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Acraxos A.A. 1-1 llP
Me3o-onrn~eCKl-1i:1 cpypbe•M1-1KpOCKOn 
C 0/lHOKaHallbHblMl-1 cporonp1-1eMHl-1KaM1-1 

P13-91-299 

On1-1caH Me3o-onrn~eCKl-1i:1 cpypbe·M1-1KpOCKOn (M<l>M) C OJlHOKaHallbHblMl-1 
cporonp1-1eMH1-1KaM1-1, np1-1seAeHa c1-1creMa ocsemeH1-1R RAepHoi:1 cporo3My11bc1-11-1, 
a TaK>t<e paCCMOrpeHbl ~eTblpe OCHOBHblX sap1-1aHTa pea111-13au1-11-1 Cl-1CTeMbl ocee
meHl-1R A/lepHoi:1 cpoT03MY1lbCl-1"1. np1-1eeAeHbl pe3yllbTaTbl 3KCnep1-1MeHTOB 

no Ha61llOJleHl-1IO npRMblX cneAOB ~acr1-1u BblCOKOi:1 "10Hl-13aUl-1"1 B M<l>M C 0/lHO· 
KaHanbHblMl-1 cporonp1-1eMH1-1KaM1-1. B 3aK11to~eH1-1e AaHo cpaeHeH1-1e xapaKrep1-1-
crnK M<l>M c n3C-Marp1-1uei:1 1-1 M<l>M c OAHOKaHa11bHb1M1-1 cporonp1-1eMH1-1KaM1-1. 

Pa6ora BbinonHeHa e na6oparop1-11-1 RAepHblX npo611eM Ov1Av1 . 

Coo6marne 061,e,nHHeHHoro HHCTHTyTa RAeptt&1x Hccne.nos&HHH . Ily6Ha 1991 

nepeeoA aeropoe 

Astakhov A .Ya . et al . P13-91 -299 
Meso-Optical Fourier Transform Microscope 
with One-Channel Photodetectors 

The meso-optical Fourier transform microscope (MFTM) with one-channel 

photodetectors is described . The illuminating system of the nuclear emulsion is 
given. Four basis versions of the illuminating system of the nuclear emulsion are 
presented. There are presented the results of the experimental testing of the de
vice with straight line particle tracks of high ionization level. The comparison of 
the M FTM with CCD-matrix and of the MFTM with one-channel photodetec-
tors is made in conclusion. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JINR. 

Communication of the Joint Institute for Nuclt>ar Research Dubna 1991 



1, BBELJ:EHl1E 

. TipHHuun . AettCTBHH . Me3o-onTnqecKoro cpyphe-MuKpocKona (M<l>M) 
c.TI3C-MaTpmiett onucaH B11•4/ . B pa6omx / 5,6!, noCBHI..UeHHhIX cpa1meHHI-O 

M<l>M ,c TPMHUHOHHblM onTnqecKHM MHKpOCKOnOM, npHBeAeHhl rtorpeumo
CTH' ,H3MepeHHH · npocTpaHCTBeHHo-yrJIOBblX KOOPAHHaT npHMOro CJieAa qa

CT~Ubl no noJIO)K~HHHM B Ka;a;pe Il3C-MaTpHUhI AByx Me3o-oriiuqecKnx u3o-
6pa,KeHHH. npHMoro. cneAa qacrnuh1: a (x) = 6 MKM AJIH nonepeqHott Koop~ 

;a;HHaThI, a (z), ;= 4 MKM ;a;JIH BepTHKaJibHOH Koop;a;uHaThI, a(Bxy) = l' AJIH 
· yrna opneHTauuu u a (0 z ) = 7. '. ;a;JIH yrna norpy,KeHHH npHMoro cneAa 

Tipouecc noncKa cneAoB qacTHU 3aAaHHOH opneHTauuu Be;a;eTCH npu no
M0I..UH M<l>M 6e3 cKa~upoBaHuH ~JIOH HAepHott q>OT03MYJihCHH no rny6nHe, 
a ceneKTHBHOCTh no yrny opneH'iauuu npHMoro cneAa qacTHUhI B M<l>M pea

. JIH3yeTCH B peanbHOM :BpeMeHH npaKTnqecim-MrHOBeHHO. Bnaro;a;apH 3TOMY 
·6bICTpOAettcTBHe M<l>M no KpattHett, Mepe Ha ,)];Ba nopHAKa Bblllle, qeM B CH-

, ' 
CTeMax C Tpa,n:HQHOHHblM onTnqecKHM MHKpocKonoM. ' 

Me)K;a;y TeM 6hICTpo;a;ettCTBHe M<l>M MO)KH0 AOn0JIHHTeJibHO noBbICHTh, ec
JIII yMeHblllHTb :speMH CqHTbIBaHHH Me3o0onTHlJeCKHX H3o6pa,KeHHH npHMbIX 

c.rie;a;oB qacTHU · 3a,n:aHHOtt opneHTauuu. LJ:mt 3Toro Il3C-MaTpnuy cne;a;yeT 3a
~eHHTh Ha ;a;Ba OAH0KaHaJihHbIX ,¢oTonpueMHHi<a .. TaKOH nepexo;a; MO)KHO 

C)J,eJia'fb nOT0MY, qTo HHq>OpMaQHH O noJIO,KeHHH npHMOrO CJieAa qaCTHUbl, 
B npocTpaHCTBe B M<l>M 'cocpeA0ToqeHa B ABYX Toqeqffo-nOA06HbIX nHTHax 
Me30-0nTuqeCKHX H3o6pa,KeHHH. Ka)KAOe H3 HUX MO)KJJO HanpaBHTb Ha. BXOA 

0)];H0KaHaJihHOro q>OTOnpueMHHKa H nonyqnTb Ha ero BblX0Ae COOTBeTCTBYI-0-
iuHH OAHOMepHbIH B

0

UAeocuman'. 
.' HanOMHHM, qio BpeMH cquThlBaHHH o;a;iwro KaApa Il3C-MaTpHUbl c quc
JIOM HqeeK 232xl44 C0CTaBJIHeT 20 MC npu TaKT0BOH qaCT0Te 4,6 Mru. Ll:JIH 

·o;a;HOKaHaJihHOrO q>OTOnpneMHHKa C IlOCTOHHHOH BpeMeHH_ 0,1 · MC BpeMH 
cqnThIBaHHH ;a;aHHhIX B 0AHOM q>nKcnpoBaHHOM noJIO,KeHnn. HAepHott · q>oTo-
3MYJihCHH MO,KHO yMeHblllHTb AO 0,2 MC mitt B 100 pa3 MeHbllle, qeM AJIH 

, TI3C-MaTpHQhI. Ecnu Illar Me,KAy coceAHHMH AHCKpeTHbIMH • nono,KeHHHMH 

HAepHOH !pOT03MYJibCHH BhI6paTh paBHbIM 2 MKM, TO, CJIOH HAepHOH q>OTO
. 3MYJibCHH a;M<l>M ,c 0AHOKaHaJibHblMH q>oTonpneMHHKaMH MO,KHO nepeMe-

I..UaTb c JIHHeHHOH CKOp0CTbl-0 10 MM/,C, IlpH AJIHHe OCBeI..UeHHOH ,, o6naCTH -

B 1 MM 3T0 p:aeT 6bICTPOAeHCTBHe B 0,'i. CM2 /c. 

l Ob'.!C!!iitil-ttiiWtl UYCTIITYl I 
~ rm~:!.,.13l1t !3£:CJJe,a1.mmmt · 
1 · E:1t1Sm .. 10TEK~ 



M<l>M c o,nHoKaHanbHblMlI cpoTonptteMHlIKaMlI 6blJI KpaTKO onHCaH B pa-
6oTe 171; nOCBH~eHHOH HCCJie,noBaHH!O HOBhlX MeTOAOB no,naBJieHMR lllYMOB i 
B n,nepHOH cpOT03MYJibCHH. BnepBbie B HCTOPHH CHCTeM UHcppOBOH. o6pa60T- . 

