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AD HOT an H s. 

UsMepem,r yrJioBoe pacnpe,neJienne H noJIHOe ceqemrn oc5-. 

pa3oBamrs rr0-Me3onoB B peaK~HH n+p~rr0+ d rrpn :mepr1rn 

HeiiTpOHOB 600 r.r:m. n OIIlilTaX HCl10JI1>30BaJiac1, CHCTeMa, U03BO

JISBIIIa.fI perHCTPHPOBUTl> COBna.I4emrn UeEAY O,ltHHM H3 raM.Ma

irna11TOB OT pacna.t1a rr0-uesona 11 .nenTpoHou • .I{Jis peructpa-
, 

~lrn rru.w:a-.r-rnaHTOB npm.remrnc S TeJie CKOil 113 Cl~HHl'UJIJIS~HOH-

Hh!X cqeTl!HKOB, co,n;ep✓.mntHM CBHH~OBhIH KOHBeptop • .llei1Tp0-

HbI anaJIM3MpOBai!HC1> · MHOrOJtanaJil>HhIM 1.rarm1THh!M cneKTPOMeT

poM. 

IIati,n;emme yrnoBoe pacnpe,l\eJieune. (o, 220 .t. o, 022)+colg 

· ( B c.~.M.) .n. IlOJIHOe ceqemrn peaKI(HH (I,5.t,0,J)Io-27cM2 

no,l\TBepE,n;aIOT cnpaBe,11;irnnocn rnnOTe3hl sapsr,noBoil mrnapn

auTHOCTH. 
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BB e .It e H He. 

OAHOH .H3 OCIIOB conpeMemron (IieJioMeIIOJIOrUtteCIWi1 Teopvm CHJib-

133amJ.o,rr;e11CTBHll SIBJIReTC.Fl rvrnoTesa sapsr;i;osoi1 uesaBHCH-

MOC TH .F1,rr;epm.1x .cu_n. · 3neMeHTapmi1tt auamis n0Kas1.rnacr, 11ro nee us

eecTuue B IIaCTO.fllrte~ npe1,rn OilblTHUe ,IlaKTbl no CUJII>HUM B3aHuo,n;encr

BUSIM ue nponrnopetiaT TpedonamrnM nor: nmoTesu. Haudoiree ncpcncx, 

TMBHblM nyTeM ,rr;JI.Fl ,rr.ormsarenI>crna cnpane.I(nv1nocrn saKoua coxpaHel!HR 

H30TOnHqecKoro CDHHa npH BUCOKHX 3HeprH.fIX .fIBJIHeTC.Fl T04HOe KOJIH

t1eCTBe1moe nsyqeune npo14eccon o6pasoeamrn IT-i.!esouoe. UeHnwe cne

.rr.eu11.F1 n noM cM1,1cne. uoryT ciJ-JTb nony1rn11u upn cpaBHemm cet1em1ii 

ocipasonamrn IT-Mesouoe B pea1uurnx: 

p+p - rr+ + d (I) 

n+p-rr0 + d (c:) 

Hnr eme B I952 ro.ny yKasan, 1ITO CCJU1 1130TOilH4BCI-Hll cmrn B M030H

uyr~JIOHHhlX B3aHMOAe HCTBHJIX coxparrneTCR, TO 1,1e,::,rr;y )1ml;qJepem~1mJIJ,HLI

MH cetie1rnSIMH yrmsarrnux peaK1~v1i1 )WJIY.i:HO cymecrno!:lan npocroe coor

uoruemrn: 

6/9) = r 6
1 
(S) (J) 

Huaqe roeopR, yrnonee pacnpe.rr.eneunSI IT-Mesouoe, o6paayromnxcs e 

peaKI.4vtSIX (I) H (2), )10JiiAHhl dI:ITb TOY.C,I.C9CTBOHIUiI, a nOJI!lbIC cetJeHIIR 

peaKI.tHfi1 ,!(OJIEHLI OTHO'CHTI>CJI Kar\ 2: I. 

PeaRl\HSi (I) Il0,!4pOdHO H3y4aJiaCb Mitormm aBTopaMl1 (cM.o6-

30pCI) H pa60Thlc 2- 6)) H B Ha~TORlltee BpeMR c11e,ri;errn.fi O nen HM610TCR, 

natnrna.fl OT nopora nnnon .rr.o 0uepr1-111, npoTOHOB 900 l.10B. Ha cmrxpo

I.4HKJIOTpone JiadopaTopmt .1I,J:tepm.1x npodneM 0Ta peam.urn c:t1cTeMau1tfe

cm1: 11ccne,nonanac1> B odnacn1 0Hepr1tn Lf60-900 u::rn B padoTaxC 4- 6). 
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rro cpanuemno c rrnpnoit peartl\Het1 H3ytie1me pearw;nn (2) cnsrnaHo 

co M!rormm Tpy.n;HOCTm.m, odycJI0BJieHHLIMH, B OCH0I3HOU, 0THOCHTeJII,H0 

uanon HHTeHCHBHOCTI,IO nylIKOB neRTp0HOD, dOJibillOli illHpnnoli 3HepreTH

ttecKoro cuercTpa uei1Tponon n, IIaKOHeu;, OTHOCI1TeJII,H0it CJIOl'CHOCTI,IO 

U.I(CHTI1cpI1Ka1~1u1 peaIC!:\l'm, BLI3BaHH0H TeM, ~TO O.ll;Im 113 oc5pa3YIO!!\I1XCSI 

qacTnu;.-rr0-uc30H SIBJISieTCfl HeHTpaJII,HOR I1 npaKTWieCKH HrH0BeHHO pac-. 
na~aeTcR. 

YKa3clI!HUe OdCTOflTCJII,CTBa, Il0-BH,IJ;l!MOMY' TIOCJIYi.tHJIU 0CHOBH0}l 

npHlIHHOA Toro, lIT0 .ri;o cero npeMeHH pcaKu;Hn (2) u3yqanac1, ncero B 

.I(BYX padoTaX Ii T0JII,K0 npH 0)l;II0ii ::meprmI na,n;aIOntHX HCiiTporron' L1QOI-,!on. 

I1pI1 3T0M B 0.I(H0H 113 pa6oT (?) Cil,IJI0 onpe.n;eJieH0 JIMillI, yr JI0B0e pacnpe'."" 

;i;enemrn o6pa3yIOl!\HXcrr rr0-11e301ron ; ono mm3aJioc1, pamrnu (0, 20.;!;.0, 06)+ 

+ colg; n .11;pyro:/8) - uapn.ri;y c yrnonuM pacnpc.ri;encmrnu I13Mepri:noc1, 

Tamie 11 nomroe cetJemrn. Cne.ri;yeT yKasaTI>, o,n;Harrn, tJT0 ecm1 nomroe 

cetiemrn B II0CJie,n;He;i pa6oTe (S) c5IVIO onpe.ri;eJieH0 c T0lIHOCTI,!O "'20% 

( Gt = (O,L1Ito;o1)ro-27mi3),. To TotmocT,I> 1rnuepemrn yrJionoro pac

npe.n;enemrn dHJia RBH0 HC.IJ;0CTaT0tJH0tl. l33RTr18 B cono1;:ymrocT1: pe3yJio

Ta'rl:,I omi:caHHLIX .. 0Il1IT0B C orrpe,n;eJiemIOli. T0tJH0CTI,IO CBH,Ii;CTCJibCTB0BaJIU 

0 BHilOJIHe~un C00THOillCHHR flHraC3). 

Omtcl:IBaeMhle m1Ji:e HCCJie,I;0BaHUJI c51!Jm Bh!IlOJIHeHtI C u;em,IO BWICHe

mrn cnpane.n;JIHB0CTH ri:ITI0TC31,1 3apSI.I(0B0l1 He3aBHCUM0CTU Me30H-HYKJI0II

uoro B3aiill0A8:t1CTBU.fl Ha 0CII0Be l13Yl!CHUR peaKJ~UU (2) np:: 3l!0!)Pl111, 

3Ha'llt1TeJI:ono rrpe1mmaIOqeil nopor oopa3oBamrn ue3ouon. 

ITOCTAHOBKA OIIHTA. 
B ycJI0BURX 0TH0CI1T8JII,U0 Hec50JII,ill0H I1HTCHCHBH0CT!i1 nytIKa nen-. 

TP0II0B 0'i' cmrxp0!:\HKJIOTp0!Ia (3. ro4 I/c1.r2ceK) K MeTo,n;y UCCJie.n;onaHJi1J1 

U annapaType rrpe,I(T,RBJISICTC.fl Tpec5onamrn B03MOjKH0 c5onee BhTC0IWll 3lp

qieKTHBH0CTI1. C 3T0i! u;eJII>IO Ha.Mu 6Irna rrpuMeHeHa CllCTeMa, B K0TOp0M 
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perHCTPHPOBaJICR Ha COBna.,n;e_mrn C ,IteviTpOHOl.t TOJII>KO O,ItHH ra.MMa-Irn~T 

OT pa.cn~a. rrO-.Mesoita.. Ta.Im.fl CHCTeMa. npH ~meprHH aetlTpOHOB 600U:rn 
j . 

o6JI~aeT. 3qxpeKTHBHOCT:blO B HeCKOJII>KO .n;eCRTKOB pas 60JII>llleil, qeM Cl1C-

TeMa, npttMeHsrnma.sicR B pa6oTe ~7),. B KOTopoit npPI noMOlltH Tpex Te~e,- ,.> 
. ' . 

CKOfi.OB perHCTPHPOBa.JIOCI> O,ItHOBpeMeHHOe o6pa30BaHHe · .ItBYX rru.wa.-'rdiau-

TOB H ,1tel1TpOHa. 

){JI.fl. OT dopa ,Itet1TpOHOB no HMIIYJII> Ca.M npHM8HSIJIC.fI ·Ma.~HHTHiiIH 

cneKTpoMetp, npn noMomn KOToporo MO~HO d~JIO BI,I)l;8JIHTI> OTHOCHT8JII>HO 

ys~Htl SHepreTHli8CKHt1 HHTepBa.~ H3 cneKTpa nepDHliHiiIX He~TPOHOBo 
• 

IlpH Bhl6ope MeTO,Ita. HCCJie,ItOBa.HHSI
0 

YliHThlBaJiaCI> Ta.Iae HeOdXO,ItH- ·• 

MOCTI> HCKJIIOli8HHSI npID!eCH qa.cTHU OT pea.K!UiH 

n+p-n°+n_+p, (4) 

KOTOpa.SI MorJia. cymecTB8HHO HCKa3HTI> pesyJII>TaTH. 3Ta 3a,Ita.qa TaKXe 

JierKo pema.Jia.CI> B ycJIOBHSIX HCilOJII>30BaHHSI MarHHTHoro cneKTpOMeTpa 

B KaHaJie perHCTpa~HH ,Itet1TpOHOB. 

