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1 o BBEAEH~E 

CxeMa MeaoonT~4eCKoro $YPbe-M~KpocKona /M~M/, npeAHaaHa4eH
Horo AnR 6~cTporo nO~CKa cneAoB 3apH~eHH~x 4acT~4 3aAaHHo~ 

op~eHTa4~~ ~ AnR ~3MepeH~H KooPA~HaT T04K~ ~x OCTaHOBK~ BHYTP~ 

cnOB HAepHo~ $oT03Mynbc~~, np~BeAeHa B 11/. B 121 paCCMOTpeH~ 
C~CTeMa KOOPAHHaT, np~HATaH B M~M, a B 191 nOKa3aH~ MeaoonT~
4eCK~e H306pa~eH~H npAM~x cneAoB 4acT~4 Ha ~~xoAe M~M. B 3KC
nep~MeHTax/4.51 no nonyaBToMaT~4ecKo~ per~cTpa4~~ cneAoB penH
T~B~CTCK~X AAep HeOHa ~cnonb30BanOCb Me300nT~4eCKoe 3epKano He
B~COKoro Ka4ecTBa o 6~no nOKa3aHo,' 4TO AnH Ha6n~AeH~R cneAoB pe
nHT~B~CTCK~X RAep HeOHa AOCTaT04Ho ~MeTb pa3peweH~e BAonb pa
A~anbHo~ KOOPA~HaT~ -60 MKM. n03AHee Ka4eCTBO Me300nT~4eCKoro 
aepKana M~M 6~no ynY4weHO ~ p~3peweH~e no paA~anbHo~ KOOPA~Ha

Te AOCT~rno 3Ha4eH~R 1,5 MKM 18/. 

Pe3ynbTaTbl / 41 03Ha4a~T, 4TO AnR Ha6n~AeH~R cneAOB penRT~
BHCTCK~X AAep HeOHa AOCTaT04HO ~cnonb30BaTb Me300nT~4eCK~~ 3ne
MeHT c anepTYPO~ - 1/100 paA. 3TO 06cToRTenbcTBo nocny~~no oc
HOBO~ A~A npoBeAeH~R 3Kcnep~MeHToB, KOTop~e on~caH~ B AaHHo~ 

pa60Te. Ba~H~M $aKTopoM 6~no TaK~e TO, 4TO paa6poc no yrny 
op~eHTa4~H nepB~4H~X penAT~B~CTCK~X RA~P HeOHa ~ yron ~X MHoro
KpaTHoro pacceAH~R Ha An~He RAepHoro B3a~MOAe~CTBHR 6~fiH Man~ 

~ cOCTaBnHnH He 60nee OAHoro yrnoBoro rpaAyca. n03TOMY penR
T~BHCTCK~e RApa HeOHa 06pa3Y~T B RAepHO~ $OT03Mynbc~~ n04T~ 

napannenbH~e npAM~e cneA~. 3TO 3Ha4~T, 4TO AnR ~X Ha6n~AeH~R 

B M$M Tpe6yeTcA 04eHb Man~~ Y4aCTOK $OKanbHO~ OKPY~HOCT~, B6n~

3H KOTOPO~ $OpM~PY~TCA Me300nT~4eCKHe ~306pa~eH~R cneAoB 4a
CTH4. OCTanbHaR ~aCTb $OKanbHO~ OKPY~HOCTH He Hcnonb3yeTcR coa
ceM. RCHO, 4TO B 3T~X ycnoB~RX Ayry $OKanbHO~ OKPY~HOC"~ MO~

HO aaMeH~Tb Ha KacaTenbHY~ ~ BMeCTO Me300nT~4eCKoro 3epKana 
M~M c TopO~AanbHO~ nOBepXHOCTb~ ~cnonb30BaTb 60nee npOCTY~ 4~

n~HAPH4eCKY~ onT~KY. 

B AaHHO~ pa60Te onHcaH~ 3KcnepHMeHT~ no Ha6n~AeH~~ cneAOB 
penRTHB~CTCK~X RAep HeOHa B AAepHO~ $OT03Mynbc~~ np~ nOMO~H 

M$M, B KOTOpOM $YHK4~~ Me300nT~4eCKoro 3neMeHTa B~nonHReT 4~

n~HAP~4eCKaA nHH3a. B nepBOH cep~~ 3Kcnep~MeHTOB Hcnonb30Ba
naCb TP9A~4~OHHaR cxeMa M~M, KorAa Me300nT~4eCK~~ 3neMeHT pac
nonaranCA B 06naCTH KpOCCOBepa CXOAR~erOCR nY4Ka CBeTa, a AnH
Ha Me300nT~4eCKoro H306pa~eH~A onpeAenRnaCb A~aMeTpOM nonR ape
H~A M$M. Bo BTOpO~ cepHH 3Kcnep~MeHTOB AnR $OKYC~POBK~ Me300n
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T~4eCKoro ~306pameH~R npRMoro cneAB 40CT~4~ DAonb yrnoBo~ KOOP
A~HaTbl ~cnonb30BanaCb n~H3a npeo6paSODOH~R ~YPbOt ~opM~Py~~aR 

CXOAR~~~CR nY40K CBeTa c ~OKYCHWM paCCTORH~eM. KOTopoe 6~no 

6onbwe, 4eM B nepBO~ cep~~. U~n~HAP~4eCKaR n~H3a C03ABaana $0
KYC~P08KY Me300nT~4eCKoro ~s06pameH~R npRMoro cneAB 4aCT~~bl 

BAonb paA~anbHO~ KooPA~HaTbl. B ManOM ~HTep8ane yrnoB op~eHTa
4~~ cneAoB penRT~B~CTCK~X RAep HeOHa ~X MesoonT~4ecK~e ~306pa

meH~R COCTORT ~3 pa3M~T~X T04eK. PasM~T~e BAonb yrnoBo~ KOOP
A~HaT~	 nonepe4H~MonpeAenReTCR paSMepOM KpOCCOBepa nY4Ka CBe
Ta B MeCTe $OpM~pOBaH~R MesoonT~4eCKoro ~s06pa~eH~R, a He A~a
MeTpOM nonR speH~R, KaK B nepBO~ cep~~ 3Kcnep~MeHTOB. PaSM~T~e 

BAonb paA~anbHO~ KOOPA~HaTbl onpeAenReTCR anepTYPO~ 4~n~HAP~

4eCK0~ n~Hs~ ~ K03$$~4~eHTOM ee n~He~Horo YB~n~4eH~R. 5~na no
nY4eHa cep~R Mes06nT~4e~K~X ~s06pa~eH~~ cneAOB penRT~B~CTCK~X 

RAep HeOHa, KOTopaR AeMOHcTp~pyeT MOHoKynRpH~~ cTepe03$$eKT 
/3$$eKT ornRAbIBaH~R/o np06neMa paspewa~~e~ cnoc06HOCT~ ~ onT~
ManbH~e ycnoB~R Ha6n~AeH~R paCCMOTpeH~ B TepM~Hax ~H$opMa4~OH

H~X CTeneHe~ CB060A~ M$M. OTMe4eHO, 4TO TaK~~ ~e ycnoB~R 3Kcne
p~MeHTOB MorYT 6~Tb ~cnonbSOBaH~ AnR Ha6n~AeH~R cneAOB 60nee 
TR*en~x penRT~B~CTCK~X RAep. 

