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06111A~ XAPAKTEPHCTHKA PAEOT~ 

AKTyaJibHOCTb TeMbl. B nocnenHee BpeMH oco6eHHO aKTyaJihHO CTOIIT 

3anaqa C03AaHIIH HOBUX TpeKOBUX neTeKTOpOB BUCOKOro pa3perneHIIH, 

KOTopue Heo6xon11Mhl nna noc-rpoeH11& ·Beprnmi:Hux'· neTeKTopoB B qi11J11Ke 

BUCOKIIX 3Heprutt, B nepByIO oqepenh AJIH per11c.Tpau1111 KOpOTKciiK11Byrn11x 

qaCTIIL\, CBH3aHHUX C 

lK113HII nop&nKa I 0-
12 

-

c- II B -KBapKaMII, IIMelOllillMl1 O'li:Hb Manoe BpeMH 

I0-
13

c II COOTBeTCTBeHHO O'leHb Manue npo6er11, 

'ITO 'Tpe6yeT pa3perneH11& nopanKa nec&TKOB MHKpoH. AHaftoru'IHue' npu6opu 

Heo6xon11Mbl TaKlKe AJIH IlOCTaHOBKli 3anaq Ha HOBOM ypOBHe li 13' ai:iepHOM 

q>ll3liKe, T.K. OHII o6ecnequBaIOT 60JiblliYIO TQqHQCTb 113MepeHui IIMilYJibCOB 

11 B03MOlKHOCTb per11cTpauuil CJIOlKHux' co6UTlili C BUJieTOM 60JiblliO'ro <iucna 

3ap&lKeHHUX qacTlil\. 

B OCHOBe nonyqeHIIH OAHOro li3 TaKHX BeprnHHHUX_' neTeKTOpOB JielKIIT 

np11MeHeH11e Jia3epHOll TeXHt1i<i't; KOTopaa~ naeT B0,3MOlKHOCTb 06oui-11 

orpaH11qeH11&,. HaKnanuBaeMble Ha MIIHHMaJibHYIO 

rny611Hy pe3KOCTli Kpt1TepueM P3nea. Jia3epu 

xoporno pa3pa6oTaHu 11 HMeeTCH B03MOlKHOCTb 

BeJIH'IIIHY o6oeKTa 11 

B HaCTORlUee BpeMH 

nono6paTb Heo6xon11Moe 

ycTpOttCTBO, KOTOpoe naeT CBeTOBYIO BCilUlliKY BUCOKOll liHTeHCliBHOCTII, 

MaJIOll AJIIITeJihHOCTli li XOpornett, MOHOX.pOMaTH'IHOCTli. B CBH3li C 3TIIM 

C03AaHHe ycTaHOBKli co CTpllMepHoii KaMepoii C Jia3epHb1M OCBemeHlleM, 

o6nanal0lllell Hapany c npocTOTOH B o6pameHlill BUCOKliM npocTpaHCTBeHHblM 

pa3perneHHeM, li pa3pa60TKa MeTOAliKli nony'leHHH xoporno JIOKaJili30BaHHblX 

cnenoB 'laCTIIL\ HBJIHIOTCH BalKHott 3anaqeii li npencTaBJI&IOT 

caMOCTOHTeJibHUH Ha)•qHuii liHTepec. 

AKTyaJibHOCTb 3TIIX pa6oT onpenen&eTCH TeM, '!TO CTpHMepHa& KaMep~ 

coqeTaH B ce6e Bee IlOJIOlKHTeJibHUe CTOpOHU 113BeCTHUX B HaCTORlUee 

BpeMH li30TpOilHUX TpeKOBUX neTCKTOpOB, B TOM 'lliCJie nu<l><!>y3HOHHOH II 

ny3upbKOBOtt KaMep, o6nanaeT BUCOKHM 6ucTponeucTBHeM, npocTOTOtt 11 

ynpaBJIHeMOCTblO, Il03BOJI&eT pa6oTaTb C 60JiblliliMli IlOTOKaMII qacTIIL\ II, 

cnenoBaTeJihHO, npoBOAIITh 11ccnenoBaH11e npoueccoB c ManblMu ceqeHHHMtt, 

a liCilOJib30BaH11e Jia3epa li opur11HaJibHOH MeTOAliKli, OCHOBaHHOH Ha 

MeTone Tennnepa nonHHMaeT npocTpaHCTBeHHOe pa3perneHue KaMepu no_'ITII 

Ha nopanoK no, cpaBHeHHIO -~. o6U'IHOH CTpHMepHOH KaMepoii, Il03B0JI&eT 

IlOJIY'lliTb TpexMepHyIO liHq>OpMa[.\HIO O KoopnuHaTe cnena qaCTIIL\U Ha OAHOM 

Kanpe. 

COCTOHHl!e BOnpoca. AMep11KaHCKIIMli q>li3HKaMli (ReJihCKllll YHHBepcuTeT, 

$epMHJia6) 6UJia pa3pa6oTaHa 06U'!Ha& CTPIIMepHa& KaMepa BUCOKOro 

05bEJMFEHHb!l1 11:HCTl,ffYT [ 
s:i.o.EP · bl' , :ccnE~OBAli!-lt:1 I 

sv'!5nvlOTEl<.4 J 



naBJieHllll MaJiblX pa3MepoB C 

pa3peweHllCM (50 MKM). OnHaKO TO, 

llMTIYJibCOM nJIHTCJlhHOCTblO BCero 

rny6nHe pe3KOCTH Bcero B s 

B 

O'ICHb BblCOKllM npocTpaHCTBCHHblM 

'ITO KaMepa TIHTaJiaCh BblCOKOBOJlbTHblM 

HC npll MHHe KaMepbl 5 CM 11 

MM, yKa3b1BaeT Ha Heo6xonttMOCTb 

npnMeHCHllll llHOrO npllHl.lllTia Ml! C03naHllll TpeKOBOrO neTeKTopa BblCOKOro 

pa3peweHttll. 

HOBblll npllHl.(llTI, JielKaWllll B OCHOBe npeMOlKeHHblX ll cnenaHHblX B OIUll1 

ll JUUi<!> neTeKTOpOB, KatJeCTBCHHO OTJilltJaeTCll OT BC ex npenweCTBYKllllHX. 