CxeMa O!WTa H30c5pa.JiteHa ua pnc.I. IIyqoK Het1Tp0HOB, npoi1,ItSI KOJI

JIHMaTop; BI,mOJIH8HHhlti B BH,Ite BepntKaJII>IIOit ntemt, na,ItaJI Ha IIOJIHSTHJie-
' . 

IIOBYIO (CH2) HJIH rpaq>HTOBYJO MHW8HI> (C). atxlJeKT' oc5.fI3aHIUill1 BO,Itopo,Ity' 

onp~,IteJISIJICst no pa3HOCTH sqxpeKTOB CH2-C· J{Jist pa3JUlliHhlX Oc5Jiacteti 

3Heprnn·.n;etiTpOHOB (pa3JIHliHblX oc5JiaCTell yrJIOB B c.~.M.) dbIJIO BHdpa-

H~ :.n;Be naphl -:unmeuen (c TOJintHHa.MH (CH2) 6 r/cu2 11 2 r/m.t2)., liTodhl · 
. . 

CB8CTM .n;o MHHID!yMa Q?npaBKH Ha MHOrOKpaTHOe paccestHHe .n;elltpOHOB 

B MHW8HSIX. MHW8HH H3 rpaq>HTa CO,ItepzaJIH liHCJIO SI,Itep yrJiepo,Ita PaBHOe 

q11cJiy 3THX st,Itep B noJIHSTHJI8HODiiIX wmeHHX. PesyJII>TaTH, nOJiytl8HHhl8 

C MHllI8H8MH pas_JIHqHI,IX TOJimHH, corJiaCOBiilBaJIHCl> no 0611tHM TQqKau. 

rru.wa-KBaHTH OT pacna,Ita n°-Me30HOB perHCTpHpOBaJIHCI> T0JI8CKO-. 

nou:, KOTOpHll ycTaHaBJIHBaJICst Ha yrJie, COOTB8TCTBYIOIIteM HanpaBJI8HHIO 
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'ABUEemuI rr0
-Me3oua B JI.C.K,. TeJieCKOn COCTOSIJI 113 Tpex CUHHTMJIJISI-

1:(HOHHUX C'll8T'U1KOB ( c ).(l1a?4eTpa.MH 90 MM, I20 MM M I25 MM), nepe).( 

KOTOp11Ml1 pacnoJiaraJIC.fl CDHHI:(OBLill KOHBepxop TOJIIJlHHOIO 7 MM H ).(HaMeT

poM 90 1.m. tJexnepTl:illit C'lleT'llHK, naxO,Il;illl(HliC.fl nepe,II; KOHBepxopoM, BKJIIO

qaJIC.R Ha cllITllCOBila,!1;8HH8 C O.CTaJihHl:ilMH H CJIY"XHJI ,IJ;JIII yuem,wemrn qio

Ha OT 3apSIJiC8HHl1X qacTMI:(. CrtHHT~JIJISITOpa.MH C'lleT'llHKOB CJIYJ!tHJIH pacx

BOpl:il Tepcpemrna B TOJIYOJie HJIM cpeHHJII:(MKJIOI'eKcane, 3amrnaBmHeCSI B 

K01ITellnep1,1 H3 .1uopaJIIOMliHHSI HJIM nJieKCl1I' naca. 

J{JISI Toro, 'IT06U: HCKJIIO'llHT:& BJ1HSIHH8 MarHHTHOro nOJISI Ha qJOTO-
. . 

YMHOliCHT8JIH, nocJie,Il;HHe 61:ilJIH 3WCJIIO'llenu: B xeJI83HU:8 3Kpanu C TOJill(HHOIO 

CTeHKH 5 MM • .Uo6aBO'llHaSI 3Kpa1mpoBKa OCYIJleCTBJISIJiaCl, napylltHblMH KO

xyXaMH C'll0T'llll'.KOB, H3rOTOBJI8HHb!MH TaKliCe H3 xeJie3a. nocTaTO'llOOCTh 

:mpam1pOBKH, npoBep~JiaCL no CKOpOCT:0: C'lleTa ra.MMa:-KBaHTOB npH BKJIIO

'lleHHOM H BiiIKJIIO'll8HHOM MarHl-i!HOM none. IIJiaTo T8JI8CKOna no Bb!COKOMY 

minpaliCeHl1!0, nHTaIOIJlel.iY qJOTOYJ,IHOliCHTemt, COCTamrno OKOJIO 200 B c 

-naKnonoM ne 6onee IO%. 

, 8nepretWiecKHit nopor ra.MMa-xenecKona onpe.zteJISIJICSI TOJi1Itmrnn 

CI:(11HTliJIJI.R:TOpOB 11 {jI,IJI BU:6pan ).(OCTaTO'llHO HH3KHM ( ('V 25 Msn). He

BLICOKH!it 3HepreTU'lleCKH!it nopor 61:ilJI neo6XO,Il;HM ,ItJISI Toro, 'llT06ll sqxpeK

THBIIOCTh TeJie CKOna no B03MOliCHOCTH CJia6o MeHSIJlaCh npH H3Mepemm 

::mepr1rn peructpnpyem,rx ra.MMa.-KBaHTOB B npe,IJ;enax I5Gfct~ 400 MsB. 

!AArIIl1THHvl-CIIEKTPOMETP. 

CneKTpoMeTp 6b!JI ocyllleCTBJI8H Ha OCHOBe 3JieKTpOMariutTa C Mruc

cm.1aJihHl,!M noJieM B IBOOQapcTe,14 H 3a3opoM 60 MM. 

B pesyJihTaTe ana.JIH3a Bcex neo6XO).(M.MhlX YCJIOBH!it Oill:ilTa: Tpe60-

na1mli onpe,11;enennoro 3HepreTH'lleCKoro 11 yrJioBoro pa3peme1mi1, uruccn-

1M1,.r11,uot1 oqxpeKTll_BHO CT~ npJ1 B03M0jKij0 _J,teHhfileM rpone, -ltHHHMaJihHOro 
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.JJ.eTeKTOpOM C>HcTpbIX .n:et!TpOHOB CJIY:l!CHJIH TOHKOCTeHHble ( CTaJII, 

0,15MM) cqeTqllKH, HailOJIH0HHhle MeTHJiaJieM (CH20CH3), pac!oTaBmHe npH 

Clom,nmx Hanp.HJKemu1x (1700-2100 B) B pe:nmMe "orpam1qe1rnon nponop

unoHaJibHOCTli". 3TH ctteTqllK~ ClhlJIH pacnoJIO:llC8Hl,l Tpe)iI.fI rpynnaMH B,IJ;OJII, 

TpaeKTOpim ,II.BYtilitemrn .uet1TpOHOB C>Jlli13 KpaeB noJIIOCHhlX HaKoueqHHKOB. 

Ha pnc, i U3OC>pruiteHa C:t1CTeMa cqeTq!t!KO B, perncTplt!pOBaBIIJHX A~i1Tpo

Hlil Ha COBna,nemre C O,Il.HUM raMI,ta-TeJieCKOilOM, B TeX CJiyqa.fIX, Kor ,n:a . 

:3!0 OKa3blBaJIOCI, -BO3MOY.Hh!1I no ycJIOBH.fIM reoMeTptrn, B ueJIJIX COKpaute

HH.fI apeMem1 11sMepem1n 11:cnoJI1,soBa1mc1, .TI.Be Trume CHcTe1m, pa6oTaB

nrne OT o6utet1 uumemr. CqeTttHKH rpynn "a" H "B" 'HMeJIH pasuephl:,n::i,m

MeTp IO MM, ,Il.JIHHa 100 MM; rpynm.r "c" - 18 MM 1i1 300 W.!, COOTBeTCT

Bemto. 

BKJiroqem,ie ctJeTqUKOB B COOTDCTCTBYIOl!llte KOMC>li1Ha4HH COBrra.rr.emiti 

O6ycJIOBmrnaJioc1, TpeelonarrneM onpe.n.e110Hnoro BH,IJ;a KpHBoi1 pa3pe1IIaromen 

· cnocoelHocTH. l{a:HCAhlti ctJeTttHK rpynm,1 "a" 6hIJI BKJ110qeH Ha conna,u.em-rn 

TOJII,KO c O,JJ;HHM p.H,IiOM ctteTttHKOB 11 B11 (4 ctteTt{HKa) H co BCeMH ctteT

tl!t!Ka.MH rpynmi "c". 3nepreT11ttec1we paspemeH11e, Ta.KHM o6pasoM, onpe

,n:eJI.HJioc1, nonepttHhlMH pa3Mepa.MH O,JJ;Horo cqeTtt11Ka "a" H O,JJ;Horo p.H.n:a 

ctteTttl1I{OB rpynnhl "B" • .TI.JI.fl Ka.JIC,IJ.Oro yrJia CyMMHpOB6.JIJ.,!CI, noKa3aHH.fI 

qeTblpex rpynn cOBna,u.em1tt uma "at. + B\.. ". Yr JIOBoe pa3pemeHHe cHc

Tei.m, onpe,neJISICMOe mHpI1HOH Konpa cqeTttHKOB "a", 61rno Bhl6paHO paB

HhIM I,5o B JI,C,K. 

