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HCCJie~oBamdt. 
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C .li.KCCePTanzel MOERO OSH8ROMZTbCR B 6H6nBOTeRe 

{l6,e,D;JilHeHHOI'O BBCTIIlTJ'T8 s;D;epmn •CMe,D;OB8HJI!I. 

Y~eHBI cexpeTapD CoBeTa 

R8Bltll.lt8T fPISJI!Ro-MaTeMSTJir'leCRHX H8yR 

H.A.EATYCOB 

Cos.nalll!e TpeKoBoro .ueTeKTopa, od;ra,n 

Jli30TpOIIHOCT:OIO H XOIJO!IlliM BpeMeHHHM paspeme 

HO~ MeTO,IJ;H"18CKO:it san;a"lel E 3KCIIepKM8HTaJII> 

r~. HeCMOTIJH Ha TO, "l:TO B HaCTOgmee BpeN 

"'l8CTBO padOT IIO paspadOTKaM H MeTO,IJ;H"16CKll 

HHX ~eTeKTOpOB "laCTKU, lipOdJieMa lipOCTpaHC 

paspeme!ll!H BCe ~e BOJIHY8T ~H3HKOB-3KCII8J 

Te CO CTpHMepHHMid KaMepaMH Ba.JKHeirulliM BOIIp 

CBe'!e!ll!H ld JIOKaJIH3aiJ;!dH CJie,IJ;OB "laCTKU. Cym 

MeTo.ua JIOKa.Jmsar.um cJie.uoB "lacTJilll;: MeTo.n ll 

Horo paspg~a H MeTa~ caMomyHTJdPOBalll!H ld B 

Ha:r.IdOJiee pacrrpOCTpaHeHHHM MeTO,IJ;OM Jl 

To.u HesaBepmeHHoro cTpHMepHoro paspg,na • .n 
KOB ( O.B.CaB"l:eHKo, M.M.EyTCJIOB, B.H.KoMa 

JIOK8JIH3aiJ;JdR CJie,IJ;OB "laCTJilll; lipH perldCTpaiJ;Idl! 

BldHHQ-CTpHMepHOro nepexo.ua B ld30TIJOIIHO~ p 

HpKOCTb CJie,IJ;OB HaCTOJil>KO MaJia, "l:TO lipldXO,D 

HO-QIITid"18CK~ npeodpasoBaTeJib. HpKOCTb CJl 

'!HBaeTCH lipid ldCIIOJib30BaHHH pa3pH,UHHKa ,UJISl 

paHHe~ CTa,nH!d pa3BidT!dH CTpHMepa (E.A.llOJII 

.uP.) , HO lipid 3TOM CTeiieHb JIOKaJIH3aiJ;JdH CJie 

Bl:IDI8HidH O.UHOBpeMeHHO HpKOCTid H JIOKaJIH3aiUI 

~H3HKH ( SLJ.\C, UEPH) lipHMeHHJIH CJIOJKHYIO .11 

TYPY ( dJIIlWia~H), o.uHaKo Olll! Bee ~e He .no 

KOCTH H JIOKaJIHsar.um CJI8.UOB. 

npyro:it do;ree npocTo:it MeTo.n (MeTo.n c 

HldH IIpHMeCe:it) IIOJIY"18HHH HpKHX H JIOK8JIH30B 

BIIepBble npHMeHHJia ~a~s~oB Jia6opaTo 

''"'-'···•iati11 HHCrntyl 
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CKBX HayR M.H.~OH • 

llocttOBC:ta11 :RHllteHepHo-q&lsJAeC:ta11.:RHCTIITYT • 

I:!OC-'I'CJI " " I976 r. 

IBac~ Cnenzanz3xpoBa&Horo YqeHoro coBeTa 

np06BeK 06~e~HH8HHOrO .HHCTHTYTa ~epHHX 

" I976 r. 

MOERO 03HBROMKTbCR B '6:R6xBOTette 

JIBCTB:'l'J'l'8 .s;D;epma KCCXe,D;OBamd: •. 

CoBeTa 

Hayx 

H.A.EATYCOB· 

\l' 

Co3.n;aiDie TpettoBoro .neTeKTopa, o6Jia.na10111ero npocTpancTBeHHOI 

R30TpODHOCT:OJO R XOpO!llRM Bp8M8HHHM paspemeHR8M 1 SlBJIH8TCH 8KTyaJII>­

HOI M8TO,n;R'l8CIWH sa.n;a'lel B 3KCnepRMSHTaJII>HOH qJR3RK8 BHCOKHX 3H8p­

r:ll:H. HeCMOTpst Ha TO,· 'ITO B HaCTOstmee Bp8MSI RM88TCH 60JII>ill08 KOJIR­

'IISCTBO pa60T DO paspa60TK8M R MSTO,n;R'IISCKRM · HCCJI8,1l0B8IDISIM paSJIH'I­

HHX ,lleTeKTOpoB 'tlaCTRU, npo6JieMa .npocTpaHCTBeHHoro H BpeMeHHoro 

paspemeiDISI BCe ~e BOJIHY8T ~H3HKOB-3KCD8pHM8HTaTOpOB·. ilpH pa6o-
. . . 

T8 CO CTpRM8pHHMR KaMepaMH BaJKH8HlllHM BOnpOCOM SlBJIS18TCSl SlpKOCTI> 

CBe'tleiDISI R JIOKaJIHSaiJ;Hii CJI8,IJ;OB 'tlaCTRU. CymeCTByeT .llBB OCHOBHHX 

M8TO.I48 JIOK8JIH381Uili CJI8.!40B 'tl8CTRU: MSTO,IJ; HeSaBepmeHHOrO CTpRMep­

HOro paSpst,lla ~ MSTO.Il CBMOillYHTHPOBaHHH: H BB8.1l8HHSI npHMeCeft. 

HaH60JI88 pacnpOCTp8H8HHHM M8TO,IJ;OM JIOKaJm38Illlli SlBJiliST~ M8-

TO.IJ; H83aBepmeHHOrO CTpRMepHoro pa3pst,lla. )J,y6H8HCKast. rpynna qJHSH­

KOB ( O.B.CaB'tleHKo, M.M.EyT.CJIOB, B.li.KoMapoB) .no6HJiaci xopomel 

JIOKaJIH3aiJ;RH CJI8,IJ;OB 'tlaCTRU npR perHCTpaD;RH paSpSl.lla HB CT8,n;RH Jia­

BHHHQ-CTpiDI!epHOro nepeXOJl8 B H30TpODHOI p83PSlJlHOH KaMepe, O,llHa.KO 

SlpKOCTI> CJI8,IJ;OB HBCTOJII>KO MaJia, 'liTO npRXO,n;RTCSl DpHM8Hf!TI> 3J}8KTpOH­

HO-QDTR'l8CKRH npeo6paSOB8T8JII>. HpKOCTD CJI~.IJ;OB 3H8'1IHTSJII>HO ylleJIH-
. . ~ 

'tlRBaeTcst npn ncnOJII>soBaHRH paspst,n;HHKa .llJili o6pHBaiDISI paspst.zta aa 

paHHSH CT8.1lRH paSBRTIDi CTpRMepa (E.A.lloJiromeaa, r.E.~oBaiDI H 
. I 

,np.), HO npR 3TOM CT8D8Hb JIOK8JIH38URH CJI8.1l0B yxy,n;uiaeTCSI. llJISI DO-

BHill8IDISI O,IJ;HOBpSM8HHO stpKOCTH ·n JIOK8JIR38IUlli CJI8.!40B 'IBCTRU ,n;pyrne 

qJR3RKH ( SL/.\C, UEPH) npRMeMJIH CJIOJKHYJO H .noporocTOSIIcy'JO annapa­

Typy ( 6JIIJ1!Jla}!H), O.llHBKO • OIDI BCS ~e He ,llOCTHrJIH ,IJ;OCTBTO'IIHOit Sip- . 

