








OUTHKHN, HO IO CHX IOP B OUTHKE CTOMT OCOOHSKOM M mMeeT
TONBKO KpaiiHe abctpakTHOe QopManbHOE TOMKOBaHme. ilmer
CBOEr0 IpeofoJieHnsA (OPMAJIIN3M ¥ OCTAIMIAACH J0CEIe «HOCBO-
IUIMOCTEY CaMOT0 KIIACCHYECKOr0 y4veHmns o0 5IeKTPOMATHHTHOM
none. IIporpece B 10l obnmactu Teopermueckoit (QPHIMKI, HATO
HAJeATHCA, POIINTCILHO IIOMOKET NAJILHEHNeMy pasBHTII0 M-
KPOOLTHKH.

Ilpuromy mckpenHO0 6s1arOAPHOCTL MOMM TOBAPHIEAM H C€O-
rpymapkam — B. JI. Jlesmmny, E. M. Bpywm6epry, I1. II. @eo-
¢mnonpy, B. fI. Ceemmunrony, A. H. Cepuenro, TI. A. Uepenrony,
@®. M. Ierepman, T. B. Tumodeesoir, M. J1. lananwny. Ux na-
yUHBIe pPe3yJhTaTEl BO MHOTOM OO0JIerYmim peuieHMe CTOHBIIMX
mepeji HaMM 3aM1ad.
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I'naeéea nepeasxn

BU3YAJIBHEII METOJ{ N3MEPEHHSA KEBAHTOBBIX
OIVETY AN

§ 1. «Knaccmueckuey M KBaHTOBEE (IYETyalud cBera

CymecrsoBanne 0ecnopAfoYHON MHKPOCTPYKTYPH B CBETOBOM
TIOTOKE HEeNOCPEeCTBOHHO JOJKHO O0HAPYHHUTHCA CTATHCTHYCCKUMHU
OTHJIOHEHVAME OT CPOIHUX 3HAYeHHH (PIYKTyanuaMu) B Pa3IMIHEIX
ONTHYECKHX CBOWCTBAX HOTOKA. Jlyia HabmomeHusa Takux QIyK-
Tyanuii HeOGXO[IMO HKCIEPHMEHTHPOBATL C OYeHb CIabHIME
HCTOUYHHKAMH CBeTa WM CBeTOBRIMHE IoTOKaMu. J[Ba oTHX ycmoBus
He PaBHOCHIBHEI JJI KJIACCHYECKOro (BOJHOBOTO) W KBAaHTOBOTO
pacCMOTpeHHA BOIpOCa.

OOGHYHLIN HCTOYHMK €BETa COCTOMT U3 MHOMKeCTBA M3IIydaloninx
NBHKYIMAXCA YACTHUI[, B3aMMOJIeliCTBYIOMHUX OjfHA € APYTOIi, coyna-
PAIONEXCA, HOJyYaloMuX HOBEE HMIIYJIBCH K M3JyYeHHIO WM, Ha-
060poT, IpeKpamannyx M3ITyYaTh OPH yAapax. YUHTHBasg CTATI-
CTHYCCKMII Xa0€ HTHX IPONECCOB, JETKO IOHAThL, YTO M B KIACCH-
YeCKOM pAacCMOTPEHHH 3aa9¥ IPH OTHOCHTENIBHO MAJIOM - THCIIe
CBeTANUXCHA YacTHI] W Upy HAOIOZeHHN MX KOJJIeKTHBA 32 OYeHb
KOPOTKEEe HpOMe;KyTHKH BpeMeHH HeoOXOJmMO OMupaTh CTaTHCTH-
9eCKMX OTKJIOHGHWII OT CpelHEero 3HAYeHHS B CBETOBOM IIOTOKE.
Tarme guyrryarun OyayT BhpakeHHeM 0eCIOPATOTHOCTH MOJIERY~
JAPHHX ABMKOHNI cBeTAmeiica cpepnl. BajHo, BIpoYeM, OTMETHTE
cllefyomue OCOOEHHOCTH STHX (HKIACCHYECKHX» CBETOBHIX (IIyH-
TYaI|ii: mpesKie BCero OHY OLpPENesIAIOTC TOILKO MPONeccaMu, Ipo-
HCXONANMMHA BHYTPH MCTOYHHKA CBeTa, H He JOJKHH 3aBHCETH OT
MOIIHOCTH CBETOBOTO HOTOKA, mounajaimero B npmbop. Mosxwo,
HAIpHMep, m3yJaTh CBeT Ha JI00OM pacCTOAHME OT OueHb ciaboro
TOYEYHOTO MCTOYHHKA, HO (PIYKTYyaluu JOJUKHEL OCTATLCA IPeiK-
HEMH, TaK KaK OHHU OLPEeNeJIAITCH TOILKO MOJIEKYIIAPHEIM [IBHJHe-
AMeM B caMoM wmcrouHmMKe cBera. G Ipyroi CTOpOHE, € KIaccH-
YECKOH TOYKE 3peHMst BO3MOJKHO OCYIIECTBHThL HCTOYHHK CBETa,
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simmennnit guryrtyamuii. IlpencrasuM cebe, HaLpuMep, MOJIeRy-
AEI, pAacTBOpeHHEE B OUYeHb BA3KOM BemecTBe U (ayopecHmpylo-
mpe NHOJ JeliCTBHeM BHEITHero HMCTOYHMEKA, cpoboHoro (mim
IPAKTHYECKH CBOOOJIHOTO) OT  (MIyKTYAarlmii. C wiaccHyecroii
touxy 3peHnA (IIyOpeCHEpPYIONHe MOJIeKYJIIEl, He MOIBePKeHHEe
pos0ysKIaOMeMy WM TyIlameMy JeiiCTBHI0 BABKOW  Cpejibl
(B €OOTBETCTBHME € ONKITOM), HMOIGKHE H3Jydarh CBET HeIpe-
pHBHO ¥ LIOCTOHHHO, Ge3 (uyKryarmii.