Ecm1 llCTIOJlb30BaTb TIY3b1pbKOBYIO KaMepy C Jia3epHI,IM OCBCWCHHeM, 

Il03BOJillKllllYIO 6oJiee -MeHee TpllBllaJihHhlM o6pa30M nocTllrHyTh BblCOKoro 

pa3peweHllll (BTIJIOTb no 10 MKM), TO TIY3b1pbKll perncTpttpyIOTCH B 

KOrepeHTHOM nytJKe CBeTa B ycJJOBlll!X, rne HeT orpaHtttJeHllll no rny611He 

pe3KOCTll, Ha paHHell CTanntt CBoero pa3BllTllll, Korna llX pa3Mepb1 OtJeHb 

MaJJbl. npttHl.lllil lKe, npnMeHlleMhlll B CTpttMepHOH KaMepe nnH C03.D.aHl1H 

BepwllHHOrO neTeKTopa, 6onee CJIOlKHblll. Heo6xonttMO nontJepKHYTb, 'ITO 

llCTIOJlb30BaHne CTpHMepHOll KaMepbl B p11ne CJiytJaeB HBJJHeTCH 6onee 

BblrOnHhlM TIO cpaBHCHlllO c ny3blpbKOBOH KaMepo11, T.K. OCIIOBHble 

TeHneHl.lllll B 11nepHOH <j>tt3llKe - )TO CTpeMJieHne li3MepHTb KaK MOlKHO 

MCHbWlle TIO BeJlll'lttHaM nonepetJHble CetJeHttll npo1.1eccoB. l!epe3 CTpttMep11yIO 

KaMepy BblCOKOrO naBJieHttll ( 50-100 aTM) MOlKHO nponycKaTb TIOTOirn no 
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3apHlKCHHblX tJaCTlll.l, a tJepe3 ny3blpbKOBYIO KaMepy 3TO KOJltttJeCTBO 

onpeneJIHCTCll TblCH'laMtt. TaKHM o6pa30M, npott3BeneHue TIOTOKa Ha 

TIJIOTHOCTb B CTpHMepHOll KaMepe OKa3hlBaeTCll 60JihWe, 'ICM B 

TIY3b1pbKOBOlf, Ha nBa-Tptt nopHnKa. 

npttHl.lliil, TIOJIOlKeHHblll B OCHOBY CTpnMepHOH KaMepbl C Jia3epHblM 

OCBemeHtteM, JaKJIIOtJaeTCll B CJienyKlllleM: eCJ!li tJepe3 CTpttMepHyIO KaMepy 

npoxonttT 3ap11lKeHHaH 'laCTHl.la. TO OHa OCTaBJilleT 1.1enotJKY 3JieKTpOHOB, 

Ha KOTOpblX, nptt nonatJe BblCOKOBOJibTHOro liMTIYJibCa, o6pa3yIOTCH 

CTp11Mep1,1. HarpeThle no BblCOKllX TeMnepaTyp ( 10
4 

Kl 3JJeKTpOHbl B 

CTpnMepax nptt TepMaJinJa1.1nu nepenaIOT CBOIO 311eprttIO MOJJeKynaM raJa, 

HarpesaH l!X "TeM caMhlM JIOKaJibHO TIOBhlWaH naBJ1eH11e B O'lellb He60JJbWOl1 

o6naCTll raJa. B03H11KaeT KaK 61,1 HarpeTblH raJOBblH ny31,1peK, npwteM 

npo1.1ecc npoucxonttT O'ICHb 6blCTpo, KaK MttKpOB3pb1~" 3TO xopowo BH.!J.110 

no TOMY, KaK OT ny3blpbKa OTneJIHeTCll ynap11a11 BOJIHa; 

Ha <j>OTOrpa<j>m1x, CHHTblX C pa3Jill'IHhlMll 3a,neplKKaMtt. 

xopowo 3aMeTHaH 

)!OKaJibHblH 11arpeB 

ra3a npttBOnllT K TOMY, 'ITO 3aMeTHO MCHHeTCll K03<1><l.>lll.llleHT npeJJOMJJeHHll 

cpen1,1, ll nptt npoxolKneHllll tJepe3 Hee Jia3epHoro ll3JIYtJeHttll ttMeeTCll 

B03MOlKHOCTb 3a<j>11KcttpOBaTb TIOl!BJieHtte o6beKTa. 06beKT OKa3blBUCTCll 

notJTll Ha nop11noK MCHbwe " 6oJiee KOHTpaCTHhlM, 'ICM B 06bl•tH011 

CTpl!MepHOll KaMepe ( B JiytJWliX CJl)'._'lal!x ylKe ,nOCTllraeTCll nonepe•IHbll1 

pa3Mep 25 MKM). TaKHM o6pa3oM, B KaMepe 3Toro T11na perttcTp11pyeTCH 

He co6CTBCHHblll CBeT, 11nywnii: OT CTpttMep·a. a li3JJY'ICHJ1e JJa3epa, 
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pacceHHHOe HU TeTIJJOBOM ueHTpe. no )TOH nptt'll!He MOlKHO .Ha3BUTb 3TY 

KaMepy KaMepoii C ynpaBJJHeMhlMH TeTIJJOBhlMH ueHTPUMll, ·)TO 03HatJaeT, 

'ITO MOlKHO Bbl3blBUTb TIOHBJleHtte )Toro ue11Tpa Tor.na. KOr.na BHeWHllll 

TpiurepHaH 3JJeKTpOHJ1KU coo6waeT O TIOHBJJellttli HYlKIIOrO co6b1THH. 

noHBJll!KllllHHCH, TUKHM o6pa30M, TenJJOBOll ueHTp polK,naeTCll B ra3e, B 

OTJlli'IHe OT ny3blpbKOBOH KaMepbl, rne TpeKH nOHBJllllOTCH TUKlKe Ha 

TenJJOBhlX i.\eHTpax, o6pa3ylOlllttXCH HU neJJbTa -3JICKTp011ax, HO B OTJlll'Ille 

OT CTp11MepHOH KUMepbl 3TH ueHTpbl 11eynpasnHeMhl, T. K. OHH cymecTBYIOT 

scero ,o-15c. neps1,1e pa3pa60TK11 .neTeKTopos Ha 11os1,1x np1rnunnax 

6b1JJH BblnOJJHeHbl B OH~H 11 ntt~•- nepBall KaMepa-M11weHb C He
3 

np11 

nOBblWeHHOM .nasnenutt 61,1J1a co:i.naHa s OH~H. 

B HUCTOHlJlee speMH . BblnOJJHeH 60JJbWOH UHKJI pa6(lT no oc BOeHIIIO Ha 

MaKeTax HOBOH TeXH11Kl1 sepw11HHblX .neTeKTOpOB, TUK, B UEPH_ C03.!J.;1Ha 

KaMepa .nnaMeTpoM s CM c .nasneH11eM .no 20 aTM 11 c pa:ipewe1111eM 25 

MKM, B AellbCKOM YHHBepcuTeTe 11 •l•epM11JJa6 coJnaeTCH KaMepa C .nasJ1eH11-

eM no so UTM. 

cnenyeT OTMCTHTb, '!TO ucnOJlb30BUHHe n.a3ep11oi\ TeXHllKH nOJBOJJlleT 

np11MeH11Tb He TOJlbKO HOBble MeTOnbl <j>OTOrpa<j>uposaH11ll •tepe3 ronorpacpHKl, 

HO TaKlKe coJnaTb .neTeKTop· C npe.neJJbHO BblCOKHM pa3pewem1eM np11 

perucTpau1111 HMilYJlbCOB HJ-3a no.nasJJeHIIH .n11<1><1>y311u nepBll'lllblX 

3JJeKTpOHOB. TaKoe npennolKeH11e 6b1JJO cnenaHO B CCCP M.A. ToMGaKO~I II 

peaJJH30BaHO B HUCTOlllllee speMll B ClliA. 