KOCTH H JIOKaJIHSaiJ;RH CJI8.IJ;OB. 

. llPYrOii 60Jie.e npOCTOR M8TO.Il (MeTO.Il CBMOUIYHTHPOBBHHSI H BBe,n;e­

IDISI npRMeCeft) DO~SHHSI SlpKRX H JIOK8JIR30BBHHHX CJI8,1l0B 'tlaCTRU 

· BnepBHe npiDI!eHHJia prn:ma Wli3RKOB Jia6opaTopRH st.n;epHHX npo6JieM 

661.~jl •. ·i;J".o.Hiu.lii1 fnfCTb'TfT , 

=nt;sll!rl% fiCC.J!eUM&d 
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OlliiH B 1964 ro:rry • oTOT MeTO.U OCHO;E!8H Ha BOa.neiiCTE1m npnMeCeii Ha 

KO~aiUDO. pa3pll.IUWX K8H3JIOE np.l'I IIO.natre Ha KaMepy .!VillHHOrO Ehl­

COKOEOJIJ,THOro llMIIYJI:OCa (IIOpll.nK8-I,5 MKC ) • 0.UH8KO 3TOT MeTO.n 

IIJIOXO .l'I3YtreH, He.UOCT8TO'lHOe IIO!mM8IDl:e npripO,!Ul MeX8H.l'I3M8 Jr0K8JI.l'I-

381Uf.l'I pa3pll.llHhiX K8H8JIOB He II03BOJlliJIO CT86IDI:OHO IIOJIY'l8T:O XOpOlilO 
. . . 
JIOKaJIH30BaHHHe CJie,n:H llaCT.IU~. ·-' 

. AllTOp H8CTOHl!leii padOTH IIOCT8BIDI ce6e aa.natry npoBeCT.l'I C.l'IC­

~eMaT.l'I'IeCIGie nccJie.no:eamm: pa6o'I.l'IX xapaKrepnCT.l'IK crpHMepHoii KaMe­

pH, HanOJIHlleMoit paaJI.l'I'IHHMK raaaMH, .lJ)llt Haytremm:_ npnpo,nH paaPJI,na · 

B CMeC.l'I raao~ B pe~e C8MOmyHT.l'IpOB8HIDI .l'I H8HT.l'I "peu;enT" IIOJIY'le­

HIDI CT86l!Jll>HHX, .HpKIDC .l'I o.nHoBpeMeHHO XOpOlilO JIO~JI.l'I30B8HHHX CJie­

.UOB traCT.l'IIJ;. 

nHccepTaD;l!a COCTO.l'IT .l'I3 CeM.l'I rJiaB. 

B nep:eoii: rJiaBe - BBe.neHD -~ .naH KpaTKnii. o6aop pa:3Bl!THSI 

MeTO.Il.l'IK.l'I CTp.l'IMepHHX KaMep." PaCCMOTpeHH OCHOBHHe HaiipaBJieH.l'IR B 

. cnoco6ax · .nocrnlKemm:· xopomeii · eyKocTn n JIOK8JI.l'I38U1m CJie.noB~ traCT.l'IU 

B CTp.l'IMepHOii KaMepe. 06CYJ!\n8IOTCJI np06JieMH, l!CCJie.nOB8H.l'Ie KOTOphiX 

npe.ncTaBRHeT Hall60JIJ,lilHR HHTepec npn IIOCT8HOBKe 3KCnep:HMeHTOB no 

H3ytreH.l'IID BJIIISIHIISI npRMeceii Ha p83Bl!Tne pa3pR.na B CTpHMepHOH KaMe­

pe. BalKHeiimeii aa.natreii nccJie.noBaHHii .HBJIHeTc.a: BH.HCHeHHe MexaH.l'I3Ma 

JIOK8JI.l'I38UHR paap.a:nHHX KaHaJIOB B cMecn raao:e c u;eJIJ,ro Haxo~neHHH 

OITTRW~HHX yCJioB.l'Iii .llJIH IIOJIYtremm: cTa6MJI:DHHX
1

.HpKIDC n xopomo JIO­

KaJI.l'Iao:eaHHHX CJie.noB traCT.l'IIJ;. 

KpoMe Toro, 6urr paccMoTpeH TaKlKe :eonpoc o peryJI.l'IpoBaHD 

BpeMeH.l'I naMSIT.l'I .llJIH YJIY'llileffim BpeMeHHhiX ?'8P8KTepHCT.l'IK CTp.l'IMepHOii 

KaMepH. 

Bo BTOpoii rJiaBe .nHCCepTaD;1m On.l'IC8H8 3KCnepnMeHT8JI:OHa.H yc-

2 

l 

I 
I. 

I 

T8HOBKa no IICCJie.noBaHHID pa60'I.l'IX xapaKTepRC:iTIIK. CTp.l'IMepHOH KaMepH, 

pa60T8100leii B pe:a:ID.!:e Ca.MOlllYHTl'lpOBaHHSI. B K8'I~C.TBe OCHOBHOrO 3Jie­

MeHT8 .llJIH IICCJie;OB8H.l'Iff 6HJia .l'ICIIo.ni30E8H8 CTeKJIH~Ha.H CTpHMepHa.H 

KaMepa .iure.MeTpOM 260 MM c paapll,IJ;_HHM npoMeJKYTKOM roo MM. BHYT-. 

pellH.l'Iii 06'beM KaMepH 6urr OT,IJ;eJieH OT 3JieKTpO,IJ;OB CTeKJIHHHHM.l'I ,ItHC­

Ml.lH TOJIIIIHHOii 6 MM, KOTOpHe iipiiKJieiiBaJI.l'IC:& KJieeM S111oo~ Rubber. 

ElroK-cxeMa ycTaHOBKII · npe,n;cTaBJieHa Ha pHc. I. Ha a.ireKTpo.nu KaMe­

PH Henocpe,ncTBeHHO OT reHepaTopa BHCOKOBOJIMHHX Il:MIIYJIJ,COB ( THIIa 

reaepaTopa Apxa.n:oeBa-MapKca) no.na:eaJICJI . aKcnoaeHIJ;R8JIJ,llllH HMIJYJIJ,C 

C nepe,n;ImM @OHTOM OKOJIO I0 HC·, BpeMeHeM cna,n;a-I,5 MKC lt! 

a.MIIJIHTY.UOH ,ItO. 280 KB. ,llJIH ynpa:eJieHIDI K8Mepoii C j3- HCTO'IH.l'IKOM 

Sr90 (I)· ncnoJI:oaoEaJICJI CUHHTlLJI.1Illl(HOHHHii ctreTtrHK (3)·~ _HMnyJI:&­

cu oT ctreT'Ilt!K8' no.naiOTCJI Ha 6JroK yc:wreHIDI (4)~ a aaTeM aa cxeMY 

ynpa:eJiemm: ( S) • c:_xeMa ynpaBJiemm: · BHIJ~6aTiieae:. c~~; npoxo.na:­

lilil:ii trepea JIHHHID ~a.nepll001 {6) H aany'cx8l<lJUlli Tl!p~Tpoit (?). HMnyJIJ,c 
. ~' ' ' ~ ' . .• ·-· . 

