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1. BBEJJ:EHHE 

Me300nTHlIeCKI·df <Pypbe-MHKpOCKon (M<I>M) rrpenaaaaaxea ,r:r,JIH 

ôsrcrpor-o 06HapY)l(eHHH npHMbIX CJIe,r:r,OB tIaCTHU, anepm.rx B3aHMo,r:r,eH

CTBHH H aKTOB pacnana KOPOTKO)l(HBYlUfIX 3JIeMeHTapHbIX lIaCTHIJ; B anep
/ l / HOH cP0T03MYJIbCHH. Ilpmunm ,r:r,eHCTBHH M<I>M H3JIO)l(eH B . OCHOBHbIM 

3neMeHTOM M<I>M HBJIHeTCH Me300nTHlIeCKOe 3epKaJIO, KOTOpOe cPOPMH

pyer Me300nTHlIeCKHe CHrHaJIbI npHMOrO cnena lIaCTHUbI B rrnepaoá cPOTO

3MYJIbCHH, npn 3TOM nOnO:>KeHHe YKa3aHHbIX CHrHaJIOB OTHOCHTeJIbHO 

<pOKaJIbHOH OKpY:>KHOCTH O,r:r,H03HatIHO CBH3aHO C OpHeHTaUHeH H nOJIO:>Ke

HHeM npHMOrO crrena lIaCTHUbI B npOCTpaHCTBe. nOHHTHe "Me300nTHKa" 
/ 2 / H CYlll,HOCTb Me300nTHlIecKHX CHCTeM 06bHCHeHbI B . B/ 3 ,41 HCCJIe,r:r,OBa

HbI r-rerpasecxae XapaKTepHCTHKH M<I>M B MepH,r:r,HOHaJIbHOM ceseuaa. 

Me300nTHlIeCKHe CHrHaJIbI OT peansasrx CJIe,ll.OB lIaCTHU B H,r:r,e~HOH <PaTO

3MYJlbCHH 6bIJlH anepasre 3aperHCTpHpOBaHbI aBTOpaM~ 14, I. B pa6o

TaX/ 6 ,7 
16bIJIH HCCJIe,r:r,OBaHbI H306pa:>KaIO~He CBOHCTBa M <I>M ,r:r,JIH nnepaoã 

cPOT03MYJIbCHH H naa TeOpeTHlIeCKHH aHaJIH3 OCHOBHbIX napar-ierpoa M<I>M, 

a B/8,9/noCTpoeHbI aJIrOplITMbI nOHCKa C06bITHH no CHrHaJIaM na astxone 
M<I>M. Ilepasre nOJIYaBTOMaTHlIecKHe H3Mepem1H npHMbIX CJIe,r:r,OB lIaCTHU 

/ l O/ . B anepnoã cP0T03MYJIbCID:f npn nor-rouur M<I>M OnHCaHbI B 

I10CJIe Toro KaK 6bIJIO ,r:r,OKa3aHO 3KcnepHMeHTaJIbHO / l l /, lITO paspe

urenae no panHaJIbHOH rcoopnanare B M<I>M COCTaBJIHeT 1,5 MKM H oõy
CnOBJleHO ,r:r,HcPpaKUHeH CBeTa na KOHellHOH aneprype Me300nTHlIeCKoro 

seprcarra M<I>M, B03HHKJIa np06JIeMa 60JIee TrnaTeJIbHOrO aHaJIH3a CTPYKTY

psr Me300nTHlIeCKHX CHI'HaJlOB na asrxone M<I>M. Heoõxoznoao 6bIJIO 

ouemrrs reosrerpo-orrravecxae aõeppauaa orrrnuecxax H Me300nTHlIeCKHX 

3JIeMeHTOB M<I>M, car-roro CJIOH nnepaoã cPOT03MYJIbCHH, OnTHlIeCKHX 

HMMepCHOHHbIX no,r:r,JIO:>KKH H rconneacopoa. Hano 6bIJlO TOtlHO onpe

nernrrs reor-rerpauecrcoe MeCTO Me300nTHlIeCKHX H306pa:>KeHHH, reor-rerpo

orrrasecxoe pa3MbITHe Me300nTHlIecIGiX CHrHaJlOB, a TaK:>Ke oueaars 

MaKCHMaJIbHO norrycrnr-n.râ naar-ierp nOJIH 3peHHH npa sazraaasrx 3Ha

lIeHHHX TOJIrnHHbI CJIOH' anepaoü cPOT03MYJIbCHH, nnar-rerpa H lIHCJIOBOH 

aneprypsr r-reaoorrraaecxoro sepxana M<I>M. 

QTo6bI nOJIYlIHTb OTBeTbI na nepeuacneanste aortpocsr, 6bIJlH HCCJIe

noaam.r reOMeTpO-OnTHtIeCKHe xapaKTepHCTHKH M<I>M. B paõore naa 

aHaJIH3 reoMeTpo-OnTHtIeCKHX aõeppauaã B Mepl-mHOHaJlbHOM CetIeHHH 

,r:r,JIH anepaoü cPOT03MYJIbCHH 6e3 OnTHtIecKoH nO,UJIO:>KKH, co cdrepauecrcoã 

HMMepCHOHHOH no,r:r,JIO:>KKOH, c nJIOCKOH HMMepcHoHHOH no,r:r,JIO:>KKOH, 

a TaK:>Ke c HMMepcHoHHbIM tcoaneacopoxr. I1oCJIe,r:r,HHH HMeeT BH,r:r, CcPePH

lIeCKOH HMMepCHOHHOH no,r:r,JIO)l(~l1.C HbIHeceHHbIM uearpor-r CcPePbI. Haá

Otr.a.tlUilitUrihJÜ KHcnuyr t 
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neno pacnpeneneaae HHTeHClffiHOCTH CBeTa B 06JlaCTH Me300ITfHqeCKHX 