UeJJb pa60Tbl. UeJJb pa60Tbl 3UKJIIO'IUJIUCb B HeKOTOpblX nccJJe.nosaHllllX 

CTp11MepHOH KaMepbl, pa60TalOllleH C JJU3epHb1M ocsemeHHeM, pa:ipa60TKe II 

C03nUHllll TIOJIHOMUCWTU6HOH YCTUIIOBK11 C KaMepoi\ C ynpa BJJlleMbl~III 

TenJJOBblMli 1.1eHTpaMH B MUrHHTHOM none. ,llJJll ,nOCTlllKeHHH nocTa BJleHHOft 

uenu HaMtt pewanncb cnenyl0lll11e 3a,natJ11: 

npoeKTttpOBaHtte 3JieKTPli'I_eCKOH cttcTeMbl ycTUHOBKll ( n11TaH1te 

KaMepbl). 

- KOIICTpynposa1111e KaMepbl (o60JJO'IKU 11 BHyTpeHHHH 'laCTb), 

C03.!J.UHHC " 11ana,nKa CliCTeMhl na3epHoro ocsememrn II 

<j>oTorpa<j>uponaHttH, 

- pa3 pa6oTKa MeTonuKn nony•t e~nH cTepeoc Kon11•1 e c KO ro 11:rn6palKetrnH 

TpeKOB tJaCTIIU, 

- peaJIH3aum1 Cl!CTeMhl 3BaKyau11n ll HanonHeHHll ra30B B KaMepe. 

- pa3MemeH11e Ii Hana,nKa scei\ ycTUHOBKH Ha nytJKe (BKJIIOtJal! MarHHTbl 

Me30HHOro nytJKa). 

Hay•rna11· HOBl13Ha. 

cTpttMep11oi\ KaMepbl 

CTepeocKonutJeCKOe 

KaMepy. 

I. npe.nnolKeHa opur11HUJlbllall KOHCTPYKIUIH 

c na3epHb1M ·ocneme1111eM, no:i BOJJHIOlllaH nony•1aTb 

11306palKeH11e cne.nos tJUCTHU, npoxo.n11wnx <1epc1 
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2. Pa3pa60TaHa KOHCTPYKUHll CTp11MepHoii KaMepb1-Ml1WeHl1, nO:JBOJll!K)IUeli 

pa6oTaTb C H , D , He3, He 4H CMeCl!MH 11X C MeTaHOM np11 .nasnett1111. 
2 2 

3. ocymecTBneH KOMnJJeKc pa6oT no COJ,naHHIO KOHTpOJJbHOH Cl1CTeMU, 

BKnJO'IaI001eii B ce6l! MHKpo3BM KM-001, LlJ!ll ycTaHOBKH. 

4. npe.nnolKeHa ll peanttJOBaHa peKOHCTpyKUHll MarH11Ta MC-4A, 

no3 BOnllBlllall nony'IttTb MarHHTHOe none 6onbwe ro o6beMa 11 Ll0CTDT0'1H0l1 

llHTeHCllBHOCTll. 

s. Pa3pa6oTaHa CllCTeMa Tpttrrepa Ha CUHHTllJIJlllUHOHHblX C4eT411KDX, 

pa60TaI001all COBMeCTHO co CTpttMepHOH KaMepoii BHYTPl1 OObeMa no.a 

.naaneHtteM" npose,neHa Hana,nKa ycTaHOBKH. 

6. npose.neHbl _11ccne.nosaHl1ll MexaHHJMa pa60Tbl CTpttMepHoii KaMepb1-Ml1WeHl1 

BblCOKOfO LlBBJJeHHll. 

7. Pa3pa60TaHa 11 coJ.naHa naJepHall cttcTeMa .nn11 oc sewemrn 11 

~OTorpa~ttpOBaHl1ll o6beMa CTpHMepHoii KaMepbl . 

npaKT114eCKall ueHHOCTb. npoae.neHhl pa3pa60TKa " Hccne.nosaH11e 

pa60'IHX xapaKTepttCT11K sepW11HHOro .neTeKTOpa HOBOro fHna. C03LlBHa 

ycTaHOBKa Ha OCHOBe CTp11MepHOH KaMepbl C na3epHb1M ocseweHl1eM, 

KOTOpall 6y.neT HCnOJJb30BaHa B JKCnepttMeHTax Ha -~a30TpOHe J!Jln 0115111 

LlJlll llCCJJe.noBaHttll B3a11~0.neiicTBl1ll n110HOB C nerK11Ml1 11.npaM11. Pa3pa6oTaH 

11 peaJJl130BaH np11HUHn nocTpOeHHll KaMep HOBOfO Tttna, KOTOpblii MOlKeT 

6b1Tb 11cnonb30BaH LlJlll co3,na111111 aepW1111HblX KaMep-M11we11eii LlJlll 

JKCnep11MeHTOB B o6naCTll ~113llKll caepXBblCOK11X JHepr11ii. ']O.nroTOBJJell 

KDHaJJ n110HOB Ha $aJOTpOHe LlJlll npoae,neHHll JTHX 11ctne,noBaH11ii. 

Anpo6au1111 pa60Tbl. OCHOBHble pe1ynbTDTbl ~ noJJO)t(eHl1ll .n11ccepTau110HH011 

paf>OTbl LlOKJIDLlblBaJ111C b Ha Me•.nyHapo,nHOM Cl1Mno111yMe "Me 30Hbl 11 ne r Kile 

11.npa" B lfCCP, Ha Me•.ny11apo,nHOl1 KOH$epeHU1111 no KBDHTOBOH JJJeKTpOHl1Ke 

"TQE'88" B CPP, Ha ceM1111apax J!Jln, a TDK)t(e ony6JJl1KOBaHbl B npenp11HTDX 

11 coo6weH1111x 0115111 11 •ypttanax nT3, "Revue Roumaine de Physique". 

no TeMe .n11ccepTau1111 ony6n11KosaHo 14 pa6oT. 

ABTOP 3aw11maeT. I. PelyJJbTDTbl 11ccne.nOBDHl1ll pa60Tbl CTp11MepH011 

KDMepbl C na3epHb1M ocsemeH11eM B MDfH11THOM none. 

2. MeTo.n11Ky nony'IeH11l! TpexMepHoii 11H~opMau1111 o Koop.n1111aTe cne.na 

4DCT11U, C np11MeHeHHeM c~ep114eCKOf0 3epKaJ1a 11 11MnyJJbCHOro JJa3epa. 

3. 3Kcnep11MeHTaJ1bHYIO ycTaHOBKY co CTp11MepHoii KaMepoii C ynpasn11eMblM1,! 

TenJJOBblMl1 ueHTpaMl1, B cocTaB KOTOpo11 BXOJ:ll!T: peKOHCTpy11poaaHHbll1 

MDflll1T MC-4A, caMa KaMepa, 

ra1osoro 

C4eT4MKax. 

o6ecneqeHHll, 

reHepaTop 11MnyJJbCHblX Hanp11•eH11ii, Cl1CTeMa 

Cl1CTeMa Tp11rrepa Ha CUl1HTl1JIJlllU110HHblX 
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4. ·:pa3pa60TaHHble MeTO)l.bl ll /IIlnapaTypy. KOHTpOJJll pa6_0'IllX; n'apaMeT.pOB 

yCTBHOBKll. 