1I3MeHe1me yrna, Ha KOTopoM perncTpHpoBaJIHCb ,JJ;eiiTpom.i, npo1-rn

BO.JJ;Irnoc1,. nyreM nepeuememr.H rpynn ctteT_ttHKOB "a" i,r -"BIi D.ItOJIL KpaeB 

IlOJIIOC!IhlX Ha.KOHe l[HJi1KOD. Beeb UHTepnaJI yr JIOB ,nettTpOHOB (MaKCli1lAaJII,-

Hl.Iil yroJI mrneTa ~ellTpOHa B JI.c.K. paBeH ILtO) OXBaThIBaJIC.fI npH 



- b --

)(BYX 110JIOJ:Cemrnx MarHHTa OTHOCHT0JlbHO 11ytIKa nettTpOHOB • 

DCTl'!pOBKa 110J10Jit0Hl'I.fI ctrnTtIHKOB Ha TpaeKTOpm-1 ,D;BHlK8HH.H ,n;el1-

TpOHOB npou3BO,D;IiJiaCb C 110MOII{b!O TOKOH8CYJiteit HHT:t1, noMemamuettcR B 

MarmtTHOe noJie • OnmdKa B ce1.1emrn, CB.!I3a1rna.1I C TOqHOCTb!O ycTaHOB

Kl1 ctieTqHKOB, )(JIR dOJiblliHHCTBa yrJIOB ue npeBh!lliaJia I-2%, M TOJibKO 

)(JI.II 1.J8Thlpex yrJioB, COOTB0TCTBYIOmMX BblJieTy ,n;et1Tporm B 3a,nHIO!O 110-

JiycrI,epy B C.1\.M., Olli:t1dKa COCTaBJIRJia 7%. 3,n;ecb OT!IOCUT8J1bHO dOJib-
' 

ma.II neJieqnua norpemHOCTH odyCJIOBJieHa TeM, 1.JTO ,n;eATpORhl, odpa3yIO-
' - --

ll{:t1e ca 11PM pa3JII11.JHh!X :meprmIX na,n;aiomMX eettTpOHOB, B JI. c.K. HMBIOT 

o,ren1, dJII13K:t1e 3Ha1.JeH:t1.fl :mepr1rn. B3a:t1MHh!M pacnoJ10:m:e1rneM cqeTqii

KOB "a" III "B" 3a,D;aBaJICR TOJ11,RO HI1llCH:t1Ii :mepreT:t11.JBCKHM nopor, OT-:

Be1.1a10mnn :meprn:t1 HeilTpoHon"':550 M:rn. MaRcHMaJ11>HaR ::meprH.!I per:t1cT

p11pyeM11x ,n;ei1TpOHOB 011pe.n;eJinJ1ac1, nepxueu rpaH11nei1 cneKTpa ue11Tpo

HOB. 

"SJIOK-cxel.!a :3J1eKTpomrnx ycTpOMCTB CfleKTpoMeTpa I130dpaJ!CeHa Ha 

p1ic.2x). H1my:rr1>ch! OT C1.J8T1.JUKOB "a",· "B" H "c" 110CTymJJII1 Ha 

CTa1i.napTHUe ycirn11TeJ1H - npeodpa3oBaTeJrn m.myJII>COB YTIH - I C 

TTOJIOCOI1 nponyCKaHI1.H I Mr!.\ H K03qJ<pHI~HeHTOM yc1rnemrn ro1+, B BhlXO)(-

. l!HX KaCKa,n;ax KOTOphlX rpopMHpOBaJIHCb mmyJII,Cl,I C onpe)(eJieI-IHOlt )(JIH

TeJII>HOCT!,IO (i+-5 ro-7 ceK) H aMnJIHTy)(oti (8 B). ·odmee 1.1vrcno 1mua

non ycnnemrn ., ;IT.JIR )(ByX CHCTOM ra30BhlX CtI8T1.JHKOB dhlJIO panHO I8-TH 

(Ha p11c.I H 2 I130dpa:r.teua TOJII,KO O)(IIa H3 CHCTeM c1.1erqnKOB ). 

Cq1opM11:poBaum,re B YIDI-I CI1rHaJihl B IW.Jlt)(OM M3 KaHaJIOB, KPOMe KaHa

Jia "c(', "pa3)(Ba:t1BaJII1C1>1' H 110CTyna;rn Ha CMBCHT8JII, (A HJII1 B) I1 

cxeMy nponycKaHHi::-- (Ilp). CTau,n;apnrnoBa1rnhle HMnyJ11>cu OT ,n;nyx cMe-

x) tiacn :JJieKTpo1mhlx ycTpol1.cTB namero cneRTpoMeTpa codpana no 
cxeMaM, JIIOde3HO npe,n;OCTaBJI8HHhlM uaM aBTOpaMH MHOroKaHaJII,HO
ro raMMl;l9511er<TpoMeTpa, paspadoTanuoro B JiadopaTop1u1 a,n;ep11ux 
npodJieM~ • . .· 
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cnTeJie11, rawm-TeJiecKona 11 ceJieKTt1py1omux ctteTttt1Kon "c" 110.n;ana

JIHC!i Ha CXCMY 11CTHpexKpaTHh!X COBITa,IJ;C!It111 (cc) (pa3pell1a10mee npeMJI 

5 ro-7), KOTopan BH.n;anaJia ynpaBJIHIOlllttii mmyJI1,c Ha cxeMhl nponycKa-

. I!l-t:1 (Ilp) • IIocJie,n;mrn nponycKaJia Ha "Me,ll;JICHHI,Ie II BllXOAHLie O,ll;HOBHCipa

TOpU m.myJil>Chl OT conna.n;e1rnn ( 'f KBaHT + ,n;ei1T~OH) H nottTH IlOJIHO

CTblO YCTpamrna sarpy3KY 3THX O,ll;HOBHCipaTOpOB cJiyttaiiHhIMH HMilYJibCaMM 

OT 1oHa ITOCT0pOHHMX M3JiyttenHR. 

Hyr.nrne KOMCi1rnau;1rn cpaeiawnamrn Koop.n;11naTirnx ctteTtt1mon, ttepes 

KOTop1,1e npOllIJia qacTm~a, OTCiupaJIHCb npvr ITOM0ll{I1 peJie, OCiMOTKH KOTO

:ph!X, BIOI!Ottamrn:o B aHO,Il;Hliie u;enn Bh!X0,n;m,rx 0,ll;H0BHCipaTopon. CqeT 3TI1:X 

KOM61rnau;11it It MX cyMMhl ocymecTBJI.flJICSI :rneKTp0Maxm1qecKHMl1 cqeTtll1'.Ka-

. IWIITPOJI1HI1E OIIHTH, 

I. nJisi: Toro, qToCiH yCie.n;HT:bCR, qTo perHCTpHpyeMble cneKTPOMeT

pm.! qacTHU:hl .HBJISIIOTCH )iel1CTBHT811:0HO .n;eilTpOHa.l:m, CiblJil1 l13Mepem,1 KpH

Bble norJiolllemrn nux qacTHU: n ue.n:11 ,n;m1 ,n;nyx yrnon BhIJieTa rr0-Meso

non e; = 34° 11 I46° :) IIonyqeHHble 1:pHBble ( puc. 5 ) HC 0CTaB11.flIOT 

c;:mmemur B TOM, qTo perncTpHpye1-rne aniiapaTypon coCiblTHSI oCi.fl3aHhl 

COBI18..n;8HHIIM raMMa-rrnaHTOB 11.MSHHO C .n;eilTpOHaMH. I{pynre cna.n;bl Ha 

KPHBblX HaxO,Il;SlTCSI Toqno B MSCTax pacnono:icemrn ,ltSHTp0B pacrrpe.n;ene

HH}t npoeieron, KOTOpl:rn 0:::CH,ll;aIOTCSI Ha OCHOBe paccMOTpemrn ItHHeMaTHKH 

HCCJIS)l;yeM0a peaKU:HH ( Ha pHC • ., CTpeJIKH d ) • !Ip0T0Hbl C T~Km.m 

:»te mmyJI:ocru,m 11Me10:r rrp0Cier11, npm.tepHo n.n;noe npeBHlllaIOll\He npo6er:u 

,n;eltTpOHOB. 

*) 3,n;ec:o H .n;aJiee 3HaK * CJIY:OCHT )VIS! 0Ci03Ha'tiemrn yrJIOB D 
CHCTeMe ~euTpa Mace CTaJIKirnaIOll{HXC.H HYKJI0H0B. 
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2. Hcnom,3onamie i.mrH11Tnoro ·rroJIR AJIR perHcTpan1rn .nettTponon 

ll BbI6pammH :rneprenP:teCKHll rropor (Err=550 M::rn) ll03BOJI.fIJOT llOJIHOCT!:,JC 

lt3C5aBHT!:,C.fI OT rrpHM8Cll qacu1n OT peaKqIUl (4) ,lJ;JI.fI (')QJII:,lliHHCTBa_ llCCJI~ 

,Il;OBa'!HbIX yrJIOB rr0-Me30HOB. 0C5JiaCTI:i yrJIOB, r.ne yKa3aHHaS! llpHMecI:i 

OTCYTCTBY8T, COOT BeT CTByeT ,n;etlTpOHa!vi, Bh!JieTaIOlll11M nrrepe,11; B C • q.M. 

H IUJ:e!Oli(UU "60JI!:i!llll0 11 I1MIIYJI!:iChI B JI.c.K. (BeTBI1 KpllBHX - Ha p1rn4' 

Jiei!tall~He Bhlille rpam1nbI B03MOllC}I@X :m.myJII:iCOB npOTOHOB OT peaitl~lUI 4). 

Jis_pHC_!4_ CJI_S,I(X_eT Tamrrn, t!TO, HarrpOTllB, B oC5JiaCTll 111.!aJibIX" mmyJII:i

COB, COOTBeT CTBYJOII(l;~ ,11;etirp~H8.l!, riii.ire'.fti!Olll11M ·"Hasa,n;" -B C • n'.M •, (neT-
.. -------

DH KpHBhIX, JieJJtalllH8 Hllllte rryHKTHpHOii JlliH1111)npm.recI:i npOTOHOB MmKeT 

HMeTI:i MeCTO. B 8TOM OC5JiaCTH Ha KPllBOli yr JIOBoro pacnpe.nenem,rn rr0-
* M830HOB dbIJIO H3MepeHO t10Tb!p8 TOtlKH, yr JIB e.fl" = 270, 340, 400 v! 

-\Ir ' 

50°. ]JI.fI .!(Byx 113 HMX 9 = 34° 11 50° npm.rncl> nporOHOB, CtlllTaeMLIX 
' - ~ .. 

.ua .. CO:Q!1_M0Hl1e C rr0 -Me30HaMH, dl:!Jla onpe.neneHa C llOMOlll!:ilO qnrnupon, 

1101.rnlllaeMhIX rie;~A-cq;~tnmai~ir "c i,. B ci1:Jrypa3JIH~1rn -npoe5eron )teHrpo

HO_B 11 npOTOHOB, HM8IOlllHX O,ll;HHaKOB!le m.myJII:iCbI, peaKI~HSI (4) nerrw. 

- OT,ll;eJIRJla_cI:i. HsMepemrn normsaJiu, q1;0 na npmrncI:i nenenurea; ,n;JIR 

¾,-· .;;, 5 7 8n = 34° ona cocraBJl.fIST (6,5.;t5,9) % u AJI.fI ell'= 50°: (O,?.to:2) _% 

OT OCIIOBHoro sqxpeKTa (peaKI.\MH 2). ,UJI.fI ocraJII:iHbIX ,n;nyx yr JIOB. rrpu

M8Cl> yqll'rf,IBaJiaCI:i rryreM JIUH0l1HOH 1rnreprroJIJ1qHH H 3KCTpanOJI.fiqlm 3Tl1X 

)tamrnx. 

