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I • B B E Jl :~ H H E 

B pae5oTe pacQMaTP~BaiOTC.fl xa)aKTep~cT~KM HeKOTOpux reoMeTp~

qecK~x ¢opM ITOJILIX aJIIOMHHR3t1IpOBa:IHhiX CBeTOBO,ILOB C TOtiKtii 3peHJ7f.fl MX 

npMMeHeH~.fl B tiepeHKOBCKOM CtieTtil~Ke (I), pae50TaiOmeM Ha npRHUMITe ITOJI

HOrO BHyTpeHHero 0Tp8.'llteHM.fl, C pa,n:HaTOpOM R3 ITJieKCMrJiaca ,ILJI.fl per:vr

CTpaUHM aHTMnpoTOHOB c pc = I,4 E3B. 

B yKa3aHHOM THne ctieTtiMKa q .. 3peHKOBcKoe MSJiytieHMe, BhiXO.ILHmee 

R3 TOpUa pa,ILMaTOpa, HanpaBJieHO :10 nytiKY tiaCTMU tii COCTaBJI.fleT C Ha~ 

, Onpe,JJ;eJI.fleMbiM R3BeCTHbiM ypaB-

HeHVIeM 1>paHKa-TaMMa tii 3aKOHOM n·)eJIOMJieHR.fl CBeTa. 

TaK KaK McnoJID30BaHMe ,ILJI.fl p3r~cTpant~tt~t qepeHKOBcKoro cBeTa 

¢oToyMHOJKMTeJie:M, pacnoJiaraeMhlx 3 nytiKe, HeJKeJiaTeJIDHo, oe5utiHO 
" 

npRMeH.fiiOT CBeTOITpOBO,ILhl ( CBeTOBO,!!;bi), nepe,ILaiOmMe CBeT OT pa,n;~aTOpa 

Ha ¢0T0KaTO,IL ~OTOyMHOJ!Cti!TeJI.fl, pa~ITOJIOXeHHOrO BHe nytiKa. 0,ILHaKO 

CBeTOBO,n;hl, R3rOTOBJieHHhle tl13 011Ti1tieCKtii np03patiHOrO BemeCTBa, B 

CtieTtiMKe "nOJIHOfO BHyTpeHHero OrpaxeHH.fl" He npMMeH.fiiOTC.fl, TaK KaK 

tiaCTD TaKOrO CBeTOBO,n;a, paCITOJIO:lteHHa.fi B nytiKe H VIMeroma.fl KOHTaKT 

C pa,ILHaTOpOM ClleTtiHKa, CaMa .fiBJitleTC.fl pa,n;HaTOpOM VI HapymaeT npHH

UHIT pae50Tbl ClleTtiVIKa. IT03TOMy B raKOM CtieTtiHKe HCI10JID3YIOTC.fl ITOJIHble 

CBeTOBO,ILhl C HaHeCeHHbiM Ha HX BHJTpeHHIOIO ITOBepXHOCTD OTpaJICaiOmMM 

MeTaJIJIHlleCKMM CJIOeM. 

KOJIMtieCTBO CBeTa, rrepe,n;aBaei!Oe CO BXO,ILa CBeTOBO,ILa Ha ero 

BbiXO,n;, 3aBHCMT OT TaKHX ¢aKTOpOB, KaK ¢0pMbi CBeTOBO,ILa, pa3Mepa 

CBeTOBO,ILa, K034>¢HUReHTa 0TpaJICeH7f.fl MeTaJIJIHtieCKOrO ITOKpbiTM.fl, KalleCT

Ba HaHeceHM.fl OTpaJICammero cJIO.fl A .n;p. 
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B OTIIIIChiBaeMOM HIIIJite ~KcnepiiiMeHTe JII3MepSIJICR KO~cpcpiiiUIIIeHT CBeTO

nepe.IJ;atJIII, onpe.nenReMbrl-1 OTHomeHIIIe14 KOJIJIIqecTBa cBeTa, rrepe.naHHOOO Ha 

BhiXO,I( CBeTOBO,IJ;a, K KOJIIIItJeCTBY CBI~Ta, na,IJ;aDmero Ha BXO,IJ;HOe OTBepCTJIIe 

CBeTOBO,IJ;a. 