CTpyKTypa tt 06beM JJ.1,!CCepTaUHll. 

6 rnaa, JaKJIJO'IeHllll " npttnOBeHllll. 

)lllCCepTat(ttll 'COCTOHT ll3 'aseJJ.eHllll, 

OHa CO)l.eplKllT 125 , CTpaHJIU, i so -

p11cy11KOB, I Ta6nttuy tt cnttc'OK mnepaTyp1,1 ill 80 Harn,ieHOBBHllll. 

CO)lEPlKAHHE PAEOT~ 

Bo BBeJJ.eHllll o6ocHOBaHa BKTyaJJbHOCTb COJ)l.aHllll TpeKOBOrO JJ.eTeKTOpa 

HOBOfO T11na C nosblWeHHblM npocTpBHCTBeHHblM pa3peweHtteM, CTpttMepHOH 

KaMepb1-Ml1WeH11 C na3epHbIM ocseme1111eM. C$OPMYJJHpoaaHbl Tpe60Ba~11ll, 

KOTOpblM LlOJJ)t(eH yJJ.OBJJeTBOpl!Tb COJ.naaaeMbl:ii: TpeKOBbll1 )l.eTeKTOp 11 

OCHOBHble npo6new'.i, pewaeMble B )l.llCCepTaUHOHH011 pa6oTe. npoBe)l.eH 

0030p nporpecca TeXHllKll CTpttMepHbIX KaMep. 

B nepso11 rnase pacCMOTpeHbl $tt3ll'IeCKlle Ja)l.a'Ill, )l.OCTYITHble LlJlll 

peweHllll no npttBe)l.eHH011 MeTO)l.llKe171 . H3nOlKeHO coapeMeHHOe COCT0l!Hl1e 

npo6neMbl tt3y'IeHttll npouecca JJ.BOttHoii nep~3apH,nKtt nttoHoB Ha nerK11x 

11.npax. 
HCnOJlblOBaHtte TpeKOBOfO )l.eTeKTOpa c na3epHOl1°CTpHMep11011 KaMepo11 

nOBblWeHHOfO )l.aaneHllll B MarHllTHOM none n03BOnllT )l.eTanbHO ttccneJJ.OBaTb 

yrJJOBble pacnpeJJ.eneHllll " yrnoa1,1e Koppenl!Ullll 3apl!BeHHbIX " 11e11TpanbHblX 

1.1aCTl1U., a TaKBe llX llMnynbCHble crreKTpbI . B Ka'IeCTBe MHWeHll 

11cnOJ1b3yeTCll ra3, HaITOJIHlllOlllll11 KaMepy. 'ITO )l.aCT B03MOlKHOCTb 

HB6JIJO)l.DTb B3allMO)l.eiicTBHe C BblJleTOM JJ.a•e MBnOJHeprtt'IHblX 'IBCTHQ 11 

perttCTpttpOBBTb aKTbl B3allMOJJ.eHCTBllll IlllOHOB C ll)l.paMH BOJJ.OPOJJ.a, 

JJ.eiiTepttll, reJJttl!-3, renttl!-4 "yrnepoJJ.a. 

<l>ll3ll4eCKal! nporpaMMa rrpeJJ.ITOnaraeT B . Ka'IeCTBe 0)].HOfO ll3 nepBbIX 

JTanoa rrpoae.ne11tte ttccneJJ.OBaHttll rrpouecca JJ.B01111011 rrepe3apl!JJ.K11 

Ill10HOB[G] B peaKUllll: rr+He 4->' rr-4p. 3Ta peaKUllll rrpeJJ.CTaBnl!eT 'co6oii 

JJJeMeHTapHb111 aKT rrpouecca ~5011Ho:ii: rrepe3apl!JJ.Kll Ha MllHHManbHOM 'IllCJJe 

HYKJJOHOB" nOJTOMY B rrepayJO 04epe,nb )l.OJJlKHa 6b1Tb TlllaTeJlbHO ll3Y'IeHa. 

Bee 'IaCTllQbl B KOHe'IHOM COCTOl!Hllll 3)].eCb l!BJll!IOTCll 3ap11BeHHbIMl1, 

noJTOMY nerKO 11a6J110)l.aeMbl B CTpHMep11011 KaMepe. 3TO o6CTOl!'ienbCTBO 

no3B0JllleT npoaecTll IlOJIHbll1 KllHeMaTtt'IeCKll11 a11antt3, KpoMe 

npeJJ.yCMaTpttaaeTCll B03MOlKHOCTb nottcKa JJ.tt6apttOHHbIX COCT0l!Hll11. 

npttaeJJ.eHo $tt3tt'IeCKoe 06oc11oaa11tte MeToJJ.a perttcTpautttt 

Toro, 

cneJJ.OB 

4UCTHU B CTpttMep11011 KaMepe C na3epHb1M ocaeme11tteM. 

ll3JIO)t(eHbl pe3yJJbTBTbl MeTO.llll'IeCKllX llCCJJe)l.OBaHHl1
111 

KaMep1,1 c na3ep11b1M ocaeme11tteM nptt 11arron11e1111tt 
Bo BTOpoii rnaae 

pa60Tbl cTpHMep11011 

KaMepbI ra30BblMll CMeCl!Mll C pa 3 Jlll'IHblMll KOHUeHTpauttllMll 

OCHOBHOMY raJy. OnllCbIBaeTCll JKCrrepHMeHTaJJbHblll CTeHJJ., 

rrpHMeceii K 

C03)].aHHbll1 .llJlll 
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PHC.l. TeHerpaMMa TpeKa 3neKTpOHa: a- B renHeBOH CTpHMepHOH KaMepe. 

6 - B BO.nopo,nHOH CTpHMepHOH KaMepe. 

npone.neHHK Mo.nenLHUX O~TOB. Ilpnne,neHu pe3ynLTaTU H3y'leHHH pa60TU 

CTpHMepHOH KaMepu C na3epHUM ocne111eHHeM, HanonHeHHOH, npH ,naBneHIIII 

5 aTM, renHeM C pa3nll'IHUMH npHMeCKMH, C 3neKTpOHHUM HCTOqHIIKOM. 

nony'leHU TeHerpaMMbl TpeKoB JneKTpoHa B renHH H B BO,nopo.ne npH Manux 

KOHQeHTpaQHHX .no6aBOK B BH.ne MeTaHa H napoB BO.nu ( pHC. 1) . 

06cyJK,naeTcK nony'leHHaK nnoTHOCTL 'IHcna CTpHMepoB Ha cne.ne qacn11-1 

(pHC.2). IlOKa3aHO, 'ITO perHCTpaQHK cne.noB 3apKlKeHHUX 'laCTHQ C 

nOMOlllbl) na3epHoro H3ny'leHHK B renHeBOH H BO.nopo,nHOH CTpHMepHUX KaMepax 

MOlKeT ycnelllllO B~nonHKTbCK npH ycnOBIIII BBe,neHHK
0 

B KaMepy rrpl!MeCeH 

MeTaHa H napoB Bo.nu. 

