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MpepnoxeH axpomaTnyeckuii nHTepdepomeTp ans HabnogeHns cnaboro BHEOCEBOro NCTOYHNKA CBETA Ha (hoHE
sApKOro ocesoro nucto4rmka. OceBoil MCTOUYHUK 1 €ro konus npuobpeTatoT axpomaTuyeckuii ha3oBbiii CABUT HA
180° n unTepdepupytoT B npoTusodase. AxpomaTuyecknii ¢a3osbiii CABUT 0BYCNOBNEH reoMeTpuyeckoi da-
3001 B CxeMe TpexmepHoro nHTepdepometpa. Mpouecc nHTepdepeHn NPOCTPaHCTBEHHO pa3fensieT TEMHOE 1
CBETN0E NMOS OCEBOro UCTOYHNKA, MEPEHANPABNAS UX NO pa3Hble CTOPOHbI cBeTogenuTens. Mpouecc nHtepde-
peHumMn He ocnabnsieT nose BHEOCEBOro UCTOYHUKA U MEPeHanpaBisieT ero C paBHON WHTEHCMBHOCTLIO No obe
CTOpOHbI cBeTopenuTens. PaccmoTpen npuHuun paboTbl Hynb-uHTEpepoMeTpa 1 orpaHnyeHns no ocnabnenunto
NPOTAXEHHOrO UCTOYHNKA BCNEACTBUE YMEHbLIEHUS KOFepeHTHOCTU. KpaTko onucaHbl nabopaTopHble MakeT u

9KCMEPUMEHT.
PACS: 42.25.Hz, 42.25.Ja, 42.25.Kb, 07.60.-j, 95.55.-n

1. BBEJEHUE

Axpomaruueckue TpubOPBI MPUMEHSIOTCS B IITHPO-
KOM CHEKTPE ONTHYECKUX W3MEPEHUi OT yJIbTPaKOpOT-
KUX UMITYJIbCHBIX YCTPONCTE JI0 ACTPOHOMUYECKUX WH-
crpymenTor [1-3]. B acTpoHOMUYeCKHX HAOIIOIEHWUSIX
HECOJTHEUHBIE TIAHETHI UMEIOT UHTErPATHHYIO IPKOCTh
Ha 6-10 mOPAAKOB MeHbINE, YeM SIPKOCTHh 3BE3/Ibl, B
3aBUCHMOCTH OT JIMANIA30HA JJIUH BOJIH, COOTBETCTBEH-
o or unudpakpacuaoro (UK) no suaumoro. B wmero-
ne Bpoiicsesna [4] uarepdepomerp ¢ auuuOM 6a30ii
YBEIMIUBAET PA3PENIeHUe, UCIOMb3ys JBA TENECKOMA;
B 3TOM wmHTEepdepomerpe cBer OT (HOHOBOTO OCEBOTO
ucrouHuka (3Be3zpl) umeer (A30BBIA CABUI HA T pa-
jguan u uarepdepupyer B nporusodaze. OaHOBpEMEH-
HO CBET BHEOCEBOTO WCTOYHMKA (TLIaHeThl) uHTepde-
pupyer ¢ APYyroi pasHocThio (a3, TaK ITO BHEOCEBO

*E-mail: tavrov@gmzx.net, alexander.tavrov@nao.ac.jp,

tavrov@iki.rssi.ru

NCTOYHNK OCAAbIAETCS JIWNTh HE3HAYATETHHO U WMe-
€T ypPOBEHb CUTHAJA, JOCTATOYHBIA 17151 (OTOPEerncTpa-
mun. B mocienmee BpemMst MpemoyKeHbl pasJanaHbe OTl-
THUYECKUE YCTPONCTBA [Jist ociaabiaennss (hpOHOBOTO CHT-
HAJIA OCEBOr0 MCTOYHUKA, CPEIHM KOTOPBIX MPUMEHSIOT
dazosbie [5,6] u dokanbHbe [T] MACKH, ATOAU3ALNIO
BXOJIHOTO 3padvka [8], munum 3amepxkku [9], axpomarn-
gyeckue Qaszocasuraromue yerpoiicrsa [10] u ux xkombu-
namuu [11]. B xauecrBe 6a30B0Oro ycrpoiicTBa, KOTOpPOe
ycrpanstieT (pOHOBYIO 3aCBETKY MOCPEICTBOM aXpOMa-
THYIecKOi (Pa30BOi 3aep:KKM HA 7 paanaH, PACCMOT-
PeH HyIb-mHTEP(EPOMETP, HEMOCPEACTBEHHO DenIaro-
muit 3a7a49y 3Be31HON KopoHOTpadun.

Axpomaruuecknit  WHTEPQEPEHIIUOHHBIH  KOPO-
worpad [12] wucnonb3yer cxemy unHTEpdeEpOMeTpa
Maiikenbcona ¢ HyseBo#t pasHoctbio xoma myqeit. Og-
HO TIev0o nHTepdhepoMeTpa coaepKuT cheprudeckne u
napabonuueckne 3epKanaa aas POKYCHPOBAHUAS U KO-
JMMalnf, JIPyroe Ijaedo — TOJbKO IIJIOCKHE 3epKaJa.

1103



A. B. Taspos

MITP, Tom 134, Bemn. 6 (12), 2008

3

HurepdepomeTp
C INIMHHOM 6a30i1

3a/IePKKH

I

Teneckon

Hurepdepomerp
BpalaTeIbHOro I1nockocrs

cliBUTa

TI/I‘lCCKa-ﬁ

ITimockocTh

3pauka  M300paXkeHus

Puc.1. MpuHuynn ocnabnenns hoHOBOro 0CceBOro curHana

PazmocTs mgnumm mmed umuTEepdepomMerpa HEOOXOTUMO
CTAOUAM3NPOBATH  MPUOINZUTENHHO 110
moneii amuabl BosHbl (A/1000) ¢ TOYHOCTHIO, PaBHOI
HYJII0, 9TO TEXHUYECKU TPYIHO JOCTUKUMO B HHTEp-
depomerpe ¢ pU3NIECKU pa3IeNICHHBIMU TIJIeYaMA

U TIOTOMY KPUTUYECKN YYBCTBUTEIHBHOM K MaJIbIM

THICAYHBIX

MeXaHn4YeCKUM BI/16paHI/IHM .

B mepaBuux mybaukanusx [13, 14] 6buia npeioze-
Ha HOBag cxema maTepdepoMerpa 00IIero myTu, KOTo-
pasg OZHOBPEMEHHO MPUBHOCHT axpOMaTHYeCKuii dazo-
BbIii CIBUT HA T PaJuaH I JOCTHKEHAd nHTepdepen-
UM TEMHOTO TOJA W ABTOMATHYICCKHW YCTPAHSAET 9pes-
MEpHYI0 9yBCTBATEIHHOCTH OT MEXaHWYECKUX BO3IEii-
cTBUi O1arogapsi cxeme OOIIMero My TH.

Bes ydera ontudeckux moreph Ha 3epKajiaxX B PEKU-
Me JIMHEHHO MONSIPU30BAHHOTO CBETA TIPEITOKEHHBIH
uaTEePMGEPOMETP pas3IeNsieT CBeT 0CEBOr0 UCTOYHUKA B
oraomennu 100 %—0% n cBET BHEOCEBOrO MCTOYHUKA
B oruomenun 50 %-50 %, mepenanpasias ykazaHuble
SHEPrUU 10 PAa3HbIE CTOPOHBI CBETOJENUTENsI, 0Opa3y-
TOIKe CBETJIBIA W TEeMHBIH TOPTHI HHTEpdEpoOMeTpa.
«Cretaptity mopt naTepdepoMeTpa COIEePKUT SHEPTHH
Kak ocesoro mcrounuka csera (100%), Tak u BHEOCE-
Boro (50 %). «Temubiii» nopr unrepdepomerpa cozuep-
JKUT TOJILKO U3JIyueHue BHeoceBoro ucrounuka (50 %),
KOTOpOe HAOIIONAI0T B TEMHOM T0JI€ OCEBOTO MCTOTHH-
Ka, ociaabiaerroM Ha 6-10 mopsiakoB.