OT TnpaTpoHa no.naeTCJI Ha ·no,lllltm'alOOliiii.aJieKTpoit nma: (8). ·O.ni!oBpe-
, . ' . "£_.. .: • ~:. 

MeHHO cxeMa ynpaBJieHHH Bapa6aTHBaeT HMnyJIJ,c .llJIH aanycKa ~Toan~ . .·· ' --._ . - " . ;._· :~' ' . 

napaToB. IIoCJie cpa6aTHBaHM cxeMa ynpaBJie!lli.R: 6JiolrnpyeTCJI. BpeMii 

6JIOKl!pOBKn MOlKHO peryJI.l'IpoBaT:& B npe.tieJiax O,I-t30.c: · .CxeMa aa-· 
-'' -~ ' 

nycKa ~ToannapaToB · noaBOJIHeT npona~o.IUIT:& o.JUio~peMeH_HO ~Torpa-

!lJnpo:eaH.l'Ie CJie,no:e tracTHIJ; B aanpaMeHD, nepneH,JtHEYJI!JJ)HOW z napaJI-

JieJIJ,HOM aJieKTp.l'I'IeCKOMY . IIOJIJO, a T.8KlK6 ~TOrpa!l>HPoBaT~ H306paJJte­

HHe BHCOKOBOJlLTHOi'O HMIJYJIJ,Ca •ita. axpaHe OdiU1JIJioi-pa!lJa: 

~ ~Torpa!lJnpo:eamm cJ!e.no~ aJiei;poaoB B_xaMepe HcrroJIJ,ao­

BaJiac:& IIJIBHKa tryBCTB!t!TeJIJ,HOCT:&ID 5 0•85 = 900 H .. s 0.85 = 2000 

e.n. I'OCT. 

Tiepe,n; H8IIOJIHeHl'!eM pa6otreit CMeC:&ID KaMepa OTKa'IIIBaJiaC:& .tie­

pes asOTHYil JIOByii!Ky ,IJ;O ,n:~JieHl'!JI I0-3MM.pT.CT. 
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PKc.I. EJIOR-cxeMa ycTaHOBKR .n;.mi ynp~eHIDI RaMepoA 

e a -
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Pitc.2. ~Torp&pmi crre.n:oB s~eKTPOHOB npn .n;aB~emm ·rasa IaTM. 
(BH,n; c6oKy) :a) B ~CTOM reJlllDI,O) B CMecz He+O,!~ napOB BO.n;H0 

· E = 22,5 RB/cM,~~ D = 4 

4 

I 
·,j 

I 
j 

B TP9TB9R r~aBe R3~0XeHH pesy~TaTH no BCCHe~OBBHHD B03-

~e!CTBIDI npRMeCei! Ha ltOHqmrypan;nD pa3PJi,IUIOrO KaRMa B Ca.MOmyH­

THPYJili19!CH CTPHMepHoA Ka.Mepe,HanomeHHoii r~eM /I/.IIpoBe~eHB 

cep:rm aitcnepBMeHTOB no nsyqeHHn.npnpo.n:a pasp.ll!ta B Ka.Mepe,HanOJI­

HeHHo! CM9CI>D rMIDI C pa3JIHTIHHMH npBMeCHMB.C nOMO!Ili>D MHKpoqio­

TOMeTPa npo~eJiaHB itsMepemm paaMepa paspg,nmzx KaHaJIOB B nmpoKOM 

~ana30He KOHU9HTP8URZ npHMece:lt,HanpHXeHIDI H ~aB~eH:rui rasOBOA 

CMeCH.~O HaaneHO,~T~B npHHUHn~,npBMeCR MOryT OHTb aTOMapHHe 

RJm MOJieKyJIRpHHe,opr~ecKRe ~ HeopraHR"CJecKRe,o~ruto Heo6xo­

~oe y~OBHe ~ BCeX npHMece!:nOT9HUHM ROHR3anKH R B036yx­

~eHIDI aTOMOB ~ Mo~exy~ npnMeceft ~o~eH oaro HHZe nepBoro noTeH­

UHMa B030~eHIDI aTOMOB OCHOBHOro rasa.B pexaMe CaMOmyH~pOBa­

HIDI,yMeHI>maH cpe~ 3HeprnD 3~9KTPOHOB B paap~e,np:HMeCH B09-

~e:ltCTB]DT Ha pacnpe.n;MeHHe HpKOC~ CBe~eH:rui B.D:O~ pasp!'J.n;HHX Ra­

HMOB,0003Ha~anmRX TPaeRTOpnR "CJaCTKU,'CJTO npHBO.n;RT K ~ORBnK9anKH 

TpexoB • .Ei:IJio Hait.n;eHo, 'CJTO ns Be ex nc~e.n:yeMHX HBMH npHMeceil <H:a• 
Xe, CH4, C6Hs, o( -mmeH •H:aO) HaH60Jiee aqxpeKTRBHOA .n:o6aBRoA Jm.JmDTCH 

naps BO,n:Il /2/.Ha PliiC.2 fi0Ka3aHH qx>Torp&pmi,CH.II'me B Hanpa.B~eHHR, 

nepneB.n;EKyJIRpHOM 9~9KTPH'CJ9CKOMy n~.~ ~aH ~CTOrO rMIDI 

H CMeCH re~ H O.I % napOB BO.n;H. 

~ no~eH:rui ROJIH'CJ9CTBeHHO! OUeHKR CTeneHH ~OKanlil9aunH 

CHe,n;OB C nOMOmBD Mli!Kpoqx>TOMeTpa 6~ n~eHH pacnpe,n;e~eHHH 

B.D:O~ H90dpaxeHift pa3~HHX.KaHMOB HHTeHCHBHOCTH no-qepHeHRH 

iPOTOM9HKR ( T • e • (!la.KTH~99KR HHTeHCHBHOCTH H3.7Iyti9HHOrO pas~OM 

B~oro CBeTa) .sa ~ :B~on ~acTH pasPH,IJ;Horo KaHana MH 

YCHOBHO npnHHMaeM cpe.n;HDD mnpngy.Ha no~acoTe KPHBOA pacnpe.n:e­

~eHRH.B C.rrytiae "CJHCToro re~ paaMep HpKo CBeTnmeroCH yqacTRa 
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paspsmHoro KaHana cocTaEJI~IeT B cpeo!ureM-7 MM, a B cMec.u reJIIDI 

.U 0,! % napOB BO.!Ul - l + !,5 MM /2/ • .lij>yroH B8JKHO:fi xapaKTep.uc­

TmtO:fi Ra'l:eCTBa TpeKOB SIBJIJieTCH OTHOmemte '!HCJia "TO'l:eK", SlpKO 

CBeT~CH B ~eHTpe CTp.HMepoE,K odme~ 'lH~ pas~ RaHanOB 

BitOJib CJieona -qacTmm nr • CMec:r:. reJIIDI .u He3Ha'lHTeJI:&HHX 0 

0 noo 
ItOJUI"leCTB napOB BO.!Ul (Ha ypOBHe ~JO.l %) oztaeT JIY'Illlee Ka'l:eCTBO 

CJieoitOB 'ISCT~ H ~~::: 0,8 + 0,9, 'ITO He ,!J;OCTHI'Izy'TO Im ,D;11fi O.IJ;­

HO:fi ~Oft np.HMeCH. 