QueBuiHO, YTO (KJIACCHYEGCKNE» CBETOBHE (QIyRTyalus JoJ-
#KHLI B OYEHDH OOJILINOM CTEILIGHH 33BHCETH OT (PU3AYECHOTO COCTOH-
HHA HCTOYIEKA CBETa, W TOJBKO JUJIA YCJIOBHH PABHOBECHOTO TeM-
mepaTypHOTO M3IydeHns abCOMIOTHO YePHOTO Teia 3TH (NyKTya-
OUE MOTYT OHITH OILIpefielieHE], He3aBHCHMO OT €OCTaBa M CTPOeHus
3TOTO Tejd, KaKk (YHKIHA ero TeMIeparypH.

Kpantopag mpHpoma H3NyJYeHHs B KOpDHe MeHAeT XapaKTep
PnyKTyanuoRHEIX ABjenuii. [laske B TOIBKO YTO PACCMOTPEHHOM
coydae, KOIfia ¢ KIACCHYECKOM TOYKH 3PEHHA CBETOBEHIE dayk-
TyamuH MOTYT OTCYTCTBOBATH, JIOIFKHE! B IIOJHON Mepe IPOABIATLCA
KBAHTOBKIE (IYKTyaIws, OIpeflelifAeMbe TaK HAa3EIBAEMOH «CLOH-
TAHHOIY HE3aBHCHMOCTLI0 AKTOB M3JIydYeHHH OTHEIbLHHX MOJIEKYJl.
B ofmem ciyuae, OIHAKO, HA 9TH KBAHTOBEE (PIIYKTYaldu JNOIFKHEL
HAKJIAMHBATLECH CTATHCTHYeCKHME KOJe0aHWsA, BHIBHBAGMEE MOJe-
KyJAPHHMY [BIKCHUAMH U B3aVMHEIMH BO3MYICHMsIMH 4acTuil.
HanpmMep, Tpn BHEYIKICHHOM BO3BDANeHME BO30YIKIEHHOH MO-
JIKYJIHI W3 METacTaOMILHOIO COCTOSHNSA B JIa0MiIbHOe ¢ MOCIeyio-
MMM HB3IyveHneM ROJKHEL HPOABIATHCH (RIIACCHIECKHe» (ryK-
Tyammm, OTPasKAIIMe CTATACTHYCCKHH GeCHOPANOK MOJEeKyJAp-
HBIX BEHYJKIAIONHX BO3MYIIEHHUil, Ji BMecTe ¢ TeM OyjyT HMeTh MecTo
KBaHTOBHE OTKIOHEHHA, OTBEYAIONITE CIOHTANHOMY XapaKTepy BO3-
BPAMEHNA W3 OOLIYHEIX BO3OYKIEHHBIX COCTOFHMII B HODMaJILHEIC.

Ilna sHeprum WM3nydYeHHS B B3aMKHYTOH IOJIOCTH HArPeTOro
4epHOTO Tela cpefHEE EBajgpar ofmmx Quykryanmd (kaaccmde-
CKMXx M KBaHTOBHIX) BHpaKaeTCs ABYWIeHHOH (opMyion IiH-
WTeiHa, NOKA3HBAKIIell aJMTHBHELL XapakTep o0onmx pORoB

$aryrryammii [1]:

e P E%
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Vo — 00BEM MONIOCTH;
vV — 4acToTa H3IyYeHud;
Av — paccMaTpHBaeMHI ClGKTpaJbHBIA HWHTEPBAJ.
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0 OPYTHX ONTHIECKUX CBOIETBAX BemecTsa 0COGEHHO MHOTOYHCIICH-
HEI IMEHHO JUIf BHJNMOTO CBeTa.