Jlnst ocmabieHns eCTeCTBEHHOTO HEMOIIPU30BAHHO-
TO CBETA M3JIydeHne Pa3AesisiioT Ha JIBe OPTOTOHATLHBIE
JINHEWHbIE TOMSPU3AIAN ¥ AHATU3UPYIOT UX 110 OTIE/b-
HOCTH.

2. IPUHIINAII 1 OIITUYECKAA CXEMA
KOJIBIIEBOTO HYJIb-UHTEP®EPOMETPA
BPAIITATEJIBHOTO CABUTA

[Mpumenurensuo K 3amadam uHTEp(dEPOMETPUN C
JUIMHHON 06a30it m KopoHorpaduu, KaK MOKA3aHO HA
puc. 1, omrtmueckag pasuocth xoma (OPX) wmexmy
JByMs TiIedamMu uHTepdepoMeTpa paBHA HYJIO B CIIy-
Yae 0CeBOr0 UCTOYHUKA, ODO3HAYEHHOTO 3BE3JI0YKOIA.
Hynb-unrepdepomerp mpuBnocuT pasnocts (a3, pas-
HYIO T paauaf, o0yCIoBIeHHYIO0 3 (HEeKTOM reoMeTpu-
geckoii daszpl. Temuoe mosme maTepdepeHry nepeHa-
MIPABJIEHO HA «TEeMHbBIH» BBIXO/ HYTb-UHTEPGhEPOMETPA.
Hyns-unrepdepomerp peann3oBan mo cxeme unatepde-
pomeTpa BparmarenbHoro casura [15,16]. Mnrepdepo-
METD BPAIATEIHbHOTO CABUTA MPEICTaBIAgeT coO0it aud-
depennnanpubiii nHTEPDEPOMETD € TEOMETPUIECKUM
TTIOBOPOTOM OIMOPHOTO BOJIHOBOTO (DPOHTA.

Bueoceroit ncrouHmK, 0OO03HAYEHHBIM TOYKONH HA
puc. 1, mpuobperaer nenyneryio OPX u B miockocTn
3padka MOKa3biBaeT MHTEP(MEPEHIMOHHYIO KAPTUHY C
JIOKAIW3aIueil TeMHOi WHTep(EPEHITMOHHON TOI0CHI,
IIEHTPUPOBAHHON Ha OMTUYECKOI ocr mHTepdepoMeTpa
BpamarenbHoro casura. Ecin cobpaTh BeCh CBET BHe-
OCEBOI'0 UCTOYHUKA, MPOUHTEIPUPOBAB MTEPUOIUIECKY IO
nHTEP(MEPEHIIMOHHYI0 KAPTUHY M0 BCEMY 3PAdKy OTTH-
9eCcKOil cucTeMbl, TO nHTepdEPOMeTD CYIIeCTBEHHO He
0cTabUT CUTHAJI BHEOCEBOTO MCTOYHUKA, KOTOPBINA HMe-
€T OCTATOYHBIN 7T (DOTOPErUCTPAIINY YPOBEHb.

Konbuesoit uarepdepomerp Canbsika [17] obecre-
gnBaer crabnuabnyio Hysaesyio OPX u3-3a Toro, urto aa
reda uaTepdepoMerpa reOMeTPUIeCK COBMEIIEHBI U
JIBE BOJTHBI PACIPOCTPAHSIOTCS MO OJHOMY W TOMY K€
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Puc. 2.

OnTrnyeckas cxema HensoCKOro HyJsib-uHTEp-
chepomeTpa

00ITeMy MyTH B TPOTUBOMOIOKHBIX HAPABICHUIX HA-
Berpedy apyr apyry. C mesmsto ocrnabnenusi (hOHOBOTO
CUTHa/a 3a cYeT CABUTA TeoMeTpudeckoil dhaswl peasn-
30BaHa MPOCTPAHCTBEHHAs (HEIIOCKAs) CXeMa KOJIblie-
Boro uatepdepomerpa CaHbsAKA, BHYTPU KOTOPOTO W3-
JIlydeHne PacmpoCTPAHSIETCS 10 TPEM MPOCTPAHCTBEH-
HbIM KOOpauHaTam (puc. 2).

Hemnnockasi cxema KombileBoro wuuTepdepomeTpa
OCYIIECTBJIAET MOBOPOT MOJAApHU3anuu Ha azumyTt +90°
OpU  PACIPOCTPAHEHUM BOJHBI B TPSIMOM HAMpaBIIe-
HUM (M0 49acoBoii crpesnke) w Ha asumyt —90° mpm
PacCIpOCTpaHEHUNW BOJHBI B OOPATHOM HAIMPABIEHUU
(mporus 4acoBoit crpenkn). Onrnyeckas cxema WH-
TepdepoMeTpa COMEPKUT IIECTh MOCTeTOBATETbHBIX
nnocknx 3epkan Mi;—Mg m gBa cseronemmtenss CJI
u C/I,. Bepkana M ¢ mepeoTpazkaloT LJIABHBIA J1yd
BJIOJIb OPT TPEXMEPHOrO NPOCTPAHCTBA (BAOAL TPEX
rpaneii kKy6a). Ilapannenbnas p- u HOpMAJbHASA S- K
MJIOCKOCTH OTpaskenusi 3epkan My, g U cBeTOIeIUTENs
CJ/, KOMIIOHEHTBI BOJHBI OOYCIOBIMBAIOT MTOBOPOTHI
noadgpu3anun u u3obpazxkenus wa +90° mpm mpoxo-
JKJIEHUM CBETOBOM BOJIHBI BJIOJIb [EPBOTO W BTOPOTO
unaTepdepeHuoHHbIX 1wied [18].

Onruveckas cxema Hyb-uaTepdepomerpa (puc. 2)
ABTOMATUYECKH KOMIIEHCUDYET XPOMATHYHOCTH CBETO-
JenuTesei W 3epkaj, Oaaromapsi pacmpoCTpaHeHWo
IByX uHTEp(dEPUPYIOUNX BOJH 0 OJUHAKOBOMY MYyTH
B pa3MMIHBIX HampaBiaeHusx. /e mHTEpdepupyomme
BOJTHBI IMEIOT OJINHAKOBBIE CIIEKTPATbHBIE HHTEHCHBHO-
CTH, UTO SIBJISIETCSI HEOOXOAUMBIM W HETPUBUAIBLHBIM
YCIIOBHEM JIJTsl TIOJTHOTO 3aHYJIEHUS CUTHAJIA TEMHBIM IT0-
JIeM JIECTPYKTUBHON uHTEPhEPEeHIINH.

JInst HAOMIONEHNSA <«TEeMHOTO» BBIXOZA MPEeIyCMOT-
pen ceerogenurens C/;. Koucrpykrusno CJ/[; — mw-
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rogenurens CJ/[) BXOTHOE W3JIyUeHWE C BEPTUKAILHOMN
NUHEHHOM ToNgapu3anueil IPoXoauT 0e3 CyIecTBeHHBIX
moTeph W WHTEPMEPOMETP aHAIU3UPYET TTOJHYIO SHEP-
TUIO JIMHEHHO TOJISIPU30BAHHOTO BXOJHOTO W3JIYYEHUS.
[Lneun mrrepdepomerpa MOBOPAYNBAIOT AZUMYT OIS~
pu3anum BXOAAIero u3aydenns Ha £90° u BeIxomatmmit
CBET MpUOOpeTaeT MOJSPU3AIMIO, COBMAMAOIIYIO C Pe-
KUMOM oTpazkenust ceerogenurens C/;. Caosa 6e3 cy-
IIECTBEHHBIX MOTEPH Pe3ysIbTarT WHTePQEePeHInu mnepe-
HaMpPaBJIeH HA «TEMHBIN» BBIXOJ WHTEpdEpOMeTpa.