3. C qeJI1>10 ycraHOBJI0HHJI Toro cpaztra, qro per11crp11pye1.me rau

Ma-Knarrrhl .neitcTBliTOJI!:,HO S!BJISIIOTCSI npo,n;yKTaMU pacna,n;a rr0-Me30HOB, 

oc5p83 yro~uxcR B pea1nun1: (2), HaMM e51rna nsyqeHa KoppeJiaqnsr yrJioB 
. ¼ . 

Bb!Xo.n;a raMMa-KBauT on H .n;eHTponon. Omrr BhIIlOJIHe!f · .n;m1 yr Jia E\. ==I08°. 

l'e3yJII:iTaTLr noro ohh!Ta npe.n;cranJieHhI Ha p11c. S . 3)tecI:i no oc11 

ae5crurnc OTJIOJKeHhI yrJihI .Me)JC.n;y oc1>10 remic1rnna n nanpaBJieu11eM, .. B KO-
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TOpOM .D;BM'1COT C.H rrO-Me3OH • KpMBa.H Ha PHCYHKe - , OlltH.n;.aeMhlil :3cpqieitT, pac

ctrnTanm,iit .n;mr cpe.n;Heil :3HeprHH HeHTPOHOB 600 M:3B. Mm1mo BH.n;eu 'tITO 

MCKOMa.H KoppeJI.HUHR OTtieTnHBO Ha6J110,n;aeTC.H. 

::,P<I?EKT:t1BH0CT1 rAM?iiA-TETIECK0TIA. 

Tene c:icon, ycTaHaBmrnaeM1,1i1 na HarrpaBnemrn .U.BHiitemrn rrO-Me3OHOB, 

perHCTPHPOBaJI HFl.H()OJiee :3Hepruqm,IS raMM8.-KBaHTbl OT ero pacna.n;a (OT 

150 ,JJ;O 400 JfaE 3 3aBli1CHMOCTH OT yrna, ua KOTOpOM BOJIMC:b HadJIIO,Iie

mrn). )lJI.H orrpe,iieJieHHSI 3~Bit1Cl1MOCTH :,q.'¢eKTli1BHOCTM TeJ1ec1rnna I( ;r OT 

::meprmt perMcTp11pyeMJ,IX KBaHTOB (JhlJIH nocTaBJI0Hhl BCIIOMOraTeJI:bHLle OIIhl• 

TH, B XOTOph!X H3yqaJIOC:b,IIpOXOEA0HH0 dhlCTph!X :3JIOKTpOHOB qepes KOH

BepTOphl pa3JlHqHoll TOJlinMHhl. Pesyn:&Ta.Thl 3THX OIIblTOB cymecTBeHHO 06-

JierqaIOT aa,n;aqy paclleTa :,qx.peKTHBHOCTM. ·13 ca.MOM .u.ene, ec1m H3 omua 

l13BeCTHa BepoHTHOCT:b, C KOTOpott per11cTpli1pyIOTCSI 3R0KTPOH C\,- 11 IIO3H.T• 

pOH q,T, TO BepO.HTHOCT:b, c KOTopoll 6y,JJ;eT 3aperHCTpl1pOBaHa :3Ta napa 

nerKo onpe__.n;emtTL: ~ = I-(I-i) (I-Cf) (5). BepoSITHOCT:b o6pa3OBU

HHSI ca.MHX :3Jl0KTpOHO-IIO3l1TpOHHh!X nap VI HeTpy.n;Ho BhltIHCJIMTb no l13-

B0CTHUM 113 :3KCilepMMenTo/IO) ceqeHHSIM nornomen11sr ra.1wa-KB8.HTOB 

(:,qxpeKTOM KOMIITOHa H TeM donee q>OTO:3qxpeKTOM ,l\JISI :meprMti rropsr.n;I<a 

IOO i.l:3B MQjjCHO npeHedpeqb). Tipo1-rnB e.u.eHHe :3T.HX BepOSITHOCTeH .,_ \W 
onpe,n;~JISieT :3cpqleKTl1BHOCTb TeJieCKOIIa K (-KBaHTa.M ,l\aHHOH 3Heprn.11 • 

. CxeMa OIIb!Ta, B "ltOTOPOM H3MOpSIJillCb D0Jil1llHIU:,l l\, l13O6p8:Xena na. 

PHC. 6 • 3JI0KTPOHbI HY)KHh!X :meprHli nonyqaJIHCb ny-reu KOHBepc1-m B 

CBHHUOBOit MHllIOHH ra.1wa"7RB8.HTOB, KOTOphle Bcer,n;a IIpHCYTCTBYIOT B Ka

tl0CTBe npm,1ec11 B nyti:icax HeliTpOHOB 6oJI:&WHX :3Hepr11ri. UCTOttHMKOM 

3THX rru.ma-KBaHTOB flBJISIIOTCSI n°;..Me30Hhl, o6paayroutnec.a: na BIIyTpeHHei1 

. Mli1W0HH ClUIXPOUHKJIOTPOHa. 3JI0KTpOlm KOHBepcm,: OTKJIOHSIJIMCb MarHRT

Hh!M IIOJleM 11, rrpo~.n;sr KOJIJIHMa.Top ,D;l1a.MeTpOM 2 CM, nona,n;aJIH B TeJieCKOII 
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( ctteTttl1K aHTMCOBila,I(8Hl1ii 4 B 3THX omnax CJI,IJI y,n;aJieH). 3Kcnepm,teHT 

COCTORJI B l1'.3MepeHHH OTHOIJI8HHR CKOpocren ctte_T.a TeJieCKOna· C K~HBep

TOpOM K 11HT8HCHBHOCTH nepBHtIHOrO IlyttKa :rneKTpOHOB. IJcpeMeHHhIMR na-. 

pa.Merpam; CJIYiK11JIH: l) TOJll!lHHa KOIIB.epropa t, 2) :meprM.fI n~3l1TpOHOB 

E + , 3) paccromrne OT u;eHTJJa nocne,n;uero CLtMHTHJIJIRTopa ,n;o oc11 

nytt:rm 'L • · 

Tipl1 Bl:,Il!l'ICJJeHHH Bepo.flTHOCTR perHCTpau;t-rn: naphl, B8JJHtI11HhI pac

CtIHTaHHhI8 no (JlOpMyJie (5), ycpe,JUI.fIJil1CI, 110 PR.I\Y 3HatteHMH nepeM8HHhlX 
+ . . . E, 't 11 nno~a,n;11 1i:01rnepropa. B pacttere npHHnMaJioc1,, ttTo ,n;JIR :rneKrpo;.. 

Ha 11: H03HTPOHa paBHLIX :meprH!i TeJiec1con OCJJia,naeT OAMHaKOBOl1 ::iqxIJeK-. ' 

THBHOCTI,JO. UIITerp11poBamrn :,qxpeKTHBHOCTH TeJiecKona (npOH3Be,n;emrn 

\ IA/' . ) no TOJill\HHe 1rn1rnepropa ~ . ,n;aer 11crrnMy10 B8JIHtt:trny 1w::iq4nu~11eu

Ta ~ r AJIR .n;arrnoH ::ineprm1 rru.ma-rrnanroB. 

BCJI8,Il;CTB11:8 BUCJpamron H8.Ml1 reoMeTpvIM (CJOJIJ:,filOH m10ma.,n;v1 KOHBep- · 

TO pa) ttacn, OJICKTPOHOB .naJKe B cJiyqae BJrneTa MX H3 KOHB8pTopa B 

Hanpanriemrn ,Il.BtlJiC8Hl1R raM1,ra-1rnaHTOB MOJ!C8T He nonaCTI, D 3[1AHllfi C'l!eT

tivm. 3TO npHBO,Il;HT K TOMY' 'tlTO H8ICOTOpHe y'tlaCTKM KOHBepropa pado

TaIDT C uen1,men :,cpcpeKTllDHOCTI,JO. Il03TOMY, ::iqxpeKTHBHBH T8JICCHhIH yroJI 

11en1,me .n;eiiicTDHTeJI1>Horo yrJia, 3axBanrnaeMoro 1\0HBepropoM renec1cona. 

Pe3yJibTaTLI B~'tll1CJI0IIHH F.03(pqJHL{M8HTa \( t'' OTHeceHHb!e K ::iqitperi:

TUBHOMY TeJieCHOMY yrJiy, KOTOphIH B CJOJII,lliMHCTBe M3Mepemi:i1 ClhIJI paBeH 
0 ' 

8,5.rn-'-pa,n;., np1rne,n;em,1 BTa6JIHIJ;e 2. 
Ta61rnu;a 2. 

6* 27°- \ 94° 132°: 146° 152° l 164° n- 49o ! 
Cpe,n;HRR ::iuepr1rn l aml 

I . 

I 
l 

ra.MMa-1maHTOB (JI.c.) 400 200 ' I73 163 I50 
lfaB. I . 

:)cfxpeI<THBHOCT!, TeJie CKO- l I ' 0,-53 0,51 . ,, . o,6I I o,ss 0,56 l o,54. na \~THe C • K 30,_) • TeJieC • ! I I -
lvrJIV. I t . 



TOllHOCTI> nan.rcemrnx OTHOCHTeJII>HblX 3qxpeKTHI3HOCTei1 ,D;OCTaTOlJHO 

BblCOKa (Jiyqnre tteM 5 %) • IlpH H3Mepemrn adCOJIIOTHOro BHXo,n;a peart~HH 

(2) ,ICJISI y:MeHI>IIIemrn OIU:I1C5I\H B BeJIHttHHe Kr °(ee adcOJIIOTHOr'o :matteHHSI) . 

duJI HCilOJil>30Ban KOHBepxop MeHI:,illHX, tJeM OdblttHo, pasMepoB: TOJill{lrna 

4 MM, .ztvraMexp 60 w: 
IlpH IlOMOll{M OilHCaHHOro Bblnre cnocoda pactteta 3Cpql0KTHDHOCTH du

JIM onpe~enenu Ta.K:HCe nonpaBKU ua saBHc1IMocx1, ee OT paccxomnrn Me:ir.

,n;y TeJieCKOilOM H ·LUinieHhIO (npH 1'!3:UepeHHSIX Ha MaJIIIX yrJiax TeJieCKOn 
.. 

oTo,n;BHrancn OT 1rnmemr, .tJTOdbl nyttoK neUtpoHOD He non~aJI na ero 

CTeHKH). 