2.	 ME300nT~4ECK~~ $YPbE-M~KPOCKOn /M$M/
 
AnR CnEAOB PEnRT~B~CTCK~X RAEP HEOHA
 

Ha p~c.l AaHa np~H4~n~anbHaR cxeMa M$M. CXOAR~~~CR nY40K 
cBeTa, $opM~pyeM~~ n~Hso~ npe06pasoBaH~R $YPbe, npOCBe4~BaeT 

cno~~RAepHo~ $oT03Mynbc~~. Ka~A~~ npRMo~ cneA 4aCT~4~ B~S~BaeT 

A~$paK~~~ CBeTa ~ 06pasyeT YSKY~ nonOCKY CBeTq B 06nacT~ pac
nono*eH~R MeSOOnT~4eCKoro sepKana. MesoonT~4ecK~e ~s06pa*eH~R 

npRMblX cnenos 4acT~4, KaK noxaaauo Ha puc o1, $OpM~PY~T'CR 

B nnOCKOCT~ RAepHo~ $oT03Mynbc~~ c ABYX npOT~BononO~H~X CTOPOH 
OT onT~4ecKo~ oc~ ~$M. B peanbHo~ KOHCTPYK4~~ M$M ~cnonbsy~t 

nnOCK~e sepKana, KOTop~e nepeHOCRT Me300nT~4eCK~e ~s06pa~eH~R 

npRM~X cneAOB 4aCT~4 Ha $oTonp~eMH~K. M$M nOSBonReT oAHoBpe
MeHHO $~Kc~poBaTb Tp~ Ben~4~Hbl: yron op~eHTa4~~ npRMoro cneAa 
4acT~4~, paCCTORH~e npRMoro cneAa 4aCT~4~ OT onT~4ecKo~ oc~ 

M$M, a TaK~e z-KooPA~HaTY npRMoro cneAa 4acT~4~ B npeAenax 
nonR speH~R M$M 12/. MesoonT~4eCKoe sepKano M$M, KOTopoe ~MeeT 
TopO~AanbHY~ nOBepXHOCTb c 06pasy~~e~ B B~Ae Ayr~ 3nn~nca, ~s

~srOTOBneHo MeTanna MeTOAOM npe4~s~OHHoro anMasHoro T04e
H~R 17/. 

~YHK4~~ MesoonT~4eçKoro 3ne~eHTa M$M c Konb4eBblM OTKn~KOM 

Mo~eT B~nonHRTb c~CTeMa ~s Tpex aKC~KOHH~X n~Hs/81 /p~cc2/. 
nOBepxHocTb Ka~Ao~ aKc~KoHHO~ n~Hsbl, 06pa~eHHaR K RAepHo~ $0

2 

PHe. 1. Cxesia "Tpa,r:r,HIJ,HOHHOro" 

Me300nTl1QeCKOrO ~YPbe-MHKpO

cxorra c TopoHAanbHhIM 3epKaJIOM. 

PHc.2. Me300TITHQeCKHH ~YPbe

MI1KpOCKOn c TpeMH: aKCHI<OHHbIMH ~ 
nHH3aMH. 

T03MynDc~~, ~MeeT B~A KOHyca, a BTopaR nOBepxHocTb aKc~KoHHO~ 

n~HS~ B~nonHeHa c$ep~4eCKo~o 06pajy~~aR Ka~Aoro KOHyca nepneH
A~KynRpHa 6~cceKTp~ce yrna saXBaTa AVI$par~pOBaHH~x nY4e~ no 
06e CTOpOH~ OT onT~4ecKo~ oc~ M~M, a 4eHTp Kp~B~SH~ Ka~Ao~ 

c~ep~4ecKo~ nOBepxHocT~ HaxoA~TcR B 06~e~ T04Ke, rAe onT~4ec
~R OCb M$M nepecel<aeT MeA~aHHY~ nnOCKOCTb RAepHo~ $oT03Mynb
C~~O CXOAR~~~CR nY40K CBeTa npoxoA~T 4epes oTBepcT~R B aKC~KOH
H~X n~Hsax Ha onT~4ecKo~ oc~ M$M. 4~cno aKC~KOHH~X n~HS B M$M, 
KOTOP~~ nOKasaH Ha p~co2, paBHo ~n~ 60nbwe Tpex. 3TO n03BonReT 
YMeHbw~Tb He MeHee 4eM B 10 pas c$ep~4ecK~e a6eppa4~~ np~ sa
AaHHOM $OKYCHOM paCCTORHVI~o C~cTeMa VIS HeCKonbKVlX aKCVlKOHH~X 

nVlHs / 81 RBnReTCH M~soonT~4ecKo~, TaK KaK OHa npe06pasyeT T04
KY B OKPY~HOCTbQ np~ 3TOM SAeCb HeT He06xoAVlMOCTVI VlcnonbsosaTb 
nnOCK~e sepKana AnR nepeHoca MesoonT~4eCKVlX Vlso6pa~eH~~ Ha $0
Tonp~eMH~K. 

~l 
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8 / 41 6bJnO noxaae«o , 4TO A11R Ha6nlOAeHHfI cncaon penflT~BVlcTC
KVlX ~Aep HeOHa ,qocTaT04Ho VlMeTb paapeweHHe BAO~b pa,qVlanbHo~ 

KooPAVlHaTbl - 60 MKM, xoropoe cooreer c'tayer aneprype a ... 10-2 

A11R A11VlHW B011HW CBeTa À = 0,6 MKM. 
Cy~ecTBeHHo~ 'oc06eHHOCTb~ KaK aepKa11bHoro, Tal< VI nVlH30Boro 

Bap~aHTOB Mcl>M, onVlcaHHblX ssuue , RB11,ReTCR TO, 4TO ~eHTpa11bHble 

11Y4V1 AVlcl>parVlpoBaHHoro CBeTa, 3aXBaTblBa~Moro Me300nTVl4eCKVlM 
311eMeHTOM no OAHY CTOPOHY OT onTVl4eCKO~ OC~ Mcl>M, 05pa3Y~T c on
T~4eCKO~ OCb~ M$M AOCTaT04HO 6011bWO~ yro11, KOTOPbl~ onpeAe11ReT
CR nOIlHO~ anepr ypoã Me300nTVl4eCKoro 311eMeHTa 2a 1/2. npVl 3TOM 
nor peun-oc r s Vl3MepeHVlR Z-xoopnauaru npa-or-o cnena 4aCTI-11..tbl /2/: 

P1. + P 2 z = /1/ 
2 sina 112 

rAe Pl ~ P2 - BVlAVlMwe paCCTORHVlR OT ~eHTpa n011R 3peH~R AO 11e
Boro VI, cooTBeTcTBeHHo, AO npaBoro Me300nTVl4eCK~X Vl306pa~eHVI~ 

npRMoro cnena 4aCTI-1~bl, onpenenaer cn yrnoa a 3TOT oaxrop He
1lir 

06xOAVlMO Y41-1TwBaTb B np04ecce YMeHbweHVlR anepTYPw Me300nTVl4ec
Koro 311eMeHTa npVl ~a611~AeHVIVI 

cIleAoB pe11RTVlB~CTCKVlX RAep He
OHa. 4T06~ COXpaHI-1Tb B03MO~

HOCTb Vl3MepeHVlR z-KooPAVlHaT~ 

6e3 onepa~VIVI nepecl>oKycVlPOBKVI 
no rIly6V1He, yroIl Me~AY ~eHT

paIlbHWM IlY40M AI-1cl>parVlpoBaHHoro 
a CBeTa VI onTVl4ecKo~ OCb~ M~M 

Heo6xoAVlMO OCTaBVlTb 6e3 Vl3Me
HeHVlR. TorAa Bo3HVlKaeT KOHCT
PYK4V1R aKCVlKOHHWX IlVlH3, ~ano
MVlHa~~aR B€IlOCVlneAH~~ TpeK 
/pVlco36/ c Y3KO~ AOPO~KO~, 

KpOMe Toro, npu anep r ype a :", 
~ 10-2 oTnaAaeT Heo6xoAVlMOCTb 

6 

I PJ.1c.3. CXeMbI Me300nTli'·leCKHX 

~YPbe-MHKpocKonoB, OTJIH~aID~HXI 
CH KOHCTPYKUHeA Me300nTH~eCKO

ro 3JIeMeHTa: 3 - TpH KOJIbueBWe 

3KCHKOHIlble JlHH3bl; 6 - OAHa Y3ff~5~ B K3R KOJI~ueBaH aKCHKoHH3H JIHH

33; D - ABe UHJIHHAPHqeCKHe 

IlHH')bl. 