H306pa:a<:eHHi1 npHMbIX CJlenOB qaCnm B HnepHoi1 <POT03MYJlbCHH. Ilorca
3aHO, qTO nanaxae reOMeTpHqeCKHX aõeppanaá B MepH,I:(HOHaJIbHOM ceue
HHH ne n03BOJlHeT YMeHbrnHTb naasrerp Me300nTHqeCKOrO sepxana M<1>M 
npa naaaoã ero OnTHqeCKoi1 KOHCTPYKUHH HH*e 150-200 MM H qTO npa 
KOMnblOTepHOM aHaJIH3e Me300ITfHqeCKHX CHrHaJIOB na BbIXOne M<1>M 
He06xonHMO yqHTbIBaTb 3<p<peKTbI,. CBH3aHHble C reOMeTpO-OnTHqeCKHMH 

xapaKTepHCTHKaMH M<I>M. AHaJIH3 Jlyqei1 CBeTa B CarHTaJlbHOM CeqeHHH, 

xoropsre orrpenenmor yrnoaoe paspemeaae M<1>M, B naaaoã paõore ne 
npOBOnHTCH• 

2. IlOCTAHOBKA 3A,llAqH 

PHC. 1. IlonepetlHblH paspea M<I>M B wrepn

AHOHaJILHOM cexeaaa cnpana OT OnTHtleCKOH 

OCH: 1 - npe,IJ;MeTHOe npOCTpaHCTBO, 2 - cxo
,IJ;H~HHCH nyuorc CBeTa, 3 - npHMoH cnen tia

CTHUbI, 4 - OnTHtleCKaH OCL McI>M. 5 - Me30

orrraxecxoe 3epKaJIO, 6 - AH<PparHpOBaHHble 

JIYtlH CBeTa, 7 . Me300nTHtleCKOe H306paJKe

HHe nparaoro CJIe,IJ;a tlaCTHUbI, 8 . rtpocrpan

CTBO H306paJKeHHH, 9 - OCb Me300nTHtleCKOH 

CHCTeMbl, <POpMHPYIO~eH Me300nTHtleCKoe 

H306paJKeHHe nparaoro cnena tlaCTHI.\bl. 

2c 

b 

r 

PHC. 2. Ilpensreraoe npocrpancrao McI>M:
 
1 - OnTHtleCKaH OCb M~M, 2 • CTeKJUlHHaH
 

nO,IJ;JlO:>KKa, 3 . CJlOH H,IJ;epHOH <POT03MYJlL


CHH, 4 " norte 3peHIUI, OCBe~eHHoe CXOAH


~HMCH nYQKOM CBeTa. 5 - HMMepCHOHHaH
 

nOAJlO:>KKa.
 

OT OnTHqeCKoi1 OCH M<1>M. Ha pHC. 1 

nOKa3aHbI OCb Me300nTHqecKoi1 CHC

TeMbI 9, nnorrs KOTOpOi1 <POpMHPy

eTCH Me300nTHqeCKOe H306pIDKeHHe 

7 rrpar-roro crrena qaCTH~bI 3, CHCTe-

Ma KOOpnHHaT x t' Z t B npen-
MeTHOM npOCTpaHCTBe H CHCTeMa 

KOopnHHaT x i' Z i B npOCTpaHCTBe H306pIDKeHHH. I'eoraerpasecxae 
napar-rerpsr Me300nTHqeCKorO sepxana c 06pa3YlOUI,eR B BH,I:(e 3JlJlHnCa 

pasnsr: b = 150 MM, c = 40 MM, r o = 10 MM, R O= 80 MM, (3 = 14,93°. 

~ // 

,// / "'" 5 

Ha , pHC. 2 nOKa3aHO npenr-reraoe npocrpaacrao 1 H3 pHC. 1. 3necb 

1 - OnTHqeCKaH OCb M<1>M, 2 - CTeKJlHHHaH nonrtoxoca anepaoã <POT03MYJlb

CHH, 3 - crroá anepaoã $OT03MYJlbCHH, 4 - norre 3peHHH, ocaemaessoe cxo
nHIUHMCH rrysxowr CBeTa, 5 - OnTHqeCKaH nOnJlO)KKa, naxonautaaca B 

HMMepCHOHHOM KOHTaKTe co CJlOeM anepaoü <POT03MYJlbCHH 3 H oõpa
uieaaaa B CTOPOHY Me300nTHqeCKOrO sepxana. OCH x t H Zt 06pa3YlOT 

CHCTeMY KOOpnHHaT B npenraeraosr npOCTpllHCTBe. OnTHqeCKaH nonnoxc
xa 5 aeoõxozneaa ,I:(JlH Toro, qT06bI yõpars aeacenarensnoe pacceanae 
CBeTa na MaToBoi1 nOBepXHOCTH CJlOH HnepHOH <POT03MYJlbCHH, a TaK

)Ke rrormoe BHYTpeHHee OTpIDKeHHe nH<pparHpOBaHHOrO CBeTa. 

Hneansaoe oroõpasceaae norryxaerca B TOM crrysae, eCJlH npHMOH 

crren qaCTHUbI, HMelOI.IJ;HH nonepesnsre paar-repsr MeHee 1 MKM, naxoznrr
CH B nepaor-r <poKyce 3JlJlHnCa H ztaer Me300nTIflleCKOe H306pIDKeHHe 

B'O BTOpOM <poKyce 3JlJlHnCa c KOOpnHHaTaMH x t = Z t = O, a noxaaa
TeJlH npeJlOMJleHHH CBeTa acex OnTHqecKHX KOMnOHeHT OnHHaKOBbI. 

