'Ii!:Hbi S • Hx aaaqeaHSI oxaaanuc& cne.ayiOWHMH: S '•J 
(0,201 :!:,.01004) MKC9K1 S(Ztt) • (0,161 :!:,.01004) MKCeK H SCAt) • (0.707 :!:,.01002) MKC9K0 

Cosna.aeuue senH'IHR r .anSI ¢oc¢opa, H3MepeHHbiX s aaweA pauee ony6nuxosauaoA 

/14/ /12/ 
pa6oTe , H pa6oTe , yxaablsaeT ua npasnn&HOCT& xann6poBKH wxanbl BpeMeHH, ucnonb3oaaa-

aoA npH pa6oTe c .aaaaoA annapaTypoA. 

Ha OCHOB8HBH Bblp8:1K9HHA ( 3) II ( 5) OTHOW9HH9 sepoHTHOCTeil. pacna.aa P.- -Me30HOB B 

M930QTOM8.X :lKeneaa H 11HHK8 MO:IKHO 38nHC8Tb B BH.ae: 

All'•) • (l'e) ee_P_ .. ftt, ~. L.k . k 
A(lill) , A(lill) I :l~ 

p ftt n2 a 

(6) 

2 
r.ae 1

1 
- nonpasxa, y'IHTbiB8.IOWSSI paaauuy Tonwna cnoes B r/cM Zn H Fe B 'ca.asuqe', 

• i 
2 

- nonpasxa, y'IHTbiB8IOW8SI paaaauy B yrnoBbiX pacnpe.aeneaasx anexTpoaos ( p. -·e) -pac

/15/ 
na.aa B Fe B Zn 

npoBO.OHnOCb p8CCMOTpeHH9 nonp&BOK1 B03HRK8.10WIIX 38 C'I9T nornoWeHHSI B MHWiiiHR 

anexTpOHOB OT pacna.aa ,_,.- -M930HOB1C yqaTOM TOrO ¢aKT8.,'1TO TOnWRBbl MHW9Heil. Fe+:At 

Zn+At HeMHOrO OTnB'I8.nHCbo 3TH nonp8BKH OK8.38.nHCb M9BbW9 1%, -He3H8.'1HT9nbHOil. OK838n8CI:, 

H sepOSITHOCTb perHCTp8.UBH aneKTpOHOB ny'IK8.1 pacceSIHHbiX B MBW9HHXo 

6 ' 



(4) 

OT 0 

N1+:N;=N. 

(5) 

B pa6o-

B 

(6) 

OK838nOCb paBHbiM 

A(l'e) 
..:=
A c•) 

p 

"' 0, 94!:. 0,05 • 

B Ollb!TI'IX C HHKeneM H Me,llblO H3MepeHHOe 3H8'1eHHe 

(NI) 

f= ~ = 0,98 ±:0,05. 
• A cen, 

p 

11cnonb30B8HHble llpH Bbi'IHCneHHSIX e ,llaHHbie .llnSI A 6 6 
/12,13/ 

blnH B3SITbl 113 pa OT - 0 

np11 o6pa6oTKe pe3ynbT8TOB 113MepeHHil.1 npHBe,lleHHblX H8 pHC. 5, ,llaHHbie B IIHTepaane 

BpeMeHH OT 0,64 .110 3, 71 MKCeK, HCll01tb30B8HHOM ,llnSI Bbi'IHCneHHSI cpoHa, 6blnll Bbi'ITeHbl H3 

Ll8HHbiX B IIHTepaane OT 0 .110 0,64 MKCeK. 3aTeM B o6eHX rHCTorpaMMI'IX 6blnO npOH3Be,lleHO 

CyMMHpoaaHI!e II HOpM11pOBK8 H8 0.11HH8K0Bblit cpOHo JlnH MHWeHII 

150 !,.20 1 a ,llnSl MIIWeHII Fe+ Af - 117 !,.32 OTC'IeToa TenecKona 4 +5-3. 3cpcpeKTHBHOCTb 

cxeMbl 10 aHTHCOBll8,lleHHil 6bin8 pasHa 99,95%. 