KH H306p3.)KeHHH AaHHhie O npRMOM cnene qacTHQhl cpopMHpOBaJIHCb, a 3a
TeM no,nBepranHcb uncppoBoii o6pa6oTKe B Btt,ne o,nHoro 3JieMeHrn o,nttoMep
Horo Btt,neocnraana, a· He B Btt.ne ,nByxMepttoro MaccnBa 3JieMeHTOB H3o6pa

iKeHHR, KaK 3TO HMeno MeCTO BO BCex H3BeCTHblX ClICTeMaX UH(ppOBOlI o6pa-
60TKH lI306p3.)KeHHH, B TOM qHcJie B M<l>M C Il3C-MaTpHueii. ' 

. /7/ . . '.. : 
B 6bIJIO noKa3aHO,' qTo 6naro,napn npe,neJibHO BhlCOKOH K0HQeHTpa-

UHH HHcpopMaunn o nonoiKeHHII npnMoro cnena qaCTHUhl · B npocTpaHCTBe, , . 
• • l I 

KOTOpaR peann3yeTCff B M<l>M C OAHOKaHaJibHhlMH' cpoTonpHeMHHKaMH, OT- . j: 
HOllleHne cttrnana .K rnyMy, S/N , B TaKoii cttcTeMe MOiKHO nononHttTeJibH0 · 
n0BhlClITb, eCJilI npo,nttcpcpepeHQHpOBaTb OAH0MepHhlll CHrHaJI Ha BhlXO,ne 
cpoTonpneMHHKa, a · 3aTeM nepeMHOiKHTb MeiK,ny co6oii · npo,nncpcpepeHuHpo

BaHHhI.e CHrHaJihl npaBoro lI neaoro nne~ M<l>M C OAHO:KfiHaJibHhlMH (pOTO~ 
npHeMHHKaMH. EhIJIO noKa3aHo, qT'o TaKHM MeTo,noM y,naeTCR o6HapyiKHTb 
npnMou cne,n qacTHUbl, ncnoJib3YH M<l>M c o.nHoKaHaJibHhlMH cpoTonptteMHH
KaMH, npH ttcxo,nHoM . OTHornettni-1: cnrnana K my My (SIN) ax = 1: 15;, KOTO
pan. nocne, npoBe,neHHR, yKa3aHHhlX onepaunii CTaHOBlITCH paBHhlM. Ha BhlX0~ 
,ne (S/N)BX ~ 10:1, T.e. ynyqrnaeTCH, B 150 pa3.. . 

B ,naHHoii pa6oTe no,npo6Ho onncaH M<l>M c <>AHOKaHanbHhlMH cpoTonptt7 

'· .eMHHKaMH. Ilocne lI3JIOiKeHMR. MeTo.na no,naBneHHR 'lllYMOB B nepBOM npOTO
THne M<I>M AaHhl nplIHUHnttanbHaR cXeMa M<I>M C o,nHoKaHaJibHhlMlI (pOTonpn- ,I 

,eMHHKaMH, cncTeMa ocaemeHMR n,nepHbii cpoTo3MYJibCHH n qeThlpe BapnaHTa 
' C'beMa ', HHcpopMaQHH, a , TaKiKe THnH~aR onepauMR lOCTlIPOBKlI . 3JleMeHTOB 

ycTpOHCTBa. IlpnBe,neHbl pe3yJibTaThl 3KCnepHMeHTOB no Ha6n10,neHH!O npn- i 

' MhlX cne.noB qaCTHU BhlCOKOlI MOHH3aQHH, B KOTOpblX 6bIJIH oueHeHhI.npoCT~ 'i 
paHCTBeHHOe lI yrnoBoe pa3perneHne M<l>M C OAHOKaHaJibHhlMlI cpoTonpHeM- , 
HHKaMH.° B 3a1<n10qeHne ,naHo cpaaHeHtte M<I>M c Il3C~MaTpttueii H M<I>M c o,n

HOKaHanbHhlMH cpOTOnpHeMHHKaMH. 

2. TTEPBblfI nPOTOTlfil M<I>M 

IlepBhlii npoTOTHn M<l>M, onHcaHHhlii ; B 181 ; 6bIJI cpaKTnqecKH o,nHoKa
Hani,Hoii _ClICTeMoii., B, HeM K3.)K,noe Me30-0ilTHqecKoe lI306paiKeHHe npRMO- i 

' ro cnena qacTHQhl nonHOCTbJO 3axBaThIBanocb O,nHlIM lI3 CBeTOB0A0B lI Ha Bbl- :i 
~- ' . :1 

.. :xo,ne cpoTonpneMHHKa•ttMeno Btt,n O.nHOMepHoro Btt,neocnrHana. I1ttaqe roBo-
pn, B nepBOM np0TOTHne M<l>M 6hIJIO peanH30BaHO npeo6pa30BaHHe -repx- . , 

, I 
MepHOH HHcpopMaUHlI O nonoiKeHHH.npRMOrO cne,na_qacTHUhl B npocTpaHCT- l 
Be B 'o,nHOMepHbie BH,nOOCHrHaJihl. 

O,nHaKo npn oueHKe MeTpnqec1<nx xapaKTepncTHK .nepBoro npoTOTttna 
M<I>M aBTOpbI pa6oThl /9/ CTOJIKHYJIHCb c npo6neMoii cpoHa OT cnyqaiitto 

2 

PHc.1. Cneaa - B3aHMHoe pacnonoJKeHHe 
' ' ; . -- - , .. 

nomr 3pemm M<i>M H aXOJJ.HOro · Topua ciie'. 

TOBO)].a · npH pa3nIB!HblX 3KCUeHTpHCHTe-
, ' 

Tax, a TaKlKe npf!MOH cne)]. qacTHUhI, Me3O-

on~IB!eCKOe H3o6pelKHne KOTOpou nona'. 