4 

B Vlcn011b30BaHVIVI Tpex aKCVlKOHHblX 11VlH3, TaK KaK B 3TVlX YC110BVlRX 
ccl>epl-14eCKVle a6eppa4V11-1 npeHe6pe~VlMO Ma11bl. nO~Y4aeTCR CI-1CTeMa, 
nOKa3aHHaR Ha pVlc.36. Tenepb He06xoAVlMO np~HRTb BO BHVlMaHVle 
TO, 4TO nepBVl4Hwe C11eAW pe11RTVI~~CTCKVlX RAep HeOHa npaKT~4eCKVI 

napa11IleIlbHW APyr APyry VI A11R VlX Ha611~AeHI-1R Tpe6yeTcR 04eHb Ma
IlW~ Y4aCTOK cl>oKa11bHO~ OKPY~HOCT~, _1°, a OCTa11bHaR ee 4aCTb 
He Vlcno11b3yeTcR o TaK KaK Ma11Y~ 4aCTb cl>oKa11bHo~ OKPY~HOCT~ MO~

HO 3aMeHVlTb Ha KacaTe11bHY~ K He~, TO BMeCTO Me300nTI-14eCKOro 
3IleMeHTa c KOHYCHo-ccl>epVl4ecKVlMVI nOBepXHOCTRMI-1 /pl-1c.36/ MO~HO 

VlcnOIlb30BaTb ABe ~Vl11VlHApVl4eCK~e J1I-1H3W, pacn011o~eHHwe Ha npOT~
BonOIlO~HWX Y4aCTKax cl>oKa11bHO~ oKpy~8oCT~ /p~C.3B/. 

3. On~CAH~E 3KcnEP~MEHTOB 

Ha pVlc.4 AaHa cxeMa nepBo~ cepVlVl 3KcnepVlMeHTOB no Ha611~Ae
HVI~ CIleAoB peIlRTVl8V1CTCK~X RAep HeOHa npVl nOMO~~ M$M, B KOTOpOM 
cl>YHK4V1~ Me30onT~4eCKoro 3IleMeHTa 8bln011HReT co6V1pa~~aR ~I-111VlHAPVl

4eCKaR nVlH3a c cl>OKYCHwM paccTORH~eM (1 = 57 MM. OHa o6pa3yeT 
0AHoMepHY~ Vl306pa~a~~y~ CVlCTeMY, npVl 3TOM 4V111I-1HApI-14eCKaR 11VlH
3a HaxOAVlTCR Ha paCCTORHVlVI e1 OT 4eHTpa nOIlR 3peHVlR M~M VI Ha 
paccroRHVIVI e2 OT Me30onTVl4eCKoro Vl306pa~eHVlR. UeHTpa11bH~~ 11Y4 
AVlcl>parVlpoBaHHoro CBeTa, I-1AY~I-1~ BAOIlb oceBO~ 11I-1HVIVI ~Vl11~HAPI-14eC

KO~ nI-1H3W, o6pa3yeT yroIl 6 c onT~4eCKO~ OCb~ M~M. Yr110BaR anep

z 

PHc.4. CxeM3 ne p soâ cepua 3KcnepHMeHTOB: .l - cxonaunrã
CH nY~OK cBeTa, 2 - 06'be1\T - ílAepHaH $OT03N:YJIbCH5I, 3 

UHnHHAPH~eCKaíl JIHH3a, 4 - Me300nTH4eCKoe H306pa~eHHe 

cneA3 peJIHTHBHCTCKoro HApa HeOHa. 
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PHC.S. KapTHHa ~H~paK~HH ~ane

KOro nOnH, ~opMHpyeMaH CXOAH

~HMCH rrytIKOM CBeTa, ~JlH TpeX 

CneAOB tIaCTHU, nOnaBillHX B rro
ne 3peHHH CHCTeMbI. 

Typa ~HnHHAPH4eCKO~ nHH3~ paB
Ha A$. Me300nTH4eCKHe H306pa
~eHHR cneAOB penRTHBHCTCKHX 
RAep' HeOHa oT06pa~a~T B CHCTe
Me KOOPAHHaT (p,8), rAe e 
yron, KOTOP~~ 06pa3yeT ~eHT
panbH~~ nY4 Ha6~~AaeMoro cne
Aa 4aCTH~~ c nnOCKOcTb~ 4ep
Te~a Ha pHc o4. 

Ha PHC.S nOKa3aHa KapTHHa 
AH~paK~HH AaneKoro nonR B Me
CTe pacnono~eHHR KpOCCOBepa 
CXOAR~erOCR nY4Ka CBeTa. Ka~

A~~ cneA 4aCTH~~ 06pa3yeT Y3
KY~ nonOCKY CBeTa, npOXOAR~y~ 

4epe3 onTH4eCKY~ OCb CHCTeM~. 

npH HanH4HH B none 3peHHR M~M 

HeCKonbKHX cneAOB 4aCTH~ Ha
6n~AaeTcR Beep TaKHX nonOCOK. laK KaK WHpHHa cneAa penRTHBHCTC
Koro RApa HeOHa paBHa 1 ,S-2 MKM, TO 06naCTb AH~paK~HH AaneKO
ro non~ npOCTHpaeTCR BnnOTb AO yrnoB $ - SO°. 60KoB~e neneCT
KH AH~paK~HH AaneKoro nonR He Ha6n~Aa~TcR, TaK KaK npocBe4H
BaeM~~ nY40K CBeTa npeAcTaBnReT c060~ rayccoB~~ nY40K OT 0AHO
MOAoBoro renH~-HeoHoBoro na3epa. 

CxeMa 3KcnepHMeHTa, npHBeAeHHaR Ha pHc o 4, HanOMHHaeT cKopee 
on~T~ no HccneAoBaH~~ yrnoBoro pacnpeAeneHHR 4acTH~, pacceRH
H~X Ha RApax MHweHH/9~, 4eM H306pa~a~~y~ onTH4ecKY~ cHcTeMY. 
Cy~ecTBeHHo~ oc06eHHocTb~ 3KcnepHMeHTa RBnReTCR TO, 4TO pa3
6poc yrnoB ~e B HaWHX ycnoBHRX 6~n Man, TaK KaK cneA~ 4aCTH~ 
wnH npaKTH4eCKH napannenbHO APyr APyry, H n03TOMY AH~parHpo
eaHH~~ CBeT nOA APyrHMH a3HMYTanbH~MH yrnaMH OTCYTCTBOBano 

~OKYCHPOBKY BAonb paAHanbHO~ KOOPAHHaT~ p C03AaeT ~HnHHAPH
4eCKaR nHH3a. BAonb yrnoBo~ KOOPAHHaTbl e ~OKYCHPOBKH HeT o npH

.~4HHa B TOM, 4TO M~M B carHTTanbHOMce4eHHH npeACTa8nReT c060~ 

OAHOMepHY~ KaMepy 06cKypa, WHpHHa ~enH KOTOPO~ paBHa AHaMeTpy 
KpoccoBepa 81 CXOAR~erOCR nY4Ka CBeTa B MeCTe pacnono~eHHR 
Me300nTH4eCKoro 3neMeHTao npH 3TOM 

,. 