0THOmeHHe sqxpeKTHBHOCTH .ICBYX raMMa-TeJieCKOilOB, HCilOJib30Ban

I.IIHXCSI B OilLITax,. M3MepSIJIOCb OT,D;eJibHO • C 3TOH ~e~b!O ua O,ICHOM l!3 

HCCJie,n;yeMhlX yrJIOB o,n:mr Tene,crwn dbIJI 3aMeHeH ,n;pyfMM (yCTaHODKa 

perHcTpHpOBaJia peaK~HIO n+p...rr0 +d. ) • !Io OTHOIIIeHHIO. CKOpoctevi C1i0Ta 

B 3THX ,ICByx CJiyttaSIX . rJ, : tli = o, 97 t.0, 05 MOJKHO c5lilJIO 3aKJI!OtJUTb, tIT o 

3qxpeKTHBHOCTH TeJiecKOilOD, HeC?40TpSI Ha HedoJI:E,lllYIO pa:rnm:.ty B lIX re

OMeTpHH, np11Mepno o.rcmraKOBU. 

H 3M E PE H H H. 
B KaJ!C,D;Oil cepHH M3MepeH!iI.H CttUTaJICSI 3qx])el\T OT uurueneH CII2 H C 

C KOHBepxopoM H c5e3 Hero. KpoMe Toro, ,IJ;JI.fI KOHTPOJISI H3MepJIJIC.fI cpoH 

B OTCYTCTBlte !4Hmemr. 3qxpeKT I OC>R3aHHUli HCCJie,n;ye1ioi1 peaKLVU1, onpe-

,IC0JI.FIJICSI Ka.K pa3IIOCTI:,: .· 
IC cfa ( . I( S°K) 

· ".fl= (Ne.Hi - NtHJ - W,- Ne · .. J (7) 

3,D;OCI, r,/ - CKOpOCTH CtieTa ,ItJIJI pa3JIHttHblX MHmenei1. I1H,D;eKChl '.'K" H 

"ciK" 03HatJUIOT C KOHBepxopoM H de3 KOHBepTopa, COOTBeTCTB OHHO • 
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B ycJIOBirn:X OilbITOB CKOpOCTH cqeTa C MrulleHSIMH M8HI,IlI8M TOJIIIlH

.H~ . (CH~ . 2 .rp/ cM2), _ c .· ~o;op:~t BhI_UOJIH8HO c5 OJII>IDHHCTBO H3MepemtH, 
. . . 

HM8JIH B. cpe,n;ueM CJie,n;yIOIIlH8. 3HatJemrn: 

, Tac5imn;a I. · 

Ml1IlI8HI> I 
CKOpOCTI, ctJeTa C KOHBep- CKopocn ctJeTa c5es · KOH-

i - TOpOM m.m/qac. B_epTopa m.m/tJac. 

CH2 
r2-- '• -·-- - 3 

C 3 I,5 
SPOH ~0,5 · "'o, 5 

Ms npuBe,n;eHHHX n;uqipcne,zyeT, tITo yrJiepo,n;HM MHmenr, ,n;aBaJia 

OTHOCHT8Jll:,HO nec5oJII>IlIOM . 3qx1J8KT_~_ 3TOT qiaKT npe.n;cTaBJISI8T CaMOCTOSI

T8JII>HbIH l1HT8pec, TaK•Ka.K yKa3bIBaeT na HeKoTopyro ococ5eHHOCTI> npo

n;ecca oc5pasoBaHl1SI rr0-Me30HOB B peaKi~mr (2} Ha HYKJIOHax cJIOJR:HbIX 

· SI,n;ep. ,UJISI ',n;annoro · sKcnepmienTa MaJiocn t.Jt Ito cpaBHeH11io c NtHz 
curpaJia ,oqenr, Ba1my10, poJir,, TaK KaK no nosBOJIHJIO noJiytIHT·,r, ,n;ocTa-

TOtIHYIO TOtIHOCT,I, pesyJI,I,TaTOB B 'Tette1r11e pa3yMHoro cpo1ca. 

li3Mep~lrnSI;,,B KOTOPbix B.BO,ll;ll]IaCI, HCKYCCTB8HHaSI sa,n;epiltKa MM

nyJibCOB, nocTynaIOlllHX OT TeJiecKona Ha Oc51IlYIO cxeMy COBU8,J\8HltM' 

( c.c. Ha PHC. 2 ) ' norcasamt' tJTO O CHOBHaSl ,ll;OJISI cqeTa des KOHBepTO-

pa oc5ycJIOBJiena CJiyqaMHbIMit COBil~emrnMit HMnyJII,COB .OT TeJieCKOIJa M 

cneitTJ)OMeTp~. BospacTamrn ipona H cqeTa c5es IWHBepTopa, a TaK:m:e 

yM8HI>memrn IlOJI83HOrO oqicpeKTa BCJie,n;ciBne Heo6XO,ll;HMOCTlt y,n;aJiemrn 

TeJiecKona OT MHilI8HH nplt lt3MepeHHSIX Ha yrJiax 6JIH3KltX K o0 H 180° 

SIBltJIHCI, OCHOBHiiIM nperraTCTBHeM, 3aTpy,n;HUBilI~!.{. npoBe,n;e!Ilf8_ JJ:3~.rep~tzHM __ , .. 

3cpqleKTa.Bc5JIU3H 3Tl1:X yr:7IOB. 

Ilpit U3Mepemm KpHBbIX norJIOIItemrn ,n;eilTpOHOB B .M8,Illi1IX norJio- _ 

THT8JISIX II onpe,n;eJieHHH npMM8CH tiaCTHD; OT peaKD;HH (4) oqenr, BaE:HO 

c5o!JIO yqecn qJOH CJiyqattuux COBn~emin Bee.ti CHCT8MbI C IlOCJI8,ll;HHM 
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KonpoM c'lleTt.JHKOB cne1ttpm.1expa. "c. BeJin'lluHa noro q;oua onpc.aenn

.n:ac1, nyTelJ cMememrn C'll8Tl!HKOD 11 0 11 D C'l:OpOHY OT Tp,aeK'.C0p1m ,!tBHEe

mi:.H .n.ettTpOIIOD. 

OEP&§Q!i{A P"t2YJI:bTATOB H3LIEPEHHfi. 

OxnomtTCJibHLie- cKopocTH cttexa ,ll;Jlll pasJiwrnux yr non rli:lJieTa .rr.eH

Tponon nponop1\H0HaJU,HH cne.n.yromett nem1tnme: · · 
. -0 If, 

II (Brl) ~ f 0ceZE~J Jt5~:: {1 (0cJ1 En}-f1r{e~ £11) N',, fE.)dFH 
0 

(8) 
* . 

3,ll;ec:& Bd -· yroJr .n.cttTpona n c.u.u. 

0d - -"- B JI.c. 
(5(f}~Ei,J- .n,MciicJ.iepenuvraJibHOe ceqenue peaKUim (2) B c.n.n. 

fd - Kp:rnan paspemarouteH cnocodHOCTH cne1\Tpo11etpa 
. Nw - _:mep~entttec:r:11tt Cil8KTP H8UTPOHOB B nytr.:ee (H3BCCT8II 

I., -II.. , • .191. - z 
r,- - r{t-fJCDJ¢(E"Jj - ocIJcDeKTIIIBH0CT1> perHcTpamm n°-Mesona, r.rr.e 

</J - yroJt Mee,IJ;Y OCblO T81I8CKOnQ, III 11anpaB1IO!Il10:.I .,n;B;!-
ICOHH.H II uesona ( n n.c.J 

fa - CK0P0CT:& rr0-Me:l0Ha (n n.c.) 
fir -::icJ.xl1e11:THBHOCTb xe.necK6na K r~M.Ma.-rrnauxau (cM.nrn:1e) 

Bee B8JIHqHHbI 6epyTCfl B npomrnOJibHl,!X e;mitm\ax. ,,;,yHKi\V!R 

I-~ 
2
~ 2 nupaJP:aeT B o:rnocv1xem,imx e.n.mmuax yrnonoe pacnpe~e

(I- p COl ) 
JieH:ae raMMa-rrna11TOB OT pacn~a rr?-uesoHa. 

- ; 

Kp~Di:iie pa3pemaromei1 C.ll0C06HOCTI1 f 4,(@J, ~tc) onpe.n.emU'.lTCH reo-

M8TpHei1 cneKTpOM 0Tpa Li pa3Mepa.MH LU1ill0Heti, OHH Bl:14t1CJI.HJiltCh cnatrn-

Jia aHam1xr1qecK1-1 ,T(JIR napaJIJI0JibHO na.n.arol!\ero 11y1nm, a 3axeu pe3yJI:&

TaTbl nnx pac1.1exon tIHc.11eIIHO mrxerpnp0Bam101 no minpanJ1e1mnr.1 yr

non ~Xo,T(a ,:rr;e}lTpouoB n cneKTpouexp. B pactteTe ytun:1,rna1mcr, 1,.0Het1-
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0 • 
",mie .. pct3Mepbl MI!IIICHl! ll perMCTIJMPYJOlllHX cqeTql'IKOB. BbiqtrnJiemrn yKa-

.. .. •. / 

samtbIM cnoco6oM KpHnhle paspemaIDniell: cnococ5uocTH I1Me10T BMA Tpa

neqHlit c saKpyrJieHHHMH yrJirum. 

ToqHoe onpe,I(eJICHM0 BMAa qiyHK~MH(j (0*, Ek} Ha OCHOBC H3Mepe

Imi1, mmoJIH0HH1ilX C OTHOCMT0JI:&HO llIHpOI<L!M cneKTpOM HCi1TpOHOB M 

,n;eTeKTOpoM, IDt1eIOll\HM llOCTO,miHI,IH :mepreT11qecKHM nopor, HeB03MO:S:

IIO • .IlJIR Toro, 't!TOCibl 6dolitTM 3TY Tpy,n;Hocn. B tracTosrnuuc ::ixcnepnMeH• 

Tax yrJionoe· pacnpe,n;e11emrn. npoiyKTOB peaKI.{Hn (2) M aCicoJIIOTHast 

B01Ill'C!HHa llOJIHOro ce't!CHllfi H8XO,Il;MJIMC:& )];JI.A: H0KOTOporo cpe,n;nesqxpeK

Tl-iBHOro 3Haqe1mR ~meprnn !ICliiTpOHOB. IIpe.I(!lOJiaraJIOCI, npn: aTOM,'. · 

't!To yr JioBoe pacnpeAeJie1rne npoAYKTOB 11ccJie,n;ye1.mn pea:it:qMM ne sa.:. 