~aeT B )].aHHblH CB~ToBd)].. Cnpaaa - BH)].eo

CHrHanhI B 3aBHCHMOCTH OT nonepeqHoH KO

opmrnaThl X Ha !pOHe WyMOB OT cnyqaHHO 

pa36pOCaHHblX 3epeH Cepe6pa' B' .; ~epBO~ 

npoToTHne M<t>M. 

pa36pocaHHhlX 3epeH cepe6pa H OT He~ 
IIJ)RMOJI, HHeiiHhlX' o6neK,TOB B HAep

HOH cpoT03MynbcHn. Kp~r.1e Me3o~od
TnqecKoro , ~3o6p3.)KeHHR npRM0I"O 
' • •' • I ' '• 

cnena qacTHUbl B cBeTOBO,n Kpyrnoro 
c~qeHHR norm.nan cpoH yKa3aHHOH Bbl- ' 

,. ,. . .. ' ., 

l(x) 

• 
LM t111 I I I f'l\ ls 

0 s ' 

Cl)'"'' 
N 

X 

0 
X c:t)ll(<I 

,. 

0 X 

me, npttpo,nhI co BCero nonn 3peHHR 

M<l>M (pnc.1). qT06hl nOBh~ClITh ,OTHOllleHHe cnrmina_ K lllYMY, BXOAHOH TO-
- . . . . . . . ' ' ' . ' ' ' . 

peu CBeTOBO,na pacnonarann C _HeKOTOpblM 3KCUeHTplICHTeTOM OTHOClITeJibH0 · 
ueHTpa rioM 3peHMR M<I>,M. B, OAHOM lI3 ,TaKHX nonoiKeHHH HHTeHClIBHOCTb ,' 

Btt,neocnrnana OT Me3oomwi:ec1<oro' H3o6pa~eIIHR' yJ\lleHbIIIanacb npHMepH0 
. .., • ' : ( • l • ' ' I ' ,_ . ' •. ,'' . ' ' j ,•' •' ' 

B ,nBa pa3a, a HHTeHClIBHOCTblllYMOB, npRMO nponopunoHanbHaR . nnomann 
30Hhl riepeKpbITHR nomr 3peIIIDI M<DM C BXOAHhlM rnpue~,CBeTOBO,na, yIVIeHb-

' rnHJiacb a 20 pa3 •. B pe3'ynbTaTe BBe,nem1~ yKa3aHHoro '3KCUeHTpncmera OT-
, HOllieH~e cnrnana 'K lllYMY ,B03p0CJIO B 10 pa3. 3To n03BOJllIJIO mMepHTi; 
alIJieocttrnaJih~ OT . "cepbi~" CJie,nOB qacTHU B R,nepHOH (pOT03MYJibCHH. Ilpo
CTpaHCTBeHHOe pa3pernem1e C~CTeMhl ynyqrnnnocb C 1 MM no 0,2 MM. 

, ,·. ' ./ ' . ' . . - ·. "' ·, ' 

.3.1\:f<l>M C O)JJIOKAHAJihHhiM:0 <l>OTOTTPI1EMHI1KAMI1 , 

, .. 

0

0n~ri pa6oThi/B/. 6h&r lI~~OJlb30BaH npH ~OHCTpyttpOBaHlilI M~M C o,n-
, \. • > ,, 'i. ' ' . ' ' [ 

HOKaHaJibHhlMlI cpornnpHeMHHKaMH, npHHUHnHanbHaR omirqecKaR cxeMa KO-
TOporo ,naHa Ha pnc.2. C~OARLUHH~R ,nyqoK CBeTa lI3 lICTO~HKa 1 npocaeqn

BaeT cnoii n,nepHoii cpoT03MYJibCHH 2. L{ncpparnpoBaHHhle Ha npRMOM cne,ne 
qacTHUhl nyqn CBeTa na,naIDT Ha Me30-omnqec1<Hii :meMeHT c K0JlbiJ;eBhlM OT
KJIHKOM 3,·_KOTOphlH cpopMHpyeT ABa·Me30-0ITT~eCKlIX lI306pa,iKeHHR.Cne,na 

, qacTm:u,1, Haxo.nnmerocn B ·· ocaemeHHoii o6nacrn n~epHoiI cpoTo3MYJibCHtt.' 
flpe)K,ne · qeM ni:>naCTb Ha BXO,nHbie TOpUbl · ,nayx rpe6eHOK · CBeTOBO.i:(OB 7, .· ny

qn caeTa oTpaiKaIDTCR OT irnoc1<oro 3ep1<ana 4 n c,nBoeHHoro 3epicana,5, a 3a-

3 
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I 

l j 
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Pm:.2: TTpHHuiumam,Haa 011TII'!ec1<:aa cxeMa 

.M<I>M · c 0/1.HOKaHa~bHbIMH qiownptteMHH

KaMH: 'l - ttCTO'lllHK cxoJJ,/Imeroca ny.tJKa 

CBeTa,. 2 - CJIOH H)::\epHOH Q)OT03MYJibCHH, 

3 - Me30-0llTHtJeCKHii 3JieMeHT c KOJihUe

BbIM OTKJIHKOM, 4 - llJIOCKHe 3epKana, 

5 - C,l:\BOeHHOe 3epKaJio, 6 - OTPHUaTeJib

HaH UHJIHHAPHtJeCKaH JIHH3a; 7 - rpe6eHKH 

CBeTOBOAOB, 8 - Q)OTOCO!IpOTHBJieHHH, 9 -

3JieKTp0HHbie 6JIOKH, 10 '.__ KOMllb!OTep. d J 

TeM rrpoxO,IVIT 11epe3 OTPMUaTeJihHYIO • · 

QMJIMH,Il;pM11ecKyIO' JIMH3Y 6. BhlXO,IJ;

Hbie TOPUhl CBeTOBO,Il;OB o6pameHbl 
K ABYM ·. cpoTocorrpoTMBJieHMHM 9. · 
CttrHaJihl '' ,' qJOTOTOKa IlOCTyrraIOT ·'(fy;_~;' ' · ... '' .··. 9' 

. 10 
' ' •, 

i3. :meKTpOHHbie 6JIOKM 9 tt ,IJ;anee I 
B yrrpaBJIHIOI.UMH KOMilhIOT~P 10: ' 

.D:nrma' Me30-0ilTMlleCK0~() M306paiKeHMH rrpHMoro CJie,IJ;~ 11aCTMUbI paBHa 

,IJ;JIMHe ocaem;eHHOH 11aCTM ~Toro cne.ria 11aCTM~bL Bo,IJ;HOM M3 OilbITOB OHa paB

HHJiaCb 0,7 MM, a a ApyroM 2,7 MM. TeM caMhIM M<DM c OAHOKaHaJihHhIMH 
cpoTorrptteMHHKaMH MomeT 6bITh ncrroJih30BaH ·, TOJihKo ir.nH cne,IJ;oB 11acrttu 

B H,IJ;epHOH cpoT03MYJibCMM ,IJ;JIMHOIO He MeHee 1 MM. 