01= ~fl' /2/ 

rAe À - AnHHa BonH~ cBeTa, D - AHaMeTp nonR 3peHHR M~M. B Ka
Mepe 06cKypa HH$OpMa~HR 06 yrnax e npH ManOM pa36poce ~e Co
xpaHReTcR, oAHaKo H306pa~eHHe npRMoro cneAa 4acTH~~ 8Aonb yr
nOBo~ KooPAHHaT~ e nonY4aeTcR pa3M~T~M. AnR Toro 4T06~ pajM~

THe He npe8~wano AnHHY cneAa 4aCTH~~, paBHY~ AHaMeTpy nonR 3pe
HHR M<PM, AOC TaT04HO, 4T06bl D » 8 1 : 

A6con~TH~~ reoMeTpH4ecKH~ pa3Mep Me300nTH4eCKoro H306pa~e
HHR npRMoro cneAa 4aCTH~~ 8 carHTTanbHOM ce4eHHH BAonb yrnoBo~ 

KOOPAHHaTbl e paae a D·M, r ne M = f 2/ P. 1 - K03$$H~HeHT nHHe~Horo 

YBenH4eHHR ~HnHHAPH4eCKO~ nHH3bl. Ha PHc.6 AaHa <poTorpa~HR Me
300nTH4eCKHX H306pa~eHH~ cneA08 penRTH8HcTC~HX RAep HeoHa, no
nY4eHHaR no cxeMe Ha pHc.4 npH M= fiE 1 = 3,S. AHaMeTp nonR 
3peHHR D ; 1,2 MM, 8 1 ~ 60 MKM. 

Bo BTOPO~ cepHH 3KcnepHMeHTOB $OKYCHoe paCCTORHHe nHH3bl 
npe06pa30BaHHR <PYPbe õsrno YBenH4eHO HaCTonbKO, 4T06bl xpocco
aep CXOAR~er-OCR nY4Ka CBeTa pacnonaranca Ha paCCTORHHH E1 + E2 

OT ~eHTpa nonR 3peHHR M<PM. npe~Ae Bcero 3aMeTHM, 4TO B M<PM 
c Me300nTH4ecKHM 3epKanOM /11 TaKO~ 3KcnepHMeHT B~nonHHTb npHH
~HnHanbHO HeB03MO~HO.npH4HHa 3Toro B TOM,4TO B carHTTanbHOM ce
4eHHH Me300nTH4eCKoe 3epKano M<PM HMeeT 8HA KPHBO~, KpHBH3Ha 
H 3HaK KOTOPO~ H3MeHR~TCR OT paccToRHHR AO onTH4ecKo~ OCH. 3TO 
npHBoAHT K TOMY, 4TO Me300nTH4eCKoe H306pa~eHHe CHnbHO pa3Mbl
oaeTCR BAonb yrnoBo~ KooPAHHaTbl e. B cnY4ae ~HnHHAPH4ecKo~ 
nHH3~, 06pa3y~~aR KOTOPO~ He HMeeT KPHBH3H~, 3$~eKT~ Ae~oKycH-' 

pOBKH HnH nepe<poKycHPOBKH OTCYTCTBY~T, H KpOCCOBep ~XOAR~ero
CR nY4Ka CBeTa MO~HO pacnonaraTb B n~60~'T04Ke onTH4eCKO~ OC~o 

Ha pHc.7 nOKa3aH~ Me30onTH
4eCKHe H306pa~eHHR cneAOB pe
nRTHBHCTCK~X RAep HeOHa, no
nY4eHH~e BO BTOPO~ cepHH 3KC
nepHMeHTOB, KorAa KpOCCOBep 
CXOAR~erOCR nY4Ka CBeTa Haxo
AHnCR Ha paCCTORHHH E1 +E 2 

OT ~eHTpa nonR 3peHHR. <POKYCH~ 

POBKY BAonb paAHanbHO~ KOOPAH

PHC. 6. c1>oTorpaQ:lHH Me300rrTl'I'Iec

KHX H306pB)l{eHHI1 CJlep,OB p ena r a-: 

InHCTCKHX Hgep HeOHa,nOJlyqeHHaH 

B ne pnoü c e pnn .3KcrrepHMeHToB. 
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PHC.8. MOHoKynHpHhlH cTepe03qxpeKT, 
KOTophrn Ha6nIDgaeTcH nYTeM cpaB
HeHHH Me300nTHQeCKHX H306p~e
HHH cnegoB QaCTH~, nonYQeHHh~ 

npn p asnsrx ~. 

PHc.9. ~oTorpa~HH Me300nTHQeCKHX 
H306p~eHHH cnegoB QaCTH~, nony
QeHHhle npn p aanasmsrx anep-ryp ax 
~HnHHgpHQeCKOH nHH3~: ai 1,0 MM, 
61 2 MM, BI 4 MM, ri 6 MM. 

......... 

PHC o 7. CxeMa BTOPOH cepHH 3KCrrepHMeHTOB H BHA Me300n
THqeCKHX H306p~eHHH cnegoB penHTHBHCTCKHX Hgep HeOHa. 

a 

HaTbl p C03AaeT, KaK ~ paHbWe, ~~n~HAP~4eCKaR n~H3a C yrnoBo~ 

anepTYPO~ ~~. Pa3M~T~e BAonb paA~anbHO~ KOOPA~HaT~ no npeAMe
TY paBHO 

À 
~p = ----o /3/ 
. 6~ 

$OKYC~POBKY BAonb yrnoBo~ KooPA~HaTbl O c03AaeT n~H3a npe06pa30
BaH~R $YPbe, 3$$eKT KaMep~ 06cKypa OTCYTCTByeT. C Y4eTOM Toro, 
4TO Tenepb A~aMeTp KpOCCOBepa nY4Ka CBeTa paBeH 

À82 = -(fi + f 2 ) , /4/
O 

39
0 

41° 

I 

6 

/5/60 

pa3M~T~e BAonb yrnoBo~ KOOPA~HaT~ O COCTaB~T 

t 
2 

À(f1 + f 2 ) À-" = c: -

(f 1 + f 2 ) tgf3 O(f 1 + f 2)tg$ Dtg$ 

~3 /5/ B~AHO, 4TO 4eM 60nbwe yron $, TeM B~we pa3peweH~e BAonb 
yrn080~ KOOPA~HaTbl, KOTopoe AnR cneAOB penRT~8~CTCK~X RAep Heo
Ha orpaH~4eHO CH~3y 3Ha4eH~eM 

B 

~Omin _ ~ 

O 
/6/ <i 46° 

r 

4 0 MOHOKYflHPHW~ CTEPE03$$EKT J. 
Ha p~c.8 nOKa3aH~ $OTorpa$~~ Me300nT~4eCK~~ ~306pa*eH~~ 

rpynnbl cneAOB penRT~B~CTCK~X RAep HeOHa, nonY4eHH~e 80 BTOPO~ 
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cepHH 3KCnepHMeHTOB, npH pa3nH4HWX 3Ha4eHH~X yrna ~. BHAHO,
 