Iipe orcyrcteum o0meKTHBHEIX HpHOOPOB MCCAEOBaHMe, ecle-
CTBEHHO, JOGKHO OHIZIO CHOBa 00paTHUThCA K HMOMON(M IJIa3a, YiKe
OKa3aBLIIET0 B PAa3BHTHH OLUTHKE HeomenmMeble ycuyrm. B 1932 r.
Bapaee u YepHn [3] BEICKA3aJH LpeioioKeHHe O BO3MOHKHOCTH
HaOJIOJIeHNsl KBAHTOBHX (UIyRTyanumii cBeTa IpH HOMOIIM IJiasa,
afanTEPOBAHHOIO Ha TeMHOTY. XOpOmo m3BecTHA BHICOKAH YYB-
CTBHTeNIFHOCTD TJla3a, J0CTaTo9Hoe BpeMs (okoio 1 waca) mpoGeiB-
mero B MOJIHOW TEMHOTe. JTa YyBCTBUTOILHOCTh HECKOJILKO (HHOITIA
BO MHOTO pa3) koJiebsercs A pa3unix Habiogaresneii ¥ g OTHOTO
n toro ke Halmofgarens B pasnoe BpeMsa. OHa 3aBHCHT OT MeCTa:
CeTIATKH IJa3a, Ha KOTOpoe majfaer M300paskenme, W OT IJIHHLL
BOJIHBI NPHEMEHHEMOTO cBeTa. A IUIMH CBETOBHIX BONH OKOJIG
020 My HDOPOT 3PHTENILHOTO OIIYMEHHsI, T. €. MIUHEMAJIbHASA 3P~
TeJILHO BOCIIPHHEMAaeMas SHePrud Ipy HaOIIOIeHAN CBeTOBOTO IATHA
amaMeTpoM okoio 6, orOpackBarmiero msofpaskeHme Ha paccTos-
uum 8° o1 meHTpanbHOTO yrayOnenns Ha nue riasa (fovea centra-
lis), cocraBnger, 10 HAIIEM U3MEPEHUAM, OLMCEIBACMEIM HEzre [11],
0k0510 200 goToHOB B 1 CEK. C OTHOCHTEILHNME KOJIeGCAHHAME IS
ueThpeX pa3HEX Halmopareneir B pxBa pasa. llo mamepemmam
Iexra m ero corpymumeoB [12], mast A = 510 mu, pua ceerame-
TocA OATHA ¢ yriioskiMue pasMepamu 10" 1 npu nabmonennn 06i1acThio
ceryaTky, pacuoiqxennoin B 20° o1 fovea, murmManbHOe cpemnee
3HAYeHWE CBETOBOM YHEPTHH, BEI3HBAIIEE 3PHTEILHOE OMYIeHNe,
coorsercreyer mnpuOnmsmrensHo 100 ¢oromam ¢ wonebanmaMu
3HAYEHHIl NpPUMEPHO B TPH pas3a. YKazaHHIE YMCIA OTHOCATCA
K DHepru#, 1 a Ja o m e it Ha rya3. Hecomuenno, wro ma nyu
K €eT9aTHe YacTh SHePrHM TepseTcd BCICACTBNE OTPAKEHENH U MO~
ITIOMEHNsT B rIia3ubix cpefax. Hakonen, B camoii cergaTke mpouc-
XO[UT HeNOJHOe NOTJIOmEHNe CBeTa; [OJTOMY MeHCTBHTEILHOE
4nCI0 (OTOHOB, BHBHBAKIEe MUHEMAILHOE 3PHTENHHOE OILy-
meHye B CeT9aTRe, rOPasfo MeHbIIE YKA3AHHHX HU(DP M TOIGKHO
N3MEpATLCH HEMHOTHMH fecAtKamu. llpm rtakux ycnosmax mno
3aKOHAM CTATHCTVHMp QIIYKTYaIuy [OJUKHLI OHTH OYeHbL 3HA-
9UTeIIHHBIMH.