' IIIMpMHa Me30-()IITMlleCKoro H3o6pameHMH II o6JiaCTM pacrrOJIOiKeHMH OT- . 

pttUaTeJihHOH · UMJIMH,Il;pMlleCKOH JIMH3hI 6 orrpe;:ieJIHeTCH ,I1;11cppaKutte:iI caern 

l 
4 

Ha Me30-0IlTMtiecKoM' ,' ,' 3JieMeHTe 

c KOJibUeBhIM OTKJIMKOM 3 M cocTaa-
. JIHeT 2' MKM. IlocJie JIMHeMHOro yae

JIMlleHMH B rrorrepellHOM HarrpaBJieHMM, 

co3,IJ;aaaeMoro JIMH30H 6, umpMHa Me-.· 

30~0IlTHlleCKOrO M3'o6pa)KeHMH B03-

paCTaeT ,Il;O 15 MKM, T .e. B 7 ,5 pa3. 

IlpM 3TOM pa3pellleHMe no rrpe,Il;MeTY 

OCTaeTCH rrpe)KHMM M COCTaBJIHeT 

Puc.3. rpe6eHKa CBe,TOB0,1:\0B M<l>M ~ OAHO

KaHaJibHblMH Q)OTOllpHeMHHKaMH: 1 - rpe: 

6eH,Ka. CBe~OBOAOB,. 2 - BXOAHbie TOPUbI;. 

3 - BblXO,l:\Hbie TOPUbI, 4 ~.¢0Toco11pOTHB

JieHHH, 5 - BepXHHH KpblWKa, 6 - Kopnyc. 
. ~ 

4, 

Pttc.4. CncTeMa ocBemettua a,nepHoif qJO
T03MYJibCHH B M<l>M c' OAHOKaHaJlbHblMH 

Q)OTOllpH,eMHHKaMH: 1 - r~JIH!i - HeOl~O

BblH' na3ep, 2 - OTpHuaTeJibHaH JIHH3a, 

3 - qJypbe-ofo,eKTHB,· 4 - nJIOCKOe 3ep-

Kano, 5 - nci~oll<HTeJibHaa UHJIHH,npntJec: 

KaH JIHH3a, '6 - MHKpOBHHT, 7·:_ a,nep-

Haa Q)OT03MYJibCHH, ' 8 - llOBOpOTHaH ' 

BHJIKa, '9 - Me30-0!1THtJeCKOe '3epKaJIO 

C KOJibUeBblM OTKJIHKOM. 

• 2 MKM . .D:ttaMeTp OT,Il;eJibHOro cae

TOBO,Il;a. a rpe6eHKe •caeTOBO,Il;OB, 

IlOKa3aHHOH. OT,IJ;eJibHO Ha plic:3; 

paaen 15 MKM. · . 

. CymecTi3eHHo:iI 11acThIO.KOHCTPYKUMH M<l>M c O,IJ;HoKaHaJibHhIMH cpoTorrptt~ 
eMHMKaMM. HBJIHeTCH CMCTeMa oca'e~eHllil H,Il;epHOH qJOT03MYJibCMH. KaK BM,Il;

HO · 113 pttc.4, oHa co,IJ;ep;KMT reii:iin - HeOHOBhIH .11;13ep 1, oipttuaTeJibHYIO JIMH-

3y 2, cpyphe-ofrh~KTHB 3; nnocKoe 3epm1no 4, rronoiKMTeniiiryio 
0

UMJIMHAptt-

11ecKyro JIMH3Y 5 M MMKIJOBHHT 6. Cxo.riHI.UMHCH IlYllOK CBeTa Ml\1eeT )];Ba on-
' ', ' ! ' C ' > 

HOMepHblX KpOCCOBepa, 0,Il;MH M3 KOTOpbIX HaXO,IJ;MTCH B MeCTe pacrroJIO)KeHMH 
miepHo:iI cpoT03MYJihCMM 7, a APY- · · ' 

ron - B MeCTe pacrronomeHHH Me-

3o~orrTM11ecKoro 3epKaJia c KOJihUe

BhIM 'OTKJIMKOM 9 . .D:aa rrpo,IJ;OJih

HhIX ce11eHMH TaKoro CXO,IJ;HI.UerocH 

rry11Ka caen1 rroKa3aHhI Ha pnc.5; • 
. IloJIO)KeHMe Kpoccoaepa ·a: o6JiaCTM 

H,IJ;epHOH (pOT03MYJibCMM 3a,IJ;aeTCH 

MMKp~BMHTOM 6. BTOpblM cymecT
aeHHhi'M · 3JieMeHTOM cttcTeMhI oc- · 
aemeHMH , HBJIHeTCH ', IIOBOpOTHaH 

Puc.5. TTpo,noJibHbie cetJeHHH cxoJJ,/Imero-
, ' ' 

ca 11ytJKa CBeTa B M<l>M c 0/1.HOKaHaJib-
, ' 

HhIMH qioT011pneMHHKaMn:' cJieBa ,- 11ep-

11eHAHKynapHo HCKOMOMy cne,ny tJaCTH-
' . 

Uhl, CllpaBa - E!AOJib 3TOrO CJie,na. 06o-

3HatJeHHH 3JieMeHTOB MHKpOCK011a COOT· 

BeTCTBYIDT pHc,4. 
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'· XL:XA 
i AX=xA-xL 

, PHc.6: i.ieTbipe OCHOBHbIX CHCTeMbl ocaeme

·HHH B M<l>M c _oAHOKaHanhHhIMH. «poTonp~eM-' 

HHKaMH: a) WHpOKaH o6naCTb OCBeI.UeHHH,, 

~ 100 MKM, b) Y3,KaH o6naCTb OCBemeHHH, 

- 20 MKM, qJOTOAeTeKTop· BHAHT BCIO OCBe

meHHylO o6naCTh, c) o6naCTb ,OCBemeHHH WH

pHHOH 2, 80 MKM, rpe6eHKH CBeT<;>BOAOB BH

AHT TOnhKO Y3KHe HaKnOHHhie 30Hbl umpH

HOH 2 '."1KM, d) oqeHb Y3KaH o6naCTb OCBe-

1.UeHHH, 2 MKM, qJOTOAeTeKTOP BHAHT BC~ oc-. 

Bel:L\eHHylO o6naCTb. 

BHJIKa 8·,, npH Il0M0IU~ KOTOpOM HCK0· 

MbIM cne.n; tJaCTHIJ;bI C 3a.D;aHHbIM _ yrJIOM 

opHeHTaIJ;HH ycTaHaBJIHBaIOT B.D;0Jih oce

BOM ,JIHHHH nponrn<eHH0M o6naCTH oc-

BemeHHH. 

B M<l>M c o.n;HoKaHaJihHbil\rn <poTonpneMHHKaMH M0,KH0 peaJIH30BaTh 

o.n;Hy H3_ qetbipex' CHCTeM OCBemeHIDI H.D;epHOM !pOT03MYJihCHH (pHc.6). B CH

CTeMe 0CBemeHHH (a) rpe6eHKa Cl3eTOBO.D;OB OTCyTcrnyeT,.TaK 'ITO cporn.n;e

TeKT0p BH.D;HT BCIO umpoKyIO 0CBemeHHYIO o6JiaCTh. TTnoma.n;h ceqemrn 0CBec 

meHHOM o6JiaCTH urnpHHOM 60 MKM pa:sHa N = 1,2 ._10 4 MKM 2. lfacpopM~IJ;HH , 

,o z -Koop.n;HHaTe npHMoro cne.n;a tJaCTHIJ;hI 0TCYTCTByeT. B CHCTeMe ocneru;e-. 