B 3THX YCJlOBHHX JlyqH nHqJparHpOBllHHoro çnera 06Pa3YlOT rOMo~eHTpH
qeCKHH nyuox c <POKYCOM B TOqKe x 1 c Z i = O. ECJlH )Ke npHMOH cnen 
qaCTH~bI naxoznrrca B ToqKe c KOOpnHHaTaMH x t ~ O, Z t ~ O, TO rryxa 
CBeTa, nH<pparHpOBaHHble na npHMOM crrene qaCTHUbI nozt neHCTBHeM 

perppaxnaa TepHlOT CBOHCTBO rOMo~eHTpWlHOCTH. B03HHKaeT 3Q><peKT 

KaYCTHKH, B peayrrsrare uero paar-rep Me300nTHqeCKOfO H306pIDKeHHH 

npHMOfO cnena qaCTHUbI B MepH,I:(HO~aJIbHOM CeqeHHH CTaHOBHTCH KOHeq

HbIM. YKa3aHHbIH 3<p<peKT nOKa3aH na pnc.S nna cnyxaa, xorna noxasa
TeJlH nperrosrneaaa CBeTa nrra acex orrrasecxax 3JleMeHTOB OnHHaKOBbI. 

Ha pac.Sa HMelO,TCH TpH npHMbIX cnena qaCTH~bI, HnyJ.I.UiX nepnenzmxynap
HO nJlOéKOCTH ueprexca H HaxonHI.IJ;HXCH B roxxax c KOOpnHHaTaMH: 

= MM, z<;) = H x (3) == O 2- MMX'(l)=Z\l)=o, X\2) -0,2 -0,2 MM t , , 

z(\) = 0,2 MM. Ha pHC. 36; B, r npasenensr xon Jl~qeH CBeTa 
t 
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PRC. 3. 3<t>q,eKT KaycTHKH nrra Tpex 

nOJIO)l(eHHl'i rrpawroro CJIeAa qaCTHIJ,bI: 

1, 2 H 3, à TaK)I(e KapTHHbI pacnpenea 

Xl

(.Jd. 

6' 

Xt.. 
2 

Zt

-200

200

1

200

3
-.200 

jz, 1-- JIeHHfl HHTeHCHBHOCTH CBeTa BHYTPH 

06JIaCTH KaYCTHKH, 3HaqeHHR KOOPAH

HaT x i H Z 1 ' a TaK)I(e normsre urapaar-i 
06JIaCTH KaycTHKH npHBeAeHbl B MKM. 

B 06naCTl1 KaYCTI1Kl1, a TaK)Ke 

pacnpe~eneHl1e l1HTeHCI1BHOCTI1 

CBeTa B npeztenax KaYCTl1Kl1. Ha 

pac. 36 ~aHO TaK)Ke pacnpenene
Hl1e l1HTeHCI1BHOCTl1 CBeTa 01' ~H

B 
~paKUI1I1 aa nOnOBl1He Me300n

Tl1lIeCKoro aeprcana. lllnpana na 
nonYBbICOTe ~11~paKUl10HHoro 

pa3MbITl1H paana 

b 
W À ---- ~ 1,3 MKM. (1)

d R o - r O 

)lnH l1CCne~OBaHl1H reoMeTpO-OnTl1lleCKl1X xapaKTepl1CTI1K M<!>M B 

MepH,IJ;110HanbHoM ceuenna 6billI1 npoueneasr pacsersr na 3BM c acnorrs
30BaHl1eM reoraerpo-orrra'recrcoro MeTO,1J,a nocrpoeana nytIeH CBeTa. KOHeH

HaH nens 3T11X paCtIeTOB COCTOHna B TOM, tIT06bI HaHTl1 l1CTI1HHOe norroxce
nae netrrpa Me300nTI1tIeCKorO I1306pIDKeHI1H npar-roro cnena tIaCTI1ll,bI 11 

paaxrepsr aroro 11306pà)KeHI1H B pa3nHtIHbIX ycnOBl1HX. 

3. PE3YJlbTAThI PACQETOB 

A. OTo6paJICawUj.ue ceoücrea Me300nrUllecrC020 septcana. Ecna no ica
sarena npenOMneHl1H cnoa anepaoü <}loT03Mynbcl1l1, OnTl1tIeCKOH nounoxc
Kl1 11 BHeLUHeH cpezrsr O~l1HaKOBbI, TO MO){(HO npl1MeHI1Tb Mo~enb, B KOTO

POH cnen tI ac1'11I.J;bI "BI1CMT" B aosnyxe. B 3TOM cnyxae ace a6eppaIJ.H.H 

CBH3aHbI c Me300nTl1tIeCKMM sepxanosr, xoropoe 3aXBaTbIBaeT yrrrst 

~l1~paKll,1111 annors ,1J,0 =:: 25 o. Peayrn.rarur paCtIeTOB nna 3T11X ycnoaaü 
('J 

npl1BeneHbI na p11C. 4. EbInM BbI6paHbI 25 pa3nUtIHbIX nOnO)KeHl1H npaxio

ro cnena tIaCTI1UbI, rcoropsie sanonaaior xsanpar pasr-repoxr 2 x 2 MM. 