BHCMT OT 3HeprMH uelitTpOHOB B 3HepreTnqecKOM MHTepBaJie, 3axBaTbl

BaeMOM ,n;eTeKTopoM, T.e., QTO 

6 ( S°"', E,J = 4 ( &'') • o ( E 11 ) (9) 

C yqeToM (9) BMecTo (8), noJiyqHM: 00 

..A< 0.i)= r{ (BdJ ::~ · kl i N,(,.}6(E,)tiE", = ~t/(E.) (i(E.) de-. 
o · . (IO) 

3,n;eci, BO BTOIJOM I1HTerpaJie qiymu~I1.fl N ( E,), C1WCJI KOTOpoM HC!:}H 
. ,. - ' 

I13 qiopMyJihI, l!M00'J: TY lite pa3M0pHOCTI>, 11'!0 11 cneKTP IIei1TpOHOB, 
i . . • ' 

!l03TOUY ee MOJitHO Ha3BaT:& mpqlCKTHBHhIM cneKTPOM H0HTJlOHOB. _HoBoe 

oCiosHaqeuHe BBe,n;eno ,n;JIH ynpo~enna .n;aJibHenmHx sanHcen. Ha pHc.t 

npirne;n;em,1 sHepreTHqecK1di cne:itTp uenTpOHOB B ny't!Ke II), irnuepeHHiirit 
· MCT0).(0:M MarHitTHOro cneKTPOMeTpa H THnHqHHil 3rfxpeKTHBH1ltl cneKTp 
. He t!TpOHOB. 

B CB.H3H C. TeM, qTo qiynKnH.H f ( Bl), KOTOpyro Heoeixo.n;m,10 on.:i 

pe;n;eJIHTb BXO,ll;HT B IlO,Il;l'IHTerpaJibHOe BUpaJKem1e, 06paCiOTKa pe3yJii-

··;a.TOB li3MepeHHH npon:3Bo,n;trnac:& M0TO,ll;DM TIOCJIC,Il;OBaTeJI:&HhlX npHCiJIMJKe

HHW • B nepBOM npHCJJIHJ!t8HUH npHmWaJIOCI>, qTo :mepreu1qecKHH cneKTp 

l 



- 15 -

Heil:rpoHoB rrpe.n;c:raBJme:r coc5oll iurn:mo, Jie:l!CalllyIO B pailone ero MaK
CHMyMa (Ha :mepr1111 600 M:rn) • YrJIOBOe pacnpe.n;eJieHI1e B :3:rOM ClIY-

qae JierKo orrpe.n;e!I11n, nom.,syJic:o ynpomeHHOti cpopMyJiott, BH:reKaIO-

llleti HS.(IO): · . / d~f}: ~ r* ... 1. ( Qj_)"' }(Gel) d{bj0d , 'ln-t@J.) ~ (II) 

IIoJiyqeHHaJI IIPH 3TOM pactte:re fPYHK~lrn ~. ( (yd ) y,ice 61rna c5JII13Ka 

K oKoirqa:reJII>HOMY BH.n;y • .naJiee, ncrroJI:osys pesyJI:o:ra:r nepBoro npu~

mu1temrn H yqn:r1rnan saBHCMMOC:rI, Bcex BeJUI1U1H, BXO)(Rl!lHX B qiopMy

JIY (IO), OT 3HeprHH HetiTpOHOB, c5llJIO oripe.n;eJieHO B:ropoe rrpHc5JIHJlte

HHe. rrorrpaBKH K rrepBoMy rrp11c5.1ll!JJteHHIO oiasannc:o MeHee 8 % .n;nn 

Bcex yr~OB rr0-MeSOHOB H c5llJIH, B OCHOBHOM, CBJISaHll co c.ri;eJiaHHHM 

paHee npe.n;rrolIOJJteHHeM o BH.ri;e cneK:rpa, Tart1m oc5pasoM, oKasanoc:o 

BOSMOJB:HllM orpaHHttH:rI>CJI BllttHCJieHHeM :rOJI:OKO B:roporo rrpHc5JIHE:eHHJI 

)];JIJI f ( EJ* ) •. 
Heoc5xo.ri;HMo sa.Me:rH:r:o, tt:ro nonyttaeMoe yKaSaHHW cnococ5oM yr

JioBoe pacrrpe.n;eJieHHe saBHCHT o:r rrpe.n;rroJioJJteHHJI o BH.n;e ¢YHK~HH 

BO3c5yx.n;eHHJI HCCJie.ri;yeMoii peaK~liH 6 (Err). C ~eJI:OIO npoBepKli ttyBc:r

BH:reJI:OHOCTH pesyJI:o:ra:rOB K BH.n;y 3TOH cpyuK~HH )];JIJI HeKo:ropliX yrJIOB 

c5llJIH BHttHCJieHll suaqeHHJI cetteHHti C )(BYMJI CHJI:OHO OTJIHttaIOIIlHMHCJI 

<pYffK~HJIMH BOSc5yx.n;eHHJI! 

I. C ¢YHK~Heil BO3c5yx.n;eHHJI, OIIHCllBaIOIIleil saBHCHMOCT:b cette

HHJI pox.n;emrn Me3OHOB. B peaK~HSIX (I) H (2) npH HeCIOJI:OWHX 3HeprH-

JIX 
(12) 

s.n;ec!i. fl. ~ mmy.n:oc M030Ha B c.~.y. H 

2. C ¢YHK~Hei!::BO3c5YJ!t)(eHHJI ,I{JIJI peaKWiH (I), Hail.n;eHHOit B 

paCl~:raxC14-.Li), )(JIJI :meprHil npOTOHOB 460-660 M;B •. 
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Pe3yJII>TaTbl IHiIT.IllCJieintH IlOKa3aJm, qTo IlOJiytmeMoe yr JIOBOe pac

npe.rr.enemi:e MaJIO qyBCTBl1T0JlbHO I<. BH,JJ;Y qiyHK~HH ~ (~) • ,UJIR .U.BYX y:im-

3ammx 3aBHcv111oc:reii oTHomemie ceqenui1 ,n;JIR pR.n;a oc5cne,n;?namlblx yrnon 

_MeIIR0TCSi M0Hbme, qeM na 5 %. B OF.OHT.IaTeJibHLIX .rr.aHHLIX, KOTOphle npH

BO,JJ:SlTCfl B 3TO1t pac5o:re, HCilOJlb3Y0TC.H BTOpM 3aBI1CUMOCTb cettemrn OT 

3Hepnrn. 

01rnuqaTeJI1>rme pe3yJI1>TaTLI H3Mepem1i1 yrnonoro pacrrpe.rr.enemrn 

n°-Me3ouon OT peru:r~1,m (2) npe.rr.cTaBJiem,r Ha pac. 8 • Onmc5!tH, yKa3aH

nue Ha pncymrn, BKJI10qa10T rrorpellIHOCTH B onpe.ne nemm OTIIOC11T eJII>Hott 

scM1e1<.T_HBHOCTH Kr- 5 %, a Ta.Kiite. n. 11sMepemu1 rrpnuecu rrpo:ronon B 06-

nacTn UaJILIX yr JlOB OT peaKI\l-1H ( 4 )- ( 6%) ; rrorpellIIIOCTH, CB.H3UHHhie C 

ycTruronKo11 c-qeTqHKOB cneKTpoMerpa (I-7 %) ; neToT.InocTb onpe.rr.enemrn 

OTHoc11ren1>not1 3!)!pe1<.i11n11ociu :renec:iconon (5 %) H cTaT11cr11qecKIA:e omn6, 

Kn :mcnepm,teHTa. 

CnnomHa.fi Kp11na.n ua pnc. 8 Haii,neHa 

:irna,npaTOB 11 ·coOTB8TCTBY0T Bhlprumnmo 

{.(ei-=-_(0,220 ! 0,022) + co52~. 

H3IIEP.Emrn_ from10ro cwrnmrn. 

ao cnococ5y HaHMeu1>mnx 

(13) 

. I ~ 
)lnll Toro, l!T06hI no :!13BeCTHOMY yrnonouy pacnpe.rr.enemuQ 't ( 8 ) 

(nat1.F,emr01.ty B OTHOCUT8JlbUhIX e.n;HHH~ax), orrpe.nemtTb IIOJlHOe cetiemi:e 

ncc.11e,rr.yeuon peaK~HH, .rr.ocTaTotmo 6HJIO usMepun AHqxiiepe1I~HaJ11>noe ce

ttemrn B a(lcOJIJOTI!b!X e.rr.1rn11~ax ,JJ;Jlfl o.rr.uoro 113 yrJIOB • 3TO Ch!JlO C,l\OJlUHO 

.rrp11 noMOt\n o,1u1onpe11em1oro U3Mepemrn cKopocnr ctreTa usyttaeMoro ocI1-

tlJeI(Ta Ii CKOpOCTI1 Cl!e1·a npOTOHOB OT)J;attn, oelpasy10rru1xc.H B TOH ,n:e Mvt

ruemt npn ynpyroM (np)-paccemnrn, cet1emre IrnToporo· 11snccTHO 11s. pa-

6oTH(I2). . 

I 
! 
I 
( 

I 
! 
! 
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- - IlpOTOHliI ox.n;aqli perMCTPHPOBaJIMCI:, O)l;HMit H3 ;rr,eTeKTOpOB raMMa

ItB6.HTOB 6 BHKJIJOtleHH1IlAI1 6.HTHCOBna,n;eHHm,m: M Y6paHHHM · KOHBepTopoM. 

B STOM CJIYttae HCKJIIO'llaJiac:r:i Heo6XO)l;MMOCTb )];OrIOJIHHT0JlI,HOro· l13Mepe

mrn OTHOCHTCJII,H1IX :3cpcpeI~T:t1Bii'ocTeU :reJie CKOrIOB' npMMeHSlBIDHXCSl B .. 

.n;aHHOM om,1Te·. Jl:JI.fl Toro, 1IT06hl Henocpe,ncTBOHHO li1CrIOJI:b3OBaTb ,nan

m,1e on11ToB no (np)-paccesrnmo, B .n;exeKxope npotOHOB iroi.!enta.JicSI 

qJHJibTP, 06ecnetIHBaIOntt1if :mepren1tlec1rnn rropor (Enop},TOllt){OCTBeHHhlH 

C noporoM ,n;eTeRTOpa, ycTa.HaBmrnaBIDID.lCSl B (I2). 1i3Mepe1rn:e CKOpoc~ii . 