HHH. (b) rpe6eHKa CBeT0B0.D;0B TaK)Ke 0TCYTCTByeT. OTJIHtJHe OT CHCTeMbI oc

Bememm (a) C0CT0HT B TOM, 'ITO .nJI0IUa.D;h CetJeHHH OCBe{UeHHOM o6JiaCTH 

urnpHHOM 20 _MKM paBHa N = 4• 10 3 MKM 2 • TTpn T0JIIUHHe CJI0H H.n;epHott cp6-

T03MYJihCHH h = 200 MM, HaHMeHhlIIaH uinpHHa ocnemeHHOM o6nacTH coCTaBc 
~ , . . , ~ . ' . " ' 

. JIHeT 8 MKM, npH ycJI0BHH, 'ITO lIIHpHHa ocnemeHHOM o6naCTH 6y.n;eT Il0CT0HH-

Ha Ha BCIO T0JIIUHHY H.n;epHOM !pOT03MYJihCHH. 

B CHCTe~e ocnemeHHH (c) nepe.n; !pOTOConpOTHBJieHHHMH 8 ycTaH0BJieHhI 

~pe6eHKH cBeTOB0.D;0B 7_. Bnaro.n;apH 3T0My BHYTPM cno~ -.H.n;epHOM <poTo-

3MYJihCIDI cpopMHpyIOTCH .D;Be nepeceKaIOIUHeCH 30Hbl Ha6nro.n;eHHH lIIttpHHOM 

2 MKM n'roroma.n;hro nonepetJHoro. cetJeHHH N =630 MKM2 Ka)K,tiaH. lllnpnHa 

ocBemeHHOM o6nacTH L\x O ,B cncTeMe ocBemeHHH ( c) .n;oJI)KHa y.n;oBneT_Bo

pHTh ycnoBHIO: L\x
0 

> h. sin a 1/ 
2 

! r.n;e a 112 - yrcin, o6pa30BaHHbIM u;eHT

panhHhIM .n;ncpparnpoBaHHbIM nytJoM cneTa c_ omHtJecKott ochro M<l>M. B 06-
. ' 

meM CJiytJae Me30-0ilTH'IeCKHe ClirHaJibI OT .D;aHHoro, CJie.D;a tJaCTHIJ;bI n0HBHTCH 

B .n;Byx nneqax M<l>M npn pa3JIHtJHbIX noJio)KeHHHX KapeTKH M<l>M:. x L H xR. 

Pa3HOCTh 3THX .D;BYX K00p.D;HHaT HBJIHeTCH Mepott z 0 -KOOp.D;HHaTbI,npHMOr0 

cne.n;a 1JacTHu;b1; a nx cyMMa 3a.n;aeT ero x
0 

-Koop.n;HHaTY ~ 1•31 . ' 

L. 
6 

!" tJ 

L} 
I, 

1 
i 
L, 
,, 

1:i \; 
': 

PHc.7. BHAeOCHrHanbI Ha BbIXOAe qJOTO· 

npHeMHJ;IKOB B 3aBHCHMO,CTH OT KOOpAH

HaThI X. Hnlf BpeMeHH t ,J:lnH qeyb1pex CH

CTeM OCBemeHHH, IlOKa3aHHbIX Ha pHc.6. 

. Cnpaaa npHBe,!:leHbI nnoma,1:1u nonepeqHott 

OCBeI.UeHHOH o6naCTH Hnlf 30Hbl Ha6n10,1:1e

HHH B (MKM)2. 

' Ha pric. 7 npHBe.n;eHbI BH.D;eocnr

HaJihI B 3aBHCHM0CTH OT K00p.D;HHaT 

KapeTKH M<l>M HJIH ~OMeHTa BpeMe

HH t ' eCJIH .D;Blf)KeHHe ~ap~TO~ ~po~ 

HCX0.D;HT C noCT0HHHOM CK0p0CThIO, 

.D;JIH BC ex tJeTbipex CllCTeM . OCBeLQe

HHH, Il0Ka3aHHbIX Ha pHc.6. 3aMe

THM, 'ITO CHCTeMa ocnemeHHH (d) 
· c rnnpHHOM _ocnemeHHOM 30HbI 

2 MKM H nnoma.n;hro nonepetJHoro 

cetJeHHH N = 400 MKM 2 .n;aeT npe

@-~ ,t@ N=200x60= 

.. t® 

=12x103 · 

@ ~ t @ N=200x20= 

~ ® 

=4xta3 

t 
\ ± @N•2Wi3•. © t =630 

. ® tL:;tR, 
t , AX=V·At 

At . At =tR-t I ' L 

@) t © 'N=i00x2= · 

I t® 

;.400 

(x) 

.n;eJihH0 -BbIC0K0e 0TH0lIIeHHe CHrH_aJia K rnyMy. O.n;HaKO .D;JIH peanH3aQHH Ta-. 

KOH CHCTeMbI ocnemeHHH Heo6xo.n;HMO HCTT0Jih30BaTb Me300ilTHtJeCKHe 3Jie

MeHTbif lO, l1/ . TaK KaK B CHCTeMe ocnemeHHH (d) HeT rpe6eHKH CBeT0B0-

.D;OB, TO HH<pOpMaIJ;HH 0 z 0 -KoOp.D;IIH:aTe npHMoro CJie.n;a tJaCTHIJ;bI 0TCyTCTByeT., 

4. IOCTHPOBKA 

qT06bI ycTaH0BHTb Il0JI0)KHTeJibHYIO IJ;HJIHH,D;pH'IeCKyIO JIBH~Y 5 Ha pnc.4 

B onTHMaJihH0e IlOJIO)Kemie, Heo6xo.n;HMO Bhin0JIHHTb 'cnedu:¢HtJeCKHe .n;~ 

M<l>M IOCTHponotJHbie onepau;HH. U:enh HX cocT0HT B TOM, 1JT06b1 icpoccoBep 

cxo.n;.11meroCH nytJKa HMeJI 3a.D;aHHYIO lIIHpHHy B npe.n;enax CJI0H H.D;epHOM cpo

T03MYJihCHH. OnTHMaJihHOe IlOJIO)KeHH:e TT0JIO)KHTeJihHOM IJ;HJIHH.D;pHtJeCKOM 

JIHH3bl 5 Ha pnc.4 HaX0.D;HT cne.n;yIOIUHM o6pa30M. 113MepHIOT BH.D;eocHrHaJibI 

Ha BbIX0.n;e cpornnpHeMHHF!l B 3aBHCHM0CTii OT rrorrepe'IHOM K00p.D;HHaTbI X 

'rrpH ,_pa3JIH'IHbIX II0JI0iKeHHHX, IJ;HJIHH.D;pH'IecKOH JIHH3bl; K0T0poe 3a,D;aeTCH 