N 

20 

18 
16 

14 

12 
10 

8 

6 

4 

2 

N 

40 

35 
30 
25 
20 
15 
10 

5 

a 

250 350 450 550 650 d.MKM 

6 

150 250 350 450 550 650 750 850 d.MKM 

PHC. 2. 

6 

N 

35 

30 I n B 

25 

20 

15 

10 

5 

150 250 350 450 550 d.MKM 

Pacnpe.neneHHe 'IHcna cTpHMepoB 

Ha cne.nax 3RCKTpOHOB B renHCBOH 

CTpHMepHOH KaMepe no .l{HaMeTpy: 

a - npHMecL MeTaHa o,027.; 

6 - npHMeCb MeTaHa 0,057.; 

B - npHMeCb MeTaHa 0,097.. 

·, 

~ 

1' 
~ 

" 
f 

,, 

B TpeTLeH rnaBe onHCUBaeTCK;3KCnepHMeHTanLHaK annapaTypa;C03.l{aHHOH 

y~TaHOBKH15·~· lO/ (pHc.3). YcTaHOBKa COCTOHT H3 peKOHCTpyttpoBaHHOr~ 

Ma rHHTa MC-4A 91131 , B MelKIIOnl>CHOe npocTpaHCTBO KOTopo ro noMe111eHa 

npo•rnaK o6ono'!Ka ll3 HeplKaBeDUeH CTanH, BHyTpeHHeH KaMepu-MHWeHH, 

BUCOKOBOnbTHOrO reHepaTopa HMnynLCHUX HanpKlKeHHH, CHCTeMbl OCBe111eHHH 

H q><>Torpa$HpOBaHHK
131

, 

3neKTpOHHKOH
1111 

ll CHCTeMbl 

TpHrrepHOH CHCTeMbl C'leT'IHKOB C 

ra30Boro· o6ecne'leHHK
1121

. 

OnHCaHU KOHCTpyKUHK H pa6o'IHe xapaKTepHCTHKH 

peKOHCTpyHpoBaHHOrO, C uenLI> yBenH'leHHK npOTKlKeHHOCTH non», 

MarHHTa. IlpHBe.neHU .naHHUe H3MepeHHH Tonorpa$HH MarHHTHciro non». 

06onO'IKa H3 HeplKaBeDUeH CTanH BU.l{e plKHBaeT .naBneHHe 5 a TM. B 

o6onO'IKe HaXO.l{HTCK c$epH'leCKOe 3epKano C pa3Me111eHHOH Ha HeM 

BHyTpeHHeH KaMepOH-MHllleHbl>. CaMa KaMepa npe,ncTaBnKeT co60H cocy.n C 

MaHnapOBUMH CTCHKaMH, 3aKpUTUH CBepxy H CHH3Y OilTH'ICCKHMll CTCKnaMH 

TOnlllHHOH 15 MM, K KOTOpUM npHKna,nuBaDTCK 3neKTpo.nu BUCOKOBORbTHOro 

IlHTaHHK. 

PHC.3. cxeMa ycTaHOBKH co CTpHMepHOH KaMepoH c na3epHUM 

OCBe111eHHCM. 

1 
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Jlnll nonyqemrn c'l'epeocKom1qecKoro 11306paJKeH11ll 061,eMa - KaMepbl 6w1 

np11MeHeH Me_TO.ll c _ 11cnon1,30JlaH11eM c<j>ep11qecKoro 3epKana. Jlm1 ocllellle1J1111 

KaMepbl 6b1Jl pa3pa6oTaH Pll.ll KOHCTPYKLllllf MOlllHblX a30THblX IIMnynbCHblX 

na3epoB12 • 4• 101 (,nn11Ten1,HOCTI, 11MIIyn1,ca 3-5 HC) ,, OTilll'JaKlU!IIXC~ 

IIpOCTOTOH KOHCTpyKl\1111, ,tta.nelKHOCTblO 11 .nemeBll3HOH. npeo6pa3oeatt11e 

yn1,Tpaq>11oneTOBOrO 113nyqeHllll na3epa B B11.llllMYIO 'o6naCTI, cneKTpa ( i\=580 

HM) npOBO.llllilOCI, Ha u11n11H.np11qecKOH : KIOBeTe co CIIllpTOBblM paCTBOpOM 

po.naM11Ha 6JK. 

0.llHIIM 113 BalKHblX 3neMe_HTOB ycTaHOBKII, IIMeKlU!eii 6on1,woe 'IIICno 

pa3.nenbHblX 061,eMOB, 3anonm1eMblX pa3n11qHblMII fa3aMII, l!BnlleTCll ra30BOe 

06ecneqeH11e. B .naHHOH rnaBe on11c1,rnaeTCll c11cTeMa ra3006ecne<1e_111111, 

pa3pa6oTaHHall .nnll peweH11ll cnoJKHOH 3a,naq11 _ HanonHeH11ll 061,eMon 

ycTaHOBKII ra3aMII. 

8 qeTBepTOH rnaBe on11caHbl CIICTeMa 
II II 

ynpanneHllll 11 CIICTeMa, 

KOHTpOnll pa6oq11x napaMeTpOB KaMepb1
191

• 

On11caHa CIICTeMa Ci.lllHTIIIlillll{IIOHHblX cqeTqllKOB, 
KaMepbl, KOTOpal! npe.nHa3HaqaeTcl! .nnll per11cTpau1111 

pa3MemaeMa11 noKpyr 
KaK ynpyr11x, TaK 11 

Heynpyr11x npoueccoB. 06cylK.llaeTCll B03MOJKHOCT1, 11cnon1,3osaH1111 ere-

KaMep B KaqecTBe 3apH,noqyncTB11Ten1,Horo Tp11r repa .nnH pe r11cTpau1111 

oqeH1, pe,nKIIX npol{eCCOB J,lBOHHOH nepe3apll.llKII , IIIIOHOB. Ha p11c. 4 

IIOKa3aHa cxeMa pa3MemeHllll Cl{IIHTIIIlilllJ.IIIOHHblX cqeTqllKOB II ere-KaMep 

BOKpyr caMott KaMepb1-M11WeH11. np11Be.neH1,1 pacqeTbl nopora per11cTpau1111 

J,lilll qacTllll, BblJI e T aKlU!l!X 1'!3 , KaMepbl, II pe3yn1,TaTbl ll3Mepettllll 

3<1><!>eKTIIBHOCTll CllCTeMbl CJ.lllHTIIIlilllJ.lllOHHblX cqeTql!KOB .nnll penl!TIIBIICTCKIIX 

qaCTIIU no BCeH .nn11He cqeTqllKOB. OHi! noKa3an11, 'iTO sen11•11111a 

J<l><!>eKTIIBHOCTll no .nn11He B cpe.nHeM OKa3blBaeTCll OKono 997., a cyMMaptto 

.nnll .llBYX cqeTqllKOB nen11q11Ha 3<1><!>eKTIIBHOCTll oKa3blBaeTCll 987., ow116Ka 

ll3MepeHlllf ±0,017.. 