BreoceBoit ncrouHMK cBeTa, HANPABICHHDLIA B HH-
TepdepoMerp U HAGTIOMAEMBINH HA TOM K€ «TeMHOM>»
BBIXO/I€ MHTEP(MEPOMETPA, TOKA3HIBAET APYTOH PE3yh-
TAT: MJIOCKAS BOJHA PACIPOCTPAHSIETCH U3HAYATIHHO C
HAKJIOHOM OTHOCHUTEIHHO OCH MHTEP(epOMeTpa Ha CBe-
TOHEUTE e U TIPpeodpa3yeTcs HHTEP(MEPOMETPOM B JIBE
BOJIHBI, TAKZKE UMEIOIINe B3aUMHBIN HAKJIOH BOJTHOBBIX
dponToB. B maockocTn 3padka ONTHIECKOW CHCTEMBI
KapTUHA TMPOJOJIBHBIX WHTEP(MEPEHIIMOHHBIX MOJIOC CO-
OTBETCTBYET B MJIOCKOCTU W300PaYKEHNST IBYM UCTOUHHU-
KaM, pa3/ieIeHHBIM B MPOCTpaHcTBe. Takmm obpas3oM,
n300paZKeHUsi TOYEYHBIX BHEOCEBLIX HCTOYHUKOB IEO-
METPUYECKH PA3JIEIEHBl B MJIOCKOCTH W300pPaKEeHUs U
O3TOMY He WHTePMEPUPYIOT APYT C JAPYTOM.

Peanbubie nudpakinmonnbie n300paykeHust TOYed-
HBIX HMCTOYHUKOB COOTBETCTBYIOT (DYHKIIUSM paccesi-
uus Touku (OPT) onruueckoil cucremoii Teneckona
u wHTepdEpOMeTPa, UMEIONNX KOHEYHYIO AlepTypy.
Korma BHEOCEBOI MCTOYHUK PACTIOIOKEH TOCTATOYUHO
OMU3KO K ONTHYIECKON OcH, 00pa3yercss Masblil yromn
MEZKJIy BOJIHOBBIM BEKTOPOM U OChIO HHTEPGEPOMETPA
n ase ®PT nmeror manwiit JaTepaabHbBIH CIBUT BHYTPH
riasHoro makcumyma (menecrka) ®PT. Cnabo paspe-
MIUMBIH UCTOYHUK U €70 AXPOMATUIECKAs KON HHTEP-
depupytor B nporuBodaze, 9acTUIHO racs APYT IPy-
ra m3-3a jgarepayabHoro capura @PT. Jlannbnii pekum
HyTb-mHTEepGEpOMeTpa PacCMOTPEH IeTaabHO B pabo-
Te [2] anst cxembl 0606IIEHHOTO WHTEPhEPEHIIHOHHOTO
KOpoHOrpada, TaMm Ke MOKa3aHa YHUKAJIHHAS BO3MOIK-
HOCTH cBepxpaspernenus. MakcuMa bHbBIH PAa3HOCTHBIH
CUTHAJI IMeeT BHEOCEBOM CTOYHUK, HAKJIOHEHHBIH K OTI-
TUYECKOi ocu (MOBOPOTHOH ocu uHTEpdhEpOMeTpa Bpa-
IATEIBHOTO CJBUTA) Ha Yro, NpubJU3UTeNbHO B JIBA
DPa3a MEHbBIIHUIl yIJI0BOrO Pa3peIleHns TeIEeCKOMA.

3. BABUCUMOCTDb OCJIABJIEHN A
CUTHAJIA OT VIJIOBOT'O PABMEPA
NCTOYHUKA

WNurepdepomerp BpamarenbHOTO CABUTA CKIAIbI-
BAeT BOJHOBBIE (DPOHTHI ¢ B3AUMHBIM MOBOPOTOM HA
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Puc. 3. Jlysesas mogpens ans pacyera ocnabnenus ceeta AeCTPyKTUBHON nHTePEPeHLNel OT NPOTSXKEHHOTO NCTOYHMKA

180°. D10 0OyCIOBIUBAET 3aBUCUMOCTD CTENIEHU OCTa0-
JIeHUs1 CUrHATAa — WHTEP(EPEHIMOHHOI0 KOHTPACTa, —
0T (PYHKIINU KOTEPEHTHOCTH UCTOYHUKA CBETA.

B 3amage kopomorpadumm 3Be3ay NPEICTABISIOT
MPOTSIKEHHBIM HUCTOYHUKOM CBETA — HEKOTePEHTHBIM
JINCKOM C PABHOMEPHON WHTEHCUBHOCTBHIO U C PAJIAYCOM
kg, 3anMCaHHBIM B €IMHUIIAX YTJIOBOTO CIEKTPA.

WNurepdepomerp Bpamarenbroro casura wa 180°
TMPUBOINT K MHTEP(EPEHIINN JBA ONTUYECKUX TOJIS: JIy-
un u3 Touek 3padka A m C ckiaabBaioTcss B TOouke I,
cM. puc. 3.

Pesynbrar nnrepdepentnn n3 KaxKmaoi BHEOCEBOIt
TOYKHU TPOTSIKEHHOro oObekTta 3aBucut or OPX, 06-
pasyolieiicss B IpOCTPAHCTBE OT UCTOYHMKA (0ObeKTa)
0 uarepdepomerpa. OnTHYecKne CUrHAIBI B TOYKAX
A u C 3pauka ONTUYECKON CUCTEMBI €CTh Pe3yJILTAT WH-
TepEPEHIIMOHHOTO CIOYKEHUS C PA3HBIME (Da3aMU BCEX
TOYEK 00BEKTA OT MPOTIZKEHHOr0 ncToIHuKa. [loaTomy
nosis B TOUKax 3pavka (manpumep, A u C) umeror ya-
CTUYHYIO B3AaUMHYIO KOT€pEeHTHOCTH. uTepdepennio
nydeit u3 Touek 3padka A u C B rouke I yno6HO onuce-
BaTh C MOMOIIHIO0 KOMITJIEKCHON CTENeHN KOT€PEeHTHOCTH

pac = (uauf)/vIalc:
Iac = ((uae™® + uce®C)(uhe 94 4 uke 90)) =
= (uau®) + (ucus) + (usup)ell® =) 4
+ <u2uc>e—i(¢A—¢c) —
= IA + IC + 2 Re |:<UAU*C'>ei(¢A_¢C)] —
= Li+ o +2v/Talc Re [uace@—#)] . (1)

Be3 yuera mudpakinmm MHTEHCHBHOCTH CBETa MMEET

PABHOMEPHOE PACIIPEJENeHNE B TIOCKOCTH 3PadKa, WH-
rencuBHOCTH B TOYkax A u C paBHBI Mexay coboii ¢
0OBITON TOYHOCTHIO, [4 & Ic &~ I, u mo3TOMYy

Tac =21 (1 + Re [,uAcei(d’A"ﬁC)D . (2)

Crenenn ocIabIeHUs U3JIyYEHUsT OCEBOTO UCTOYHUKA —
HEIIOCPEICTBEHHO U3MepsieMast SKCIIePUMEeHTAIbHAs Be-
JINYMHA, OJUHAKOBAs [PU MHTErPAILHOM U3MEPEHHH
KaK B IVIOCKOCTH 3padKa, TaK U B TJI0CKOCTH M300pazKe-
nust. Ceromenurenb pas3esser TeMHOE W CBETJIOe I10-
Jist uHTEpPQEpPeHuy, YTO /IeJ1aeT BO3MOXKHBIM OJHOBpe-
MEHHOE U3MEPEeHUe MHTEHCUBHOCTEH TeMHOTO Inyjjed W
cBeTJIoro Iy ign mosieit. x oTHoOIenne paBHO KOHTpac-
Ty 3aHyJ/IeHUsl, OIPEIEIAIONEMY CTeNeHb OcC/a1ab/IeHus
cUrHajia — HyJIb-KOHTPACT:

