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K HSCTOSIDleMy apeMeHH MeTOJlbl C'beMa HH4JOpMSUHH C MHOI'OHHTSIHbiX 

nponopUHOHSnbHbiX KaMep, FIX KOHCTpyKUHH XOpOlliO OTpa60TSHbi. KaK npaBH

no, HCITOnh3yeTCSI CHMMeTpH'lHSSI TpexaneKTpOJlHSSI CHCTeMa: MHOI'OHHTSIHOfi 

aHOJlHbiii aneKTpOA pacnonarae1'csi 'MeJK.lly ABYMSI kaTOAHbiMH. Pa6o'!Hi1 eRr

nan 06bi'lHO CHHMaeTCSI C S_HOJlHbiX HHTefi. 0AHSKO yme B 1968 r. 6binO 

11 2/ npeAnomeHO 1 .f!CITOnb30BSTb CHI'HSnbi TaKme C KSTOJlHbiX HHTefi AnSI Oil-

" B 6 ' 
131 

HOBpeMeHHOI'O onpeAeneHHSI BTOpOn K00pJlHHSTbi. pa OTe AnSI 9TOi1 ue-

nH 6bma Hcnonbsoaana cneuHanhHaSI nHHHSI saAepmKH H nony'leHa xopomaSi 

TO'lHOCTb onpeAeneHHSI KOOpJlHHST. · 

B HSCTOSimefi CTSTbe ·npHBOitSITCSI HCCneAOBSHHSI noTeHUHO.MeTpH'leCKOI'O. 

MeTOJlS H3MepeHH·g KOOpJlHHST C HCITOnb30BSHHeM CHI'HSnOB C KSTOJlHbiX 

aneKTpOAOB. 

OnHcanHe MeTona 

/4/ 
KaK noKa3aHO panee , npH noTeHUHOMeTpH'leCKOM C'beMe CHI'Hanoa 

ITOSIBnSIIOTCSI JlOITOnHHTenbHbie npeHMyDleCTBS, ecnH nepBH'lHSSI HH4JOpMSUHSI 

B03HHKaeT B pa6o'lei1 o6nacTH necKonhKHX · HHTeii. B 'laCTHOCTH, a To npoHc-· 

XOAHT npH naAeHHH 'lSCTHUbi HaKnOHHO K nnocKOCTH aneKTpOJlOB. B aTOM 

cny'lae TOKH OT KS)KJlOfi Hi'ITH CYMMHpyiOTCSI HS BbiXOJle uenH C BeCOM 1 npo-

3 



UOpUHOHanbHbiM KOOp,lliiHaTei B· IITOI'e UeHTp TSDKeCTII nepB_II'IHoil' HOHHaaUIIII 

(Koop.niiHaTa 'laCTIIUbi) Mo~mT 6biTb onpe.nenen cymecTsenno TO'IHee, 'leM 

paCCTORHIIe Mem.ny pa60'IIIMII HIITRMII, 

C 9TOH TO'IKII apeHIIR npn UOTeHUIIOMeTpii'IeCKOM CbeMe CIII'Hanos 

C K8TO.IlHbiX H.II:Teil CyiiieCT~yeT HCKniD'IIITenbHO 6naJ'OUpiiRTH8R CIITY8UHR .na

me npn nponeTe 'laCTIIU 'lepea KaMepy nepneH.IliiKynRpHo nnocKocTn aneKTpo-
• 

.nos, 06cym.naeTcR KaMepa c saaiiMHo nepnen.niiKynRpHbiM pacnonomenneM 

8HO.IlHb!X II K8TO.IlHb!X HIITeil, llei1CTBIITenbH0 1 npn OTXO,Ile o6naKa nonomn

TenbHbiX IIOHOB OT 8HO,IlHOH HIITII, B pa6oqefi o6naCTII KOTOpoil B03HHKna na

BIIH81 na,aToil HHTn o6paayercg cnrnan oTpnuaTenhHoil nonRpHOCTII. Ha scex 

Jlpyi'HX· HHTRX1 .. B TOM 'IIICne II Ha K8TO.IlHbiX 1 H8BO.IlRTCH CIII'Hanbi nono:if<n