On11caHa 3neKTpoH11Ka ynpanneHllll, co6paHHall Ha CTaH.napTHblX 6noKax 

CIICTeMbl 'BlllliH~. pa3pa6oTaHHblX B na6opaTop1111 ll,nepHblX npo6neM. 
191 .-

eTa611n1,HOCTJ, pa60Tbl KaMepbl C ynpaBnl!eMblMll TennOBblMII ueHTpaMII 

B cymeCTBeHHOH Mepe onpe.nenlleTCll cTafo!nbHOCTJ,IO napaMeTpOB pa60•1eii 

CMeCII, KOTOpOH HanonHeHa KaMepa. Jlnll KOHTpOnll 3TOro napaMeTpa 

npe.nycMoTpeH He6on1,wow 6noK19• 121 c nponopl\llOHanbHblM C'ieT'illKOM, 

KOTOpblH II03B0IllleT cneJ,lllTI, 3a IIOCTOl!HCTBOM COCTaBa ra3a BO npeMeHII. 

3Ta CTa6MnbHOCTb TaKlKe 3aBIICIIT -OT aMnnllTY.llbl 11 3a.neplKKII l!Mnyn1,ca 

reHepaTopa IIMnyn1,CHblX HanplllKeHIIH, IIIITaOlllero KaMepy. 3a.neplKKa B 

no.naqe BblCOKOBOfll,THOro 11MIIyn1,ca B cymeCTBeHHOH Mepe onpe.nenl!eT 

.n11<1><l>y31110 IIY3b1pbKOB TpeKa OTHOCIITenhHO TpaeKTOp1111 npoxO.llllllleii 

qaCTIIUbl. qeM 6on1,we 3Ta Ja.neplKKa II qeM 6on1,we ee -'HecTa611nbHOCTb, TeM 

6on1,we per11cTp11pyeMbltt pa36poc l{eHTpos nyJblpbKOB. no 3Toii np11•I1111e 

nposo.n11ncll TlllaTenbHbltt KOHTpon1, 11 113Mepe1J11e 3a.neplKK11 rttHa. 
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PHC. 6. exeMa pa3MeiqeHl!ll ,Tp11rrepttoii CllCTeMbl: 

1-CUIIHTl!nnllUIIOHHhie C'l_eT'IIIKH; 

2- ere-KaMepbl., 

11Mnyn1,cHor:~1 ynbTpa<j>11oiie-rosoro ~30THo·ro ~a:iepa [ Z] . , 

OCBemeHllll "kaMepbl. 11MeHHO 3TOT CBeT npeTepne Ba CT 

113ny•IeH11e OT. 

11cnon1,_3y~TCll .nm1 

pacceHtt11e Ha Tennoso~ uettTpe 11 3TO onpe.nen11eT co6cTBeHHO: 11pKOCTb 

TpeKa. ~pKOCTb . per_11cTp11pyeMblX l{eHTpOB B cymeCTBe_!iHO~ Mepe 3aBIIC1iT 

OT lll!TeHC,HBl;!OCTII II Ja.nepJKK11· 11Mnyn1,cHoro .. _11JRJ'IeH11ll, 11.nymer<? (JT 

naJepa. 

np11q11He 

3TO onpe.nem1eT; 11 B11.llllMbltt ph3Mep ra:lOBOfO ny31;,1pbKa. 

Ml>I q>11Kc11posa.n,11 He TOnbKO aMnn11Ty.ny 1tMnyn1,ca, 

no :JTO\t 

HO TaKlKC 

sen11•111Hy 3a.neplKKII, KOTOpal! Haxo.ni1TCll B .n11aria3CJHe OT, I 00 tl'c .no 2 

MKC. JlmI 1xoHTponll 3T~X napaMeTP,0-~ Ha Bl>IXO.lle;; na3er,a ycT~HOBneu 

!p0TOJ,ll10.ll. l 
. • /6 8 14/ 

B n11i:011 rnase on11Cb1Ba10TCll npe.nnp11Hl!Tble 11ccm,.nosam111 ' ' 

pa60•111x .xapaKTep11cTIIK KaMepbl. ' JlJill TOfO 'ITOUbl y6e.n11TbCll, 'ITO 

11:i6pa1rna1F ()IlTH'ieCKall CIICTeMa II03Bo;n11eT nonyqaTb CTepeocKOillj'!eCKOe 

11306palKeH11e 061,eMa KaMepbl, 6bln11 npose.neHbl paoOTbl no Mo.nen11poBaH1110 

TpeKOB •iaCTHl{. Ha p11c. 5. 'npe.ncT:tBneHa q>OTOrpa<j>1111 KaMepbl C 

9 
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OOMCWCHHOH Ha HCH CTCKnHHHOH nnaCTUHOH C UMUTauueft TpeKa qaCTUUU. B 