'MHKp0_BHHT0M 6. ' Pe3yJihTaTbI. TaKHX H3MepeHHH rrpHBe.D;eHbI . Ha pnc.8; 

a Ha pnc.9 noKa3aHbI 3HatieHHH, TT0JIH0H lIIHpHHbI BH.D;eoCHrHana, rt '' H lIIHpu

HhI IIJiaT0 Ha BeprnHHe BH.D;e0CHrHana, r PL , rrpH pa3JIH'IHhIX II0JI0)KeHHHX rro

JIOiKHTeJibHOH u;HnHH.D;pHtJeciwn JIHH3hI 5 Ha pm:.4. Bn.D;Ho, 'ITO Kpocconep · 

CX0.D;HmerocH nytJKa CBeTa paCII0JI0iKeH BHYTPH CJI0H .11.n;epHOH !pOT03MYJibCHH 

rrpH II0JI0iKeHHH yKa3aHHOH JIHH3hI C ZL = 15,3 MM, a 3cp<peKTHBHaH lIIHpHHa 
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z 

14,6 

14,8 

14,9 

15,0 

15,1 

15,2 

15,3 

z 

15,4 

15.,5 

15,6 

15,7 

1s;a 

15,9 

hi,O 

8 

PHc.8. Bim:eocHrHaJihl Ha Bb!Xoge (pOTO· 

npHeMHHKa B . 3aBHCHMOCTH OT KOOPAH· 

HaThl X npH " pa3JIHqHhlX IlOJIO)KeHlIHX 

IlOJIQ)KHTeJibHOH llHJIHHgpttqeCKOii: JIHH3hl 

B cHcTeMe ocBememm:, noKa3aHHoii: 

Ha pHc,6b ). 

KpOCCOBepa paBHa 18 MKM, 3aMe

TlIM, qrn, B }J.aHHOH CllCTeMe OCBe

memui IlOJIO)l(:eHIIe IlOJIO)l(:IITeJibHOll 

UHJIMHJJ.P·Il~~cK~H JllIH3hI 5 · Ha .. pIIc.4 

Heo6xo.n.~Mo qmicIIpoBaTh · c TOII

HOCThIO JJ.O 0,1 _MM: 

40 

20 

O 14,5 16 Zlmm 15 15,5 

·~ 

Piic.9; Ilonmm urnpHf!a Bim;eoCHrHaJia 

,mi Bh!XO~e · (pOTOnptteMHHKa, r. t' , H lllll: 

pHHa · nnaTo · Ha, Bep1Uin1e cooTBeTCTBYJO· 

mux' BHgeOCHrHaJIOB, r PL• npH Pa3Jiffq• 

Hh!X noJIO)KeHillIX llHn1mgpW1ecKon· JIHfl·· 

3hl.'. JlaHHhie IlOJiy,IeHbl H3 puc.8 gm1 CH· 

. CTeMbl OCBem~mm. b ). 

5. 3KCTTEPl1MEHThl 

l1ccne.n.oBaHIIe xapaKTepIICTIIK M<l>M C OJJ.HOKaHaJihHhIMII <pOTOnpIIeMHII·. 

KaMII 6bIJIO npoBe}J.eHo Ha napanneJibHbIX cne.n.ax IIaCTilU BbICOKOll 1IIOHII3a

UHII - H}J.ep HeOHa, ycKopeHHbIX . .n.o IIMnyni:ca 4,5. r3B/c Ha, HYKJIOH. 

Ha pIIc.10 noKa3aH Tll,IlHIIHbIH BII}J.eocIIrHaJI Ha BbIXO}J.e <pOTOilpIIeMHIIKa B _3a-_ 

BHCHMOCTH OT Koop.n.HHaThI, KapeTKH X }J.JIH 'cucTeMbI OCBeLQeHHH, noKa3aH

HOH H!l puc.6 (a). Illar Me)l(:JJ.Y COCe}J.HHMH OTCIIeTaMH paBHHJlCH 10 ¥KM, a UIH· 

pttHa nIIKa ,Ha IlOJIYBbICOTe COCTaBJIHJia 80 MKM. Btt.n.eoCHrHaJI, noKa3aHHblli 

Ha' puc.10, OTHOCHTCH K o6nacTH HJJ.epHOM <pOT03MYJihCIIII, r.n.e pacnOJIO)l(:eHbI 

JJ.Ba .n.y6nera H3 CJie}J.0B H.n.ep HeoHa, KOT~pbie 6bIJIH IICC.rre~oBaHbI paHee/ 1-,f2~ 
KpoMe IlHKOB OT CJle}J.OB HJJ.ep HeoHa' IIeTKO. BfmHbI IlHKH. OT CJle}J.OB 1IaCTIIQ 

C MeHhlllett HOHH3aUHeu. 3To yKa3hIBaeT Ha TO, 'ITO OTHOllleHHe CHrHana K lllY-

' rviy B 3TOH cncreMe Bhillle, IIeM B M<l>M c TT3C-MaTpttueu. Ecnu cne.n. IIaCTHUbI 

H}J.eT no.n. yrnoM K oceBoif JJIIHHII Y3Koii ocBemeHHott 06nacT11; To' lllHP,HHa 

IlHKa yBeJIH'IHBaeTCH, a aMnJIHTyJJ.a Bm:ieocHrHaJia yMeHblllaeTCH. IlpH IlOHCKe 

cne.n.oB IIaCTHU 3a;::i:aHHOM opneHTaUHH noBopoTHYIO BHJIKY 8 Ha puc.4 ycTaHaB

JIHBaIOT n nono)l(:eHue, Korna HCKOMhii'I cne.n. IIaCTHUhI napanneneH , ocenou 

JiHHHII OCBeLQeHHOH o6nacTH. 

AHanorHIIHO 6hIJia HCilbITaHa CHCTeMa OCBe[UeHHH, noKa3aHHaH 

Ha puc.6 ( C), C rpe6eHKOH CBeTOBO}J.OB 7. Ha pHc.11 npIIBe}J.eH BH}J.eOCifrH:aJI 

B 3aBHCHMOCTH OT KoopJJ.HHaTbI X. llIIIpIIHa IlIIKa OT cne.n.a ,IIaCTHQbl 'paBHa 

5 MKM nMecTo O)l(:HJJ.aeMou lllHpHHbI B 2 MKM. IlpocTpaHCTBeHHoe pa3pellle

HHe 13 yKa3aHHOH cxeMe OCBeme,HHH COCTaBJIHeT, TaK,HM o6pa30M, 5 MKM. 

norpelllHOCTb ll3Mepe~I1H yrna opneiuau1rn, cnena IIaCTHtibI . paBHa HaH

MeHblll ett H3 JJ.BYX nenHIIHH: 1) lllllpHHe au:neocIIrHana B}J.OJlh yrnoBOH Koop-. 