3a.Me TIIIM, tJTO TaK KaK MaKC11MYl.1: qepeHKOBCKOrO M3JiyqeHMSI JieJitiiiT B 

qJIIIOJieTOBO~ OdJiaCTM CTieKTpa, HaMdi)Jiee TIO,IJ;XO,IJ;SID{IIIM MeTaJIJIOM ,IJ;JIR OTpa

JKaDmero TIOKp11TT!lR RBJIReTCR aJIIDMMHH~ (TadJI. I). 

II. k'IMMHTAU1ffi YCTIOBH11 tffi:?EHKOBCKOrO H3nYLfEHHB 

B padOTe pa.CCMaTpliiBaDTCSI TIOJihle CBeTOBO.IJ;11, KOTOpbie ,IJ;OJIJKH11 JIIC

TIOJio30BaToCR B cqeTqMKe "TIOJIHOrO BHyTpeHHero OTpaJiteHT!lR" C pa,IJ;IIIaTO

pOM III3 TIJieKCMrJiaca, npe,IJ;Ha3HatieH·1oro ,IJ;JISI periiiCTpaUT!lM aHTT!lTipOTOHOB 

c pc = I,4 E~B. YroJI qepeHKOBCKoro cBe~eHMR B .naHHOM cnyqae coc-

o " TaBJISieT 8 = 36 30 • ITo B11XO,~e M3 pa.IJ;HaTOpa CBeTOBble JIYtiH dy,IJ;yT 

COCTaBJIRTo yroJI f C HanpaBJieH tleM nyqKa ( OCIII CtJeTqJIIKa) paBHhlti 

63°15 1 
, rrpHqeM ~,IJ;aR TOtJKa TO~Ua pa,IJ;HaTOpa dy,IJ;eT HCTOtJHHKOM Ta

KHX HarrpaBJieHHblX JiytieH. HHTeHCHB"10CTo H3JiyqeHHSI, BhiXO.IJ;Simero qepe3 

Topeu pa.niiiaTopa 

OTHOCJIITeJioHO OCJII cqeTqJII.Ka H OTiperLeJIReTCR COOTHOll!eHIIIeM Me:m:,IJ;y ,IJ;IIIa

MeTpOM III ,IJ;JIIIIHO~ pa,IJ;IIIaTOpa. 

B ~KCnepiiiMeHTe IIIMIIITIIIpOBaJICSI ;nyqati UeHTpaJioHOrO npOXOJit,IJ;eHJIIR 

qaCTIIIUbi qepe3 pa.IJ;IIIaTop, T.e. OCIII cqeTtiiiiKa. CBeT OT KaJIIIIdpOBaHHOH 

JiaMTIOqKIII na.KaJIHBaHJIIR npOXO,I(HJI qe~e3 CIIIHIII~ CBeTOcpiiiJioTp Til rra,IJ;aJI 

Ha orrTJIIqecKyro CIIICTeMy, .naromyro napanneJioHhl~ rrytJOK nyqe~. 

3TOT nyqOK CBeTa qepe3 ,IJ;IIIacpparMy rrorra,IJ;aJI Ha BXO,IJ;HOe OTBepCTHe 

CBeTOBO,IJ;a TIO,IJ; yrJIOM 90°-63°15 = 26°45 1 
K ITJIOCKOCTIII BXO,IJ;HOrO OTBep

CTIIIR CBeTOBO,IJ;a. nJIIacpparMa Bhi,IJ;8JIRITa Onpe,IJ;eJieHHYD TIJIOCKOCTo CBetJeHT!lR, 

~ 
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IlpOXO.I(JIII{yiO 't!epe3 OCIJ C't!eT't!MKa, TO'l!Hee, COBOKyiiHOCTIJ IIJIOCKOCTe~, 

IIOBepHyTHX .n;pyr OTHOCMTeJIIJHO .n;pyra Ha yrOJI < I0°. Pa.n;MaJIIJHble pa3-

Mepbl .I(FiacpparMbl MMMTFipyiOT .I(JIMHY pa.n;MaTopa, KaK 3TO BFI.I(HO I13 pMC. 5. 