Me.nuaHHOH DnOCKOCTU q>OTOrpa<jmpoBaHUH 6una DOMCWCHa. HUTb .nuaMCTP,_OM 

25 MKM, KOTOpaH xopowo BUJlHa Ha q>OTOrpa<jmu. 3TO noKa3UBaCT, qTo 

CUCTeMa UMeeT y.nosneTBOpUTCnbHOe pa3peweHue (BUJlUMUH _.nuaMeTp HUTU 

OKOno 20 MKM). Ha q>OTOrpa$uu TaK~e. BU)lHU penepHue KpeCTU, 

HaHCCCHHUC Ha H=ee " sepxHee CTeKna C BHYTPCHHCH CTOpOHU .nna 

npuBH3KU KaMepu K onTuqeCKOH CUCTeMe. 06cy~aeTCH MCTOJlUKa 

ttaHeceHnH penepHux KpecTOB. 

~~~ 

,,I 

2 . 

Puc. 5. <l>oTorpa$ua Mo.nenu TpeKa ( 1-JlCHCTBUTCnbHOe 

uJo6pa~eHue; 2-MHHMOe u306pa~eHne; 3-uJo6pa~eHue HUTU). 

Ha puc. 6 noKaJattu u306pa~ettua cne.na JneKTpoHa, nonyqeHHue OT 

UCTQqHnKa Sr90
, ycTaHouneHHOro npu6nU3UTCnbHO no OCH CTpUMepHOH 

KaMepu C ynpaBnHCMUMU TennoBUMU UCHTpaMU, c.nenaHHUe KaK MCTO.llOM 

cseTnoro nona, TaK u MCTO.llOM TeMHoro nona. KaMepa pa6oTana 6eJ 

10 

,, i 

H:i1 1· 11 i -_l . :!, ·.::11:. n r ~,; -~1) ... 
,ii , 1.1 I_:··,:· 1!: .. i•J.'·1 l ~ ;· 
111 · ,. I · , · l r •. ,· . Ii t 

I 
1 1 ·~ . .. . , . , : . . I , I • I'. . 1 ~ I I . ,, . . i' Ii· . . . 
. I I . i I I . . . i .. ; . l I • I~ I ' ? 

f! 1··1· li:•· ·11·1•;:tl•_· • __ 1~!1'. - 1,j :1 .. r\111 
I ! ~ . . . '·· ; : :· I I i :. li ·: "'.· '. ("\, I : I • ·.: -~ • I . . ' . '' .J I" : • L I· • • ' ·1· 1 ' I I . r-1 t•·:•1 ...... ' : " ~-. . •· , • 1• i • ~ , . . . ,· . . ... ; . . , , " 1 , . r i' •· •, . ..,~1 . , 
•: j ~ • 'i; i't,1" • l~j : .. t.. '. I ' • .''. : . 0 r •I ; ,'. ~: • > • •~ .. 

!1'~\ t~t 1i1ii ,:\ Lt Ii . :.P<- ;-~~-; .':.'\ 1.J·,: :J ·\l_:: Li' p ! ' 1- 1 ''. I'. . ·,,_,. I. ' ' ' JI ·I I .. ,,,' ···,, 'I 1' I 
,_ \ I' I jlt ·1 1, .... , i i I I :. it : ' I ; I . I··, -. •'! .. I .. ·t• 

• ~, •.l111·~Jt1\ '.~---~i.·. :; -. :.-· ·• : .. , '.i I; • ·:•f .j ·I: .• r·: .. ., I I;, ii-ti 'I ·, . I . ''•I.,!' ' ·I· :· : . ,,; II ;, ! 1' !: I \ ,: : \ I I ' I : I 
l.ud,1L .. ::1,!1,;1, ... :,, 1,il.1 . .,, ...... lt. l 1:1.-I..J1,ll...i U rl.dil • i: t l i '. ~:: ~ '• : ; •. i: j ! ~ I ; ! '.' ; . I I: '. ,.· II t I . i _i. ' . ~· I ,i. ' .. i I ' . . I 'I. 

a 

6 

Puc .. 6. <1>0Torpa$uu TpeKa JneKTpoHa (He+20'7.CH
4
J, c.nenaHm.ie, 

a -MCTO.llOM CBCTnoro nona; 6-. MCTOJlOM TCMHOro nona. 

MarHUTHOrO nona. Ha $OTOrpa$UHX xopowo BUJlHU KaK JlCHCTBUTCnbHOC, 

TaK u MHHMoe uJo6pa~eHnH cne.na. npu cj>oTorpa$uposaHuu TpeKOB KaMepa 

ttanonHanach CMCCbJO He4+20%CH npu o6weM .nasneHuu 1 a TM. 
4 

<l>OTOrpa$uposaHue npOU3B0JlUnOCb Ha nneHKY MUKpaT-300. KaK BUJlHO Ha 

)TOH ManoqyBCTBUTenbHOH nneHKC ( 10 e.n. rOCT), cne.n HpOK u 

KOHTpacTeH, pa3Mep U306pa~eHUH CTpUMepos Kone6neTCH OT 12 .no 250 

MKM "MHUMOe U306pa~eHue BUJlHO JlOCTaTOqHQ HpKO. 

OnucuuaeTca pa6oTa cTpnMepHOH KaMepu npu pa3nnqHux Ja.nep~Kax KaK 

UMnynhca rttH, TaK u nMpynbca na3epa OTHOCUTCnbHO UMnynbca rttH. 

11 
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no11yt1eHH1,le pelyJJbTa:n,1 noKa3bl8aJOT, <ITO om1caHHblH MeTO.U MOlKeT 61~Th 

C ycneXOM l!CTI0Jlb30BBH B CTp11MepHb1X KaMepax, npn yMeHbWeHIIII 3;:iJiepJK!(lt 

l!MTIYJlbCa nm, C .UOCTl!lKeH11eM pa3pewe1mH, 6JJll3KOrO K pa3pewe'irnK) 

ny3blpbKOBblX KaMep. 3T0 TI03B0JllleT Ha.neHTbCH HB 'noJJ}"leH11,e 60JJbWllX 

TO'IHOCTeH np11 1!3MepeHIIII IIMTIYJlhCOB qacTl!U. 

B wecTOH rJJaBe onl!CBHO pa3MemeHlle ycTaHOBKII, Ha TIHOHHOM nyqKe 

qia30TpOHa nan II np11Be.UeHbl pe3yJJbTaTbl pa60Tbl KBMCpbl HB ny4Ke. 

,!IJJH BblBe.neHHH nyqKa 6wta l!CTIOJlb)OBaHa MHWeHb Me]OHHOrO· TpaKTa, 

noMewaBwaHCH Ha HanpaBJJeHIIII npOTOHHOfO ny'!Ka B 3a11e cj>a30TpoHa: ,!IJJH 

qiopM11poBaHl!ll n11011Horo ny'!Ka Mbl llCTIOJJb30Bam,1 <JaCTb 
:rneMeHT()B 

MJOOHHOrO TpaK,Ta. 
noBopoT nyqKa TillOHOB np0113B0,UllTCH .UBYMH MarHHTBMII 

Mn-29. JaTeM ny'IOK ClKHMaJJCH TpeMH JJIIHJBMll, 
Mn-31 
ycTaHOBJJeHHblMII nepe.n cTeHCHi TBK, 'IT06bl TO'!Ka qioKyca np11xo.n1111BCb Ha 

ueHTP cTeHbl. ,!ly611eT JJHH3 CTeHOBoro 6110KB npl!HllMaJJ 11306paJKe1111e 

TIIIOHHOrO ny4KB ~ nepeHOCIIJl era B TO'IKY qioKyca JJIIH]bl Mn-9 ( -0,5 M 

OT . ueHTpa JlllH3b(], 3a KOT<ipOH pa3MeW:llOTC,ll, TIOBOpOTHble MarHHTbl. Ja 

Hl!MII CTOIIT JJIIH3a, 3a.UHllH !pOKyC KOTOpC)H , pa3MeWanCH, np11MepHO TIO 

ueHTPY .KaMepbl. Ha p11c. 7 noKaJa,Ha cxeMa ablao.na ny4Ka 11 -pa3r-.1eweHHH 

11 JJHH30H 

KaMepbl. Ha ny<1Ke. 

f;
-~/ ,.,., 

l!Nf 

M HA·l91'1 
' ,--

Mft·31 

't~--.-~.' 