B 'l:eTBepToft r~aBe HCCJie.IJ;oBaHH BpeMeHHHe xapaitTepHCTRKH 

reDeBO:lto CTpHMepHOft RaMepH /3/ • f~aBHOH ~eJI:&JO olt8HHOH padOTH 

SIB~OCI> .usy-qeHHe IIOBe,IJ;eH.Ha oit.HH8M.Ii'l8CKEX BpeMeHHHX xap~Tep.uc­

Tmt Ka.MepH npH BBe,IJ;eiDm CCi4 ,D;11fi peryDPOBaH.Ha BpeM~Im IIaM!I­

T.U H HaxO:QeHne .IJ;PY!'HX a~eitTpOOTp~TeJI:&HHX np.HMeceii, KOTOpHe 

IIO~B~ IIO~TI> CTadKX:&HHe xapaKTepHCTmtH xaMepH. llpoBe.IJ;eHH 

3KCIIepHMeHTH IIO IIOHCity CMeCeH rasoB, KOTOpHe ,IJ;aJOT BOSMOEHOCTI> 

oltOCTHI'.flYTI> TipOCTpaHCTBeHHO:fi .U30TpOIIHOCTH .U JKeJiaeMoro BpeMeHHO­

ro paspemeHHH. Hcnom.soBaHHe B Ka.Mepe HesHa'l.HTeJI:&Horo KOJI.H'lecT­

Ba .IJ;OdaBOK CCe 4 II03BO~eT"ynpaB~T:&" 'lHCJIOM aJieKTpOHOB It 

Ha'ISJIY ,IJ;e:fiCTBZffoBHCOitOBOJI:&THOro HMITYJIDCa, T.e. BJIIDITI> Ha BeD'!H­

HY BpeMemt II8M!IT.U. HsBeCTHO, 'ITO cce4 OdJia,lJ;aeT dom.illHM Ce'!e­

HHeM SaxBaTa SJieKTpOHOB C TeMOBOil: aHepr.u.e.il:. llpH oit.HCCO~ai.Um 

CCf 4 ::meKTpOH OCTaeTCSI C aTOMOM XJIOpa, o6pasySI OTp~Tem.ffinl 

HOH. KpoMe TOro, HOHHS~OHHHH IIOTeHIU!an XJIOpa MeHDme, 'leM y 

coonepllta.meroCH B KaMepe reJIIDI, H noaTOMY YMeHDmaeTCSI cpe,IUirui 

aHeprza a~eKTpoHoB B pas~ne. TaR Kait o6JiaCT:& HaH60JI1>meii Ko~eHT 

Pai.Um 3~8KTpOHOB H8XO.IJ;HTCH B paiiOHe nepB.H'lHOH ~aBRHH, TO HMeH­

HO TaM .U peSDSYJOTCSI YCJIOBZff ,ItJISl ROH.H3ai.Um reJIIDI, B TO BpeM!I 
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ItaK B OCTaJI:&ImX OdJiaCTSIX paapgna ROim30B8T:&CH dy~T B OCHOBHOM 

MOJieKyJIR upHMebe:fi.llp.u 3TOM C03.IJ;aJOTCSI YCJIOBRSI ~ JIOitaJIRSaQRH 

CB6TOBOro HS~eHRSI B o6JiaCTH II8PB.H'lHOH ~aBRBH·K IIO.IJ;aBJie~ 

o6mero .IJ;R~Horo cBe'leHRH 

Ha p.uc.3 upHBe.IJ;eHa !tpHBaB SaBRCRMOCTK BpeMeim IIaMIITH Ita­

Mep!l OT Ito~eHTpauRK ccr4 .Bpewt naMIITH cTpRMepHol!: KaMepH MOJKHO 

xapaKTepzSOBaT:& ItaK Bpewt ,sa KOTopoe nepBOH8'laJIDHOe·'lHCJIO CTPH­

MepOB yMeHDmaeTCH B .IJ;Ba pasa.Hs.sToro PRCYHKa BH.IJ;HO,'ITO BpeMH 

IIBMHTH SaMeTHO yMeHDmaeTCSI C YB~'leimeM KOHUeHTPauBH CCI4.~ 

KO~eHT~ ccr4 ,paBHo! 0,002 ~.BpeMH naMRT.H paBHO G,3 Mite, 

· c' YBeJiil'!eHHeM KOHUeHTPBlJ;lm .IJ;O 0, OI ~ . BpeMH IIaMIITH yMeHDmaeTCSI 

npJI6Jlli8HTem.Ho .IJ;O 0, 7 Mite. Ta.trnM o6paaOM,.IJ;OCTaTO'l:Hoe. M8JieHDKoe 

KOJlll.'leCTBO ccr4 saMeTHO BJIKSieT Ha BpeMH naMHTR CTpHMepHoii Ita­

Mepu, HanoJIHeHHol reJIPieM. O.IJ;HaKO . BpeMeHHHe xapaKTep.ucTHKH CTPH­

MepHol KaMe pH , HanoJIHeHHo:fi cMec:r:.n reJIRSI .u CCI4,, MeHSIJOTCSI co Bpe­

MeHeM pa6oTH KaMep!l~9To roBop:aT o TOM,'lTO MOJieKyJIH ccr4, no-
• 0 ' 

Blif.It.HMOMy ,paaJia.raJOTCH no.IJ; .IJ;elcTB.ueM raaoBoro paapgna . .u IJPB aTOll 

06pasymCSI OTp~aTeJI:&HHe HOHH,KOTOpHe peKOM6Himpym B He!Tpa.Jri.­

HHe MOJieityJIR npB OTCYTCTBHH paapg,n;a B KSMepe.KpoMe TOro ,cMec:r. 

reJIRSI Jl ccr4 .IJ;ae'l' KOHTpaCTHHe Tp_eKH ,Ho CTeneH:r:. JIOKaJ.!HSSinm 

He,IJ;OCT8TO'lHO XOpoma. 

OltaaSBaeTCSI , 'ITO CMeC:& r~ H HeSHa'l.HTeJI:&ImX KOJIPI'IeCTB 

napOB BO.IJ;H-JI'BOS~a IIOSBO~eT pery~pOB8TI> BpeMH IIBMRTH ItaMePH 

H np.u 3TOM COxpaBSieTCSI BHCOKSK CTeneHD ~0Itan.li38IJ;lm CJie.IJ;OB 'lac­

~ /2/.Ha p.uc.4 IIOitaaaHH <PoTOrpa{fllm CJie~OB ._MeKTpOHOB .ItJI1I 

cMec.u reJIPISI .u O,I ~ napoB BO.IJ;H ( up.u sanepXKe BHCOKOBO~THoro 

liMIIyJIDCa t" = 0,4 MKC ) H CMeCJil reJIRSI B O,I ~ napoB BO.IJ;H B 
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Pl!c.4.®To~ CJie.noB &JieKTPQHOB IJPH .ItaBJiemm rasa IaTM. 