NC = INulled. (3)
IBright

Onrtuyeckue CHUTHABL, TOJETCHHBIE CBETOIETUTETEM
(ne mokazaHHOM Ha puc. 3, HO (HAKTUYECKU YCTAHOB-
JieHHBIM B Touke 1), OyayT ¢aBUHYTHI O (ha3e OTHOCH-
TeJbHO JAPYr Jpyra Ha m paguan. CUTHAT «TEeMHOTO»
opTa CBETOJIEINTEIIST €CTh Pe3yJbTaT JeCTPYKTHBHOM
urTepdepenun (TeMHOTO MoJIst ), TOJIs CKIaIbIBAIOTCSA
B nporuBodaze ¢ (azoBbiM casurom 7 pagman. Cur-
HAJI CO «CBETJIOr0» moprta uHTepdepoMeTpa MOy 4aoT
B pe3y/bTaTe KOHCTPYKTUBHOW muTepdepeniun (CBer-
joro nonsg) 6e3 dazosoro casura. dns obosnadenus
STUX CUTHAJOB — MHUHUMATBLHOIO CHTHAJIA B PE3yJbTa-
Te MEeCTPYKTUBHON WHTEPMEPEHIINT 1 MaKCHMAThHOTO
CUTHA/Ia KOHCTPYKTHBHON WHTephEepeHIN — WCIOhb-
30BAHBI BEPXHUE UHIEKCHI «MiNn» U «MaAx»:

1106



MITP, Tom 134, Bemn. 6 (12), 2008

3
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[min = of (1 + Re {que"(”)D _
— (1 - Repac). (4

Imer = of (1 + Re [,Mceim)]) _
=2I(1+Repac). (5)

Nurepdepentmonnniii kKoHTpacT C' MKy MaKCUMAJIb-
HBIM U MUHUMAJbHBIM CUTHAJIAMHU DABEH JEeUCTBUTEIb-
HOI 4aCTU KOMILIEKCHOU CTeleHu KOTePEeHTHOCTU:

Jmaz min

W = Repac. (6)
Beipazkenus s onmcannsg maTEDQOEPEHIMU ADYTHX
nap MeHTPATbHO-CUMMETPHUUHBIX TOUEK TTOIY9aioT TaKk
e, Kak n st mapel Touek {A, C} (5), (6). Benrnunna
MO/l KOMILIEKCHOI KOTEPEHTHOCTH sl LEHTPAJIb-

Cac =

HO-CHMMETPHUYIHBIX TOYEK PABHA [LAC, MOCKOILKY IEH-
TPAILHO-CUMMETPAYHBIC TOYKN PABHOYIATICHBI OT IEH-
Tpa Ha PACCTOAHUE T M PACCTOAHUE MEZK/ly HUIMU PABHO
2r B IJTOCKOCTH 3padKa, IO3TOMY OGO3HAYUM [Loc = [

Bremem Beamuuay I — KOMTUIEKCHYIO CTEMEeHb KO-
FePEHTHOCTH, YCPEIHEHHYIO B IJIOCKOCTH 3padKa, s
HOCIEeIYIOMEro pacdeTa KOHTpacTa 3aHyIeHAd B ILI0C-
KOCTH U300paskenus, rje chOKyCUPOBAHBI (T. €. CyMMHU-
POBaHbI) BCE TOYKU 3PAUKA:

// Az, y) [u(z, y: —z, —y)] de dy

=" .

// A(z,y) dx dy

Pupil

rne A — QyHKuus npomyckanus 3padka. Torga KoH-
tpact 3anynenns NC paBeH OTHOIIEHWIO OCTATOY-
HOW MHTEHCUBHOCTW HETIOJTHOTO 3aHYJIEHNUSA TI0 TPUINHE
HECOBEPIIEHHON MeCTPYKTUBHON HHTEP(EPEHITNN K WH-
TEHCUBHOCTH KOHCTPYKTUBHOM WHTEP(EPEHIINN:

_ 1—Ren

NC=——7—.
1+ Reqt

(8)

B nexkaproBbIX KOOpAMHATAX IIOCKOCTH 3padka {x,y}
KOMILTIGKCHAA CTeIeHb KOTePEHTHOCTH MEXKIy JIBYMS
roukamu 3pauka A(wxq,y1) u C(xa,y2) paBua

H($1,y1;$2,y2) =

/ / Sk, ky) exp [i(ks Az + ky Ay)] dky dk,
:Source (9)

// S(ky, ky) dkydk,

Source

rae k, m k, OMpemensioT T- M Y-KOMTIOHEHTHI YTJIO-
BOTO CTEKTpa TOYKM MCTOUHWKA, Ax = Xy — 2y ©
Ay = Yo — y; — reOMETPUUECKHE PACCTOSHUS B ILITOCKO-
cru 3pauka, S(ky,ky,) — HHTEHCHBHOCTD ILTIOCKON BOI-
HBI, N3JIyIeHHON TOYKON NCTOYHUKA U PETUCTPUPYEMOM
B LIEHTPAJIbHOU TOYKE 3padkKa.

Kowmmrekcuasi cremeHb KOrepeHTHOCTH, YCPEeTHEH-
Has 10 WHTEHCUBHOCTH B 3padke, paBHA

// // A2, y)S (ks ky) exp [2i(kpx + kyy)] dk,dk,dz dy

Pupil Star

T [T awmstin ) o

Pupil Star

(10)

Teneckomn 6e3 amoau3anuy 3pavka ¢ KpYroBoii anepTypoil UMeeT e UHUIHY0 (DYHKITHIO TTPOMYCKAHWST BHYTPH amep-

TypbI 3pavKa:

Ar) :{ 1 1upm

0 mpm

rae r = /a2 + y2. U3 seipaxkenwnii (10), (11) nomy4unm

R 27

//S(kz,ky) //exp[z'AL]rdrdgo dkydk,
0

__ Star 0

r <R,

11
r> R, (1)

=

Star

mR? // Sk, ky) dkydl,

: (12)
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rae AL onpenensieT reOMeTpUIecKyO JJIMHY [IyTH, Bbl- kT !
PayKeHHYI0 B (DA30BBIX €IMHUIIAX Yepe3 BOJTHOBOE UHC- / S(ky )k ydk, —
no k =2m/\.

Hanpuwmep, asa nyda, ucxomsinye u3 TOYKUA UCTOY- kT e® ks -
nuka 1 m HampapjeHHbIe K TOYKaMm 3pauka A u C, cm. / Ji(2kL R) dk, / kydk, -
puc. 3, nmetor pasuocth dha3z ALc = k(|1A| —|1C)), )
MPOMOPIUOHATHLHYIO PA3ZHOCTH IE€OMETPUYECKUX JIJIHH
1A| u |1C|. Pasuocrs a3 misi TPOU3BOTBHBIX II€H-
1A} u [1C] 1— Jo(2ET*R) 1 — Jo(s)
TPaIbHO-CUMMETPUYHBIX Map TOYEK 3pavka, 3aJaHHbIX = = , (15)

(kTax R)2 32 /4

B MOJIAPHBIX KOOPIMHATAX € DATIycoM p = 4/ k2 + k2T
U a3suMyTOM ¢ — ¢, HAXOAUM AHAJOTMYHO DPA3HOCTH
dba3 AL A¢ 171 HeHTPATbHO-CUMMETPAYHBIX TIAP TOTEK

spauka {A, C}:

ALac = 24/k2 + kZrcos(o — ¢). (13)

[Moacranssa B Gopmyny (12) smecro AL Haiinennbie
no ¢opmyse (13) soipaxenus mis ALac u udarerpu-
Py, MOIydaem

= / S (ks ky) X

Star
R 2w

//exp

x dkydk, { 7R / S(ky, ky) dkgdl, § =

k2 + k2Zrcos(p — )| rdrdp p x

Star
R
=/ S(ks, ky) /27rJ0 (2/h2 +02r) rar|
Star 0
—1
x dkydk, 7rR2/ S(ke, k) dkodky p = (14)
Star

://S(k k)Jl(QVk%-I_sz)dk dk, x
N S

-1
{g S(ks, ky) dkydk, =
tar

kmaz

Ji(2kLR)
/ S ki kJ_R kldkl X

roe Jo u J; — dyaxnun Beccens mepsoro poma myJie-

BOTO W TIEPBOTO MOPAMKOB, ki =y /k2 + k2,

2r ®© D 70D
s =2kT"R=2— — — = ——

A 22 A
— 3(dPeKTUBHBIH pa3Mep UCTOYHUKA, 3aMUCAHHBIA de-
pe3 yriioBoit guamerp © 3Be3bl U guamMerp KpPyroBoii

anepTypbl Teneckona D.