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'-'• f(Mn-29 

~ 

PHC.7, cxeMa pa3MemeHHH KaMepbl 

Ha n110HHOM nyqKe. 
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C TIHOHHblM ny'IKOM, npoxo.nHWIIM qepe3 KaMepy, Mbl npOBOJtHJJH 

<pOTOrpaqi11poaaH11e TpeKOB 

noKa3aHa <jioTorpaqinH, Ha 

TillOHOB B CMeCH reJJHH C MeTaHOM. Ha pllC. 8 

KOTOpOH xopowo BHJtHO HCKpllBJleHHblH cne.n 

n110Ha, nepeceKaJOWllH KaMepy OT BXOJtHOH .no BblXOJtHOH CTeHOK KaMepbl. Ha 

qi0Torpa<jin11 TaKJKe xopowo BHJtHO MHHMOe 11306paJKeH11e cne.na. KOTopoe 

6y.neT HCTIOJlb30BaTbCH JtJlH H3MepeHHH•Z-KOOpJtHHaTbl cne.na. KaK Bl!JtHO H3 

<pOTOrpa<pllH. npH HaJlll'IHll MarHHTHOfO TIOJJH B KaMepe CTpyKTypa' 

ll306paJKeHHH CTpHMepoB He MeHHeTCH, OH~ HMeIOT .nnaMeTp OKOJJO 0,5-0,6 MM 

(113-3a co6cTBeHHOrO pa3peweHHH 061,eKTHBal H npe.ncTaBJJHlllT co6oA 

KOHTpaCTHble TO'IKH. cpe.nHee 'IHCJJO CTpHMepoB B CMeCH He+20%CH4 npll 
-1 • 

.naBneHllll I aTM, cocTaBJJHeT OKOJJO 5 CM JtJJH qaCTHUbl c MllHHMaJJbHOII 

peJJHTllBHCTCKOH HOHH3aUHeH. 

pa6oTaeT y.uoaneTBOpHTeJJhHO 

TaKHM o6pa30M, 

B OJtHOM H3 

Mbl BHJtHM, '!TO 

pelKHMOB, KOTOpblH 

KaMepa 

6y.neT 

llCTIOJlb30BaThCH npH .nanbHettweH 3KCilnyaTaQHH ycTaHOBKH. 
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8. 3aKJil()qemm cqmpMyn1-1poBaH1,1 OCHOBHble 

JIHCCepTaQHOHHOH pa6oTe. 

pe3yJibTaTbl, nony,1eHHhle B 

OCHOBHHE PElYRbTATH PAEOTH 

I. PacCMOTpeHbl B03MQlKHble 3a]Iaq1-1 no B3aHMOJieHCTBHI() nHOHOB. C ne fKl1M11 

llJipaMH JIJill nocTaHOBKH 3KCnepHMeHTOB C C03JiaHH011 ycTaHOBKOH Ha 

2. 

3. 

4. 

<jlaJoTpoHe mm. HaMeqeH Kpyr BonpocoB no 11ccne.11.oeamm 

B3aHMOJieHCTBHll nHOHOB C llJipaMH H , D , He\ He
4 

If C
12 

11 
2 2 

c<jlopMyn1-1poBaHbl ycJIOBHll, KOTOpbiM JlOJilKHa YJIOBJieTBOpl!Tb ycTaHOBl<a 

no HCCJieJIOBaHHI() Heynpyr1-1x npoQeCCOB Ha 3Tl1X llJipax 

(nornoweHHe, JIBOHHall nepe3apll.nKa). 

Bnepe1,1e C03JlaHa ycTaHOBKa C KaMepoii C ynpaBJil!eMblMH TennOBblMl1 

QeHTpaMH. npoBeJI!!H KOMnneKc pa6oT no pa3pa60TKe 11 Hana.11.Ke Bce11 

ycTaHOBKH B QeJIOM, BKJil()qall CaMy CTPHMepHyXl KaMepy, Cl1CTeMy 

Jia3epHoro OCBemeHHll, CHCTeMy 3BaKyaQHH,H HanonHeHl1ll, .3JieKTpOH11KY ,, 
ynpaBJieHHll, cqeTqHKH If nyqKoByXl qaCTb. 

PaCCMOTpeH BOnpoc BblBOJia nyqKa nHOHOB C MXlOHHOH Ml1WeHH mm. 

PeaJIH30BaHa Heo6XOJlHMal! MarHHTHall CHCTeMa, 1-13yqeHbl ee napaMeTpbl 

np1-1 HMnynhCe nHOHOB 260 M3B/c, ycTaHOBKa pa3MeWeHa, Ha ·3,TOM 

nyqKe, If HCCJieJIOBaHbl HeKOTOpble napaMeTpbi nyqKa nono~11TeJibHblX 

nHOHOB. OcywecTBJieH BBOJl nyqKa B KaMepy. 

npoBe.neHbl pafiOTbl no pa3 pa6oTKe If HCnhlTaH1110 pe_KOHCTpy11poeaHHO ro 

MarHHTa. nonyqeHbl ero YJIOBJieTBOpHTeJibHble napaMeTpbl JlJill pa60Tbl_ B 

ycTaHOBKe co cpeJIHHM MarHHTHblM noneM 7 .K3 11 60JibWOH 

npOTll~eHHOCTbXl, qTQ no.3 BOJIHJIO COJJiaTb KOMnaKTHYIO __ C:HCTeMy. 

Hccne.noBaHbl MarHHTHble xapaK;epHCTHKH MarHHTa, 'ei<JIJOqal! 113MepeH11e 

Tonorpa<jl1-11-1 MarHHTHoro nonl!. 

5.- HJyqeHa If peaJIH30BaHa B03MO~HOCTb HCnOJibJOBaHHll MeTOJla-na3e.pHoro 

OCBemeHHll CTpHMepHOH KaMep1,1 6oJibWOro 06beMa If JlOKa3aHa 

B03MOlKHOCTb nonyqeHHll TpexMepHOH HH<jlOpMaQHH O Koop.nimaTe 'cne.na 

qacTHQ Ha OJIHOH <jloTorpa<jlHH. nonyqeHbl <jloTorpa<jlHH 3JieKTpOHOB np11 

HCCJie]IOBaHHH pa3JIHqHl,IX. pe~HMOB pa60Tbl C pa3JI1fqffl,IMH Ja.nep~KaM11 

6. 

7. 

rtttt 1-1 naJepa. 

Pa3pa6oTaHbl cneQHaJibHble MOWHhle 

nonepeqHOH HaKaqKOH MOWHOCTblO 

TpaHc<jlopMaQHH CBeTa Ha KJOBeTaX 

HaKaqKOH. 

aJOTHble na3epu1,1e CHCTeMbl C 

-2 MBT. Pa.3pa6oTami ': ~HC~eMa 

c po.naMHHOM 6~ c nonepeqHOH 

8 KaMepy BBe.neH nyqoK nHOHOB no OCH ycTaHOBKl1 11 nonyqeHbl 

YJIOBJieTBOpHTeJibHble <jloTorpa<jlHH TpeKa qacTHQ B CMeCH renHll C 

MeTaHOM. noKa3aHO, qTo napaMeTpbl cne.na HMelOT Y.ll.OBJieTBOp11TeJibHble 

14 

8. 

xapaKTep11CTHKH, B 5- IO pa3 ynyqwal! peJyJihTaTbl, 

061,1qH011 CTp11MepH011 KaMepbl. 
nonyqeHHhle c 

Pa3pa6oTaHa 11 coJ.naHa Cl1CTeMa Cl.l11HT11JIJllll.ll10HHblX C'leT'IHKOB 

9. 

Tp11rrepa KDMepbl. Hccne.noBDHbl pa6oq11e xapaKTep11CTl1Kl1 cqeTqHKOB. 

PeweH1,1 MHOr11e Texu11qecK11e BOnpocbl, TDKl1e KDK pa3pa60TKD 

C(J:!JlDH11e CHCTeMbl. 3BaKyau1111 11 HanonHeHl1!1 raJOB B KaMepe ( JlJlll 

B0.11.0po.na, ren11H 11 MeTaHa), no.nrOTOBKa penepHblX KpeCTOB B B11.11.e 

<jlaJOBOKOHTpacTHblX 06beKTOB 11 T.Jl. 
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