Coobpassennst 0 HeM30EKHOCTH KBAHTOBHIX (IYKTy anuii B yCa10-
BHAX HAOIMIOIeNNA T71a30M Ha HOpore M OBLIM TIOJIOFKEHH B OCHOBY
pabors Bapueca m Yepuu. Homkpernnie ommiTh, mocrapiienHbie
nvy, OBUTM, ONHAKO, COBEPIIEHHO HEJOKA3ATEJBHEIMH M HPOCTO
ommboynbiME. OHEITH MPOM3BOJMWINCE B yCIOBHAX, IIPH KOTOPHIX
HEKAK Helb3s OLiI0 M30eHaTh MHOTOYHCICHHEX B OY6HSH CHIILHBIX
¢usnONOTHYECKUX PIYKTyanuif, XOpOIIO M3BECTHHIX (M3HOIIOTAM
m ncuxosioraM 2] u ropaspo 6ojee 3aMeTHEIX M PE3KMX, YeM OFKH-
naembie KBauToBhe (uykryanmm. Onue u3 Taxkux ommtoB BapHeca
n Yepum cocrosii, HampuMep, B TOM, YTO KpPyIJlag IOBEpXHOCTE
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HPACHOI0 (YUKCANIOHHOTO IATHA OT 36JICHOTO PABHSIOCH B HAINNX
mepsrix oubitax 4°. Messmy mmexom m TpyGoit J1;/2, momemanach
JIIs ocnabrieHns ¢BeTa B OIPEesICHHOe, N3BECTHOE YMCII0 Pa3 CToma
CTERJISIHHEIX IJacTHHOK. Haskpmasg macTmHka ocyabiseT cser,
BCJIGACTBAE IBYKPATHOTO OTPayKeHMWSI, KAK NOKa3al: (POTOMEeTpH~
geckme maMepenusi, Ha 7%. BBogs ma nyTm cBeroBOro mydka B
TEMHOTE HEROTOPOE THCJIO CTERJISHHHX IJIACTHHOK MJIH, Haobopor,
yMEHBINAasg 9HUCII0 UX, JIETKO KOJIMYECTBEHHO, CTYyIeHAMH, PEryJm-
poBaTH CBETOBOI MOTOK BONH3M mopora.

Ha BropoM croe pacmosioskeH acrporoMmdecknit xponorpad CB
€ KaTylmKOH TejerpagHOi OyMasKRHOH JICHTH M 3JICKTPHYECKN Pery-
JAPYeMBIMA MEPBAMA, ITH Hephsi CBABAHGI ¢ BpPamAOmMuEMCH Ha-
croM S TakmM 00pa3oM, 970 RaKEoMy o0OpoTy pamcka oTBedaer
otMeTka Ha GyMakmO# senTe. Ilpm mOMOmE 3JIEKTPHICCKOTO KO-
qa K Ha mpyrom cTosie HabIOHATENh MOMKET JeJaTh CBOM OTMETHA
BpPEMEHE HA [IBWRKYHIEHCH JIeHTe.

Omnpit npomseognTesi cepylomum obpasoM. Ilponece aganranmu
miasa Habmopatenss gynmres nonEail dac. Ilopbopomor mabmroma-
TeJf OMMPaeTcsi Ha CHENUANBHYI0 HOMCTABKY, OORIYHYI0 B OHHTAX
no (uamoyormdeckoil onTmre. Uepes TpyOy [ M, ria3 Bmmmt
obe Togrm L, w L,. Hprocts 0b6erx TOUER perysmpyercsi JIacThio
NONAPA3ANNOHELIMA puaMamu 2, m R,, 9acTei0 CONpPOTHBIICHUS -
Mo W, m W,. I'nas Bce BpeMs QUKCHPOBAH Ha KPAaCHYI0 TOUKY,
BCIIENICTBUE ¥Wero 3eieHass TOYKa HaOMofaercd Iepudepmiecky Ha
paccrongunu 4° or fovea.

Jnsa naGmopernit TpebyeTcs MOBONBHO MIIATEIHHAS LPEIBAPH-
TeNbHAA TpenmpoBra (5—10 ceaHCOB, IPOIOIKAIINMXCS IO Kpaii-
Heil Mepe mo 1 wacy). llexns 270l TPeHIPOBKYE — IPUY9INTH II1A3 K
QuKrcanum, K HeprpeprIecKOMy 3PEHHI0 H BMECTE C TeM K BHIMATE) b~
HOCTH, Tpelyiomercsl [jisi CBOEBPEMEHHOH permcTpanum HabIo-
HAEMEIX BCOBUOEK Ha3KEMOM Kioda. Hamm MuOroyernmit ommt ¢
HecaTROM Habrofarerell MOKAa3al, 9T0 y Beex 6e3 meKinoveHuit mep-
Bhle M3MepeHns (O TPEHHPOBKY) HOCAT OecHOpPAOYHKIH XapakTep,
YKa3piBag Ha HENOCTATOYHYI0 «oOydeHHOCTBY INasa. Bonsmyio
poib wmrpaer cocrosiume Habmopartens (ycTayocth, BpeMsa HHA,
foneanennoe coctosipme m mp.). OdYeHH MelmaeT M3MEPEHHMAM Tak
Ha3EIBAEMbIl «COOCTBEHEHEI CBET CETIATKM», T. €. CBeTJIHe obnaka,
peaomume mepen riasoM B TeMHOTe. sl ONEITOB HeOXOIMMO Br-
6upaTh mepmopsl, KOrja 5TO ABJIEHNE y HAGIIONATENs OTCYTCTBYeT
A BeckMa ociabiieHo.

SacraBnsag pmek S BpamaTthed, Habopmatens, Bce BpeMs
¢urcmpyss a3 HAa KpacHOE IATHO, IOHIKAET TOCTEHEHHO
APKOCTL 3€JIEHOr0 OATHA (KAKYINErocs B 3THX YCJIOBHAX Oec-
IBETHHIM) [0 IOPOTa.