KaK c H3MeHeHHeM yrna ~ H3MeH~e~C~ B3aHMHa~ KoH$Hrypa~H~ Me30

OnTH4eCKHX H306pameHH~ CneAOB 4aCTH~. 3TO - MOHoKyn~pHw~ CTe

pe03$$eKT HnH 3~~eKT Orn~AWBaHH~ 110 ~nO Mepe YBenH4eHH~ yrna B
 
H3MeH~~TC~ MaCWTa6 H pa3peWeHHe BAOnb yrnoBo~ KOOPAHHaTW O,XO

T~ nHHe~Hble paaaepu Me300nTH4eCKHX H306pameHH~ BAOnb yrnOBO~
 

KOOPAHHaTW OCTa~TC~ HeH3MeHHWMH H paBHW AHaMeTpy KpOCCOBepa :'1
 

nY4Ka CBeTa ~.~n~ TOrO 4T06w 3$~eKTHBHO Ha6n~AaTb MOHoKyn~pHw~ I>
 

CTepe03$~eKT, menaTenbHO, 4T06w rny6HHa pe3KOCTH BAonb KOOPAH

HaTW z 6wna paBHa Ton~HHe cno~ ~AepHO~ ~oT03MynbCHH. 5wn~ no ,lt
 
nY4eHW ~OTorpa~HH Me300nT~4eCKHX H306pameHH~ cneAOB 4aCTH~ np~ I 

pa3n~4HO~ anepType ~Hn~HAPH4eCKO~ nHH3W ~~ H, COOTBeTCTBeHHO, I 
npH pa3nH4HO~ rny6HHe ~oKyca. npH fi = 60 MM nHHe~Hwe pa3Mepw 
anepTYpw ~HnHHAP~4ecKo~ nHH3W paBH~nHCb: 1,0; 2; 4 H 6 MM. 
~3 pHCo9 BHAHO, 4TO ~HnHHAPH4eCKa~ nHH3a HMeeT AOCTaT04HY~ rny
6HHY pe3KOCTH,TonbKO ecnH ~~ < 0,12 paA, KorAa pa3peweHHe BAonb 
paAHanb HO~ KOOPAHHaTbl no npeA~eTY ~p 2. 5 MKM. 3TO - nepsua 
~aKTop, orpaHH4HBa~~H~ AonYCTHMY~ 3arpY3KY ~AepH9~ ~oT03Mynb

CHH cneAaMH pen~THB~CTCKHX ~Aep HeOHa. 
BTOPWM ~aKTopoM, onpeAen~~~HM AonYCTHMY~ nnOTHOCTb cneAoa I 

4aCTH~ Ha Me300nTH4eCKHX $oTorpa~H~x, ~Bn~eTC~ ~opMa H pa3Me
pbl npocee4HBaeMO~ 06naCTH B ~AepHO~ $OT03MynbCHH. 4T06bl YMelib ·1 

IWHTb 3arpY3KY cneAOB 4aCTH~ B KaApe, He06xOAHMO YMeHbWHTb 
06beM ~AepHO~ ~oT03MynbcHH, npOCBe4HBaeMW~ CXOA~~HMC~ nY4KOM 

J 

CBeTao C 3TO~ 4enb~ 6wna BBeAeHa AononHHTenbHa~ ~HnHHApH4eCKa~ 

nHH3a nepeA ~AepHO~ $OT03Myn~cHe~o Tenepb ~AepHa~ $OTo3MynbcHR 
npocse4HBanaCb B TOHKOM cnoe BWCOTO~ D BAonb OCH y H WHPHHO~ 

~x·<<( D anons OCH X. ~n~ nonY4eHHR paauoxepúor-o OCBe~eHH~ AnH
Ha KpOCCOBepa nY4Ka CBeTa anoris KOOPAHHaTbl Z He AonmHa 6blTb 
MeHbwe Ton~HHW cno~ ~AepHO~ $OT03MynbcHH h. Ha pHc.l0 nOKa3aH 
XOA nY4e~ B TaKO~ CHCTeMe OCBe~eHH~. nY40K CBeTa AHaMeTpOM D 
npOXOAHn 4epe3 AononHHTenbHY~ ~HnHHAPH4eCKY~ nHH3Y c ~OKYCHWM 

paCCTO~~HeM f o ' KOTopa~ c06Hpana CBeT B ~oKyce c AnHHO~ KPOC
coaepa ~Z ~ h. TaK KaK 

. ,\
~==~ Ô.z =2-> h, /7/y 2 

Y 

TO 

~min j (,
Ãh. 

== 2 /8/ 
11 

r.

l. 

lln~ h == 200 MKM HMeeM ~ mio == 8 MKM. 3TO 3Ha4HT, 4TO WHPHHY 
OCBe~aeMO~ 06naCTH ~AepHO~ ~oT03MynbcHH MomHO YMeHbWHTb npH 
nOMO~H nononnarensuoã ~HnHHAPH4eCKO~ nHrt3bl B DI~ rnin pas o 

':tt, 

10 

8a 

PHColO. XOA nyqeH CBeTa B CHCTeMe OCBe~eHHH C ManOH 

illHpHHOH nonH 3peHHH: I - nHH3a, ~OPMHpYID~aH cxogH~HHCH 

nyqOK cBeTa; 2 - ~HnHHgpHqeCKaH nHH3a - KOHgeHcop; 

3 - H306p~alO~aH ~HnHHApHqeCKaH nHH3a, 4 - 3KpaH Ha

6nIDAeHHH. 

'npHBeAeHHa~ Ha pHC ol0 Me300nTH4eCKa~ CHCTeMa COAepmHT ABe 
'~HnHHAPH4eCKHe nHH3W H ee MOmHO COnOCTaBHTb C H3BeCTHWMH CH
CTeMaMH, KOTOpWe TaKme cOAepmaT ABe ~HnHHAPH4eCKHe nHH3W o OT
nH4He OT aHaMOp$OTHOrO 06beKTHBa H OT CHCTeM ~YPbe-OnTHKH 

C aHaMOp$OTHbIM npe06pa30Ba'HHeM 4>YPbe 111,121 COCTOHT B TOM, 4TO' 
BTOpa~ ~HnHHAPH4eCKa~ nHH3a Ha p~Col0 pacnOnOmeHa He Ha OnTH
4eCKO~ OCH, KaK B /11,12:1, a non yr nOM ~ K nocnenaeü. KpOMe TO

ro, 06pa3Y~~He ABYX ~HnHHAPH4eCKTx nHH3 Ha pHC o10 B3aHMHO na
pannenbHbl, B TO BpeM~ KaK B OCHOBHO~ cxeMe aHaMop$OTHoro npe
06pa30BaHH~ 4>YPbe B KorepeHTHO~ onTH4eCKO~ CHCTeMe 06pa3Y~~He 

~HnHHApH4eCKHX nHH3 B3aHMHO nepneHAHKyn~pHbl HnH HX opHeHTa~HH 

nonepeMeHHO 4epeAY~TC~o 

B 113/0T60p np~MWX nHHH~ 3aAaHHO~ opHeHTa~HH BeAeTC~ npH 
nOMO~H npH3MW, OAHaKO ~H~opMa~H~ O npRMWX nHHH~X He nOABepra

eTC~ cmaTH~~ KaK 3TO HMeeT MeCTO B Me300nTH4eCKO~ ~HCTeMe 

Ha pHc.l0. BamHa~ oc06eHHOCTb 3TO~ CHCTeMW B TOM, 4TO B He~ 

npOH3BOA~TC~ npeAenbHO B03MomHoe cmaTHe HH$opMa~HH O np~MWX 

cneAax 4aCTH~ B ~AepHO~ $OT03MynbcHH, KOTopwe pacnonomeHW 
He Ha nnOCKOCTH, KaK B 111-13/, a. cnY4a~Ho pacnpencne-ru B r pex
MepHoM 06beMe MHKpocKonH4etKHx pa3MepoBv 