06Be~êHHbIH nYHKTl1pHOH nanaeá ManbIH KBMpaT a bcd na pac.da HMeeT 

pasraepsr 0,4 x 0,4 MM H COOTBeTcTByeT "pa60tIeMY" norno 3peHHH. Ha
 

pac, 46 nOKa3aHbI nonosceaae nearpon cooTBeTcTBYIOI.I.J;l1X 25 Me3001ITl1


tIeCKl1X 11306pa)KeHl1H 11 ManbIH KBMpaT a" b ' c" d ". Ha p11C. 4a npnse


~eHO ceMeHcTBo 1130nl1Hl1H paBHOH LUl1pIDIbI, na KOTOpbIX urapaaa Me30

4 

PHC. 4. TpaHCq,OpMaIJ,HH 25 npasrsrx 
cnenoa qaCTHIJ, H3 npeAMeTHOrO npo a 
CTpaHCTBa (a) B npOCTpaHCTBO H306pa

)l(eHHH (6) AnH cnysaa n = 1. --º
40 

30 

orrranecrcoro 11306pa)KeHIDI l1MeeT lQ Xl 

pasxrepsr, yxaaanasre B6n11311 Ka)K 1Q 
~OH 1130nl1Hl111 B MI1KpoMeTpax. 1Q. 

TaK, aanpar-rep, IlIl1pIDIa Me300n 20 

Tl1tIeCKOrO H306pa)KeHI1H npnsroro 

cnezta tIaCTl1UbI B nOnO)KeHI1I1 N~19 
Zt 

c rcoopnaaaravra x t = +0,5 MM, 
6Z t = +0,5 MM, ~aIOI.I.J;erO Me30· 

OnTl1tIeCKOe 11306pa)KeHl1e B TOtIKe l<:c KOOp~l1HaTaMl1 xi= -0,371 MM, 

Z 1 = 0,773MM, paaaa 28 MKM. 

Pesynararr.r . npoaeneaasrx 
paCtIeTOB nosaonaror OTBeTI1Tb na 
aonpoc, KaK oT06pIDI<aIOTCH npa Xl 

Mble crrensr tIaCTI1U;, xoropsre B '
nnOCKOCTI1 pac. 4a JIe)KaT aa 
O~HOH npasroã, aarrpar-rep, cnensr 
1-7-13-19-25. BbInO YCTaHOBneHO, 

tITO na KpaHX õonsmoro rcaazt
para paaxrepovr 2 x 2 MM OTKno

nenae 01' npar-ioâ B npocrpaa-
CTBe 11306pa:JKeHl1H COCTaBnHeT 50 MKM, a aa KpaHX Manoro xaanpara 
abcd pasxrepovr 0,4 x 0,4 MM aenasaaa OTKnOHeHHH paana acero 2-3 MKM, 

r .e. MeHbIlle I11l1pI1HbI 11306pa:JKeHI1H COOTBeTCTBYlOI.I.J;I1X npar-rsrx cnenoa 
tIaCTl1U;. 

B. Cçiepuueciou: UMMepCU01Uw,R noànosaca. QT06bI YMeHbIllI1Tb 

aõeppanaa, oõycnoaneaasre rrpenor-rneaaewr nytIeH CBeTa npa asrxone 
113 cnoa H~epHOH epOT03MynbcHI1, BBO~HT .I1MMepCHOHHYIO CTeKnHHHyID 

nO~nO)KKY B aane crpepsr, uearp KOTOpOH coananaer c u;eHTpOM npen
MeTHoro npOCTpaHCTBa (pac.õ) . Pesynsrarsr paCtIeTOB, rcoropsre õsina 
asmorraeasr nna crpepsr panayca 
fs=1 5 MM C norcaaarenexr npenor-r

neaaa n = 1,515, npaaeneasr na 

pac.G, OHl1 aaanoraaasr pesyns-

PHC. 5. Cxesra KOHCTPYKIJ,HH cdiepa
qeCKOH HMMepcHoHHOH nOAnO)l(KH: 1 
crexrranaaa nonnoxcxa, 2 - cnoã anep
HOH q,oTo3MynbcHH, 3 - crpepaxecxaa 
HMMepCHOHHaR nonrroxcrca panHYCOM 

r s = 15 MM. 

5' 

3 
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I 

a 

,
 

-1 

Pac, 6. TpaHCepOpMliUHR 25 npaxn.rx 
CJIeAOB sacrau H3 npenraeraoro npo

CTpaHCTBa (a) B npocrpaacrao H306pa

>KeHHH (6) AnR cQ>epHqeCKOH HI\IIMepCH

OHHOH nOAJIO>KKH. 

n=1,515 

.!tfdIf' n=l,S15 

1,0 

0,5 

30 60 9'0 ,.' o 

40 ~o .60 .,;'0 ~ Rmm 
10- 20 30 4'0 41,305 "o 

.i. 

ff ff 
/f 

ff 

Pac. 7. Cxevra KOHCTPYKUHH nnocrcoã 
HMMepcHoHHOH nOAJIO>KKH: 1 - CTeKnHH

HaR no,nJIO>KKa, 2 - CJIOH anepaoã rporo

3MYJIbCHH, 3 . nnOCKaR HMMepCHOHHaR 

nOAnO>KKa TOJIIUHHOH 1,8 MM. 

3ynbTaTaM, npenCTaBneHHhlM Ha 
pHC.4, HO OTnHqaIOTCH MaClllTa60M 
npezrraeraoro npOCTpaHCTBa, KOTO
phIM H3MeHHIlcH B n pas. D03TOMY 
paccroanae OT nenrpa Me300nTHQe
CKoro H306pa*eHHH no TOQKH c 
rcoopnaaararaa x i = Z i = 0, a 
rarcace umpaaa aroro H306pa*e
HHfI aospocna B <::: 1,5 paaa, KaK H 
B cnysae A, MaKCI1MaJIbHhIM yron 
nmppaKUHH COCTaBmleT '" 25 o. 