Ileppriit HOBHII KaveCcTBGHHBIA pPE3yJIbTAT BTOH WPOENyPH,
uMerompmii  QyHIaMEHTaNbHYK) BaKHOCTB, COCTOHT B TOM, 9IO
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B mammx ommrtax mociemyromux Jjer (1938—1941 rr.) ycra-
HOBKa OBliIa HECKOJBKO m3MeHeHa [9], mpm coxXpaHeHNMH, OIHAXO,
BCEX IEpBOHAYAJIBHEIX cymecTBeHnnx wgacreil. Ha puc. 3 mama
ee cxema.

Tonopa mabmopaTesisa, Xak B Ipe)kHell yCTAHOBKE, ONUPaeIcH
Ha mopboponmmuk. a3 urcupoBan Ha KpacHyw0 TOUKy S (ocmab-
JIAEMYI0 TO JKEJAHHI0 IpH NOMOIMU PeocTaTra) mOCPEeNCTBOM CTe-
KJIAHHOI WacTUHKE G. MeHsia HaKkJIOH 3TOHM IIIACTHHKHM M ee pac-
CTOSAHAEe OT OCH YCTAHOBKH, MOKHO BapbHpPOBATEH YTOJ MEm]y
fovea m mcOEITYeMEIM MecTOM ceTdaTtkH. H 9TOMYy MeCTy ceTdaTKH
CBeT OT HCTOYHEKA J0XoxnT depes mmapparmy O, 3aKpHTYI0 MO-
JIOYHBIM CTEKJIOM, 4Yepe3 oTBepeTHe B pgHCke [), BpamaiomeMcs
OpH OOMOMHM CHHXPOHHOTO MoTopa M, uepes cueroduasTp F
H, HaKOHeIl, Yepe3 CTOLY CTeKJIAHHBIX IJIaCTMHOK P m HeliTpaib-
ublii ororpaduueckuit knwa K. J{magparma O ocpemaercs aM-
Dol HakaJIMBaHHs, OOTaeMoOl akkymy:asaTopHoli Oatapeeii. Ceer
HaTpaBJiisAeTca B Iilad 3epkanoM m. Jna abcoloTHRIX m3MEpeHMAi
SHEpTHEd, OTBEYAKINell 3PHTENHFHOMY HOpPOry, 3epKajio m W Mo-
JouHasg IJacTHHKA unepen nmadparmoin O yOmpalorcsa, u [Ha-
¢parmMa ocpemaercs «depHHIM Tesom» T'.

B ar0ii ycTranoBKe yriiophie pa3mephl HabioomaeMoro Kpyrioro
¢BeToBoro npTHa OORWHO paBHAnmECH 6. BoasmmEcTBO Habmome-
nuii mpoussopmiiock Ha paccrosEmm 8° ot fovea.

Jlos m3Mepenndsi DpU PasiMgHbIX JUIHHAX BOJH BMECTO jaMihl L
MOMEIIAJICH MOHOXPOMATOP € JAMIOH H ¢ JOHOJHHTEILHBIMHE (PYIIb-
TpaMu, 3amMUIMAIIAME OT PACcCesIHHOIO CBETA APYIHX IJIMH BOIH.

Jns cpasrelna guena ¢oToHOB [V, ma g a o Il B X HA 3pavoR
riasa B TOM Ciydae, KOIJla B ceTdaTKe MOrjomaeTC A I
¢doronos, mecobxommmo 3HATE abCoNIOTHOe 3HaUeHHE SHEPIHH, Ma-
JTamomell Ha 3padok Iya3a 3a BpeMsa Benmennmkm. [[7g 3T0TO CILY:KHT,
KaK yiKe yKazaHo, gepHoe Tteno 7' (pmc. 3), mpmaBHraemoe K ama-
¢parmMe O (npn yOpaHHOM MOJOYHOM CTekJe). SHasd TeMuepatrypy
gepHOTO Tena 0, pasmepnl oTBepcTmsi (), CHEKTpAJIbHOE IIPOLYyCKa-
HEe ¢unesTpa I, paccrosume nmagparMsl O OT 3padKa B JHAMETP
spaura HalaromaTess B ycJIOBHAX TeMHOBOI ajanTalum, MOKHO
Ha OCHOBAHHMW 33KOHOB 96PHOIO H3JYUEHHS ONPENEIIHTH MOMIHOCTL
CBETOBOTO NOTOKa, majaimero Ha 3padok. TemmepaTypa gepHOro
tesa Geiza oxosio 1100° K. TognocTs mpHBOIUMKX HEKe 3HAYCHHM
sueprmn [V cocrapisier mpubmmamrensuo 109%,. [mamerp spauxa,
HCHOJB3YEeMOr0 LpH LOJHOH ajanTanmm, oupefesisiics (oTorpa-
¢mposaHmeM ria3a IpH cBeTe BenblregHoi jJamobl. I riasy mpu-
mumanca Macmrab, ¢gororpadupyembiii BMecTe €O 3padvKOM.