~enbHOH nonnpnocTn. Benn'IIIHa CIII'Hana Ha Kam.noil HIITH onpenenHeTcH ee 

pacCTOHHHeM OT o6naKa no nos • .Hcno, 'ITO pacnpe.nenenne nase.neHHbiX aapH

.nos Ha KaTO.IlHbie HIIT.n 6y.neT IIMeTb CHMMeTpii'IHYID «jlopMy OTHOCIITenhHo · 

MeCTa B03HHKHOBeHHR o6naKa HOHOB ( MeCTa 'npon~Ta 38pHmeHHOH '18CTIIUb!), 

nerKO UOK838Tb1 'ITO TeopeTII'IeCKII 9TO .naeT B03MOmHOCTb UpH UOTeHUHO-

.MeTpH'IeCKO~ MeTO.Ile OUpe.nenHTb KOOp.llHHaTy '18CTHUbl C a6coniDTHOH TO'I-

HOCTbiD, 

O.nHaKo, cTporo rosopH, CIIMMeTpH'IHhiM pacnpe.neneHHe nase.neHHbiX 

38pR,IlOB Ha K8TO.IlHblX HHTHX MomeT 6b!Tb TOnbKO B cny'lae KaMepb! 6eCKO-

. He'IHhi~ paaMepos. B peanbHOM cnyqae Ha KpaRx KaMe phi 6y.nyT. na6niD.naTb

CH HenHHeHHOCTH, UpH'IeM Benii'IIIHa HeniiHeilHOCTH 38BHCHT KaK OT KOHKpeT

HOI'O HCUOJlHeHHR KaMepb! 1 TaK H OT IUHpHHbl pacnpe.neneHHR HaBe,lleHHblX aa-

pH.IlOB Ha K8TO.IlHb!X HIITHX, 

TipH6nHmeHHblH paC'IeT MeTO,IlOM aneKTpOCTaTH'IeCKOJ'O OTpameHI:JR 

UpHBO.IlHT K cne.nyiDIIIeil «jlopMe pacnpe.n~neHIIR Benii'IHH HaBe.neHHblX 38pH.IlOB 

Ha K8TO.IlHblX HHTRX: 

00 

i+ I 
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t·d(2i-1) 
arc tg 2 2 2 2 

d '(2i- 1) + X - t /4 
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(I) 

J'Jle X k - paCCTOHHHe j 

H8 nnoCKOCTb K8TO.Il8 1 "t. 

d - paCCTORHHe Mem.ny 

nncb npoBO.IlHIIIHMH nonoc 

HHTHMH, ¢opMa pacnpe,llE 

na puc. 1 • 

3nanrie BH.Ila pacnp 

HHe H3Mep~IIHblX BenH'IHI 

'ITO B cpe.nHeil '18CTH K8 

paCCTOHHHH Mem.ny. K8TO) 

Thi, snnHimeM neonnopol 

K8TO.Illlb1X aneKTpO.IlOB HH 

HO ,llnH THUH'IHblX KaMep 

aneK~po.ne B HeCKOnbKO 

. I< 

· llnH naMepennil .nc: 

cTpyKUHH noKaaana na 'r 
anraaroo6paanoi1 naTRHY 

Ma ,llllaMeTpOM 50 _MKM, 

no 3 KOM. PaccTOHHne 

HnTn KaTO.IlHhiX an 

.llHKynRpiiO 8HO.IlHbiM l! 

TopaMn no 800 oM. Pac 

Mem.ny aneKTpo.naMn d. . ,, 
0Tnll'IHTenhHOH DC 

6ea oxpaHHhiX aneKTpn.n 

Bb!CTYUbl ( CM, pnc, 2) 



:n nepBH'IHOfi: HOHHS8UHH 

[9CTB9HHO TO'IHee, 'laM 

OM c~eMe cnraanos 

'OUpHRTH8R CHTYSUHR na

RpHO UnOCKOCTH sneKTpo

:pHb!M pacnono)KeHneM 

~xoae o6naKa nono)Kn-

n KOTopofi BOSHHKna na

on nonRpaocTn. Ha scex 

TCR cnraanht nonoHm

HHTn onpenenReTcR ee 

eane HaseneaHbiX sapH

$opMy OTHOCHT9nbHO 

S8pH)K9HHofi 'I8CTHUhl) • 

~HOCTb npn noTeauno

lhi' C a5comoTHOfi TO'I--

'aeneane aaseneHHhiX 

:ny'lae KaMepbt 5ecKo-

19Phi 5ynyT aa5niOnaT&

sncnT K8K OT KOHKpeT

eneHHR aaseae.IIHhtX sa-

rec;;oro oTpamem;rR 

i H8B9Jl9HHhiX sapRJlOB 

(I) 
2 

t 14 

rne X l - p8CCTOHHH9 k -ofi K8TOJlHl)fi .IIHTH OT npoeKUHH U9.1ITpa naBHHhl 

.liS nnOCKOCTb K8TOJl8 1 - p8CCTOR.IIH9 Me~y COC9Jl.IIHMH .IIHTRMH K8T0Jl8 1 

d paccToR.IIHe Me)Kny sneKTponaMn. ITpn pac'leTe .IIHTH K_aTona saMeHH-

nnc& npOBOJlHlUHMH nonoCK8MH1 U!HpHH8 KOTOpb!X p8BH8 paCCTOHHHIO Memny 

HHTHMH. !l>opMa pacnpeaene.IIHH .rlnH pa5o'lero sapna.IITa KaMepbt npnsene.IIa 

H8 pHCo 1. 