B. nfLQCKUR UMMepCUOH.llaR 

-nOÓnOJICKu. Ilrrocxyro HMMepCHOH

HYlO nOnnO*KY (pI1c.7) npnsre
H~IIOT ztna Toro, QT06hl YCTpaHHTb 
3<p<peKTHepOBHOCTH HapY)l(HOM no
BepXHOCTH crroa HnepHOM <pOTO
3MynbCHH. OnHaKO ripa 3TOM B03
HHKaIOT He*enaTenbHble 3<p<peKThI. 
Ilon neHCTBHeM npenowrneaaa CBe
Ta na HapY:>KHOM nnOCKOCTH HM
MepCHOHHOM nO,Il,nOJKKI{ HHTeHCHB

HOCTb CBeTa E cnanaer K rreparpe
pHH Me300nTH1IecKoro aepxana 
(pac.B) : 

PHC. 8. XOA nyqeH CBeTa B nJIOCKOH HM

MepcHoHHOH nOAJIO>KKe (a) H pacnpene
JIeHHe IniTeHCHBHOCTH CBeTa no yr
ny cP (6). 

~--

dE )1 =.- n2si;2~ coa cP' 
const-----.----- = const --- (2)

dcP coscP Jl-sin2cP'/n2 

rne cP - yrorr nH<ppaKUHH, a cP' - yrort asrxorra rryua CBeTa H3 nnocxoã non
nO*KH, paansrã cP' = are sín (n sin cP ). . Ecnn BBeCTH paccroaaae x OT 

I OnTHQeCKOH OCH no paccxrarpaaaesioã TOtIKH aa Me300nTHQeCKOM sep

xane TaK, tITO x = btg cP' , TOli! 

J; dE const(1 + x 2/b2r 1 [1 +(1- 1/n 2) x 2/b 2 ] - 1I2 . (3) 
dx 

KpHBaH, onHCbIBaIOmaH COOTHorneHHe ( 3), npaseneaa na pHC.86. COOT
aercrayrounrã yrorr ,lJ;H<ppaKUHH, aaxaaruraaer-n.râ Me300nTHtIeCKHM sep

KanOM, COCTaBnHeT acero "" 15° . 
Ecna ztna crpepasecrcoã HMMepcHoHHOM nO,lJ;nmKKH nH<pparHpOBaH

nsre nYtIH CBeTa OCTaIOTCH rOMOueHTpHtleCKHMH, TO nJIH nnOCKOH HMMep- . 
CHOHHOH nOnnOJKKH rossonearpav

1


HOCTb TepHeTCH nrm rnoõoã TOtIKH
 

npenxreraoro npOCTpaHCTBa. DpH a
 
3TOM MHHMoe H306p~eHHe nepe

CTaeT 6hITb TOtIetIHblM H CMellJ.aeT

CH OTHOCHTenbHO HCTHHHoro non~
 

*eHHH npenr-rera. Peaynsrarsr pacve

TOB, asmortaemnse nnH nnOCKOH
 
HMMepCHOHHOH nOnnmKKI1 TOnI.UH

HOH 1.8 MM, noxasansr na pHC. 9.
 
BM,D,HO, tITO oT06paJKeHHe conpo

BO)K,lJ.aeTCH MHHHManbHblMH HCKa

JKeHHHMH zina raxoro nOnOJKeHHH
 
npem-rera, rcorna MHHMOe H306pa

:>KeHHe npenr-rera HaxO,Il,KfCH B6nH3H
 
<poKyca 3JI.1IHnCa, a H3QnHHHH pa.BHOH
 
urapansr Me300nTH1leCKOrO H306pa


JKeHIDI cnBHHYThI OTHOCHTenbHO no

nOJKeHHH Mil cnysaa n =1 (pHC.4).
 
3TO CBOHCTBO, xoropoe Bb13BaHO
 
npoTHBOnOnOJKHblMH no 3HaKY aõep

PauHIIMH OITrH1lecKOH nOMoiKKH
 

Xt 

-1 

• 
PHC. 9. Tpaacrpopssanaa 25 npRMbIX
 

CJIeAOB ~aCTHU H~ npenxreraoro npocr

paHCTBa (a) B npocrpaacrao H306pa


>KeHHH (6) AnR nnocxoã HMMepcifoHHoH
 

nOAnO>KKH.
 

•• 

'. 

• 

• 

~6 

.. 
.. 

.'~~/
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H Me300llTHqeCKorO 3epK8JIa, Heo6xo,lJ;HMO yqlIThIBaTh npa BhI60pe OnTH

MaJIbHOrO nOJIO)KeHHH paôosero yuacrrca, OrpaHHqeHHOrO MaJIhIM xaanpa
TOM abcd , 

r .lfMMefcuOHHbZÜ 7<oHàeHCOp e euõe cçfJepbz c euuecenscus« q,eHTpOM 
1 2 cçfJepbZ. B/ 6hIJIO nOKa3aHO, qTO eCJIH HapY)KHaH nOBepXHOCTb HMMep