Beuny meynoberBa mocrosiHHOH paboTH € WEepHHIM TesOM JiaM-
mouka [, Ipn oupeneleHHOM pe;KuMe TOpeHHs H upm HabiofeHmEn
gepes cserouibTp F 6bla cpaBHEHA ¢ YEPHEIM TesioM. B pasibHed-
IeM OHa Kak BTOPHYHBIH STAJOH CIYKOJa [IJA OTHOCHTEJLHHX N
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abcomoTapix mamepenmii. Ha ocmopammm (12) m (14) upn P 2%

n = ny. Ecnm noMmmo (uykTyanmoHHOH kKpuBoit P(z) msBecTHO
abconoTHOe 3HAYEHHe HHEPIMN I HEKOTOPHX Z, WOJydYaeMoe
yKas3aHHEHEM cnocoboM, To, pasymeeTcsi, Bce 3HAYE€HHAS & MOTYT OBITE
nepeBefienll B abcomniornbie, m, TakmMm ofpasoM, m3 x, COOTBET-

1
¢TByIomero P = 5 » ONIPEJIeIIATCS N . BaskHO OTMETHTD, 910 B c0006-

w° MaeMEIX HHKE pesyabpratax [V
OIpeNlelIsiIocs B TEX 3IKE CAMBIX
Fi VCIOBMAX W K3 TeX iKe maMepe-
HHEM, KaK O Rhg.
reg Bribop mmrensHOCTE OTHENE-
02 e HOH BCHBINKH B ONHY HECATYIO
CEeRYHIH B HAIIHX OOBITAX ON-
penenmics  OPHEHTMPOBOYHBIME
OIBITAMH, NOKA3aBIIAMH, 9TO IPH
) OIHOH W TOH 3Ke HHePrHH BCIIEIII-
0wz 7 al 1 cek KN (OpE ycioBEAX, OiH3KEX K
_  TIOPOJKHBIM) HAJIsI JI0OHX MIIMTEIIb-
oot e, el Hocteh pomumcx < 01 ook
gaTJIeHue nocTo;mHoﬁ APKOCTH B APKOCTL  OCTACTCsi HEH3MEHHOM,
¢ysrmun jumrensrocTn penmmkm UPM pamTensHoctsix 0,1 cex. ap-
(no mamepemnav Boymama m pam gep 1T OCTP YMCHBINAETCH, M JIJIS OOTI-
Benbpepd) NepsKaHusA NPEsKHeH siPKOCTH Tpe-
6yerca OGénpilnas sHeprus. ITH
OPHCHTHDOBOYHEIC ONKTH NOATBEP:KAIOTCH HENABHHMH H3Mepe-
musME Boymama m Bam gep Bemspén [26, 16].

Ha pme. 4 Bocmpomssenena us s1oit paboThl ofHA W3 SKecmepu-
MEHTAJIBHEIX KPHMBHIX, MAaK0INAas 9YHCIIO ¢$0TOHOB [V OTHOM BCIILINIKH,
Co3flaromee BuedaTyieHue TOl sxe APKOCTH B (YHKINE [IIATEIHLHOCTH
BCHLINKE  JJIA DOJIA 3peHEs okojio 4. W3 pucymra BEEHO, 9TO
00651aCTE MOCTOAHHON SAPKOCTH HaYMHAETCS upmmepuo ¢ 0,1 cex.
B COOTBETCTBHE C NPHHATOM HAMHM IHQPOI.

B., SaKII0YCHNe OLMCAHHA LPONEeLypPH (IIyKTyalHOHHHX H3Me-
PeHEN CiieflyeT yKas3aTh Ha cuocol IpOBepKH cTaTmCTHYeCKH Oec-
NIOPANOYIHOTO XxapakTepa (uyktyanmi. Taxas upoBepka HysKkHA,
TaK KaK, eC/IH 9TO YCJIOBHE He BHIIOJHEHD, TO B ABJICHEE HECOMHCHHO
BMEIIABAIOTCA CHCTEMaTHYECKHEe BJIMAHNA, HE HMepImue Oﬁmero
€O CTATHCTHYECKEMH (IyKTyaIldaMH.

O6osraunM BeposiTHOCTH Ha6IIONAEMON BCHBITKE npHE JAHHOM
IPOXOIKNIEHNN 9epe3 w. BepoATHOCTE p,, TOro, 9T0 mOCJiie BCHBITKE

nocjiefiyeT n upoxokneHuii 6e3 BCHOEINEK M 3aTeM ONHO I POXOK-
JleHHe €O BCHHIIKOH, Oynmer

10

Pn=(1—w) w,
22



nin
log prn = nlog (1 — w) + log w.