Pe3ynbT8Tbl OTHOCHTenbHbiX H3MepeHHil. e fiOKa3biB8IOT 1 'ITO B npe.11enax CT8THCTH'IeCKHX 

OWH60K BepoSITHOCTH p8Cfi8,ll8 ,.,.-, -Me30HOB B )Kene3e !{ UHHKe, 8 T8K)Ke HHKene H Me,llH O,llH-

H8KOBblo 3TOT cpaKT OTCyTCTBHSI aHOM8nHH npH p8Cll8,lle Jl -Me30HOB B Me308TOM8X cpeppoMar

HHTHOH TpHa,llbl )Kene3a HaXO,llHTCSI B npOTHBOpe'IHH C pe3ynbT8T8MH H3MepeHHil.1 BblllOnHeHHbiX 

/l-4/ 
a pa6oTax , ao cornacyeTCSI c pe3ynbTaTaMH a6coniOTHbiX H3MepeHHA aenH'IHHbi ·R , npH-

/16/ 
BeLleHHbiX B pa6oTe o 

Pa3yMHO C'IHTaTb0 'ITO 'll!Cno OTC'IeTOB TenecKona 4 +5-3 o6ycnoaneH0 0 B OCHOBHOM 1 y -

ny'laMH, RcnyweHHbiMH 113 MHWeHH a pe3ynbTaTe nornoweHHSI ,.,.-· -Me3oHoa Sl.llpaMH. TonWHHa 

aniOMHHIIeaoro cpHnbTpa 8, pacnono)KeHHOrO Me)K,lly C'leT'IHK8MII 4 H 51 6bin8 TaKoil. )Ke 0 K8K H B 

/l-4/ 
pa6oTax • PaaeHCTBO B npe.11enax OWH60K Ollb!Ta 'IHCna y -nyqeit1 HCnyweHHbiX H3 MHWe-

Hell Fe+ Af 11 Zn + A.f, CBH.lleTenbCTByeT a nonb3y Toro, _'ITO annapaTypablil. scpcpeKT, yKa-

/7 9/ /1-4/ 
38HHblil. B pa6oTaX 

1 
, He 51BnSieTC51 npH'IHHOil Ha6niO,llaeMOit B pa6oTaX aHOM'Sni!Ho 

AaTopbi 6naro,llapab1 B.O. BH3eMCKoMy 3a ueHHbie coaeTbi 1 ,llaHHbie np11 pa3pa6oTKe ;KoHaep-

Topa. 
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PyKOITHCb nocTynHna B Ha~aTeJibCKHfi oTaen 
14 anpenH 1962 roaa. 

0.82 X "PM!'~ ~ -1··-, f7 

Pnc. 1. 6noK-cxe.Ma ycTaHOBKH. 

1, 2, 3, 4, 5 - CUllHTliJIJlHUHOIIHble C'!eT'!HKH j 6 - MHWeHbj 7 - MellHbie 

c\'IiJlbTpbi; 8 - aniOMnHueabrii cpunbTp; 9, I 0 - 6nOKH coanaaeHHlt H aHTu

coanaaenHJI; I I - aaaep)I<Ka; 12 - TpHrrep anHTenbHOCTll aopoT; 13 -
cxeMa nponycKaHHH ( ~aopoTa") , 14- 15 c\JopMupyrowue ycTpoltcTaa; 
16 - KOHBepTOP: 17 - 8MITJillTYllHhlfi 8H8JlH38TOp, 
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Puc. 2. npuHuunuanbH8H cxeMa KOHBepTopa 

0 f 2 3 psec 

.N 

3000 

2000 

fOOO 

0 80 90 too n 

Puc. 3, P~cnpeaeneHue so apeMeHu aneKTpoHoB OT pacnana 
1-1 -MeaoHOB B MuweHH Fe+ A~ N - cyMMa oT-
C'leTOB B Tpex KaHanax aHanuaaTopa; n - HOMep KaHana 
8H8J1U38TOpa. 
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0 f 2 3 )1 sec 

N 

6000 

sooo 

4000 

3000 .. 

2000 

1000 

0 10 20 30 40 so 6f1 10 80 90 too n 

PHc. 4. Pacnpe.aeneHHe so BpeMeHH aneKTpOHOB OT pacna.aa 
1'-'-MeaoHoB s MHW9HR Zn +At ; N - cyMMa oTcqe-
TOB B Tpex KaHanax aHanHaaTopa; n - HOMep KaHana 
8H8nH38TOpa. 

J 2 3 }/Sec 

H 

100 

80 

60 

20 

to 20 30 ItO 50 60 70 so 90 fOO n 
PH c. 5. Pacnpe.aeneHHe so speMeHH OTC'IeToB TenecKona 4 +5-3 

.ansr MHWeHeA Zn + Ar (sepxHHSI rRCTorpaMMa) H 
Fe+ At ( HR:>KHSISI rHCTorpaMMa); N - cyMMa OTC'IeToB 
a Tpex KaHanax aHanHaaTopa; n -HoMep KaHana aHanHaaTopa • 