CHOHHoro KOH,lJ;eHCopa HMeeT BH,lJ; crpepsr panayca R, IJ;eHTp KOTOpOH 

pacnOJIO)KeH na OllTHqeCKOH OCH M<I>M na paC~TOHHHH OT TOqKH c KOOp

,lJ;HHaTaMH x t = Z t = O, paBHOM R/n, TO B lllHpOKOM zraanaaone yrJIOB 

,lJ;H<pparHpOBaHHhIe JIyqH CBeTa na BhIXO,lJ;e H3 HMMepCHOHHoro KOH,lJ;eH

copa OCTalOTCH npaKT~eCKH rOMOIJ;eHTp~eCKHMH,a 3<p<peKT.H;BHa.H qHCJIO

BaR arreprypa M<I>M YBeJIHqHBaeTCH. BR,lJ; HMMepCHOHHoro KOH,lJ;eHCopa 

YKa3aHHOH KOHCTPYKUHH H XO.n; JIyqeH B HeM nOKa3aHhI na pHC. 10. YroJI 

,lJ;H<ppaKIJ;HH, 3<p<peKTHBHO 3axBaThIBaeMhIH Me300nTHqecKHM 3epKaJIOM, 

paaen 40°. Pe3YJIhTaThI pacseroa, BbInOJIHeHHhIX ,lJ;JIH rc = 15 MM, de = 

= 10 MM, n = 1,515, npaseneasr na pHC. 11. Ha pHC. lIa nOKa3aHhI rrpen

Memoe npOCTpaHCTBO H H30JIHHHH paBHOH urapansr ,lJ;JIH nOJIHOrO Me300n

THqeCKOrO 3epK8JIa c r O = 10 MM H R 0= 80 MM, a na pHC. 116 - ,lJ;JIH 

Me300nTHqeCKOrO sepxana c YMeHbllleHHoH aneprypoü c r O = 10 MM 

H R '0= 55 MM, xorna yrOJI ,lJ;H<ppaKIJ;HH coananaer c yrJIOM ,lJ;H<ppaKIJ;HH 
0

,lJ;JIH cdiepasecrcoâ HMMe:.PCHOHHOH nO,lJ;JIO)KKH (Ql 25 ) . 

KaK H CJIe,lJ;OBaJIO O)KH,lJ;aTb, 06JIaCTb OJITHMaJIbHOrO oT06p3)KeHHH 

CHJIbHO csrenreaa (Z t = 13,4 MM), H O,lJ;HOBpeMeHHO B03pOCJIH a6eppa

IJ;HH. B 3alllTpHXOBaHHOH 06JIaCTH na pHC. lIa H 6 OHH HMelOT aenorrycra

MO 60JIblllYlO BeJIHqHHY. TaK )Ke, KaK H B cnysae nJIOCKOH OllTHqeCKOH 

nO,lJ;JIO)KKH, .MaCIIITa6 B,lJ;OJIb OCH Z t YMeHblllHJICH, H nonoõrto cnyuaro 

crpepauecscoã HMMepCHOHHOH nO,lJ;JIO)KKH YMeHhlllHJIHCb MaCIIITa6hI B,lJ;OJIh 

oceã x t H Z t. 

,n: Pacnpeôeneuue UHTeHcU6HOCTU ceera e npeõenax 7<aYCTU7<U usoõpa

:m;eHUR npRMD20 cneõa uacruum. TaK KaK Me300nTHqeCKOe H306pa)KeHHe 

nparaoro CJIe,lJ;a qaCTHIJ;hI pacnOJIO)KeHO B 06JIaCTH KaYCTHKH, TO pacnpe

,lJ;eJIeHHe HHTeHCHBHOCTH B HeM ne HBJIHeTCH HH paBHOMepHhIM, HH nnas

HhIM, a CO,lJ;ep)KHT Y3KHe nHKH H crransr. Ha pHC. 12,13 npasenensr pacnpe

,lJ;eJIeHHH HHTeHCHBHOCTH CBeTa BHYTPH Me300llTHqecKHX H306p3)KeHHH B 

MepH,lJ;HOH8JIbHOM CeqeHHH ,lJ;JIH llHTH nOJIO)KeHHH npaxroro CJIe,lJ;a qaCTH

UhI B npenenax paõosero yxacrxa ,lJ;JIH CJIyqa.H n = 1 (pHC. 12) H ,lJ;JIH 

nJIOCKOH HMMepCHOHHOH nO,lJ;JIO)KKH (pHc.13). llYHKTHPOM na pHC. 12 

nOKa3aHO ,lJ;H<ppaKIJ;HOHHOe pa3MhITHe Me300nTHtleCKOrO H306p3)KeHHH 

,lJ;JIH TOqKH c X t = Z t = O. BH,lJ;H01 qTO BHYTPH 06JIaCTH KaYCTHKH na

6JIlO,lJ;alOTCH KaK O,lJ;HHOqHhIe, TaK H C,lJ;BOeHHhIe nHKH na <pOHe nnasnoro 
pacnpenerreaaa HHTeHCHBHOCTH CBeTa, npa 3TOM ,lJ;JIH paõoxero yuacrxa 
B BH,lJ;e xsanpara paasrepoxr 0,4 x 0,4 MM umpana llHKOB Kayc1'H;KH co

H3MepHMa c lllHpHHOH ,lJ;H<ppaK~oHHoro pa3MhITHH. Ilocne ,lJ;HCKpHMHHa

UHH <poT03JIeKTpHqeCKHX CHrH8JIOB na BhIXO,lJ;e M<I>M no aMllJIHTY,lJ;e YKa

3aHHhIe CHrHaJIhI 6Y,lJ;YT -conepxcars O,lJ;HHOqHhIe nHKH mapaaoã OKOJIO 

..
;j 

\i
 

PI1C. 10. Cxer-ra KOHcTpYI<nI1H HMMep
CHOHHoro xouneucopa B nane ccPepbI 
c BbIHeceHHbIM uerrrpowr crpepsr 11 

XO}J, nyqeH CBeTa B HeM: 1 - CTeI<JIflHHafl 
nOAJlOiKKa, 2 - crroã flAepnoa rporo
3MYJ1bCHH, 3 HMMepcHoHHbla KOH

nencop. 