CtteTa.npoTOHOB npot13BO)l;MJ1OCb Ha yrJie 60° B JI.c., Ta.K KaK B Il;H'.rH

pOBaHHO11 pa60Te P2) ;rr,im aTOrO yrJia .I{Mq_)qJepeRI~MaJibHOe' cettemre {np)• 

paccestHRH onpe.n;enerro HaM6onee xoqHo. 

-·. Ee JIM onpe.n;eJii1r1, aqxpeKTHBHYIO :mepriro, KaK ·snattelrne aprYMen

Ta qiyH1en;1rn B03c5~emrn 6 (En) npM • E> (En)= G , r.ne 
-

0
}6(E .. )N(Eu) o.E .. 

. G=°"Ji\/(E .. )d.E:11 ·(14), 
0 

TO HCKOMOe .I{Hqi<pepem~naJII>IIOe cettemrn. npvr. aqxpeKTHBHOiii :3HeprMH 

(:E
0
qi), onpe.rteJisteMoe M3 Ramero. oiu;r~, 6y.rte:r paB1rn: 

cl 6 (&f) = ~ 611p -A .n.p .A Jr Jfnoe N11 (E")dr11 . 

. Je:, J Jl .. . ~n ~ n~ ___ ~r ___ 7) tl(Ek) .d..EH . - - , (15) 

r,l\e r;f Ce\Jemre ynpyroro (np)-paccea:mrn (B JI.c.); 

~.n L].sl.d, ... TenecHh!e yrJru, B1Ipe3aeLWe ,n;eT·eKTopaMH npoTOHOB H ,n;en- · 
r · TpOHOB,COOTBeTCTB0HHO; . . .· '! 

jl}- _Af - CKOpOCTH .cqeta ITO. -1.1e_s_. OHOB,. o6:gasyIO!l\I'1X~Sl B peaRD;HM _ _:.(g.)__ 00 ___ _ 

' M npOTOH()B ()_~~a':UL9T JnpyrRX--~np)-CTOJIKHOB0HMlt-j · 

·-r/iJE~'F cneKTP. HenTpOHOB; 
N'(E)- · sqxpeKTMBHHi1 cneKTP nettxpoHoB ,I(JISI peaKIU'IH (2) ,- uopMM -

~ poBaHHhlit HYJKHUM oc5pasoM (B 0Tm1q~10 OT· N(En) - He · 
HopimpoBrumoro). . .. 
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C rroMOIJll>IO om1cam1oro Bblllle Mexo.n;a rro qiopMyne (15) dbIJia orrpe-". .. * 
,n;eJieHa adCOJIIOTHaSI B0JIHtBl:Ha C0tl0Hl1R peaK!llU1 (2) ,II;JIR yrJia e~ =1380 • 

IIpH onpe,n;eJI0Hl1l1 •. IlOTOKa rrpOTOHOB OT,n;at111 .,4 r B O11IiITIIbl0 .n;aHHLie 

BBO,Il;HJiaCb, norrpaBKa Ha rrpm,1ec1> rr.t -M030HOB, odpasyIOl!{HXC.fI B (rrp)

CTOJU\HOB0HMSIX. BeJIMttmm rrorrpaBKM corJiacuoCI2) COCTaB~SIJia 17 %. 

.I{YrcJ:xpepem:~11aJI1>noe ceqemrn, onpe.n;enSieMoe rro ciiopMyJie (I5), co- -

nepmenno ne 3RBI1Cl1T OT BI1.n;a cpyHKUMM B03CJY:HC.D;0Hl1H 6 (En). B TO ' 

Tit~.- BpeMSI 3cpqJ0KTl1BHbl0 :mepr1111, K. KOTOpb!M OTHOCHTCR noJiyqaeMoe ce

qe1rne, necICOJil>KO OTJIHtlaIOTCR ,Il;JIR pa3JIHqnux 6 ( E .. ). COOTB0TCTBY!O'.'" 

l!{He pacqeTbl ~OKa3IilBaIOT, .l!TO ,ll;JIR ,ICByx TlIIlOB 6 (En), yKasammx B 

rrpe,n;LI,!i;Ylll0M naparpaq)e, 3q>cpeICTtIBI!lle 3HeprHI1 ,IJ;JIR e;= I380 KOJI0CJJIIOT• 

CR OT 590 ,n;o 605 !.13D. OKonqaTeJil>HbIH pesyJIUaT onpe,I{eJieHHR IlOJIHO-

. ro ceqemrn peaKqMH (2), rrp1rno,n;t1:Mb!H HH:HCe, MbI OTHOCHM K 3ql(J;l0KTI1D-

HOti :mepnm ;-reJi'rTpOHOB (600 £ IO) }fan. 

B COOTB0TCTBHM C nai1.n;eHHb!M yrJIOB!,!M pacrrpe.I(eJiem1E:{(SJ lI ad
~ 

COJIIOTIIbilC3Hatie1rnel.! cetiemrn )];JI.fl yrJia 011 = IJ80 
-27 2 6t = (I,5 .t q,3).IO CM. 

Om11c5Ka B neJiwnme 3Toro ceqemrn napa,n;y co CTaTHCTMtiecKot1 rrorpem

HOCTi>IO H3Mepemrn (7, 5%) BKJIIOtiaeT omuc5KM. n orrpe,n;eJiemu1 rroJinoro _u 

.n;miipepenunaJI1>noro ceqem1ii ynpyroro (np)-pacceamrn (12% H 6, 5 %, 

C00TB0TCTB01IHO), onmdKy _B H3Mepemrn aCJCOJIIOTHOii 31xpeKTHBiIOCTl1 
,. 

raMMa-TeJie Cl\Orra (IO%) H MarHHTHOro crreKTpoMexpa (7%), 0Il1Hc5Ky B 

onpe.n;e Jiemrn OTllOCHT0JI!lIIOti ocixpeKTHBHOCTH TeJiecKOilOB (5%)' a TaK

l.'te norpemnocn,·cnn:sannyro c OKCTpanonRu11en yrnonoro pacnpe,n;ene

mrn n odJiacn C>OJI!l_llIHX H Mam,1x yrJIOB (2%). 

OECYJ.C,!illJHrE PE3YJThTATO]l. 

Paccu:0Tp:m,rno.ny_t1emme .. .n;anm,1e c--TOttKH· spemrn r1m0Te3li1 sapn

.n;onoU mrnapnaHTllOCTU. )lJISJ: 3TOro rrpOH3Be,n;eu MX cpaBHeHMe ·,: l'l3B0CT-

' J 
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m,mu B JIHTepaType pe3yJII>TaTaMH H3Mepem1:il yrJ10Boro pacnpe,n;eJ1e

mrn H rromrnrci ce 1remrn peaK!.\IUI (I) rrpH :meprmix c5JIU3KMX K 600 

M:.rn. CBO,n;Ka HM8!0l!jHXCR .n;aIIHLIX rrptrnO,T(HTC!l B Tac5Jll!I.{e J. 

Ta6JIHI.{a 3 

! 
8Hepr1rn IIonHoe I Cc1rn-na.n;arol!l. Pea!n~mr Yrnonoe pacnpe~e- cetreHHe B l rm 
IIYKJIOHa nemie ro-27 ciir2 1 
B H:rn. I 

! i 
+ i r)(/ i 

580 p+p-,..IT +d! (0,2I6.t0,0JJ)+C01c.. 3. I0.;!;.0, 24 j (2) 
600 n+p-rr0 +d ! (o, 220.::.0,022).+cos 2~" I., ~,;tO, J uanm 

' f t !ti. ~ ;, ) ,IT,aH- • 
f mm 

+ I 
(0,23,;t0,03)+C01 2Q* 

., 

660 p+p-rr +di ' J,I+0,2 ij 
I - '. ('5) 

6IO -"-
t 

J, I5,t 0, 22-'. l 

If3 Tac5JIHI.{bl c;,re.n;yeT; tITO yrnom,Ie pacrrpe.n;enemrn rr-ue3oHoB 

OT peaI\I.{Hli (2) H (I) npH c5JIU3Kl1X :.mepra.HX flBJI.fIIOTCS TOiIC,11;8CTB0H

'HbJMH C xopomefi TO'llHOCTI>IO. J(amme ~e O IlOJIHb!X ceqeuHRX 3THX pe

aKI.{Htl, Hai1.n;e1mue ,n;Jin rrpaKTHtieCEH panmrx suepr11n, cn11.rr.eTeJII>CT

ny10T, tITO BTH ceqeuHR OTJIHqaIOTCR no BBJIHtillHe B .n;na pa3a. 

YMeCTHO 3aMeT~ITI, 3,IJ;e CI,, tITO He C!COJII,KO c50JII>l!laR BeJIHtII-rna . 

KOHCTaIIT!iI B yrJIOBOM pacrrpe.n;enemrn rr+ -ll.e30HOB OT peaKI.{HLf (I) 

,n;JIR BHepr1n1 npoTOHOB 633 H 660 M:rn nonytieHa B pac5o:re (6). 0,nim

KO, ec:JIH_ :rncTpano1mponaT1:, .n;o :rneprmI 600 M:.rn oe5uapY)[em1yro 

B ( 6>' 3aBI'1Cl1.MOCTI> non KOHCTaJITH OT :meprrur, TO )l;JUI Hee Ta:Ki:e 

IlOJiyt{aBTCR 3Haqem-re, 6JIH3KOe IC Hat-1,n;emrouy Hal,U! )T,JiR peaKI.\Hi1 (2) 

TmcHM oe5pa3oM, ormnme .n;amme, no1iy1rnmmc npu H3yttemn1 

peaRI.{HH (2), 11 COilOCTaBJiemrn nx c pe3yJIIiTaTaMM HCCJieAOBamrH 

peaKr~I111 (I) )VI.fl OAHHaIWBOii :rneprmt HYI\1:IOHOB (600 rJOB) noKa3H-
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BaIOT, GTO COOTHOmenHe Rnra BllflOJIH.fleTC.fl H,TeM caMl::IM, no.n;TBepx.n;aDT 

cnpaBe,ll;nHBOCTb rHnOTesu saps.none~ HesaBHCHMOCTH uesoH-llYKJIOHHhlX 

B3aKuo,nei1CTBH£i. 

He3aB¥.CiIMO OT cymecTBOBamrn 3aps,nOBO~ HHBapHaHTHOCTH, llblCTpldi 

poet ceqenRH peaKUHH (2) c 3neprKeR H ~opMa yrnoBoro pacnpe.n;eneHH.fl 

nosBOJI.flIOT c.n;enan sa1rnDqenHe, tt1·O npH 3HeprHsx 400-600 Msn n°-11e

s0Hhl pOX,ll;aIJTCH rnaBHHM o6pasou B P-COCTOllHlm. 