O003HAYNE KaK Wy WHTErPATbHYI0 WHTEHCUBHOCTH
ONTUYECKOrO  W3JAy4YeHUs, COOPAHHYIO AamepTypoit
reneckona w3 Gopmysant (15), momydaem BbIpazke-

HUE 719 OCTATOYHOW He3aHYyJIeHHON WHTEeHCUBHOCTH

P ~1-ReR:
_wo 1— Jo(s)
P_2{1 Ere (16)

KOTOPOE COTTIACYETCS C PE3YIBTATOM, OMyOTMKOBAHHBIM
B pabore [2]. Ecin mpuHATL paspelneHue TeaecKona
pasabim D/ (Gosee TogHO Amamerp aucka Jipu pa-
Ber 1.22D/)), to dopmyna (16) nokaspiBaer 3aBucu-
MOCTh MaKCUMAJILHO BO3MOYKHOTO OC/Ia0/IeHIsT CUTHAJIA
OT YTJIOBOTO pa3Mepa 3Be31bl B eauHuIax A/ D, cormac-
HO pabore [2], cM. puc. 4.

IMosTomy mpemyiokennblii nHTEPdEPOMETP Bpalla-
TeJILHOTO CIBUTA TIPUHIUNUATIBHO HE OCIa0/geT U3/Iy-
YEHME OCEBOTO MPOTSKEHHOrO UCTOYHUKA, KOTOPbIH B-
JITETCSA CYTIePTO3NINEil BHEOCEBHIX HEKOTEPEHTHBIX TO-
YEUHBIX MCTOYHUKOB. B 3aBmcumocTn ot pasmepa oce-
BOTO MCTOYHWKA, W3MEPSAEMOTO B €QMHUIAX pa3perme-
Hus rejeckona A/D, xouTpact ociabiieHus yMeHbIa-
erca coryacuo (opmyne (2). Ero rpaduk usobparxken
Ha puc. 4.

B wacrHOCTH, KOHTpacT ocnabieHns MOKA3bIBAET
CIeIyIOIINe 3HAYEHUS 71 HECKOJIBKUX DPa3MEPOB HC-
TOYHUKA!

NC{0.006)\/D} ~ 107,
NC{0.002)\/D} ~ 10" 5.

(17a)
(176)

Bripaxenusi (17a) n (176) cooTBETCTBYIOT TeopeTHde-
CKHM TIpefie/iaM OCTabIeHnd CUTHAMA 3Be3] ¢ yIJIOBBI-
Mu pasmepayu 1.2 - 1073 n 0.4 - 103 yII0OBLIX CeKyH,
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YruoBoit pazmep ncrounnka, \/D

Puc. 4. 3asucnmocTb Hynb-KOHTpacTa OT pa3Mepa uc-
TOYHWNKa

HaOJII0/IAEMBIX OCPEICTBOM TEJIECKONa C ArepTypoit
auaMeTpoM 1 M Ha Ji/InHE BOJHBI 1 MKM.

Peanbubie onTuyeckne nu3mMepeHus B yCIOBUIX MIPO-
TAYKEHHOTO NCTOYHNUKA TTPU KOHEYHBIX TOYHOCTAX yCTa-
HOBKWU TOJIAPU3AINNA, TPA WCMOJIb30BAHNMN DPEATbHBIX
NOBEPXHOCTEl 3epKajl ¢ OCTATOYHOI MHUKPOIIEPOXOBa-
TOCTBIO M KOHEYHOH TOYHOCTBIO I0CTUPOBKU U T.II. IO-
Ka3bIBAIOT 3HAUEHNE HYIb-KOHTPACTA MEHBIee Teope-
TUYEeCKOr0 3HAYeHUd.

4. IABOPATOPHBIN MAKET 1
JIABOPATOPHBIE SKCIIEPVUMEHTBI

s memoncrpanuu 3¢ dexkra axpoMaTudeckoro 3a-
HYJIEHUST UPOKOTIONIOCHOTO U3JTYYeHUsT OCEBOrO UCTOY-
HUKA C TIOMOIIBIO TMPEIIOKEHHOTO HYJIb-UHTEPdEPO-
MeTpa, a TaKKe IJjis W3MEpPEeHHs ero XapaKTePUCTUK
U U3ydeHusi 0COOEHHOCTEN 3aHyJeHUsl B MPOCTOM IKC-
nepuMeHTe ObLT CKOHCTPYUPOBAH IKCIEPUMEHTATHHBIH
obpazerr muaTepdepomerpa. Onruyeckas OIOK-cxema,
SKCIIEPUMEHTa PUBEIeHA HA PUC. 5.

MpbI uCmOIB30BAIN IBA HE3ABUCUMBIX HCTOYHUKA
CBETa: TAJIONEHOBYIO JIAMITY GeI0Oro [BeTa U CymepIrOMu-
HecuenTHbI cBeroquos (SLD), koropsie 6bLiu ycTanos-
JIEHBI OTHOCUTEIFHO OCH WHTep(hEepOMeTpa BpaIllaTeTh-
HOIO CJIBUTa COOTBETCTBEHHO COOCHO € OCBIO BPAIIECHUS
7 ¢ HeOOMBIMNM HAKIOHOM K Heil. KommuMmmpoBanHbIe
MyYKH OT JIBYX WCTOYHWKOB CBETA CKJIAJBIBAJINCH TI0-
cpeacteom ceeromenutens C/,.

W3mepennbie CeKTpalbHbIE PACTPEIeIeHusT U3JIy-
YeHUU TraJoreHOBO JIaMObl U CyNePJIOMUHECIIEHTHOTO
JUO/A MPUBEJIEHBI HA puc. 6.

N3nyuenune raaoreHoBoii mamibl (Ipolie/iee yepes
KO0y crekya) mmeeT 3 HEKTUBHYIO TMUPUHY TayCCOBO-
ro crekTpa mpubansnTeabHo 300 HM ¢ MeHTPATbHBIM
MaKCUMyMOM OKo0si0 570 M. 3nadurenbHo Gomee ys-
KOTIOJIOCHOE M3JTyUeHHUE CYTEePTIOMUHECIIEHTHOTO IM0Ia
noKa3bBaeT 3(pEKTUBHYIO MUPUHY TayCCOBA CIIEKTPA
npubam3uTe b0 20 HM €O CHEKTPATbHBIM MAKCHAMY-
MoM 672 HM.

Jns ymaydinenusi OPOCTPAHCTBEHHOW KOTE€PEHTHO-
CTH CBET OT YKA3aHHBIX HMCTOYHUKOB OBLI TPOMYINEH
gepe3 MPOCTPAHCTBEHHBbIE (DUIBTPHI. Y3KOMOJIOCHOE
U3ydeHue CyHepJIIOMUHECIEHTHOrO IHOIa IPOIMyC-
KaJgn vepe3 OZHOMOJOBOE BOJOKHO, TIOCTE KOTOPOTO
MOJIyYa Il TPAKTUIECKU TOJHOCTHIO MPOCTPAHCTBEH-
no-korepenTrbiii  cBet. Illupokomonocunoe wu3rydenue
rajIOTeHOBOM  JIAMIIBI  TTOCPEJCTBOM  KOHJIEHCOPHOI
JUH3BI cobupanu Ha auadparme, KOTOPYO MOMEeIIaIn
B OKyCe KOMTUMATOPA — aXPOMATUIECKON JTMH3BI.

s meneit sxcmepuMeHTa TpeOOBATNCH PA3TUIHDIE
YIJIOBBIE Pa3MePhI OCEBOIO UCTOYHUKA, KOTOPhIE CO3/a-
BaJI, W3MEHsIsT MapaMeTpbl Kojaumanuu. Tak, 1js Bu-
3yasnu3anuu 00,1aCTu KOTePEeHTHOCTH, B KOTOPO# 1MOI0-
cbl mHTEpQEPeHIny HAOIIOAI0TCA ¢ HEeHCIe3aI0NnM
KOHTPACTOM, 3PEKTUBHBIN YIJIOBOI pa3mMep OCEBOTO
MCTOYHUKA TTPUOIUBUTETHHO PABHSJICSA 12 YIIIOBBIM MU-
mytam npu guadparme guamerpom 20 MkM u pOKyc-
HOM DACCTOSTHUU KOJLIMMATOPA 6 MM.