(BH,It C6oKy) :a) B CMeCB He+O,I" napoB BO,ItH,sa,nepJ!Ilta f;: 0,4MKC, 

6) B CM6Cl! He+O,I:' napoB BO,ItH-+0,05" BOS,ItyXa,!= IMKC, E=22,~ • 
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0o05 % BOS,nyxa npz .IC = I,! MKC BpeMII· naMllTH ItaMepH, Ba-

nanaeHHO~ CMeCDD He + O.I% H2o + 0.05% Boa~a,cocT~eT· 

:::::: I MKC. 

B DRTOI r~e HCCR6,ItOB8HH BOSMOEHOCTK l!CllanbSOBaHHR Me­

TO,Ita CaMomyHT!IIpOBaHHR ,ItJ.lli UOJJY'ieHHl! cne.noB lffi.CTlm . B paa.IIH'IHHX 

raaax, T8Kl!X KaK Xe, Ne H H2• EWio o6aapy:mmo, '!TO cTpHMepa 

B KCeHOHe HMemT peaKO B!ipaEeHHue 06~CTH HpKOro CBe'leHHR B 

palo He nepBH'lHOi mHHH I 4/. noaTOMY npz MSJIHX ,ItaBJiemmx TpeKl! 

HMeDT xopomyn JIOKaJIKSauHD~ llpH UOBHW6HHH ,ItaBJieHBa xapaxTep OT­

,IteJll>HHX CTpHMepOB He HSMeH!IeTCH, HO Ba6JIJnr;aeTCH SBa'!HTeJ!bH!il 

paa6pOC HpltO. CBeT.R:II!HXCH Y'lffi.CTKOB Ba CTpHMepax, pacnOJIOllteHHHX 

B,Itanb Tpexa. CJie,ItH Ba6JIJnr;aJIHCD npz ~aBJieHHHX KCeHOHa ,ItO !50 

Top, a npH .n;aJibHebeM yBeJIH'leHHH . .n;aMeHBa Tpe:Kz HC'leaam. Bee 

8'1'0 roBOpHT 0 SBa'!HTeJ!bHOM.BKJ18,Ite BTOpH'!HO~ HOHH~~. BHSHBae­

MOI lfloTOHaMH, UO.R:BJl.R:XJilHMHCH H8 .nepBHX_ CT8Jml!X CTpKMepHoro paa­

·p~na, B MexaHHSM HC'l63HOBeHHR Tpexa npH noBsmeHHH ,ItaBJieHHH.HMe.R: 

B BH.IJ;y, '!TO UOT6HUH8Jl HOHHS~ H BOS6YlJt.IteHBa KCeHOHa HHJJte nep­

BOrO UOTe~aJia BOa6y~eHHa reJIH.R:, MH nHTaJIHCh HCUOJ!b30B8Th 

xcefioH B_Ita'leCTBe .no6aBKH .nna nonyqeHBa JioitaJIHaoBaHHHX CJie.n;oB 

B CMeCH C reJIHeM. My Ba,Ite.R:JlHCh Ha. TO, '!TO KCeHOH SlBJISieTCH 8TO-

M8pHHM raaoM H He npeTepneBaeT HSMeHeHHI B paa~ne, TaKM 
. r . 

.no6aBxa MorJia 6a.o6ecne'!HTD xqpomyncTa6~HOCTh pa6oTH xaMe-

pa. 0,ItH81tO, ItaK OK83aJIOCh, .no6aBita KCeHOBa B reJIHH He -o'!eHb XO­

poma, T8K KaK 8~KT JlOitaJIHS~ B CMeCHX reJIHH H KCeHOHa npo­

HBJI.R:eTC.R: npH OTHOCHTeJ!bHO 60JlbWOH KOHUeHTp~ KCeHOHa (2+3%), 

'!TO Hey,ItOBJieTBOpHTeJ!bHO C TO'!KH apeHHH o,ItHopO,ItHOCTH u~eHH. 

9 



B caMOmyHTHJlYJli!EXCSI cTpHMepmu KaMepax:,aanOJIHemmx "mCTHM 

HeOHOM HJm CMeC!>!) reJIHJt K HeOHa, TaR .lie Ratt Iii B re.mteBHX RSMe­

pax,Ha6JmiJ;aDTCSI 01lem, S!pltJie cJie~ qaconm.Ho pesxo YJIY'IIDl'ITl> 

~OKanH3auKD ~~OB B HeOHI C UOMOmDD pas~ ~06aBOK,n~o6HO 

TOMy,KaK aTo ~e~eTc.a: B re.mill,n,oxa He y,D;aeTc.a: /I,2/ • .UelcTmi­

TeJD.HO,B re.um ~oxanzsarnm ~oro CBeTa B ~eHTpe pas~oro 

RaHaJia ~OCTmraeTCSI a a C'ieT TOrO, liTO cpe~ aaeprms:I MeKTPOBOB 

B o6~cTm "mebli" xaaaJia BH!IIe, lleM BHe "mew" /I/. IIocxOJnJty 

B O~CTm B~Ol'O CBeTa BHCBellmBaeTCR MaJIOe llm~O yPOBHel 

aTOMOB reJIE.SI,TO yMeHDmeHne Cpe~ei aHeprzz MeRTpOHOB,UD-B~­

MOMy ,npRBO.l{RT K B036Yli;II;elmm ypOBHeil,KOTOp!le B'SCB6'iBB8!l'l'CS! B 

·aeB~OI 06HaCTm cneKTpa.ATOM lle HeOHa KMeeT MHOl'O B036~eH­

HHX ypOBHe!,BHCBe"mBammRXCS! B B~OI o6~aCTm cneKTpa,noaTOMy 

aeKoTopoe naMeHeHne cpe~el aaeprRH a~exTpoHoB B Heoae ae npn-­

BO~T K cymecTBeHHOMy H3MeHeHRD nomoro BHXO~a B~MOI'O CBeTa. 
. . . ~ 

MeTO~ CaMOmyHTmPOBaHHS! l! BBe~eHHSI npKMeCefl 6WI npHMeHeH 

TaKlle ~ paspa60TKH BO~OpO~HOI CTPHMepaoi_KaMepH /5/.Taltol 

~eTeKTOp,pa60Taff O~HOBpeMeHHO B Ka'!eCTBe MRmeHR,~aeT HOBHe 

B03MOllHOCTm ~~H npoBe~eHHH HCC~e~OBaHHfi B3aHMO~efiCTBHH qacrnq 

C nerqafiWMMH ~paMH ~ BD~OpO~OM H ~efirepneM,KaK H3BeCTHo,r~aB­

HOfi Tpy~HOCTbD B C03~aHHH BO~OpO~HOfi CTpHMepHOtt KaMepH HB~HeTCH 

MaJIHit CBeTOBOit BHXO~.Ha.l:teSIC:& Ha JBeJm'!eHne S!pKOCTm Tpe~OB B 

~O~opo~e,Mll.npl!MeHRJm MeTO~ CaMOWYHTHPOBaHHSI H BBe~eHHSI npm­

Meceft.B 'IHCTOM Bo~opo~e TpeKn aa6~aDTc.a: npn ~aa~eHnB ~o 

400 MM,pT,CT,,a npn ~~HeitmeM UOBHlileHRH ~~BR6HHH Hcqe-

3aDT Ha WORe o6mero CBe'!eHHSI BCero ra30BOrO 06~eMa. UyTeM BBe­

~eHHSI Pa3Jm'<HHX WOToaonor~omaroomx npnMeceft (MeTaa,6eaao~ nplii 
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KOHUeHTp~H 0,2 7 0,5 ~ ) HaM y,naJIOC:& BnepBse Uox,yqHT:& Iii 

cwoTo~poBaTb ~e~ qacTBU·B Bo~opo~e npn ~~eHBJii B~OTD 

~o aTMocqJepHoro aa ~eHKy np~eaaoro npoBaBo~cTBa <S0,85 = 
2000 e~.rDCT ) npn HanpS!lleHHOCTH. MeKTPH'ieCKOrO nnne BCero 