3.1Iaane snna pacnpeneneanR nossonnno oueanTb B03Mom.IIoe oTKno.IIe-

ane HSMep~llHhlX BenH'IHH KOOpaHH8T OT HCTHHilblXo J1s p8C'I9TOB cnenyeT 1 

'ITO B cpenaefi 'I8CTH K8M9.pbl 9TH OTKnOH9HHR He ·5ynyT Up9BbiW8Tb 0, 1 

- paCCTORHHH ·Memny K8TOJlHbiMH HHTRMHo KpoMe TOr0 1 K8K UOK8S8nH pacqe-

·. Thi, snnRHneM aeonaoponaocTn nonR, o5ycnosneH.IIofi ncnon&sosaaneM nnH · 

K8TOJl.IIhlX sneKTpOllOB .IIHTefi BM9CTO. nonOCOK 1 MO)KRO npeae5pe'lbo 3TO Bep

. HO JlnH THUH'IHbiX K8M9p1 B KOTOpbiX paCCTOHHHH Memny HHTRMH B K8)KJl0M 
.• ''i 

sneKTpone B HeCKOnbKO paS M9HbW9 p8CCTOHHHH Memny sneKTp0Jl8MHo .. 
KoHcTpyKUHH KaMepbt 

· llnH nsMepeanfi ncnon&sosanacb KaMepa pasMepoM 16x 16cM. Ee KOH

cTpyKUHR UOK8S8.1I8 .liS pHCe 2. A.IIOJlHbiH sneKTpOll BbtnOn.IIe.II B BHJle 8JlHHOH 
/6/ . . . 

snrsaroo5pas.IIofi .IISTR.IIyTofi HHTH • 11 cnon&sosanac& nposonoKa ns .IIHxpo- -

Ma nnaMeTpoM 60 MKM. ITon.IIoe conpoTnsne.IIHe nposonoKH cocTaBnSino OKO

no. 3 KOM. PacCTOHHH9. Me~y COC8Jl.IIHMH .IIHTRMH -. 0,6 CMe 

HnTH KaToll.IIhiX sneKTpollOB (gnxpoM 100 MKM). pacnonome.IIht nepnea-

8HOJlHhiM H C09JlHH9.1Ibl Jlpyr C JlpyroM 118 OllHOM KOHU9 pesnc::-

TOpaMH no 800 OM. PaccTOHHH9 Me~y HHTHMH t = 0,4 CM1 paCCTOHHHe 

Me~y sneKTponaMH d = 1 eM. 
' ·'. ! ~ 

OTnH'IHTen&aoi!: oco5eaaocTbiO KaMepbt HBnReTCR Te$noaosaH paMKa 

5ea oxpaHHhiX sneKTpnnos. flpn aToM 5htnH sseneHht npeaoxpaHHTenbllbte 

BbiCTYUhl ( CMe pH Co 2) JlnH 38IUHTbl OT UOB9pXHOCTHbiX paapHJlOB H yTe'IKH 
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TOKOB, 3Ta 3alllMTa o6ecne'IMJia XOpOlliYIO pa6oTy KaMepb!, BcSJ CMCTeMa no

Memanacb B repMeTnqahlfi o6~eM, B KaqecTBe pa6oqero rasa ncnonhSOBan- .. 
CSJ MeTaH non aaBJieHMeM 1 aTM, 

PesynhTaTbi nsMepeanfi 

24l 
·Bee MsMepeHMSJ npoBoannncb c noaBM)I(HbiM' .a -McToqaMKOM Am , 

pacnono)l(eHHhiM BMecTe c KaMepofi BHYTPM repMeTnqaoro o6~eMa. C no

MOlllbiO KOJIJIMMaTopa ljlopMMpOBaJICSJ Y3KMfi (0,6 MM) n'yqoK qaCTMU 1 JieTSJ-

lllMX nepneHaMKYJISipHO nJIOCKOCTM SJieKTpoaOB KaMepb!, 

ITpn nsMepeHMM ljlopMbi pacnpeaeneHMSJ HaBeaeHHbiX sapSiaoB HMTM oa

aoro ns KaToaHhiX sneKTpoaoB o6~eaMHSJJIMCb B aBe rpynnbi. Oaaa ns anx 

coeaMHSJnacb c apyrMM KaToaHhiM sneKTpoaoM M qepes eMKOCTb saseMJISJ-. ...... . .. 
JiaCb, C apyrofi CHMMaJICSJ HaBeaeHHbifi CMrHaJI M M3MepSIJI8Cb BeJIMqHHa MM

nyJibCa B 3aBMCMMOCTM OT nOJIO)I(eHMSJ MCTOqHMKa,. B Ka~OM CJiyqae 9TM MM

nyJibCbl aopMMpoBanncb aa Bennqnay nona oro sapSiaa, .. onpeaenSJBllierocSJ oa.:.. 