. ~ PHC. 11. Hnrnocrpanaa rrpotrecca TpaHC
<popMaUllll 25 npawrsrx cnenoa tia

I 

Ii 
11 

CTHU H3 npenr-reraoro npOCTpaHCTBa 

B npOCTpaHCTBO 1I306pa*eHHa }J,JIfl HM
MepclIoHHoro KOHAeHcopa. OOKa3aflO 
npenraeraoe npOCTpaHCTBO AJIfl nori 
aoro Me300nTWleCKoro sepxana c 
R 0= 80 MM (a) H Anfl Me300lITWle

~ I
. I cxoro sepxana c YMenbllleHHOH anep

TYPOH c R ~= 55 MM (6). OpOCTpaH
CTBO H306paJKeHHH nano na pHC. l;l.B 

B YKa3aHHOM MaclllTa6e. 

B 
Zi. 

• 
2l • 

• b • 
-2 I • 2 /-xl 

•-2 
• 

-4 
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~ 

Xf-O,2 ~=.O,2 
2t=- O,2 . 21;=-0,2· 

'i xt=O 

:1'I Zt=O 
I 

IIt,:I~
~ L....;----- . 

X =+O,2 Xt=-O,2 t 

2t=+O,2 Zt=+O,2 

PHC. 12. Pacrrpeneneaxe HHTeHCHB

HOCTH CBeTa BHYTPH 06JIaCTH KaYCTH

KH Me300nTHlIeCKOro H306pIDKeHHH 

B MepH,lJ;HOHaJIbHOM celleHHH nJIH na

TH nOJIO)KeHHH npasrsrx CJIenOB lIa

CT~ na KpaRX pa60lleH 06nacTH B BH

ne KB8,[\paTa paasrepora 0,4 x 0,4 MM 

nJIII CJIYlI:m n = 1. 

7 

I 10MKM , 

X=-O,2 X=+O,2 
2=-0,5 2=-0,5 

X=O 
2=-0,3 

~ 
X=-O,2 x=+O,2 
Z =-0,1 2 :--0,1 

PHC. 13. To )Ke, (ITO H na pHC. 12, HO nJIII 

nJIOCKOH HMMepcHoHHOH nOnJIO)KKH. 

1 MKM. Ha pHC. 14 H 15 noxaaaasr 
pacnpeneneaaa HHTeHCHBHOCTH CBe

Ta B6nH3H Me300nTHqecKoro H30

6pIDKeHIDI npasroro cnena qaCTHUbI 

B H,n;epHOH <POT03MYnbCHH, pacno
nO)KeHHOrO B UeHTpanbHOH TOqKe 

c xoopaaaarasra x t = Z t = O, MH 

nnOCKOH HMMepCHOHHOH. nOMO)K1ai 

H MH rrornroro Me300llTHqeCKOrO 

aepxana. rny6HHa pe3KOCTH B 

3THX ycnoaaax COCTaBnHeT OKO-' 

no 30 MKM. 

PHC. 14. PacnpeneJIeHHe HHTeHCHBHOCTH 

CBeTa B 06JIaCTH KaycTHKH' Me30onTH

lIeCKHX H306pa>KeHHH npasroro cnena lIa

CTHUbI B 'roxrce %t = Zt= O npa P83

JIHlIHbIX paCCTOIIHHIIX OT nepeTII)KKH xa

YCTHKH nJIH nJIOCKOH HMMepcHoHHoH non

JIO)KKH. fInOCKOCTH 1 + 7 nepecexaior OCb 

zi B 'rosrcax: 1- zi+60 MKM, 2- zi+30 MKM, 

3- zi+15 MKM, 4- zi, 5- zi-15 MKM, 6-zi
30 MKM, 7- zi-60 MKM. 

PHC. 15. Xon JIyqeH CBeTa B oôrracra rcay a 

, .. 

25MKM 
t.=::--l 

..»

1125M~MCTHKH AJIII Tpex MaCllITa60B Me30onTHlIe

CKHX H306pa>KeHHH npasroro cnena lIaCTH

UbI B TOllKe x t = Z t = O nJIH nJIOCKOH 

HMMepcHoHHOH nOnJIO)l(KH. , 
~ . 

B03HHKaeT eCTecTBeHHblH BOII 
\ -rnpoc, MO:>KHO rra YMeHbIllHTb pas

Mepbl Me300nTlfqeCKOM CHCTeMblI: 
I~ M<I>M. Ilpoaenemrsre B ,n;aHHOM pa 6 

60Te pacxersr n03BonHIOT cnerrars
-I 

BbIBO,n; o TOM, qTO npn reosrerpa

qeCKH no,n;06HOM ysreasmeaaa pas

MepOB Me300nTHqeCKOH CHCTeMbl
 

pasxrep paõoseã 06naCTH COOTBeT


CTBeHHO YBenHqHTCH. 3TO npaae

ner K B03paCTaHHIO aõeppanaa nsr

me nonycrawroro ypOBHH H K YMeHb


IIleHHIO pazrayca <pOKanbHoro xorrs B
 
SMK/'1

L.-JIJa. Ilocnezmee npaaener K yxy,n;


llIeHHIO yrnoaoro paspemeaaa
:! M<I>M/ 4 / . 