JIHmb 27 KB/cM.IIpB aTOM OTn~aeT Heo6xo~ocT:& Bcno~oBaT:& 

~onomHTM:&HyD TeXHHKy ycMeHHSI CBeTa ( SOII) • 

Ha.pnc.5 npe~cTaB~eaa WOTOrp~ c~e~a MeKTpoaa B Bo~o­

po~e c ~o6aaxol 0,5 ~ MeTaaa. 

B mecTol r~e ~aeTCSI Ka'!ecTBeHHoe·o6~cHeHRe MeXSHHaMa 

~ORaJIJII3~ · pasprma?rO KaHaJia B CaMOillYHTmPYJillleflc.a: reJmeBOI 

CTpHMepHO! KaMepe. 

PacCMOTpKM CHa'!aJia pas~ B "mCTOM r~.B 8TOM C~ae 

pasPJmffill xaaan B MecTe ~aBliiHOCTPHMepHoro nepexo~a HMeeT "mei:Ry", 

T,e, CpaBHRTe~HO ;Y3KOe MeCTO,.lJ.Jm: OIJ;eHOK MOllHO npnHSIT:&,· 'ITO 

aaancHMOCT:& p~ca KaHaJia cTpHMepa oT ttoop~HaTH Z , B~o~ 
KOTopoit Hanpaa~eHo BHemaee s~eKTpn'!ecKoe no~e E ,nMeeT B~ /I/: 

N . 

r = r:, + C /Z/, (I) 

3~eC:& 1;, - p~yC ro~OBKll' ~HHH B MOMeHT ~aBHHOCTpnMepHoro 

IIepexo~a; C - HeKOTOpaR UOCTOSIHHaJI;'Ha'iaJIO KOOp,iumaT BH6paHO B 

IJ;eHTpe ro~OBKH ~8BHHH. 

3Ha'!effi1e noKasaTeJISI CTene~. N HeJIIaBeCTHo,Ho 'iHC~eHHHe 

pac'!eTH WOPMH KaHaJia. cTpHMepa noKasHBaDT ;.qTo oii: aaa'IHTe~Ho 

6~me e~RmJ,H.B CBS!3H C 8THM,UOC~e 3aMilltrum.fr HCKpOBOrO npOMe­

JIYTKa Pa3Pff,IUIHM KaHaJIOM;MOTHOCT:& Pa3PJI,IU!Oro TOKa 6y,neT Taltlle 

3aBHCeT:& OT ;E H MaKCl1Ma.JI:&Ha B o6~aCTm "meiti<n", 

CooTBeTCTBeHHO B sTofi o~acTH 6y,neT MaKc~a n·KoHIJ;eH-
. . 

Tp~ a~eKTpOHOB,,UencTBzTe~HO,~OHD;eHTpau;RD S~eKTpOHOB MOXHO 

ou;eHHTI. no ipopMy~e /I/ 

Ne t (2) 
e Ur2'f. 
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e 

3.n;ect. t - paspg,znmit TOR, U - ,IU>eitqx>BB.ll cxopocT:& SJieKTJ>OHOB, 

.fc -- 'llKCJIO paspa;ItHHX KaHSJIOB,e - saplm 8JIBRTpoHa.B H8IIlHX 

yCJIOBHHX oneHolDme sHa'lieHl!JI napaMeorpoB,noxy-qeHHHe •s OCUBJfJIOI"-

. 3 U 6 -I 2 
paMM,TaKoBs: t = ro A, = ro, cu/c. r = ro cu;Kc:~IO-roo. 

Tio,noTSBJVlll 3TH SHS'IeHl!JI B (2) HSXO,D;nr, 'liTO B o6JraCTll "me:IKJI" 
-" 

. BeJ.IH1mH8 Ne = ro16 - ro17 CM-3 Jl ,D;OBOJI:DHO 6scTpo na.naeT c 

y.naJieHReM OT STOI 06.7!8CTH.B o6JiaCTll "mew" ,r.n;e KOHUBHTpa!JlUI 

SJ!BKTpoHOB Ne"> ro16 CM-3 ,OCHOBHYD POJI:D B yoTaHOBJIBHRJl prumo­

BBCHBX napaMeTpoB IIJ!a5M!i 6Y7JY"r JllrpaTl> CTOJIRHOBBJDU{ sapsmeHHHX 

11aoTJIU,B TO BpeMR: KaK BHe "meitlui" ,r.ne N~ ~ro16 6M-3 ,onpe.ne­

.JilUJIIRMJII CTaHOBHTC!l ynpyrne coy.napeHl!JI 3.7!8KTpoHOB fO C HeitorpaJil>-

HGMH aTOMSMJII remm. ,llna remm IIPl'l aTM~PHOM .n;B.BJieHl'!l'l Bpe-

MR: peJiaKCanzl'l 9HBPrJI!l'l 9J!BKTPOHOB HMBBT,BBJIJII'IlKHY IIOpa.n;Ka 

~ :::: !0-B C. CJie,D;OBSTBJt:DHO,MOJtHO C'llKTST:&,'IiTO B Haml'!X 
m)l -

yCJI~RffX peJiaRCSUHH HaCTYIIaeT.TIPH 9TOM cpe.n;HRH SHeprHR 8JI8RT-

POHOB paBHa /I/ 

E Me2 E2 

2 mt Y.z. 
~ 

(3) 

EcJIH .no6aBl'IT:& Tenept. R reJIRn npl'!Mect. MOJiexyJIRpuoro rasa, 

TO CJie.nyeT IIPJIIHIIT:b BO BHJi!MaHne HeynpyrRe IIO'l'BPH SHeprHH,CBHSaH­

HHe c Boa6~eHJi!eM xoJie6aTeXl>uo-BpamaTeJIDHo! CTPYKTYPS MOJieRyJI, 

a Taxxe ·c BOS6~eHReM aJ!eRTPOHHHX cooTORHRit MoJieKyJI H 

PBc.5. ~oTorpafPIDI CJie.na sJieR­

TpoHa B Bo.n;opo.ne c .n;o6aBKoit 

- 0, 5" MeTaHa npH ,n;B.BJieHRJII rasa 

I aTM. ,E = 27 KB/cM, ,IJ;MiaiflparMa 

D = 0,85 (BH.n; oBepxy). 