CBeTOBO.I( MMeJI B03MOJitHOCT1J BpamaTJ,CJI OKOJIO OCM 00 I , liTO II03BOJIJIJIO 

MMI1TI1pOBaTIJ pa3JIM't!Hhie IIJIOCKOCTM t:epeHKOBCKOrO CBetJ:eHMJI. 

CBeTOBOkt IIOTOI\ I13MepJIJICJI C IIOMOII{IJIO KaJIHCipOBaHHOrO qJOTOYMHOJitM

T.eJIR, .I(JIR IWTOporo TO't!HO I13BeCTH€. OCiJiaCTIJ JIMHekiHOCTM CBeTOBO~ xapaK

TepMCTl1KI1 (aHO.I(Hbi~ TOK - CBeTOBOv: IIOTOK). C IIOMOII{IJIO 3TOrO qJOTOyMHO

JR:MTeJIJI CibiJia IIpOBepena O.I(HOpO.I(HOC~'IJ CBeTOBOrO IIOTOKa, na.n;aromero B 

pa3JU1't!Rble TO'l!KM .I(MacpparMbl I1 I13MepRJICR CBeTOBO~ IIOTOK Ha BbiXO.I(e CBe

TOBO.I(a (B e.I(MHMUaX aHO.I(HOrO TOKa qJOTOYMHOJR:MTeJIR). llpM I13MepeRMRX 

CibiJia y't!Tena sonnaa xapaKTepMCTMEe. <lJOTOKaTO.n;a <PoToyMHOXMTeJIR. 

Ot!eBFI.I(HO, IIOJiyt!MB 3aBHCHMOCTE J(O() aHO.I(HOrO TOKa cpOTOyMHO

JitMTeJIR, ycTaHOBJieHROrO Ha BbiXO.I(e CBeTOBO.I(a, OT yrJia IIOBOpOTa CBeTO

BO.I(a ~ OTHOCMTeJIIJHO OCM 00/ V. M3MepMB CBeTOBOH IIOTOK, IIa.I(aiOII{l1H 

na .n;MacpparMy, nerKo orrpe.n;eJIMl~ KC3~MUMeRT cBeTorrepe.n;a't!M cBeTOBo.n;a: 

J J(o~.Jcia 
K = ---=--"-

10J.; 
(I) 

r.n;e J = JqgO J , a J - CBeT OBO~ IIOTOK, rra.n;aiOII{MH Ha .I(Ha<f>parMY. , IO I f 
(KoscpcpMUHeHT IO B cpopMyJie (I) BBe.n;en .n;na nopMMpOBKM, y't!MTHBaromeH 

yrJIOBOH pasMep .n;Ma<PparMbi, paBHHH I0°). 

Pe3yJIIJTaTb1 M3MepeHl1~ .I(JIJI pa3~I1t!HbiX qJOpM CBeTOBO.I(OB, T.e. 

3aBI1Cl1MOCTl1 J ( 0(. ) .I(JIJI pa3JII1t!Hb1X .I(Ma<PparM (.n;pyrMMH CJIOBaMM, pa3JII1t!

RO~ .I(JII1Hb1 pa.n;MaTOpa), K03cpcpi1UI1eHTbl CBeTOIIepe.n;aqM K, 3aBMCI1MOCT1J 
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E03~~HUHeHTa CBeTOrrepe~aqm OT $O])MN CBeTOBO~a rrpHBe~eHH B Ta6n. 

2 + 3. TotiHOCT:& It73MepeHHSI K co<:TaBnSieT! I5%. 