JJ.HHaThI /1.0
1 

, KOT~paH onpe.n.enHeTCH lllttpHHoii 1x
0 

, II JJ.JIHHOH · D ocBe~ 

• LU~HHOH o6naCTH, 

e 
CJ .E, 

.. 
~ 
N 

.§ 
i 

E:; 
-~► 
~ t'- c· .. ·-
~ ~ i 
;:: g-:;; 
;!ug 
m X "-

41 

Puc.I 1. BHACOCllrHaJI AJIH CIICTCMbl 

mettHH, noKa3aHHOH Ha p11c.6 ( C). 

◄ 

ocae-

►· 

Puc.IO: TunuqHhIH a11)],eocurHaJI AJIH c11-

cTeMhI .oci:iememm a) : 1- cne)],LI . yc1<0· 

peHHhIX. HAep HeOHa, 2-:- ceph!H CJ!e)], .. qa-
' '' . '. 

CTHllhl B HgepHoii (pOT03MYJihCII,H. 

ll•J 
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I 

Pttc.12. Pe:1ynhTaThI o6Mepa cne.a;oa 

H.a;ep HeoHa B CHCTeMe K00PAtt,HaT 

(x, 0XY). 

Ml 
.1x o 

D 
(1). 

n 2) urnpnHe 110 2 , IWTopaH on
pe,n;e1rneTCH ,D;JIHHOH D 'ocBe-

. ll.(eHHOH o6JiaCTH H pa,n;HycoM R 
q>crn:am;HOH OKpy:>KHOCTH, B,D;OJih KOTOpOH paCilOJIO:>KeHhI Me3O-0illHqecKHe 
mo6pa:>KeHHri npHMhIX cne.n;oB tiacTHU, · · · · · 

M2 
D 
R 

B . omHMaJihHbIX ycJIOBllilX o6e 3TH umpHHhI M 1 

paBHbI ,n;pyr ,n;pyry: 

.1xo D 
--=-, 
D R 

OTKy,n;a 

0 opt = V, .1xo• R ·• 

(2) 

lI ,10 , J];OJI:>KHbI 6hITh 
2'. . ' 

(~) 

' ( 4) 

TaK, HanpHM~pi ,n;JIH tu. 0= 2 MI(M n R=8O MM ~MeeM Dopt = 0,4 MM, a.AJIH 

4xo = 20. M~M Dopt = 1,26 MM. CoorneTcrnyIOI.I..(aH OilllIMaJihHaH umpHIIa 
B~OOCHI'HaJia,paBHaH 

.r-;-::---
1 LlAO 

Mopt =v-R-, (5) 

COCTaBlff ,M = 3 ° ,D;JIH Dopt = 0,4 MM Il M = 10 ° ,D;JIH Dopt = 1,26 MM. 
B .n;eHCTBHTeJihHOCTH yKa3aHHbie onTHMaJihHhie 3HaqeHHH D opt. , KaK npa

BHJio; He' y,n;oBJieTBOpHIOT. Tpe60BaHHHM K norpeIIIHOCTH H3MepeHHH yrna 

opneHTaunu np~Moro · CJie,n;a· qacTHUhI. Ilo3TOMY ,n;nnHy ocBell.(em~ou o6nac-rn 

D Bh16npa10T aH11qnTeJihHO 6onhrne omnMamHoro 3HaqeHHH Dapt. B 3TOM 
cnyqae. rnnpHHa Btt.n;eocnrHana noJIHOCThIO c:mpe,n;enHeTCH BennqHHoH .10 1 , . 
npn ycJIOBHH, ecJIH ,ll;JIHHa rpe6eHKH CBeTOBO,ll;OB He MeHhIIIe ,ll;JIHHbI OCBe:rri;eH
HOH o6naCTn D . TaK, HanpnMep, ,n;JIB .1x0 = 2 MKM n D = 3 MM .10

1 
= 3,6 '. · 

Ha pnc.12 npnBe.n;2HhI pe3ynhTaThI Il3!"'1epeHHH .npoCTpaHCTBeHHon · (x) 
n yrnoBOH. KOOp,ll;HHaThI (0 XY) CJie,ll;OB .. H.n;ep HeoHa npn 'noMOI.I..(H M<l>M 

· c O,D;HO KaHaJihHblMH q>OTOnptteMHHKaMH · B CHCTeMe OCBell.(eHHH (b) · mi pnc .6. 
BH.n;HO, iiTo npOTH:>KeHHOCTh. BH,D;eOCHrHaJIOB B,ll;OJih yrJIOBOH Koop,D;HHaThl 

10 

0xy paBHa 1°, a norpernHoCTh 
BH,D;eocnrnana : paBHa a(0xy) 

Thi x' paBHa .1x = 10 MKM. 

oueHKH TTOJIO:>KeHHH .ueHTpa TH:>KeCTH .nHKa 
5'. IlorpelllHOCTh H3MepeHHH KOOp,D;HHa-

6. CPABHEHME M<l>M C TT3C~MATPI1UEfI I1 M<l>M 

C O)lHOKAHAJihHhIMI1 <l>OTOTTPI1EMHI1KAMI1 

B 3aKJIIOqeirii:e COilOCTaBHM xapaKTepHCTHKH. M<l>M C TT3C-MaTpHueu 
.' . 

H M<l>M C O,ll;HOKaHaJihHbIMH q>OTOnptteMHHKaMH. PacCMOTPHM ABYXMepHbIH 
BH,D;eocttrHaJI Ha BbIXO,D;e M<l>M c TT3C-MaTpHueu ,D;JIH cepbIX CJie,D;OB qacTHU 
c JIHHeHHOH nnoTHOCThIO 3epeH cepe6pa ""100 Ha 100 MKM ,n;JIHHhi cne,n;a 
qaCT,lIUbI (pnc.13). BH,D;HO, qTo Me3O-OilTHqecKoe H306pa:>KeHHe cne.n;a qaCTH
Uhl COCTOHT ~3 COBOKYilHOCTH :3JleMeHTapHbIX BH,D;eOCHrHaJIOB, KOTOpbie cpop

' MHPYIOTCH Ka:>K.D;hIM oT,n;eJihllhIM 3JieMeHTO¥ TT3C-MaTpttuhI. B M<l>M .. c o.n;Ho-
KaHaJihHhIMH q>OTOnpneMHHKaMH TaKoro pacqneHeHHH Me3O-OilTHqecKoro 
H3o6pa:>KeHHH Ha OT,D;eJibHbie 3JieMeHTbI He' npoHCXO,D;iIT~ ECJIH npHMOfi cne,n; 

'qaCTHUbI riona,n;aeT B 3OHY Ha6JIIO,D;eHHH, noKa3aHHyIO Ha pHc.6 (c)' TO Ha Bbl-: 
xo,n;e q>oTonpHeMHHKa BO3HHKaeT .HHK lIHTeHCHBHO'cTH, IIIHpHHa. KOToporo 

B OOTHMaJihHbIX ycJIOBHH:lC Ha6n10,.n;eHHH paBHa. rna~y nepeM~ll.(eHHH KapeTKH 
rJie:>K,D;y ABYMH coce.n;HHMH oTcqemMH,BH,D;eocHrHana. Ilocne ~oro, KaK cne,n; 

· qacTHUhI Bhitt,n;eT H3 30.Hhi Ha6n10.n;eHHH, cHrHaJI ,cl>oTOTOKa BO3BpalllaeTCH 
K CBOeMy HCXO,D;HOMy 3HaqeHHIO, KOTOpoe onpe,n;enHeTCH rnyMaMH OT 3epeH 
'cepe6pa, cnyqaHHO pa36pocaHHbIX B H,n;epHOII 3MyJihCHH. . 