5 CM 
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JIIX HOill'l3aniJe:ii. KaJt H3B8CTHO, !Ipll cpe,UHeii 3H8p!'IDI SJISKTpOHOB 

;::::: I SB O!}HOBHyiO pOJit. 6y:rryT nrpan Heynpyr:ae IIOTepH Ha B03-

6y.ll\n:eHHe ROJie6aTeJit.HIIX ypoBHe:ii. Ou;eill'!T:& cpe,n:HIOJO sHeprmo sJieKT­

poHoB B aToM CJIY'Iae MOXHO :aa ypaBHeHHH 6aJiaHca sHepr:an, B KOTo­

poM ,D;068BJI8H 'IJISH, OIIHCHBa~:ii Heynpyr:ae IIOTepR. 

BlliPalKeHHe .n:m:t Cpe,UHeii 3H8PriD! SJISKTpOHOB B STOM CJIY118e 

:HMeeT. BH,l{ /I/ 

3.n:ec:o 'hw 

g = Me2 e 
2m2 V.' 'I 

_M_'fwl _!k 
2m V:t-. 

(4) 

- cpe,n;HIDI SHepriDI B036Y.li\U:8HRII KOJie6aTeJI:OHIIX 
ypoBHe:ii; --

yf - 'laCTOTa ynpyrmc CTOJII{HOBSHH:ii; 

Vlf - 'l8_CTOT8 Heyrrpyrl!X CTOJIKHOBeHH:ii. 

HeCMOTp.li Ha TO, 'ITO -~- ~ ~ I! {w' <<. -I sB, 

HaJII!'IRe BO B. TOpOM CJiar_aeMOM 60JI:OlllOrO MHOlKHTSJlll _M. !IpHB_O,n;HT . m 
K TOMY, 'ITO cpe.n;HIDI si!eprl1fl sJieKTpcmoB saMeTHo cHIDKaeTCH. Kpo-

Me TOro, HSKOTOpoe CHHJKeHHe .cpe,UHeit SHeprl!H MOJKST !Ip0H30HT~ 

sa_c'leT_ yBeJII!'IeHIDI ~acToTu yrrpy,rmc coy.n;apeill'l:ii, TaK KaK _ce'leHIDI 

yrrpyrmc CTOJIKHOBSHH:ii SJISKTpOHOB C MOJI8KYJI8MH rrp:HMeHHeMIIX H8MJII 

rrp:HMece:ii SHa'll!TeJit.HO rrpeBHmam ce'l:eHIDI .n:m:t He. 

TaKEM o6paa·oM, .n:o6aBxa rrp:HMece:ii Be.n;eT K. YMemmeHl!IO 

cpe.n;Heit SHeprl!H SJISKTpOHOB B 06JiaCTl! BHe ~'mefutn". TaKoe YMSH:o­

WeHHe, B CBOID O'lepe,n:o, Be.n:eT K CYI!l8CTB8HHOMY YMSH:oWeHl!IO CBe'le­

HRII KaHaJia B STO:ii 06JI8CTH, TaK ItaK HHTSHCI!BHOCT:& CIISKTpaJI:&HO:ii 

JII!HHH 
1
rrporropD;HOH8JI:&Ha e-Ejt , r.n;e 8"' - :meprl1fl BOS6yJK-

.n;eHIDI COOTBeTCTBynqero ypOBHH. B TO JKe BpeMR: cpe,D;HIDI sHepriDI 

SJISKTPOHOB B 06JI8CTR "meitRI!" !IpH ,no6aBJieHHI! !IpHMSCl! rrpaKTI!'leC-
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rot ae HSMemrrCR, orax .lt8lt s.nec:& oaa onpe,neJUieTCJl ypaBHeHHeM 6a­

JI8HCa &Hepro, B ltO'l'Opoe, 1t8lt 6BJIO. ll0lt888HO B!mle, He BXO,T.tllT 

napa~~eorpH ·coroJlltHOBeBd a.-eJt'l'pOHOB c sebp~. OrMeTBIII, 'ITO 

no,norBe~eHHSM C.l{eJI8HmiX OIJ;SHOlt c:.:aymrr O'rcy'l'CTBKS JIOKa.liKSaiUDI 

CJie,noB B Be c · npli!MeC:&D Ne · , Tax 1t8lt 'UlC'rOTa ynpyrn :a ae­

YIIPYI'BX coy~pemdt ;Jiettori>oao:e ·c aoroM8MK Ne aecttOJI:&xo MeH:&IIle, 

tieM y He. (npx aaepl'Hil noPQU I &B) , a noTeHIUIBJI :eos6y~e­

mm Ne .nocTaTO'lHO :eucox: I6,5 aB •. 

B ce.n;bMOI.rJiaB.e on:acaaa reJIHeBaH cTpHMepHBJI ItaMepa BHCo­

xoro .naBJiea.H (.no 4 aTw.).•llpK paspa6oTxe reJIHeBol CTpHMepaol 

ItaMepH BHCOKOro .naBJieHHa (,no 4 8'1'M,) ,1lJII! HCC..e.I{OBaHWI BSaHMo-
. . . 4 ! 

.nelcTBiUI n:aoao:e :eucoxmc aaeprd c s.u;paMH He :a He /6,7/ 
MY nHTSJm.CJ, IIPRMSHHTl> MS'fO.I{ BBe,nea.H npmaecel ,1lJII! llOJJYllSHHa 

JIOlt8JIKSOB8HHHX CJIS,I{OB 'UlCT:m:J;. ilpK HCCJie,nOBBHHK pa6otmX xapax- . 

TepRCTKK RaMepu, H~OJIHSHHOI CMeCl>D reJiliUl R pasJili'UIHX npRMeCe~ 

TaiUIX .lt8lt 6easOJI, · o(. - nKHeH, napu :eo.nu (.na:e.ireoe raso:eol 

CMSCR 4 BTM) - 6ano YCT8HOBJieHO, 'ITO CMeC:& reJiiUI H HeSHa~eJI:&­

HHX KOJIR'!SCTB napo:e BO.nH Tait Jte, lt8lt H !Ipll 60Jiee HHSKRX ,na:e­

JISHKaX, pesxo yJIY'!WBeT xatiecT:eo CJie,noB.'lBCT:m:J;,R cTa6RJI:&HOCTl> 

pa6oTu KBMepu y:eeJIR'!RBaeTCR • 
• 

B SaitJIIl'lSHRR CifloPMYJIRPOBaHH OCHOBHHe BHBO.nH, : noJiylleHHHe 

!IpR RCCJie,noBaHRR pa6.Q1mx xapaxTepRCTKK CTpHM~pHOI ItaMepH, pa-
. ' 

6oTallllel :e pe&Me ca~~owyHTRPo:eamm •. 