3aKOH coxpaHeHK.fl H30TOnHqecKoro cnHHa He npOTHBOpettHT 3TOMY . 
BUBo.n;y H,BMeCTe C TeM,TO OdCTOHTeJibCTBO, ttTO OH BbIIlOJIHfl0TC.fl .D;JI.fl 

M030H-HYKJIOHHb!.X B3aMMO,ll';ei1CTBHi1 .n;aeT,B03M0)[HOCTb Henocpe.n;CTB0HHO ne

pEmecn1 pS!,ll; ;mKOHOMepHOCTeit, H3BeCTHhlX .ll;JISI peaKUHM (I), na peaK

UHIO (2). MOXHO YTBepx.n;aTb, nanpHMep, ttTO saBHCHMOCTb nonaoro cette

HH.fl peaKUHH (2) OT 3HeprMm .n;on~Ha HOCHTb pe30HaHCHH~ xapaxtep, no

,B;OllH}iH TOyY, KOTOpiii1 .dbIJI ycTaHOBJleH ,Il;JISI peaKUHH (I) B pallotaxC5, 6). 

nanee,n onurax(I3) no Kccne,noBaHHIO acnwetpKH HcnycKaHHSI n+-Meso

HOB B peaKUHH (I), BHnOJIHeHHHX ueAaBHO Ha nonRpH30BaHllOM nyqKe npo

TOHOB, o6napyJiteHa npHlleCb d -BOJIHH. 3TOT BUBO,!( TaKXe UOJlt~O nepe-. 

H8CTH na peaKUHD (2). 

li3BeCTHO, ttTO . .ll;JUI pa.n;a nepeXO.D;OB, conpOBOll,ll;SlOE{HXCSl HCnycKa ... 

aaeM Il-J,!e30HOB B d-cOCTORmrn, xapaKTepHliM HBJI.fl8TCfi npHCyTCTBHe B 

yrnonoM pacnpe,D;eneHHH ttnena, nponopuHoHam,noro co1 4~l IlomlTKa 01:1-

Hapyiu,1Tb 3TOT qJieH B npe,ll;CTaBJl8HHH no)lyqemrnx H8MH 3KCnepHM8HTaJib

HllX .n;ammx B BM.Ile nommoua a +& co~ 2Q* -+e,CO~ 4G* noKa3a)la, qro 

KO3¢q)HUH8HT npH co~4G~ Ma.JI H onpe.n;en.fleTCSl C norP.emHOCTbD, B.D;BOe 

npeBI:JlllaID~eH ero BeJntqJIIHY • CXO.D;Hl:le pe3yJibTaTH ){JI.fl peaKUHH (I) paneo -

C!IrnH noJiylleHH B pa6oraC5). KaK YTB8plK.JJ;aDT aBTOphl UHTHpOB8HHO'1 BU

me pa6oti13), HX .n;amme Tamxe cornacyIOTC.fl c ,Ilony11'emrn.M o u:anocTH 

aMnJIHTy,n -nepexo~oB c HcnycKaHHeM n-+:-ue3onoB B 1 M d -cocroHHK.ax 
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no cpaBHemm c aMmrn:Ty,D;o~ nepexo.na ~2. -
3S. p2. (B oc5o:rnaqemrnx 

Posen~eno.na(I)). 

PaccMatp1rnaSI •Hanni ,ll;8.HH1,Ie B CB.fl3M C BU,ll;BHHyTokl He,D;aBHO rm10Te-

3~~(I4) 0 ~ymecTBOBaHHH nceB,ll;OCKaJlgpHoro ng-ue30Ha C H30TOnKqecKHM 

cnHHOM paBHUM HYJIJJ 11 Maccoll c5JIH3KOH K Macce. 06blt1HOro IT-Me30Ha, W 

He M0'1teM llCKJlDtlll!Tb B,03MOE:HOCTJ, 11X oc5pa30BaHT11.fl B peaKUlUi n+p ~ rr~ + cJ.. • 

0,nHaKO 3TH ,D;aHHbte Il03BOJl.flDT 3aKJIDtlHTb, \ITO, eCJIH rrg-ue30Hbt H poll

,ll;8.lDTCR B YKa3aHHOll .peaKUHli1, TO Bl:lXO,ll; HX OTHOCHTeJibHO MaJI no cpaBne

HH~ C BbtXO,ll;OM H3B0CTHbtX rr 0
-Me30HOB?) Ilp~ 3TOM CJie,nyeT HUeTb B BHAY, 

\ITO OTHOCHT9JII,HO uaJiaR BepOSiTHOCTD p0lt,ll;0Hld.lI rHTIOT0THtl0CKHX ng-:ueso

ItOB MOXeT Clan o6ycifoBJieua-pesoHaucH!,!M xapaKTepou oelpasonamrn oeluq

aux n°-Mesoaon n peaKUHH (2) Cc T = 3/2, ) = 3/2). 

ABTOpbt BHpa:s:a.IOT CBOI> 6Jiaro.napHOCTh l1.,U.Ea1>KOBY, MoC.K030.Ilaeny, 

A.A.MapKony, A.H.Cnaaeny H A.~.THnKHHY 3a ueaaue conetu no nonpo

caM, CB838.HHlUA C pa3pac50TK0~ 3JI8KTp0H1tHX ycTp0HCTB cneKTptrneTpa; 

aBTOpH c5Jiaro,ICapHT T8.KJ:e n.H.JianH,nyca H B;},1.IlOHTexopno 3a nOCT08HHbtiL __ , 

HHTepec K pa6ote H M.M.Kysaeuona 3a yqacTHe B cos~a.HHH ann~patypu. 

*) MH ue npHBO~HM c5oxee TOqHHX KOJIHtleCTB8HHliX oueHOK BNXO~a 
, ng-Me30HOB, KOTOplie B npHH~Hne MOXHO c~eJiaTb Ha OCHOBaHHH 

HafilHX ODHTHUX ~aHHHX, TaK KaK TaKHe o~eHXH Tpe6ymT KOHKpeT
nux npe~nonoxeHH~ o BH'Ae yrJioBoro pacnpeieJieHHH rr~-uesoHoB. 
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Prrn. 2 - EJIOK-CXeMa 3JI0KTPOHH:UX ycTpOUCTB. 
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3aBucnuocn m.mym>ca .rten-rpoHa, o6pasyro)4crocn o 
peaKntm (2), ·o-r· yrna ero auJieTa (n.c.) it 3JH?f
r1,m: na,rta10u1ero ne!1Tpona. 
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(1
) ;;
· 

:=:
 

1-
-c

 
0 ::r

: 
0 b:

J 

~
 

::::
i 

►.
_:j

 
+

 
:s:

 
'o

 ;t 
. 

C
J ~-

0 
to

 
►
-2
 

+
 

~
 

::t
 

0 U1
 

0 C
l) 

I'
d

 
. :

s: 
~
~
 

:s:
 

::::
i 

0
\ 

tJ:
l 

'o
 

0 
C

l)
 

0 
0 

J=
I 

. 
0 

::::
: 

.i:
:: 

::t
 

C
J 
. 

(l
) 

tJ:
l 
~
 

::r:
 

• 
. 

:s:
 

(l
) 

0 ..
;i

 
~
 

p,
 

0 
~
 

I 
~
 
~
 

:s:
 

C
i)

 

tJ:
l 

C
J 

p 
0 

l5
 

::r:
 

~
 

0 
:s:

 
tl

J 
~
 

0 
0 

;:Q
 

t+
. 

Z
%

 
G

G
7

 

' 
fc

r.C
C

'4
.,.

..J
,'!

"h
•"

si
=\

.;c
,l 
~~

;-
~ ~

t~i"C
tr 

. :.
ti .,
fr

 
'
~

 ... 
: .

. 
>

 

;;t
. 

f,
'' 

. 

+'
.j 

0
, 



- 29 _ . 

• '· . 
• <c 

. 

. (.. :"i-

J 

:·,1···,, 

..J::;:/,. 

~; 
:w11:::. 

11.' 
' • l, 

.Puc. 8 

YrJIO:SOe pacrrpe,n;cJiemrn rr0-Me30HOB OT pemcurm 
rr+p ..... rr0 + d. B c.:q.M. CTaJII~lrnaroll(HXCSI HYKJIOHOB. 

npu :m·eprnn 600 rJaB. 



1! 

If . 

Ii · 
i\ . 
}~_ ----

- JO -

UHTnPODAHHAH JillTEPATYPA. 

1. A.H.Hozerifeld , I'hys .• fJev • .2§., 139, 1954. 

2. C. E, Cohn, l'h.ys.Rev.1:Q1, 1582, 1957, 

3. A.P, Batson , B.B. Culwik, L.Riddiford / prep~int-f--- ---
--~--- - - -- - -···----

4. M.r.MemepsntoB, E.C.HeraHOB, H.II.BoraqeB, B.M.CH,u;opoB, 
.llAH, 1.QQ, 673, I955r. 

5. ~- r.MemepnKOB-, -E;c .HeraHOB, .llAH,· lQQ, 677~ I955r • 

. 6. E.C.HeraHoB, JI.B.IIapqieHOB, iiC3Tcii (B- ne'tlaTH). 

--- -- ----r.-n-.u.-n i-lttebrand,---Phys.---'-R ev.-.§2,1-o-90--,-1-9 5 3-.---- · ----- --

8,. R .A. Schluter ,- P\hys. Rev •-.2§., 73_4, ~954. 

9. D • .Il.Ea10K-on, M.C .I{o:io~neB, A.A.MapKoB, A.H.CHHaeB, 
A.A.TnnKHH, IIT3 ( B neqax11). 

IO. I. W.De Wire, A. Ashkin, L. A.Beach, l'hys.Rev.8J,5o5,1951. 

II. B.C.KHCeJieB, Ii.O.OraHecsm, P.A.ITo::H.>, B, o,•l>JIHrirn 
·------_:~r.OTOBMWSI~-1~netta-TH)-..--~-- --·- - -- -- - -----. 

I2. D.M.Ka~~PHHOB, D,H.Cm.mHoB, E8Ti>, .TI.,I69, I956r. 

I3. D.E.ArrnMoB, 0.B.CaBlleHKO, JI.M.CopoKo, !{3M (B nellaTH). 

I4. A.M.EaJI.itMH (npenpm1T). 

- -- ·------ ·-----------

li 

.i 

t 
f 

I 

r 

I 
l 

,, 

I 
i 

f 
~ 