5. 5~HOKY nRPHbl11 CTEPE03<1><t>EKT 

Me300nTH4eCKa~ CHCTeMa, nOKa3aHHa~ Ha PHc.3s, n03Bon~eT BH
AeTb npRMwe cneAw B npOCTpaHCTBe 4epe3 6HHoKyn~pHw~ cT~pe03~
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$eKT, C03AaBaeMW~ ABYMR 4HnHHAPH4eCK~MH nHH3aMH. OAHaKO 8 OTnH" 
4He OT KnaCCH4eCKO~ OnTHKH MW Ha6n~AaeM He T04KH B npOCTpaHCT" 
Be, a npRMwe cneAW 4aCTH4, npH4eM HH$opMa4HR 06 opHeHTa4 HRx 
3THX cneAOB 4aCTH4 oT06pamaeTcR B Me300nTH4ecKo~ CHCTeMe HHa
4e, 4eM B TpaAH4HoHHO~ onTHKe. A HMeHHO: 3AeCb B03HHKaeT AOnon" 
HHTenbHW~ 3~~eKTt KOToporo HeT B TpaAH4HoHHO~ cTepeotKonHH.npH
4HHa ero B TOM, 4TO HH$opMa4HR 06 opHeHTa4HH npRMoro cneAa 4a

CTH4W cBoe06pa3HwM 06pa30M npe06pa3yeTcR B nonomeHHe caMoro
 
Me30onTH4eCKoro H306pameHHR Aa~Horo npRMoro cneAa 4aCTH4W. KaK
 
OTMe4anOCb paHee, Kap~HHa AH$paK4HH AQneKOrO nonA npRMWX cne 'I

AOB 4aCTH4, HMe~~HX HeCKonbKO '.pa3nH4Hwe opHeHTa4HH B npOCT

paHCTBe, COCTOHT H3 Y3KHX no


1 nOCOK, KOTopwe npOXOART 4epe3
 

~2 a onTH4eCKY~ 9Cb M~Mo Ha PHC. I la 
nOKa3aHa cxeMaTH4eCKH KapTHHa 
AH$paK4HH AaneKoro nonA AnR 

J-_ z,> O_ :.J@ ~;~:~ 
....- -- -- -: = :-,_.~..;:.- - ----i 62 - --.,. PHC. I 1. ai KapTHHa !U-IcPpaKl~HH 
- 3'- 1 

AaneKoro nonH gnH Tpex cneAOH 

L R	 l([lCTHl~, HMelOlUHX p a artn-ruue yr

J1bl opue n-r aumt H pé13nHQHble o , 

61 JlCBOC H np aaoe MC30onTHlWC@=.=._-::::.~ 
B KHe H30Õp3)f(eHHH _T~X >Ke CJle.r.WB 

a------l~iY 4aCTHU, nortvuenxue no c xe ne 

puc.Ja. ai Jle a oe H np aao e MeL	 R 

@
300nTHt.IeCKHe H306paJKeHHH noc

ne YCTpaueHHH aepTHKaJ1bHOrO 

napannaKca. ri neBoe H npaBoe
i----; --------@-~1~~--~~-- ~---. r 

Me300nTHt.IeCKHe H30Õpa>KeHHH
3	 3 

noerre YCTpaHeHHH KaK ae p'r ax an s-: 

L Horo napaJlnaKCa, TaK H 3etxt>eKTa 

nceugocKonHH. 

Tpex npRM~X cneAOB 4acTH4, a Ha pHc.116 - ABa Me300nTH4eCKHX 
H306pa~eH~R 3TO~ KOH$~rypa4H~: neBoe (L) ~ npaBoe (R). BHAHO, 
4TO KorAa neBoe Me300nTH4eCKoe ~306pa*eH~e npRMoro cneAa 4aCTH
4W c yrnoM op~eHTa4HH +0 HAeT BBepx no Mepe YBenH4eH~R yrha O. (
COOTBeTCTBY~!Jtee npaaoe Me300nTH4eCKoe ~306pa*eHHe HAeT BHH3. 

Qo B03HHKQ1OT KaK ropH30HTanbHbl~ t TaK 1'1 BepTHKanbHbl~ nacannaxca . 
TaK KaK ABYMR rna3aMH MW	 He Mo*eM OAHOBpeMeHHO Ha6n~AaTb 6H ti 

HOKynRpHw~ cTepeo3$~eKr or Bcex cneAOB 4aCTH4 OAHOBpeMeHHO, 
TO Heo6xOA~MO y6paTb BepTHKanbHW~ napannaKC. AnR 3Toro oAHO 
~3 ABYX Me30onTH4ecKHx ~306pa~eH~~, HanpHM~p npaBoe (R). nOBO

;\ 
~ 
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pa4~Ba~T Ha yron 180 0 np~3Mo~ ~oBe. OCTaeTCR TonbKO rop~30H


TanbHW~ napannaKC OAHOBpeMeHHO AnR Bcex npRMWX cneAOB 4aCT~4
 

B npeaenax 101 < 6.0 /p~c. 11B/ o OAHaKo ~306pameH~e B npoc'rpaa

CTBe B~AHO nceBAOCKonH4eCK~Mo 4T06bl nceBAocKonH4ecK~~ CTepeo

3$$eKT npeBpaT~Tb B OpTocKon~4ecK~H ~10/, He06xoA~MO, TaK me
 
KaK ~ B 06b14HO~ AByx06beKTHBHo~ cTepeocKon~4ecKo~ KaMepe, pa3

BepHYTb Ha yron 180 

0 
OAHO ~3 ABYX Me300nTH4eCK~X ~306pameHH~
 

np~ nOMO~~ BTOPOH np~3Mbl AOBe, op~eHT~poBaHHo~ nepneHA~KynRp


HO nepBo~ np~3Me AOBe o nocne YKa3aHHWX npe06pa30BaH~~ MW no

nY4~M ABa Me300nT~4eCK~X 

3aHbl Ha p~c o11r. 
~306pa~eH~R TaK~M~, KaK~M~ OH~ nOKa

6 o Onn1MAnbHblE YCnOB~~ 
PEn~THB~CTCK~X ~AEP 

HA6nIOAEH~~ 
HEOHA 

CnEAOB 

04eH~M 4~cno ~H$OpMa4~OHHWX CTeneHeH CB060AW, KOTopoe xapaK
Tep~3yeT M~M c 4~n~HAP~4eCKOH n~H30~ /p~Co3B/. Me300nT~4eCK~e 

~306pa~eH~R cneAOB penRT~B~CTCK~X RAep HeOHa oT06pa~a~T B $op
MaTe (O,p) /p~c.12/. Pa3peweH~e BAonb yrnoBo~ KOOPA~HaTW 6.8 
onpeAenReTCR Bblpa*eH~eM /6/ 8 yrnoBoM MaCWTa6e ~n~ Bwpa~eH~eM 