0TC50p $OTOYMHOJEHTeJISI ITO RHHeiiROCTH CBeTOBbtX xapaETepHCTHE rrpo

H3BO~HTCSI Ha MOHOXpOMaTOpe, r~e liMeeTCSI B03MOEHOCT:& TOtiHO orrpe~e

RSIT:& CBeTOBO~ TIOTOE (B OTHOCliTeRhHHX e~MHHUaX). 

ill. B H B 0 .U H 

Hs aHanHsa 3KcrrepHMeHTan:&HHX ~aHHhlX ReTpy~HO c~enaT:& cne~yDmme 

BbiBO~I:I: 

I. ITpH O~HO~ H TOll JR:e ~HacpparMe K ~RSI CBeTOBO~OB C KpyrOBI:IM 

CetieHHeM 60n:&me, tieM ~RSI CBeTOBO)(OB C rrpRMOyrOR:&HhtM ceqeHHeM C 0~

HO~ H TOH J~te rrnoma~:&D cetieHM~. 

2. ,UnR CBeTOBO~OB, rrnoma~H ~leHHH KOTOpHX B03pacTaDT K BHXO~y 

CBeTOBO~a, K 60n:&me, qeM ~RSI Tarurx J!te CBeTOBO~OB, HO C yMeH:&maiD

mHMHCSI K BbiXO~y rrnoma~RM!ti CetieHHlf. 

3. IlpM MeH:&tneH KPMBH3He CBeTOBO~a H 6on:&me:M ~MaMeTpe CBeTO

BO~a K 6on:&me, TaK KaK B 3TOM cnytrae nytiM cBeTa rrorra.n;aDT Ha B:r:axo.n; 

CBeTOBO.n;a, HCTihlTaB MeH:&mee tiHCRO OTpaxeHHH. 

4. Pacrrpe~eneHVIe HHTeHCMBHOC~~H CBeTa J (d) Ha BbiXO~e CBeTO

BO.n;a rrpH KpyrOBOM cetieHHH TIOCTOSIHHOH rrnoma,n:M 6onee paBHOMepHoe,tieM 

,I(RSI CBeTOBO~OB C rrp.riMOyron:&HbiM CEltieHHeM. 

5. ,UnJI CBeTOBO,l(a TIOCTOSIHHOrO KpyrOBOrO CetieHMSI K MMeeT HaM60n:&

mee 3HatieHHe ITO cpaBHeHMJO C OCTaJ£:&HbiMM paCCMOTpeHHlilMH $OpMaMH 

CBeTOBO,l(OB. 

6. Ko3qxpHUMeHT cBeTorrepe.n;atiH K Oon:&me ,n:JISI cBeTa, HCTihiTaBmero 

O,l(HO OTpaxceHMe B UHRHHJ(pliiqeCKOM pa~MaTOpe,tiTO 06'DJICHJieTCSI nytrmHMlii 
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yCJIOB~HM~ B 3TOM CJIJ'Iae .D:JIH nona;;aHHH CBeTa Ha lf>OTOKaTO.JJ: rp0T0YMHO

JICMT8JIH (c M8H:&lliMM l!MCJIOM OTpa.JB:eHHti). IlpM KOpOTKOM pa.n;MaTOpe, TI0-BM

JI:l1M0My, 11M88T CMhlCJI BXOJI: CB8TOBO);a ,n:eJiaT:& B BM,IJ;e TipHMOrO U:MJIHH,IJ;pa. 

06ecnel!l1BaiOmero ,II;OTIOJIHHT8JI:&HOe O);HOKpaTHOe OTpa:l!teHMe ,IJ;JIH CBeTa, Bhl

rne.n:mero M3 pa.n:MaTopa. IlpM HeM3MelHOM yrJie Blllme.n:mero H3 pa,n;HaTopa 

CBeTa TIO OTHOlii8Hl110 K 0Cl1 Cl!8Tl!HEE. M BllidpaHHOti lf>OpMe CB8TOBO,n;a 

K 3aB11C~T OT OTH0lii8H~H e_ , r,n;E e - )J;JI11Ha pa,n;HaTOpa, a d a 
,n;MaMeTp pa,n;~aTopa. 