TeM CaMhIM M<l>M C O,D;HOKaHaJihHbIMH q>OTOnpneMHHKaMH .n;aeT npe.n;eJib

HO BbICOKyIO KOHUeHi'paumo HHq>opMaUHH O nonepeqHOH KOOp,D;HHaTe npH
.Moro CJie,n;a ~IaCTHUbI. l1Haqe o6CTOHT ,ll;eJIO C yrJIOB.OH KOOp,D;HHaTOH; B carHT

TaJihHOM, ceqeHHH M<l>M npeiicrnBJIHeT co6ou o.n;HoMepHy10 KaMepy o6cKypa, 
H3-:faqero 3·,ll;eCb HeT qJo:kycHpOBKH' • 

CBeTa B,D;OJih yrJIOBOH KOOp,D;HHa
Tbl, B onHcbIBaeMott KOHCTPYKQHH 
M<l>M. ,D;JIHHa Me30-onrnqec1<oro 

H3o6pa:>KeHHH B,D;OJih yrJIOBOH KO
op.n;nHaThI paBHa ,n;JIHHe . o6nacTH 
OCBell.(eHHH. qTO6hI yMeHbllllITh 

IIIYMb' II yBeJIIfqHTh HHTeHClIBHOCTh . 
' . : 

Pttc.13. L{ayxMepHbIH a11.a;eoc11rHan 

Ha Bb!X0.a;e Il3C-MaTp111.lbl B ··cHCTCMC 

K00p,!l;HHaT (X, 0XY) . 
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BH,IJ;eocumana OT npHM~ro cne;::i;a tJaCTlll.J,bI, .nmmy o6miCTH ocaem;eHH.fI ~ena~ . 
TE!JlbHO B3.fITb no6oJibllle, 'ITO ~ CBOIO oqepe,Il;b' npuae.ne~ I( IlOBbIIlleHHIO tt36tt

paTeJibH0CTH no yrny optteHTal.l,Htt npHMoro cne.na tiaCTHI.J,hI. OAHaKo 0.IJ;H0Bpe
MeHHo yaeJitt'IHTC.fI .n;mHa Me30-0ilTH'IeCKOro H3o6pa1KeHH.fI. B pe3yJihTaTe 
Mbl He noJiytIHM npHM0ro BhmrpbIIlla B 0THOilleHHH curHaJia K IllyMy. Ecnu 

ocTaaaThC.fI B paMxax BhIIlle onucaHHOH K0HCTPYKUHH M<I>M c onHoKaHaJih· 
HhIMH cpoTorrpueMHHKaMu, To Bh16op onTttMaJihHhIX ycnoaHH · mMepeHun, 

no-BH,Il;HM0MY, cne.nyeT npOH3B0,Il;HTh C ytieT0M .npyrux q:>aKTOPOB 3Kcnepu

MeHTa: 

7. BbIBO)J:bl 

LifoKa3aHO, 'ITO Me3o-onTtttiecxun cpyphe-MttKpocxon (M<I>M) c 0.IJ;HoKa
HaJihHhIMH q:>OTOnptteMHHKaMH . .naeT. 6onee BbICOK0e ClKaTHe HHq:>OpMal.J,HH 

o noJIO)KeHtttt npHMoro cne.na tiaCTHI.1,bl B npocipaHCTBe, tieM M<I>M c IT3C-

MaTpttI.J,en. ·· _ . 
' 2. ITorpelllil:OCTh H3MepeHll.fI nonepetIHOH K00p.IJ;HHaTbI np.fIM0ro CJie.IJ;a 'IaCTH-
, I.J,hI B M<I>M c o.IJ;HoKaHaJihHbIMH cpornnpueMHttKaMH He xy1Ke 5 MKM. ITorpelll- · 

H0CTb H3MepeHH.fI yrna optteHTal.l,HH npHMOro cne.na qaCTHI.1,bI paaHa OKOJI0 
5' npu HHTepaane 3axaam' yrna opne1:iTauuu npHMoro cne.na qacTttI.J,hI a 1° . 

. 3. IToTeHI.J,HaJihHOe 6hICTpo.nencTBue M<I>M c onHoKaHaJihHbIMH cl><>TonptteMHH-
KaMH pai:mo 0,1 CM2 /c noaepXH0CTH .fI,Il;epHOH cpOT03MyJibCHH. 

JU1TEPATYPA 

1. Astakhov A.Ya. et al. -,--_Nud. Instr. and Meth., 1989,_A283, p.13~ , 
2. CopoKo JI.M.-,- Me3oonTHKa H MeTonHKa TpeKOBhix neTeKTopoa. 34AH, M:: 

' - . '" 

3HeproaTOMH3naT, 1989, T.20, Bbm.l, c.155. . . . 
3. Soroko L.M. - Axicons ~nd Me~o-optical Im~ging Devices. In: Progress in Optic~, 

ed. E.Wolf, Elsevier, 1989, v.27, p.109. 
4. Szoplik T. - Line Detection and _Dire_ctional Analy~i.s of Images. In: Optical · ·· 
· Processing and Computing, ed. H.H.Arsenault eta!., Academic, 1989, p.391. 

5. AcTaXOB A.H. Ii np. - IlpenpHHT _OHHH, n13-89-449, 1989, ny6Ha. 
6. A~aXOB AH. Ii np. - IlpenpHHT OHHH n13-89~450, ny6Ha, 1989; 
7. KHWBapanH A. u np. - IlpenpHHT OHHH, n13-89-550, ny6iia, 1989. 
8. AcTaX0B A.H. ll np. - Coo6weHHe OHHH, P13-83-119, ny6Ha, 1983. 
9. AcTaxo·B A.H., Cop_OKO JI.M. - Coo6weHHe OHHH; P13-83-120, ny6Ha, 1983. · 

10. CopoKo JI.M. - MHKpocKon. ABTopcKoe cimn~eJibcmo CCCP, Ng 1.273.861, 1986, 

Ewnn. Ng 44, c.180. 
11. Cop0KO JI.M. '°:" Coo6uieHHe OHHH, P13-87-576, ny6Ha, 1987. 
12. AcTaXOB A.H. ll np. - Coo6weHHe OHHH, P13-85-378, ny6Ha, 1985, 

Pyxonucb nocrynuna B tt3.IJ;aTeJihCKHH 0T.IJ;eJI 
· · 1 ttIOJI.fI 1991 ro.na. 

12 