Hra Popmyna m MO;keT OBITH HCHONE30BAHA JUIA KOHTPOIA
Gecuopsanouroctn guyxryanuii. Obosmasmm Hepes ¢, THCIO LpoO-
MEIKYTKOB, COOTBETCTBYIOIMX 1t «TEMHBIM» LPOXOMKICHMAM, Ha
Gymaxmoi mente. Torna

Pn Za,, °
Onpenensia WO OTMETKaM 6y- ~Lagp
Ma;KHOH JIEHTHl 3HAYEeHHA P, 24 ,/
mo sToit Qopmyse m JorapHg- ’ //
MpEpysA ULOJydeHHBle IHCHIA, +
MEl JOIKHBI HMETH B cJiydae 16 +/
cTaTHCTIIecKoro 0Oecnopsimka
gpamylo nmamo. IlpuseneM B /
BHje IpuMeEpa TaHHbe, OTHOCH- 48 4
Higecs K OJHON JieHTe, HOJy- £
gegHOii mo  m3MepeHmaM bB.
B tabni. 2 couoCTaBJeHH 3Ha- g p 7 Y

wenus n, 4,, P, & Ha PHC. D
rpajuuecKn LpENCTaBJeHA 3a- Pmc. 5. KORTpoib CTATHCTHYECKOTO
pmcumocth log p, o1 n. U3 Gecmopsira garywryanul
HAKJIOHA LOJyYaeMOll MpAMOH

w= 0,52, u3 mepecevenHus STOM OpAMOil ¢ OCBI0 OpjuMHAT w=0,50,
HELOCPEICTBEHHO BEMUCICHHOE 3HATCHNUE 0 = 0,48. Taxum obpa-
30M, OTMETKHE HA JIeHTe XpoHorpaga [eHCTBHTENLHO pacipenerie-
ubl 6ecunopA09HO. IHopoGHEle 3Ke pe3yJbTaTH ORLTE HaMEeHH HA
APYTHX aHAJM3WPOBAHAHIX yKa3aHHHM cnocoboM JICHTaX.

Tabamma 2

, Ypueaio HPOXOsRILe-
n 0 1 2 3 4 ] 6 il 352

apn 64 60 28 11 4 2 1 Y ap, =170

», | 0,38 0,35 | 0,47 | 0,06 | 0,02 | 0,01 | 0,005 uv:%_:o,@

§ 5. PesyupTaThl QIUyETyalHOHHBIX A3Mepenwuii
ISl ciHe-3eneHoif 00nacTA CHEETPa

C 1932 uo 1941 r. B I'ocynapCTBEHHOM ONTHYECKOM HHCTHTYTE
6biIH  DPOBENEHSl COTHH CepHl  (PIyKTyalHOHHLX nm3MepeHmnii,
B KOTOpHIX NpPHHUMAJIO ydacTue CBBLINE 10 mabGmopateneir. Name-
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BonemenCcTBO HM3MepeHmit OBLUIO MPOM3BENIEHO B CHHE-3€IEHOR
obnactm cpmextpa 500—550 mp, B KOTOpol, Kak MOKa3aj Han
OLBIT, B Dpefesiax omumbOK ONKTa HET 3aBHCHMOCTH (IIyKTyamuil
OT MJIMHE! BOJIHH H Ag JUIA OJHOTO M TOTO ke HabmiopaTenns mocto-
Ao, Jlna pasHnix mabmomartenell, XaKk BUOHO H3 IPHBOJNMEIX
HUKE SKCOePUMEHTAJIBHEIX Pe3yibTaToB, N, Kome(ieTca B BechbMa
IMUPOKAX Upefesax.

B tabn. 4 fana ocHOBHas CBOJKA CPENHAX PE3yILTATOB, MOJy-
YCHHBIX 71 k B, COOTBETCTBEHHO, Ny pasiudHLIME HAOIIogaTe aMu
¢ 1933 mo 1941 r. B rabnmne yxasams: mamnumann gabmomaress,
roJl ONBITOB, & — mepudepudecknii yrosn Habmopenns, A, CpemHEe
3HaueHnA k H ng, MONydYeHHBe U3 cepuu HAGIIOIenNi (Cepus oxBa-
TEBAEeT OT TPeX [0 mecATH pApoB Habmiopgenmit). [ua HexoTOpHX
uabaoneHnil [aHO TakKe cpefHee 3HauweHHe [V, onpeesiseMoe
no cnocoby, ommcannomy B § 4. B mocanefmeit rpade mpupommTCs

OTHOIIeHHE — °
0
O ronebannm sHawenwii £ m N [js ogHOro M TOrO e Habiro-
JaTejii B PasiuYHBIC [HO MOKHO cymuTh no TaGa. 5, B KOTOpOM

npuBeyieH 3Havenms [N um k juiA neyx mHabmomatenell B pasHbie
JIHH TOIO ;K€ roja.