@ororpadus SKCIEPUMEHTATHHON YCTAHOBKY MOKA-
3aHa Ha puc. 7.

5. BUSYAJIN3AIINA OBJIACTHA
KOTEPEHTHOCTHA

Axpomaruueckuil Hynab-uHTEpQdEPOMETD ObLIT pas-
MEIIEH B MPOCTPAHCTBE 3PAdYKa OMTUYECKONW CHCTEMBI.
Ucrounuku cBera: 0CeBO# — rajoreHoBast JaMIla U BHE-
0CeBOIl — CYNMepIIOMUHECIIEHTHBIN INOM, OBLIN COBMe-
IIEHBI B MJIOCKOCTH 3pAadKa MOCPEICTBOM CBETO/ICTINTE-
ns Clly.

Ha pwuc. 8 mokasaubl cOOTBETCTBYyIOIINE UHTEPQE-
DEeHIIMOHHBIE W300pakeHus, KOTOPbIE JIErKO OTOZK]Ie-
CTBUTH HEMOCPEJICTBEHHO C KAYKJIBIM MCTOYHUKOM. Ha
puc. 8a KomblieoOpasHas MeHTpaabHas MOI0ca WHTep-
deperIun 06YCIOBIEHA OCEBBIM MPOTIKEHHBIM HCTOY-
HUKOM. B 3TOM ciydae Oblma SIeKTPUIECKH BKIIOUE-
Ha TOJBKO TAJIOTeHOBas jamma. Ha pwuc. 86 mpsamo-
nuHeiiHbie mHTEePQEPEHIINOHHBIE MOJIOCHI COOTBETCTBY-
0T BHEOCEBOMY MCTOYHUKY CBETA, MMEIOIIEMY HAKJIOH
K ONTHYECKOW OCH MPUOJU3UTENHHO 12 yrIOBBIX MU-
uyT. UneaTndukanmusa momoc TakzKe Jerko MpoBepsaeTcs
SJEKTPUIECKUM BKJIIOYEHUEM TOJBKO CYMePIIOMUHEeC-
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OceBo UCTOYHUK, ‘
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Puc.6. V3amepeHHbie CnekTpasibHble XapaKTepUCTNKI ranoreHoBol namnbl 6enoro ceeta (@) n CynepatoOMUHECLEHTHOTO

anopa (6)
uenTHoro auona. Ha puc. 86 nokazana kapruna uHTep-  HOM (DOHE CBeTa BHEOCEBOrO MCTOYHMKA. JleficTBUTENb-
depennun npu OJHOBPEMEHHOM BK/IOYEHWN [IBYX HC-  HO, JOKAJIH3AIM 0J0C HHTEDPMEPEHIUN CYIIeCTBEHHO
TOYHUKOB: OCEBOTO M BHEOCEBOTO. BUIHO, YTO TeMHBIE pPa3IWYHA 71T OCEBOTO W BHEOCEBOTO MCTOTHUKOB. [le-
nHTEePhEPEHIINONHbIE TTOMOCHT JIOKATW30BAHBI B IE€H-  TEKTUPYIOT M3JIyUeHwre BHEOCEBOTO MCTOUHWKA, COMEp-
Tpe, COOTBETCTBYIOIIEM T€OMETPUYECKOMY TIOJIOZKEHHIO  ZKallleecs B YepeyIomnuxcs HHTephePeHIMOHHbIX 00~
ocn myab-uaTepdepomerpa. Pucynok 86 miamoctpupy- — cax Ha (poHe MPaKTHIeCKH TeMHOTO TTOJIs, MOy YeHHOTO
eT MPUHINT JAeWCTBUS aXpOMATHYUecKoro nHTepdeper- B pe3yabTaTe JeCTPYKTUBHON wHTepdepeHIn n3Iytie-
LHUOHHOrO KOopoHorpada, ocaabJIsonero CBeT 0OCeBO-  HUsl OT oceBOro mcrouynuka. Ha puc. 86 ocrarounsbrii,
IO MCTOYHUKA JJIS JETEKTUPOBAHUS HA €ro OcCAabyeH-  He TOJHOCTHIO OCTIAbJICHHBIH CBET OCEBOrO MCTOYHUKA

1110



MITP, Tom 134, Bemn. 6 (12), 2008

D u3nyeckne 0CHOBbI aXPOMaTUHECKONR HYNb-UHTEPEPOMETPUN . . .

6

Puc. 8. VHTepdepeHunoHHbie KapTuHbl, Habnogaemble B NAOCKOCTN 3padka: a — UHTEPdEpPEHL sl MPOTSIXKEHHOIO OCEBOTO

NCTOYHUKA, 6 — nHTepdepeHL s TOHeYHOr0 BHEOCEBOrO NCTOYHNKA, 6 — COBMELLEeHNE ABYX NHTEP(EPEHUNOHHbIX KapTuH

an b

00yCIOBTIEH HEIOCTATOIHON, MAIONH MIPOCTPAHCTBEHHOM
KOTEPEHTHOCTHIO OCEBOT0 MCTOYHUKA — C1ab0# KOJITH-
mamnneit. B cayuae nabiromennst 3Be3161 B KadecTBe oce-
BOI'0 UCTOYHUKA PAaAAyC HEHTPAJbHOU KPYTOBOU TeM-
HO# MOJI0CHI MHTEP(EPEHIIUN CYIIECTBEHHO YBEJTHIUT-
¢ M3-3a BO3POCIIEeH MPOCTPAHCTBEHHOU KOTePEHTHOCTA
MPAKTUIECKU TOYEYHOIO MCTOYHUKA 3Be31bl U (POH 3a
CYeT JAeCTPYKTUBHON WHTEPQEPEHInN CTaAHEeT MPAKTH-
YeCKM TeMHBIM. B MIaHupyeMbIX acCTPOHOMUYECKUX Ha-
OJTI0JIEHNSX Pa3Mep 3Be3bI COTHEUHOTO TUTA UMeeT yT-

JIOBO#1 pa3Mep HEeCKOJbKO YIVIOBBIX MUJIIUCEKYHJ, B TO
BpeMs Kak 3(PPEKTUBHBIN pa3Mep MCTOYHUKA KOJIJIU-
MWPOBAHHOM TAJIOTE€HOBOM JTAMTIBI B MAKETHOM 3KCTIEPU-
MeHTe OBLT PABHBIM TPHUOIU3UTENHHO 12 yrIOBBIM MU-
HyTaM.

Creyer OTMETHTH, 9TO, €CTH yKA3AHHBIA MPOTs-
JKEeHHBIH uCTOYHUK (0KOJI0 12 yryioBbIX MuHyT) HAGJIIO-
JlaeTcst KAK BHEOCEBO# 3a CYeT HAKJIOHA €r0 OCH K OTITH-
qecKoit ocn maTEepdpepoMerpa, ero n3006pazKeHmne B 3pad-
Ke CHCTeMbI TaKKe HAOIIOMAI0T B BUE MPOIOIbHBIX MO-
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Puc.9. UHTepdepeHunss BHEOCEBOrO MPOTS>KEHHOIO

NCTOYHWNKaA

J10¢ mHTEepQEePEHITNH ¢ JOKATU3AIIeH TeMHOMN TOJI0CHT B
IIeHTpe, KaK TOKA3aHO Ha puc. 9.