__ /Xi.Zir4. BbIBO,[(bl 

Ilpaaeneansre asnne pesynsrarsr pacseroa reoMeTpO-OIITHqecKHx 

aõeppanaã B MepH,n;HanhHOM CeqeHHH M<I>M n03BonHIOT cnenars cnenyro
rnae asmonsr: 

1) M<I>M c Me300nTHqecKHM aepxanovr .n;HaMeTpOM 160 MM <POPMH

pyeT Me300nTHqeCKHe H306pIDKeHHH npasrsrx cnenos qaCTHU B anepaoã 
<poT03MynncHH, pacnorroaceaasrx BHYTPH paõosero ysacrrca B MepH,D;Ho

HanbHOM CeqeHHH B nane xnanpara paasrepora 0,4 x 0,4 MM, C KaYCTH

qecKHM pa3MbITHeM ne õonee 1 MKM. 

2) Hanasae reOMeTpHqeCKHX aõeppattaã B MepH,n;HOHanbHoM ce

qeHHH M<I>M ne n03BonHeT YMeHblllHTb naaxrerp Me300nTHqeCKoro sep

xana, nanpasrep, annoe npa HeH3MeHHoH arreprype H .n;aHHOH OlITlfqeCKO,H 

KOHCTPYKUHH, TaK KaK 3TO npnaener ·K yaemoreamo YKa3aHHbIX aõeppa

'I
UHM B paõosess ysacrrce anepaoâ <pOT03MynncHH nsnne .n;0WCTHMoro 

3HatleHIDI B 2-3 MKM. 

: I 3) Ilpa HHTepnpeTaUHH H 06pa60TKe Me300nTHqeCKHX CHrHaJIOB 
\ 'I 

OT npHMbIX cnenon qaCTHU B anepaoã <pOT03MynbcHH na asrxone M<I>M
11 

He06xo.n;HMO yqHTbIBaTb 3<p<peKTbl, xoropsre CBH3.aHbl c reoxrerpo-orrra
qeCKHMH aõeppanam-ra B M<I>M H xoropsre cymecraenao 3aBHCHT OT 

KOHCTPYKUHH OnTHqeCKHX nonnoacex H HMMepCHOHHoro -rcoaneacopa, 
pacrrorroxceaasrx B6nH3H crroa anepaoá <poT03 MynbcHH. 11 10 
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reoMeTpo-oflTH1lecK~e llapaKTepHCTHKH Me300flTH1lecl'Coro ¢\ypl.S-MHJCpOCKOIm 
8 MepHJJ.HOHMLIIOM Ce<reHIUi: 

P13-86-659 

• 'Jlan SHanH3 reoMeTpo-OflTH1lecKHlt xapaKTepHC11IK Me300flTH1lecKOro ¢\ypf>e-MHKPO-
CICODa (MIltM) WUI lI,I{epHoii ¢\OT03MYJ1hCHH. AHa.nH3 npoBlIUI,eH B MepH.llHOHam.HO~ ce'leHHR 
MIltM 6e3 omH'lecKoi nOJl,JlOlllCKH, co C¢\epHqecKOH HMMepcHOHHoi nOAllolKlCoA, c lDIocICoi 
HMMepcHOHHOi nONlo'lKKoii,' a TIlJOlCe c HMMepcHOHHhlMICOH,D,eHCOPOM. Hlli\lteHo pacupe
AeneHHe I!HI;'eHCHBHOC11I cBe:ra B 06naC11l MesoomnqecKHx H306palKeHHA npRMWlt CJle40H 
qaCTHU B a:n,epHOH ¢\OT03,..y1lbCHH. nOKa3llHO, 'ITO Ha1lH'lHe reoMeTpH'lec~ af,ieppllllHA B 
MepH,D,Hollam.HOM CeqeHHH He n03BOJUIeT yMeHJ>illlfTl> JUfaJlll.eTp Me300flTH1lecKOrO 3epK8JJll 
MIltM npH MHHoA ero onTH'lecKoii KOHCTJ)YK~H HmKe ISo-200 MM H 'ITO IlpH 06pa60TJ<e 
Me300IlTlJ'lecKHX CHrHa1lolil. nonyqaeMWx Ha B~o.ne M~M, /ie06XOAHMO yqHTbIBIln.lMj;l¢IeK· 
n.1, cBfl38HHlIle C reOMeTpo-onTHqecKHMH ltlqlaJCTepHCTHKaMH Mq>M. 

Pa60Ta IIblnOIlHeHa B 1Ia60paropHH HAeP~ npo6neM OHfJH. 

Coo611leHHe OtheJUlllelUlcro IIHClJI'U'Ta lI,llllpHWX HCClle.no~J(Ii•.IlyfiRa 1986 

nepeaoAO.C.BHHorp8Jl.OBoii 

Bencze Gy.L., Soroko L. M. PI3-86-659 
Geometro-Optical Performances of the Mesooptical Fourier-Transform 
Microscope in the Meridional cross, Section 

An analysis of the geometro-optical performances of the Mesooptical Fourier-Transform 
Microscope (MFTM) for nuclear emulsion is given. The analysis of the meridional cross sec
tion of MFTM in the cases of no optical backing, spherical immersion backing, plane immer
sion backing and immersion condensor is carried out. The light intensity distribution in the 
region of the mesooptical images of a straight line particle track in nuclear emulsion Is found. 
It has been shown that the geometrical aberrations in the meridional cross section of the 
MFTM, does not permit to reduce the diameter of the mesooptical mirror below 150-200 mm 
in the case of the given optical construction, and that the effects induced by geometr~-optical 
aberrations in the MFTM must be taken into consideration in processing of mesooptical 
signals formed at the output of the MFTM. 

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