I. Paspa6oTaH ao~Hi MeTo.n nOJIYtieHHa cTa6RJI:&HHX)xopomo 

JI0lt8JIKSOB8HHHX CJIS,ItOB sapsmeHHHX 'lBCTl!U B CBMODIYHTll:pYilllSICJl 

reJIReBOI CTpHMepHOI mepe. lfyTeM BBe,neHHa !Ipl!MSCel, BTOMH 

RJIR MOJiexyJIH KOTOpHX RMSDT noTe~ BOS6~eHRH H RO~SaiUDI 
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HEXS nepBOrO llOTSHUnanB BOS6y~eHRa aTOMOB OCHOBHOro rasa, B 

pa6o'lliil 06heM ItaMepH MOlKHO yrrpaEJIHTh pacnpe,I(eJieHHSM RHTSHCRB­

HOCTH CBS'lSHRa paSpli.ItHHX. ItaHaJIOB, 'ITO rrpRBO,D;llT It JIOitaJIRSamm 

CJIS.I{OB. llCCJIS,ItOBaHHe xapSKTepRC'I:HK CTpRMepHOH ItaMepH, HallOJIHSH­

HOI reJIReM H paSJIR1lliHMll: IIPHMSCJIMH, llOitaSHBaeT, 'ITO CMSCl> re­

JIR!l H HS3Ha'!RTSJI:&HHX KOJIIr<ISCTB napOB BO,nH (Ha ypOBHe ,ItSCJITHX, 

.I{OJie:ti rrpoiJ;eHTa) SIBJISiSTCJl OllTHMaJil>HOH ,1lJII! pa60TH ItaMepH (,ItaBJie­

HRe raso:eo:ti cr~ecn I aTM.)~ . llpn a~oM .ItJIRHa JlPKO c:eeTmneroCR 

Y'!BCTita paspn;,ItHoro xaaana cocTaBJiaeT-- I-1,5 MM, nonepe'!HH:ti 

p83Mep- 0,5 MM, OTHOmeHRe '!RCJia JipKRX "TO'leK" It 06IIISM] 

'!RCJiy pa3pR.ItHHX ItaHaJIOB - 0, 9. 

2. llOJIY'lSHfiHn MSTO,It JIOitaJIR3aiJ;RH npR ,ItaBJieHRR reJIHH I aTM. 

ycnemao npHMeHHJica npn paspa6oTKe reJIHeBo:ti CTpHMepHoii xaMepu 

Bucoxoro ,naBJieH:rut (.no 4 aTM.) , pa6o'lliil res xoTopoii SIBJISiJICR . 

O,ItHOBpSMBHHO H MRWSHl>D .~ RCCJIS~OBaHHH BSaKMO,ItSHCTBKH_nHOHOB 

.BucoKRX ·aaeprHii c R,Itpar.m remia:. OKasaJioc:&, 'ITO npn ·BilCOKRX 

.naBJieHIDIX cMec:r, remm H napoB BO.ItH ( aa ypoBHe .neCRTHX ,nOJieii 

npoiJ;eHTa) .naeT cTa6RJI:&HHe CJie.ItH xopomero xatiecT:ea. llpn aToM 

Ha BHYTPSHHHX CTSHitaX ItaMepu, HallOJIHSHHOH TaKOH CMSCl>D, He 

o6pasyeTCR Henpospa'!HOR llJIBHKH (xaK B CJIYtiae 'YrJIElBO,ItOPO.ItHHX 

npl!Meceii) , KOTOpaJI yxy,nmaeT OllTR'lSCKHe YCJIOBWI ,1lJII! cpoTorpa<Pli-

poBaHIDt CJIS,I(OB tiaCTm:J;. r 

3. ,!J,rn:r: CTpHMepHOH It8Mepu C BHSilllmMR 3JISKTpO,It8MR 3tlxPeKTRB-

HHM MSTO,I(OM peryJIHPOBaHIDt BpeMeHR llaMliTH ~BJIHBTCR BBe,IteHRe 

aJieKTpooTpHIJ;aTeJI:&HilX npRUecea. B xatieCTBe aJieKTpooTpHIJ;aTeJI:&HHX 

,It06aBOK 6wm HCIIOJI:&30B8Hil CCl4 H B03,IJ.YX. Heo6XO,ItHMO OTMSTHTI>, 

~TO ,It06aEita HB3Ha'll!TSJI:&HilX KOJIWIBCTB B03.ztYXa (Ha.ypOBHB COTilX 
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,IlOJieii npoD;eHTa) K CMeCR reJIM ll napOB BO.llll ll03BOJilieT peryJlliPO­

B8Tb :speMH naMHTH KaMepH, npn aTOM coxpaaaerca xopomaE JIOKa­

JIR3aiUill CJie.no:s "illCTHD;. CMecb He + napH BO.llll + B03.nYX ,n:aer xo­

pomee npocrpaHCTBeHHOe R BpeMeHHOe pa3pemeHHe B pa6ore KaMepa. 

4.-PeXHM C8MOIDYHT:Il:pOE8HRa ll03EOJilieT TaREe llO~b CJie­

,llll 3apmteHHHX 'l8CTIDJ; B ,n;pyrnx ra3ax - B KCeHOHe, HeCHe ll, 'ITO 

oco6eHHO BalltHO, B BO.rtOpO,n:e. lJyTeM BBe,n;eHH!l cpoTOHOIIOrJIOII(aKI!UlX 

npRMecen npR KOHD;eHTpal.l;HR 0,2 + 0,5%(MeTaH, 6eH30JI) H8M y,n:a~ 

JIOCb :snepBHe UOJIY'll!Tb y,n:oBJieTBOpHTeJIDHHe CJie,I(ll 'l8CTIDJ; B BO,IJ;O­

po,n:e npn )(aBJieHHH BnJIOTD .no aTMoc!IJepHoro R ccpoTorpa~o:sau 

I1X H8 nJieHI\Y npoMHmJieHHOrO llpOR3BO,IJ;CTB8 C 'JYBQXBHTeJIDHOCTDID 

5 O.B5 = 2000 e.n.rOCTa. HanpiDKeHHOCTD 3JieKTpll'leCKOrO TIOJIII 

CpaBHRTeJIDHO HeBHCOKrui- 27 KB/CM, npH 3TOM MH He npRMeHHJm 

aJieKTpOHHO-OllTH'!eCKOrO npeo6pa30B8TeJIH. 

5. Ka'!eCTBeHHHe OD;eHKH cpe~eH 3HeprRH SJieKTpOHOB B pa3-

pan;e R TIOJIY'leHHHe 3KCTiepRMeHTaJIDHHe ,IJ;8HHHe-n03BOJIIIIDT 06~CHRTb 

MexaHH3M JIOKaJIH3al.l;RH CJie,IJ;OB B C8MOmyHTMpyxmefica CTpRMepHOfi, 

KaMepe, 'ITO BeCbM8 BaJKHO He TOJIDKO C TO'lKH 3peH:WI H3y-qemm 

ra30BOrO pa3pan;a, HO T8KKe .UJIH npaKTH'!eCKOrO BH60pa CMeCR ra-

30B H peXHMa pa60TH .nJIII ,n:aHHOro 3KCnepHMeHTa. 

llpaKTHKa padOTH C CaMOIDYHTHPYDmenca CTpHMepHOH KaMepon 

noxaaUBaer, qro npHOop raxoro BH)(a npocr B KOHCrpyKIJ;HH; Jierxo 

ynpa:snaeM, H~exeH B axcnnyarau;HH n nMeer xopomne npocrpaHcr­

BeHHHe ll BpeMeHHHe xapaKrepllCTllKH. 

Pa60TH,UO ROTOpHM HanRCaHa ,n:RccepTaiJ;HH,OnydJIHKOBaHH 

I I. ~ 7 I R .IJ:OKHan;HBaRRCb Ha 6 Me~apo,n:Hoii KOH~epeHD;HR no 

¢H3mte BHCOKHX 3Heprnii H CTPYKType H,IIpa ( ClllA, !975 )16, 7J. 
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