7. IIp~ cpaBHMTeJI:&HO HeB!liCOKON. K ,n;JIH qepeHKOBcKoro cBeTa B 

TIOJIIliX aJIIOMMHH3MpOBaHHiliX CB8TOBO,]J;8X, He06XOJI:MMO MM8T:& B BM,n;y, qTO 

,n:axe .JJ;JIH H83Hal!HT8JI:&HOrO CUHHTHJI~HU:HOHHOrO 3rplf>eKTa B pa,n;HaTope CBe

TOTiepe.n:aqa MOJ!teT 0Ka3aT:&CH B HeCROJI:&KO pa3 60JI:&llll1M, l!eM ,lJ;JIH qepeH

KOBCKOrO 3W¢8KTa. 
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3aBI1CV'IMOCT:b K03qxlm[(VIeHTa OTpaXeHlt'UI .fie lit cJg 
OT ~RJttHH BORHll rra~~romero CBeTa (%). 

225 250 275 300 325 350 375 •!00 450 500 550 600 650 700 800 900 

8I 84 86 87 88 88 89 89 90 90 - 90 - 87 84 90 

I8 26 28 I2 4 50 77 88 9I 92 93 94 95 96 96 96 

.. 
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KO~~MnMeHThl CBeTOTipOEO~HMOCTH CBeTOBO~OB (CO CBeTOcpvUI:OTpOM). 

Cfp~ -! CBeTO- K (%) Jf- lett~ 
IO~a ~Hacpp. ~~ 

(eM) OTITHM. <]?OpMa CBeTOBO.n;a 

6,6 I2 I,35 I65° 
6 5 IO I,I2 -I95° 

~~ 
7'3 9 I,OI 6 -+40° 
' 

6,3 8 0,90 
7,7 7 0,79 
0,3 6 0,68 

5,4 I2 I,3 I300 5,6 IO I,I -2300 

~ 
4,4 9 I,O A,..-· 6 - 35 -0 -+35 
3,6 8 0,9 
0 7 0,8 

I4,9 I2 2,0 90-
9,8 IO I,6 -I45° 

~ 7,8 9 I,3 '\./ 3 +80°-
--80° 

8,4 8 I,I 
4 6 6 0 9 

I8,5 I2 2 0 70 -
I7 5 IO I'6 -II5° 

D 26:6 9 r:3 3 155°-225° 
225°-315° 

6,6 8 I,I -40°-+400 
0 7 0,9 

II,6 I2 I,3 
7,6 IO I,I paBHOM, 

~ 5,8 9 I,O "-' 6 
5,6 8 0,9 
4,2 7 0,7 

II,6 I2 I,3 45°-
8 6 IO I,I -I65° 

' 
ro'5 9 I,O ('..; 6 220° 
I3'5 8 0,9 -320° 
5:2 7 0,7 

20 3 I2 I,3 
22:8 II I,6 paBHOM 

~ 24,6 IO I,4 3,5 
25,0 9 I,2 
7,0 6 0,7 
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OTpai!taTeJI:OHaR CITOCOCiHOCT:b (K) OT)(eJI:bH:biX ytiaCTKOB CBeTOBO)(OB 

(co ClleTOcpHJI:bTpOM) 

~~eTOB 0TBepcn'Ie K (%) paBHoe pa3-
HOCTH )(Hacp-
parM 

7-6 32 
I 9-8 I5 

12-IO 8 

7-6 0 
8-7 27 

2 9-8 8 
I0-9 I7 
12-IO 3 

9-8 7 
I0-9 I8 

3 12-IO '51 
8-7 48 
7,6 5 

4 12-IO 64 
I0-9 '"'"' 0 
9-8 36 

I2-IO 62 
I0-9 23 

5 9-8 7 
8-7 9 

I2-IO 52 
I0-9 ~ 0 

6 9-8 '"'-' 0 
8-7 4I 

I2-II -46 
II-IO 7 

7 I0-9 24 
9-6 78 