/4/ B n~He~HoM, peanbHO Ha6n~
AaeMOM MaCWTa6e o YrnOBaR aneplfu 

-
~ -

Typa 4~~HAP~4ecKoH n~H3bl 6.~ 

~P 
-

.-

O 

I 

Sp 

-

I 

-7 

-

PHC. 12. l%>opMaT (8, p 1,2 ) , 
B KOTOpOM oTo6p~aIDT Me30onTH

t.IeCKHe H306paJKeHHH eJIep;OB peJIH

THBHCTCKHX arrep HeOHa, r'ne 0
yrOJ1 opHeHTal1,HH crrerra t.IaCTHl1,bJ, 

p 1.2 - BHp;HMoe paCCTOHHHe OT 

uen-rpa nOJ1H 3peHHH CHCTeMbI p;nH 

J1eBOÍ"'o (p 1) H npanor-o (p 2) 
r- nA ~ Me300rrTHt.IeCKHX H3Ó6paJKeHHH.se 

onpeAenReTC~ Ton~~HO~ cnOR RAepHO~ $OT03Myn~c~~ h. npenOMneH~e 

CBeTa B RAepHO~ $OT03Mynbc~~ np~BOA~T K TOMY, 4TO B~A~MaR Ton
U\HHa ee B n paa MeHbwe reOMeTp~4eCKO~ TOnlJ.4~HW h, h' = n/n , 
rAe n - nOKa3aTenb npenOMneH~R CBeTa. AononH~TenbHoe cOKpa~eH~e 

B~A~MO~ TonU\~H~ RAepHo~ $oT03Mynbc~~ AO h" no nY4Y caeTa, ~AY

U\e~o B 4~n~HAP~4ecKY~ n~H3Y, B03H~KaeT np~ 60nbw~x yrnax ~. 
n03TOMY Tpe6yeMaR rny6~Ha pe3KocT~ 4~n~HAP~4ecKo~ n~H3bl ~ ~H

TepBan 3Ha4eH~~ paA~anbHo~ KooPA~HaTw paBHw 
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h" = ~ cos {:3 , õp = ~ sinfL /9/ 
n n 

,Qnfl {:3 = 50°, n = 1,51, h" ~- 85 MKM, Sp ~ 100 MKM. npl-1 3TOM snep
Hafl ~oTo3MynbCl-1f1 oCBe~aelCfI B TOHKOM cnoe B~COTO~ D l-1 TOn~l-1

HO~ ôx /8/. Torna nortyuaev 

A 7 h"Ai1{j = J 2A up = J ~ .------ /10/2 .h" , 

4l-1cno l-1H~OpMa~l-10HH~X CTeneHe~ cBo6oA~ BAonb paAl-1anbHO~ KOOPAl-1
HaT~ ~ paBHO 

ôp j --211- • sin{j.N --:: /11/p i1p nA cos {j 

llnfl h = 200 MKM, A = 0,6 MKM, f3 == 50°, N 
p 

= 20, a i1f3 == 0,12 pan . 

4l-1cno ~H~OpMa~l-10HH~X cTeneHe~ cBo6oA~ BAonb yrnoBo~ KOOPAl-1
HaTbl e Anfl se = 0,02 pan l-1 o = 2 MM paSHO 

Ne = ~ = ~ ==33. /12/ 
i1~ 50. 2A 

nonHoe 4l-1CnO HH~OpMa~l-10HH~X CTeneHe~ cBo60A~ B Ha6n~AaeMoM KaA
pe paBHo 

N = N LI' N = 660 /13/t o p 

Anfl TOHKoro cnoa fut.;; 10 MKM l-1 

N0=N ._D_0::: 660. 2 =6.6.l0 4 • /14/
 
t t 2 ôx 2 . 0.01
 

Anfl nonfl SpeHl-1f1 B Bl-1Ae Kpyra Al-1aMeTpOM D.
 
fll-1Hé~H~e paSMep~ KaApa paBHW
 

L /15/p =N p.i1p.M: L e=Ne·-8 2 

BAonb paAl-1anbHO~ l-1 yrnoBo~ KOOPAl-1HaT COOTBeTcTBeHHO. llnfl 
' 1 + f 2 = 200 MM paSMep~ MeSOOnTl-14eCKOro l-1s06pa*eHl-1f1 paBH~ 

60 MKM snons yrnoaoã KOOPAl-1HaTbl e l-1 20 'MKM anoru, paAl-1anbHO~ , 
IKOOPAl-1HaTbl p npH M = 4. Ecnl-1 BSflTb M = 12, TO MeSOOnTl-14eCKOe 

l-1S06pa*eHl-1e npl-1MeT Bl-1A KpY*Ka Al-1aMeTpOM 60 MKM, a paSMep~ KaA I 
pa 6YAy-r COCTaBnflTb L = 1,2 MM l-1 'Le= 2 MM.p 

~ nonHoe 4l-1CnO l-1H~OpMa~l-10HHWX CTeneHe~ CBo60A~ M~M, ypaBHeHl-1e 'j
/14/,bB 160 pas 60nbwe 4l-1Cna l-1H~OpMa~l-10HH~X CTeneHe~ cBo6oA~ 
TpaAH~l-10HHOrO OnTl-14eCKOro Ml-1KpOCKOna, paBHoro '1 

N TPSA == _D_:: 4.102 /16/ 
pt i1 I 

~ O p 
1 

14 

Anfl i1p == 5 MKM ~ rny6l-1Hbl peSKOCTl'l i1z = h/no npl'l4l'lHa r axoro pas

nl-14l-1f1 B TOM, 4TO Cl-1CTeMa Ha6n~AeHl-1f1 B M~M pacnono*eHa nOA yr
nOM {3;; 50 o K OnTl'l4eCKO~ OCl-1, a CJleAbl 4aCTl'l~ aHanl'lSl'lpY~TCfI 

B KaApe He TonbKO no paAl-1anbHO~ KOOPAl'lHaTe, HO l'l no yrnyo ona
rOAapfl 3TOMY M~M AonYCKaeT 60nee BWCOKY~ nnOTHOCTb cneAOB 4a
CTl'l~, 4eM TpaAl-1~l'lOHH~~ OnTl-14eCKl'l~ Ml'lKpOCKOn, c TeM *e paspewe
Hl-1eM no paAl'lanbHO~ KOOPAl-1HaTe. nonHoe 4l-1CnO l'lH~OpMa~l'lOHH~X 

CTeneHe~ CBo6oAbl TpaAl'l~l-10HHOrO OnTl-14eCKOro Ml'lKpOCKOna MO*HO 
YBenH4l'lTb B 125 pas, ecnl'l'paspeWeHl-1e no paAl'lanbHO~ KOOPAl'lHaTe 
cnenar s paBHblM t:J.po = 1 MKM l-1 OAHOBpeMeHHO YBenl'l4l'lTb 4l'lCnO CTe
neHe~ caoõonu 'snoru, Z -KOOPAl'lHaTbl c N TplA = 1 AO N° = 25. OAHaz z 
KO nOCneAHl-1~ ~aKTop c Hel'ls6e*HOCTb~ BOSBpa~aeT Hac K npo6neMe 
rny6l-1Hbl peSKOCTl'l l'l K Heo6xOAl-1MOCTl-1 BeCTl'l CKaHl'lpOBaHl'le f1AepHO~ 

~oTo3MynbCl'll'l no rny6l'lHe. 
3aMeTl-1M, 4TO paSpeWeHl-1e BAonb z-KooPA~HaTbl, KOTopoe MO*HO 

nonY4~Tb B M~M c ABYMfI ~l-1nl'lHAPl'l4eCKl'lMl'l nl'lHSaMl'l, onpeAenfleTCfI 
Bblpa*eHl'leM 

/2". i1p 
i1z = /17/

2 sin{3 

l-1 B paCCMaTpl-1BaeMOM npl-1Mepe c {3= 50 0 COCTaBnfleT OKono 5 MKM. 
3TO SHa4l'lT, 4TO 4l-1CnO AOnOnHl-1TenbH~X CTeneHe~ cBo6oA~ y M~M 

BAonb Z-KOOPAl-1HaTbl, KOTopoe cOAep*l'lTCfI HeflBHO B neBOM l'l npa
BOM MeSOOnTl'l4eCKl-1X l-1S06pa*eHl-1f1X npflMoro cneAa 4aCTl-1~bl, paBHo 

h"N
z 

= ----
' 

/18/ 
i1z 

l-1nl-1 N z = 18 Anfl h" = 85 MKM o B 3TOM COCTOl'lT Ba*Hoe nononua
TenbHoe npel'lMy~ecTBo M~M c ABYMfI ~l-1nl'lHApl'l4eCKl'lMl'l nl'lHSaMl-1. 