VKazaHHBIN IEHTP COOTBETCTBYET I€OMETPUYECKO-
My MOJIOKEHUIO0 ONTHYECKO#W ocu uHTEepdhepoMeTpa.
Kourpacr narepdepenunonnoit kaptuasl C' CHUZKAET-
Cs OT MAKCHMyMa B IIeHTPe HHTEP(EPEHITNOHHOIO KOH-
Tpacra 0 HyJs Ha IpaHuIle 00JACTH KOTEPEHTHOCTH,
0003HaYEHHON TYHKTUPHOU JuHued. /lamee KOHTpacT
CHOBA HE3HAYUTEJIHHO BO3PACTAET 10 CIEAYIOMIEr0 M-
uuMyMma u T. 1. [loBemenne kouTpacta — GHyHKINNA BUI-
Hoctr nHTepdEPEHIIMOHHBIX MMOJIOC — COBMAIAET C Kac-
cudeckuM [19] ommcannem ¢ ucnonb3oBanueM QyHKIHIT
Beccesna nepsoro pona nepsoro nopsiaxa J; (14):

O = Imax - Imz'n — 2J1(rl)
Ima:t + Imin r!

; (18)

rae r’ — onTudeckast KoopanuaTa. ®aza BOJIHBI HA Tpa-
HUIE 00/1aCTH KOTePEeHTHOCTH — MEHTPATBLHOrO JIenecT-
ka pyukmun Beccens — nperepmeBaer CKavoOK HA T pa-
JuaH, ¥ HA puc. 9 HA TpaHuUIEe 00J1aCTH KOTePEeHTHOCTH
CBETJIas T0JI0CA CKATKOM MEPEXOIUT B TEMHYIO TTOJI0CY
7 Ha00OPOT.

JlaTepamabHblit pa3Mep 00JaCTH KOTEPEHTHOCTH, €T0
quamMerp Deoperence COOTBETCTBYET TEOPHUH IUPPAKTO-
merpuu [19] ¢ nonpaskoit Ha audpaKIUOHHOE PACIPO-
CTpaHEHHEe ONTUYECKON BOJHBIL:

Ao F'

2L\
Dco erence ~ O. R
h 3.83 in + D

; (19)

rme F' — dokycHoe paccTosgrme KommuMmaropa, d — aaa-
MeTp auadparMbl, OMPeIeIAONInil JIUHEHHBINH pa3Mep
WCTOYHHUKA, \g — MEHTpaIbHasA JIUHA BOIHBI, L — pac-
CTOsIHUE OT IIJIOCKOCTH KOJIIMMATOPA 0 TJIOCKOCTH JIe-
TekTopa, D — amaMeTp KOJJINMaTopa.

B dopwmyse (19) nepsoe ciaraemoe onuchbiBaeT Jia-
TepaIbHBIA pa3Mep 00JaCTh KOTePEHTHOCTU B IJIOCKO-

CTH KOJLIUMATOPA, BTOPOe c/laraéMoe COOTBeTCTBYeT JI1-
bpaKInOHHON PaCXOAUMOCTH JIyUa B MPOCTPAHCTBE OT
kosmuMaropa 110 jgerekropa (I13C-kamepnr).

6. A XPOMATNYECKOE 3AHYJIEHUE B
IIJIOCKOCTU N30BPAKEHU I

Jnst yBenuwdenusi TPOCTPAHCTBEHHONW KOTEPEHTHO-
ctr 3 PEKTUBHBIN pa3Mep HCTOYHUKA OBLT yMEHBIICH
MpUOIU3UTETHLHO 10 YIJIOBOTO pa3mepa 10 yrioBwIxX ce-
KYHJI, 9TO cOOTBeTCTBOBaIO npubiausureasno 0.02/D.
Habmomaemprit amamerp ob61acTv KOTEPEHTHOCTH J0-
cturaj npubIu3uUTEILHO 16 MM U TPEBBIMIAJ JIUHE-
uerit pasmep unmna [13C-kamepst, pasroro 1/3 moiima
~ 8.47 mm. I'panuma obsacTu KOrepeHTHOCTH HE Ha-
Omromanack B mose 3penust 6e3nuu30B0# [13C-kamepnbr
B IJIOCKOCTH 3padka. [Jist mepexoa B MI0CKOCTH W300-
paskeHusi WCIOIb30BAIN CTAHIAPTHBIN 00BLEKTHB, (Ho-
Kycupyromuii miockocts 3padka na [13C-kamepy.

st memoncrpanuu 3¢ dexkra axpoMaTudeckoro 3a-
HyJIEHHsI OCEBOrO CHTHAla B HHTEPdEPOMeTpe <«TeM-
HBIfl» U «CBETJIbIN» CUTHANDBI ObLIH PA3/IETeHbl HA CBe-
ronemurene C/l (puc. 5) u mepeHaNpPABJIEHBI C TIOMO-
IBIO JIOTIOTHATETBHOTO cBeToeuTesss C/[3 B mose 3pe-
uust [13C-kamepsbl s UX OJHOBPEMEHHON perucrpa-
nuu. [Ipu COBMEIEHNN TEMHOTO U CBETJIOTO CUTHAJIOB B
MoJIe 3PEHUsT MEYK/y CUTHAJAMU YCTAHABIUBAJIN HEKO-
TOPOE YTJIOBOE PACCONTACOBAHKE, TAK 9TO «CBETI0E» IMO-
J1e naTepdepeHInn HabII0TAIN CMEIIEeHHBIM BBEPX OT-
HOCHUTEJILHO CMEIIEHHOTO BHU3 «TEMHOTO» TIOJIs.

CorylacHO 3aKOHY COXPAHEHHWsI YHEPTUU, CUTHAJBI
TEMHOTO U CBETJIOr0 BBIXOJOB HHTEP(MEPOMETPa KOM-
MJIEMEHTAPHBI, T. €. JOTMOJIHSIOT APYT Apyra: HabIoga-
ercs JIeCTPYKTUBHAS UHTEeP(EPEH s HA TEMHOM BBIXO-
Jie ¥ OIHOBPEMEHHO KOHCTPYKTHBHAsI HHTEPdEPeHIns
Ha CBETJIOM BBIXOZE. [Ipu uepeayrommuxcs: mojgocax uH-
repdepeHIun, COOTBETCTBYIONINX BHEOCEBOMY HCTOY-
HUKY, WU [PU YMEHBIIEHUH KOTePEeHTHOCTH CUTHAIIBI
Ha JIBYX BBIXOJAX WHTEP(EPOMETPA CTAHOBUJINCH MPHU-
Om3uTeILHO paBHBIMU. [109TOMY HADJIIOIEHNE CBETIIO-
IO BBIXOJA OBLIO MCHOTB30BAHO B KAYECTBE OMOPHOTO
CUTHAJIA, ¢ KOTOPHIM ¥ MPOBOJUIOCH CPABHEHME OCIA0-
JIEHHOTO CHUTHAJIA.

MN3obpaxkenne, npeacrasaennoe Ha puc. 10a, 66110
MOJTy9eHO, KOTJIA SJEKTPUICCKU OBLIT BKJIIOYEH TOJIBKO
BHEOCEBOI MCTOYHNK, €0 TTapHoe n3obparkenne HabIo-
Jlali Ha JBYX BBIXOJAaX HHTepdEepoMerpa: «CBeTIOM»
BBEPXY U «T€MHOM» BHUZY. KayKIOMy 37€eMEHTY mapbl
COOTBETCTBYET WHTEHCUBHOCTH, TPUOJIN3UTEHHO PaB-
Had OJHON 4YeTBePTONl CyMMAapHOU MOIIHOCTU BHeEOCe-
BOTO MCTOYHUKA, W TU 3JEMEHTHI PACIIOTOKEHBI CHM-
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Puc. 10. AxpomaTumyeckoe 3aHyneHUe: g — dNEKTPUYECKUN BKIIIOHEH TObKO BHEOCEBOV UCTOYHUK; 6 — 3NEeKTPUYECKU BKIIO-
YEH TOSIbKO OCEBOW UCTOYHUK; 6 — LnhpOBOE CPABHEHNE TEMHOIO 11 CBETJIOFO MOJIeli OCEBOr0 UCTOHHUMKA; 2 — INEKTPUHECKOE
BKJIIOYEHME ABYX UCTOYHUKOB: OCEBOrO 11 BHEOCEBOTO

METPUYHO OTHOCUTEIHLHO ONMTHYECKON ocu mHTEpdEepo-
Metpa. g Busyanusanuu HyTh-KOHTPACTA WHTEHCUB-
HOCTH BHEOCEBOTO MCTOYHUKA YCTAHABIUBAIN HA TPHU
MoPpAIKa HAYKEe WHTEHCUBHOCTU OCEBOTO MCTOUHUKA.