aoBpeMeaao c noMolllbiO aaoaaoro sneKTpoaa. nnljlljlepeaunpoBaane nsMepea

.aofi saBMCMMOCTM, no KoopanaaTe aaeT MCKOMoe pacnpeaeneane. Oao npMBe-

aeao .aa pnc. 1 ·(cnnolliHaSJ JIMHMSI. - pacqeT no ljlopMyne ( 1)). Mo)I(HO BM-

aeTh, qTo coBnaaeane yaoBneTBopnTeJibHoe, 

ITpn nsMepeHMM npocTpaacTBeaaoro_paspellieHMSJ oaMH Koaeu BHyTpea

aero noTeaunoMeTpa KaToaHhiX · HMTefi saseMJISJJICSJ qepes eMKOCTb 1 a c apy

roro canMan cSJ liMnynbc, l1Mnynbc nona·oro sapSiaa CHMMancSJ c aaoaHhiX 
/5/ 

HMTefi. B ocTanbHOM MeToanKa nsMepeanfi noBTopSieT • HcToqanK B pa-

6oqefi o6naCTM KaMepb! nepeMelllaJICSJ C lJiaroM 0 1 1 CMo nm1 KOHTpOJISJ KOOp

aMHaTbl qacTMU M3MepSIJIMCb M c noMOlllblO aaoaaor'o' srieKTpoaa. PesynbTaTbl 
• ·~ 1- ·-, .. ~1, .• . . . ' 

nsMepeanfi npeacTaBneHbi aa pnc• 3." KaK M O)I(Maanocb', .ciyneaqaTaSI KpM-. . ~ ~ ,.. . 

BBSJi cooTBeTcTByromaSJ nsMepeanro KoopanaaT qacTm(,c noMoUibiO aaoaaoro . . . 
9JleKTpoaa, nepexoanT B npSIMyro npn M3Mepeann c'noMOUibiO KaToaaoro 

sneKTpoaa. 
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Pnc. 3 • PesynhTaTbi M3Me 
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KaMepbi. BcSJ cncTeMa no

:oqero raaa ncnonb30Ban-

241 
,a · :..ncTO'IliliKOM Am • 

Tli'IHoro o6'beMa. C no

~> ny'IOK '18CTliU, neTSJ-

~pblo 

eHHb!X 38pSIIlOB HliTli Oll-

Ie rpynnbi. Olll!a li3 HliX 

repea eM~?CTb aaaeMnSJ

H3MepSinacb Benn'lima liM

B KB*IlOM cnyqae 9TH liM-

rlla, onpellenSJBillerocSJ Oll

~epeHunpoBaHne naMepeH

tcnpelleneHne. Olio npnBe

pMyJie ( 1)). M O*Ho BH-

liiiSJ Olllili KOHeU BliyTpeli

qepe3 eMKOCTb, a C llPY

ta . CHHMancSJ c aHOillibiX , 

·/5/ 
,neT :. • liJcTO'IliliK B pa-

l CM·: ,UnSJ KOliTpOnSJ KOOp

~;~ arieKTpOila. PeaynhTaTbi .:. .. ·, . 
ano.c~· • .CTyneli'18T8SJ . Kpn

:TliU·, ci. llOMOUlb!O 8liOilliOrO 

'llOMOlllb!O K8TOilliOrO 

120 

110 

100 

• • • • 

'90 

• 

Puc. 3 ~ PeaynhTaTbi naMepeHnSI KoopanHaT MecTa rrponeTa llY'IKa a - 'l:ac

TliU llpli CliSITlili ClirHana C p83l!b!X aneKTpOilOB: a - K8TOilliOro, 6 - 8liOil
liOrO. 
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HaMepeHnH noKaaann, qTo npocTpaacTBeHaoe Faaperneane .nnH KaTon

HbiX anTefi .cocTaBnHeT 0,8 MM (rnnpnHa nyqKa 0,6 MM, paccTOHHne Me)I{Ay 

HllTHMll 4 MM). TaKMM o6paaoM, onMcaHHbifi cnoco6 onpeneneHMH KoopnnaaT 

B MHOrOHllTHHOfi KaMep~ no3BOnHeT. AOCTllrHyTb BbiCOKOfi ToqHOCTll pesynb

T8TOB1. aKBMBaneiiTUOfi OAliOllilTHHOMY cqeTqllKYo 
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