Me*AY TeM B TpaAl-1~l'lOHHOM OnTl-14eCKOM Ml'lKpOCKOne c i1p = 5 MK~t 

rny6l-1Ha peSKOCTl'l paBHa Bl-1Al-1MO~ TOn~l'lHe f1AepHO~ $oTo3MynbCl'll'l 
h' = h/n ,l'l N ~paA= 1. n03TOMY l'lSMepl-1Tb Z -KoOPAl'lHaTY npaxoro 
cneAa 4aCTl'l~W B TaKo~ Cl-1CTeMe B npl'lH~l-1ne HeBOSMO*HO. 

7. BblBOllbl 

PesynbTaT~ 3KCnepl'lMeHTOB no Ha6n~AeHl'l~ cneAOB penflTl'lBl'lCTC
Kl'lX f1Aep HeOHa B f1AepHO~ ~oTo3MynbCl-1l'l npl'l nOMO~l'l MeSOOnTl-14eC
Koro ~YPbe-Ml'lKpOCKOna /M~M/ c ~l-1nl'lHAPl'l4eCKO~ nl'lHSO~ B Ka4eCT
Be MeSOOnTl-14eCKOro 3neMeHTa, a TaK*e aHanl'lS l'lH~OpMa~l'lOHH~X 

CTeneHe~ CBo6oAW y 3TO~ Cl'lCTeMW nOSBonfl~T CAenaTb cneAY~~l'le 

BWBOA~: 

1. M$M c ~l-1nl-1HAPl'l4eCKO~ nl'lHSO~ f1BnfleTCfI 3$$eKTl'lBHO~ Cl-1CTe
MO~ Anfl Ha6n~AeHl-1f1 cneAOB penflTl-1Bl'lCTCKl'lX f1Aep HeOHa B f1AepHO~ 

~oTo3MynbCl'll'l. 
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2. MoHoKynRpH~~ cTepeo3¢¢eKT 8 M¢M ~aeT 803MamHoCTb Ha6n~
~~Ten~ 8~6HpaTb HaH6onee onTHManbH~~ paKypc. 

3. nonHoe 4HCno CTeneHe~ C8060A~ M¢M C OAHO~ 4HnHHAPH4eCKO~ 
nHH3a~ 8 150 pa3 6onbwe, 4eM y TpaAH4HOHHaro onTH4ecKoro MH
KpocKona npH TOM me pa3peweHHH 8AOnb PaAHanbHO~: KOOPAHHaTbl 
tlp = 5 MKM, ' 

4. M¢M c A8YMR 4HnHHAPH4eCKHMH nHH3aM~tt HMeeT AanonHHTenbH~e 
CTeneHH CB060Abl 8AOnb Z -KOOPAHHaTbl (N z ""18) · 

5. nony4eH~ COOTHOWeHHR AnR 04eHKH OnTHManbH~X ycna8H~ Ha-
6n~AeHHR cneAa8 penRTH8HCTCKHX RAep HeaHa npH noMa~H M¢M c 4H
nHHAPH4ecKo~ nHH30~. 

6" 0TMe4eHo, 4TO M¢M c 4HnHHAPH4eCKo~ nHH3o~ MomeT 6bJTb Hc
nanb308aH TaKme AnR Ha6n~AeHHR cneA08 6onee TRmen~x penRTH-
8HCTCKHx RAeP. 

AsTop 8blpamaer 6naroAaPHOCTb W.¢_XaMHA08Y 3a naMO~b npH npo-
8eAeHMH 3KcnepMMCHTo8, a TaKme ~.A.5aTyco8y 3a none3H~e 3aMe-
4aHHR. 
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CopoKo n.H. 
HeaoonTH~eCKHA ~ypbe·MHKPOCKon AnA Ha6n~AeHHR cneAOB 
penRTHBHCTCKHX RAep HeOHB 

Pll-87-468 

OnHCaHw 3KCnepHMeHTW no Ha6noAeHH~ cneAOB penATHBHCTCKHX RAeP HeoHa 
B AAepHOA ~T03MynbCHH npH noMO~H MesoonTH~eCKOro ~ypbe·MHKpoCKOna /H~H/, 
B KOTOpoM ~YHK~H~ MesoonTH~eCKOrO 3neMeHTa BWnOnHAeT ~HnHHAPH~eCKaR nHH3a. 
~KYCHpoBKY Me300nTH~eCKOro H306pa•eHHA npAMOrO cneAa ~aCTH~W BAOnb yrnoBOH 
KOOPAHHa~W C03AaeT nHH3a npeo6pa30BaHHR ~ypbe, ~pMHpy~aA CXOAA~HHCA ny~OK 
CBeTa, a BAOnb paAHanbHOH KOOPAHHaTW - ~HnHHAPH~eCKaA nHH3a. 8 ManoM HHTepaa
ne yrnoa OpHeHTa~HH CneAOB penATHBHCTCKHX AAep HeOHa HX Me300nTH~eCKHe H30• 
6pa•eHHA MMe~T BHA pa3MWTWX TO~K. npH M3MeHeHHH yrna Me*AY ~eHTp&nbHWM ny• 
~OM CBeTa H onTM~eCKOH OCb~ HtH Ha6noAaeTCR MOHOKynApHwH CTepeo~eKT, npo6-
neMa paapewa~eH CnOCo6HOCTH M OnTMManbHWe ycnoBMA Ha6noAeHMA paCCMOTpeHW 
B TepMMHaX H~OpMaqMOHHWX CTeneHeH CB060AW• 0TMe~eH0 1 ~TO ~H C ~MnHHAPM~ec
KOH nHH30H MO*HO HCnonb30BaTb AnA Ha6noAeHHA CneAOB 6onee TA*enwx penATHBMCT
CKMX AAep. 

Pa6oTa awnonHeHa a fla6opaTopHH AAepHwx npo6neM OHRH. 

Coo6u{eHHe 06J.eAIOieHHOro IIHCTHT)'T& lljl.epHWlt HCcn8AOB&HJdl • .Izy6Ha 1987 

nepeBOA O.C.BMHOrpaAOBOH 

Soroko L.H. 
Hesooptlcal Fourler'-Transform Microscope for the 
Observation of Relativistic Neon Nuclei 

P13-87-lf68 

Experiments on observation of relativistic neon nuclei In nuclear emulsion 
by means of the Hesooptlcal Fourier-Transform Microscope (HFTH) with a cy
lindrical lens as a mesooptlcal element are described. Mesooptlcal Images 
of straight-line particle tracks are focused along the angular coordinate 
with a Fourier-Transform lens and along the radial coordinate with a cylind
rical lens. In a small range of orientation angles the mesooptlcal Images 
of relativistic neon nuclei have the form of blurred points. The monocular 
stereoeffect Is observed If we vary the observation angle. The problem of 
resolving power and optimal conditions c., observation are dealt with In 
terms of Information degrees of freedom. The method described here can also 
be used to observe the particle tracks of heavier relativistic nuclei. 

The invest !gar ion hds been perfo~med at the Laboratory of Nuclear 
Problems, JINR. 
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