Ha puc. 106 npuBemeno m3oOparkeHme B Ciydae,
KOTJA JJIEKTPUYECKN ObIT BKJIOYEH TOJIBKO OCEBOIt
HUCTOYHUK OEIOro cBeTa — KOJIMMHUPOBAHHAS TAJIO-
refoBas Jjiamna. THTEeHCHBHOCTH OCEBOTO HCTOYHHUKA
u Bpems sxcno3unuu [13C-kamepsr ObLIH TOZOOPAHBI
Tak, 4TOOLI HE MPEBBINATH JUHAMUYECKUN IUANa30H
[M3C-kamepbl 10 pekuMa HACBIIEHWs. B BepxHeil mo-
JIOBUHE TOJIsT 3PeHNsT — B O0JIACTH «CBETJIOTO» BBIXO-
Jla — W3JydeHne 0CeBOro MCTOYHNKA TPUOIM3NTETHHO
COOTBETCTBYET HAYATLHOW SHepruu. BHuzy mosst 3pe-
HUs BUJEH CAa0BIH yPOBEHb OCTATOYHOrO CUTHAA —
HEe3aHYJIEHHOTO OCEBOTO MCTOYHUKA.

JIs 9KCTEePUMEHTATHHOTO M3MEpeHUs KOHTPACTa
zanynenuss NC wa puc. 106 mpuBeIeHbI PaBHbIE IO
pasmepy obmacTu n300parKeHus «CBETIOT0» U «TeMHO-
ro» momeii. OuudpoBanublit curaaa (GpOTOOTCUYETOB B
KAaKJI0f TOYKE CYMMUPOBAJH IS HAXOYKIECHUS WHTE-
I'PaJIbHBIX MHTEHCUBHOCTEN TI0JIel, UX OTHOIIECHUE PaB-
HO Beqmunne mopsiaka 1073, uro HaxommTCs B COOTBET-
CTBUU C OTIEHKOW TIpEeIeTHLHOTO 3aHyIeHUs, OTPAHNYEH-
Horo 3¢ dexrusabiM yraobim pazmepom 0.02A/D upo-
TSIZKEHHOTO OCEBOTO MCTOYHUKA.

Ha pwuc. 102 mpeacraBmeHo u3o0paykeHue s CIy-
gasi, KOrJa OCeBOI 1 BHEOCEBOW NCTOYHUKN CBETA BKJIIO-
9eHbl OJHOBpeMeHHO. B Bepxmeit obacTh «CBETIIOE»
ToJIe OCEBOr0 MCTOYHUKA MOTHOCTBIO MEPEKPBIBAET TIO
WHTEHCUBHOCTH W3JIyUeHne c1aboro BHEOCEBOTO MCTOU-
HuKa. B To Ke BpeMms B HUKHEH 00/aCTH OIS 3PEeHU
«TEeMHOE» M0JIe OCEBOT'0 UCTOYHUKA JIOCTATOYHO OCJIab-
JIEHO W JIAIb HE3HAYUTEIHLHO M00aBiser (hOH K BHE-
OCeBOMY WCTOYHHUKY. B 3KcmepmmeHTe CBET TajoreHo-
BO# JTaMITbl, OOPA3YIONINH BHEOCEBOH MCTOYHUK, UME

HEMPEPBIBHBIN CriekTp mupuHoi 0komo 300 HM u ObLT
ocsabyeH, 9To CBUAETEILCTBYET O TIOJTHOM aXpOMaTHtIe-
ckoM 3anysieaun. Bpems srcnozurun [13C-kamepbl oko-
J10 4 ¢, 9TO MOKAZBIBAET MEXAHUYIECKYIO CTAOUIHLHOCTD
Hyab-uHTEpPdEPOMETPA.

7. BBIBO/BI

IIpenmoken HOBBIIT TpexMmepHbIi HWHTepdepoMeTp
00IIero myTu Jisi aXpoMaTHYECKOTO 3aHyJICHUS B 3a-
Jlavax 3BE3THON KOPOHOrpadum: MOTAIIEHWH OCEBOTO
UCTOYHMKA CBera (3Be3/bl) [Jid HaOJIONEHUs BHEOCe-
BOro mcrounnka (mmanersr). Teopernueckne xapakre-
PHUCTUKH COTJIACYIOTCSI C TOCTABJIEHHBIM J1abopaTop-
HBIM 9KCIEPUMEHTOM, B KOTOPOM TPOJEMOHCTPUPOBA-
HO axXpoOMaTHYeCKOe OCIa0JeHne OCeBOrO CUIHANA C
HYJIB-KOHTpacTOM 1073 B BHANMOM CIEKTPATILHOM JMa-
nazone mupuaoi 300 HM.

IIpuBemena  Teopuss  dddexTa  3aBUCHUMOCTH
HYJIb-KOHTPACTA BCJIEACTBUE HYACTUYHOM TPOCTpPaH-
CTBEHHOI  KOTEPEHTHOCTH, BBI3BAHHON KOHEYHBIM

pa3zMepoM MPOTIKEHHOTO UCTOUHNKA. MeTo Hy Th-uH-
TepepoOMeTprUn B CYIIECTBYIOIIEH pean3aiun MOKeT
oniTh mpumenen B UMK-ngmamasome, rme TpeboBanme
HyIb-KOHTpacTa cocTapiasger 1079,

OcHoBOMOIATAIOIINE TPWHIMITBI  aXPOMATHIECKON
nHTEp(EPEHIIMOHHON KOPOHOTPadUu OBLIN PA3BUTHI
rpynmnoit 1. Pa6oua u3z O6cepsaropun ropoga Hurisr
¥ aBTOp OJArOJapeH 3a BCECTOPOHHIOI TOIJIEPKKY U
KOHCTPYKTUBHBIC 3ameudanus. ABTOp Takyke Ojaroma-
per FO. Oranu, FO. Takaku, T. Tanake, T. Illuene,
T. Kypokase n3 Toku#icKOoro yHUBEpCUTETA CETHCKOTO
xo3gaiicTBa n Texuosoruit, M. IlamoBckum m M. Take-
ne u3 Yuupepcurera snekrpocsasu (Tokuo), a rakike
J. Hummukase, M. Tamype m H. Mypakamu u3 Haru-
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OHATBHOH ACTPOHOMHUYECKOH 0OCePBATOPUHU 3a BHUMA-
HUe, 00CYKIEHUsT W TTOMOIIh. JacTh paboThl (pUHAHCH-
posasnack u3 rpanta 18656018, JSPS u mporpamm «Ha-
nomarepuanei» u «COE». Asrop 6maromapen B. Pun-
KeBUUIOCY 13 MOCKOBCKOTO 9HEPTeTUIEeCKOTO WHCTHUTY-
Ta 3a BCECTOPOHHIOK TOIIEPKKY U MOMOIIL B padbore.
YacTh pe3ynbTaToB paboOThl JOKIAIbIBATACE HA Mewk-
JIYHAPOIHON Hay9IHO-TexHu4YecKol koudepenmun «On-
TUYECKUE METOIbI UCCJIEIOBAHUS TTOTOKOB», MTPOXOIUB-
meit B8 Mockse B 2007 1.
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