Tadbnmma S

HaomopaTens C. Ha6sonatenn Cs.
1938 r. 1938 r. ‘_

HdaTa I N l k HJaTa ’ N ! 3
16.XI1 . ... ... 224 | 2,0 22X L. 00 333 1,4
20X .. ... .. 192 | 1,8 . G 324 | 1,8
22.XH ... ... w1 291 1,8 10X ... ... 323 | 1,4
2.XI0 .. ... .. 205 1,9 2.X ... 0. ... 335 | 1,4
25.X10 . ... ... 246 | 1,5 20.XI . .. ... .. 304 | 1,7
26.X11 ... .. .. 228 | 1,9 2. X . ... ... 318 1,4
2.XIm .. ... .. 242 1 2,3 21.X1 . . . ... .. 333 1 1,5
2.X11 .. ... .| 221 1,6
30.XI . ... ... 178 | 2,2

Cpennee 231 1,9 Cpemuee . .| 324 | 1,5

Paccmorpenme 1a6n. 4 m 5 UpHBOIMT K TAKHM BHIBOLAM.

1. lna opeoro HaGmofaresss npu coGMIONEHNU IPOYNX YyCIOBHIT
ONhITa HEM3MEHHHMHO, & OpaxkTWdYecKn WOCTOSHHO B HHTEPBaJie
aaue BosH 500—550 myp.
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2. Bravenue k nus passbex Habmoparesedl M B PasHEIX ONEITaxX
gosiebnercs Gojice ueM B IBa pasa (ng, NpomOPMHOHAJBHOE KBAI-
pary k, MEHSieTCfi COOTBETCTBEHNO NOYTH B IMECTh pas).

3. Jls opEoOro m Toro ke HabuaronaTesiA B pasHEe THH k xomneb-
jieress mHorma B 1,4 pasa (ny COOTBETCTBEHHO B JjBa pasa). Opnaxo
ppEy HEOOJBIION TOYHOCTH, € KOTOpOit MOkeT OBITH ompenesieH
HaKJIOH npsAMbIX k (cM. puc. 6), HET HOCTATOYHBIX OCHOBaHUI CYH-
rath pasbpoc sHawenmit k& m Tem Gosee ng y pasmHBIX rabmofareneit
# OJIHOTO W TOTO 7Ke HaOJofaTelss B pasHble NHU BCEIJa pealibHhIM.

4. Bemmauwra IV, T. e. amcsio GoToHOB B 06s1acTH NOPOTa, NANIAK0-
X Ha 3pavok riasa, kKosjebnercss B pasHble NHE JJIA OJHOTO M
roro jxe HabaomaTessi B 3HAYATEIHFHO MCHEBIINX Tpefesax, IeM R,
Kaw pugHO m3 Tabx. 5. BmecTe ¢ T€M I7Is pasHBIX mabmopaTeneit IV
oTim4aeTcs OYeHb CWJIFHO — B TPH pasa.

N
5. IV Bcerja 3HAUHTCIBHO OOJBHIIE Ny B CpefiHEM ;—:9,0;
(]

. N
juiA pasubix HabmiomaTeseil OTHOIICHHE —- ofHapy;RuBaeT O9Y€Hb
0

6ompmue Bapuanum — Gosee YeM B IATEH pas.

Ouerpb 3HAYNTEIHHAS PASHATIA MEKIY 7o U [V Ha NepBbIii BITIAN
MOKET Kas3aThesl PE3KO DPOTHBOpedamell HaleMy OCHOBHOMY
HPEIIONOKEHAI0 O KBAaHTOBOM XapakTepe mabmrogaeMBIX  QIyK-
ryamuit. Takoe sariiouenue, OHAKO, COBEPNICHHO HENPABHMIILHO.
HaoGopor, cpenenmsi 06 ONTHYECKHX CBOHCTBAX ITAa3HBIX Cpel,
HOJTy9YCHHEIC 32 MOCJIe[iHee NecATHiIeTHe, TpebyroT, 9To0H %," < 1.
Ko BpeMeHn OKOHUAHHS Halel IepBoi paboTh MOKHO GBIJIO TOZIBLKO
g 06meit opMe TOBOPHTE O (LUOTEPSX SHEPIHH, BEISEIBAEMBIX OTpa-
JHeHHeM, NOIVIOMEHMEM H DPacCesHEEM B IasHOM s0/oke», Kak
0 mpuumEe peskoro pacxoxjenms IV u ny. B macrosmee Bpems
HEMEITCA  (PU3HOJIOIHYECKHe HCCIEOBAHNA, KOHKPETH3MPYImMue
3Ty CTOpPOHY BOLpOCA.

He rosopsi o HeGoIBINON MOTEpE CBETA BCJIENCTBHE OTPAKEHUSA
Ha IOBEpXHOCTH IJa3a, HEOOXO[uMO YYMTHIBATH 3SHATHTENBHOC
HOTJIOmeHne CBeTa B IMIA3HHIX cpepax jo ceratiu. Ilo pamHbIM
Porrenbay u Berrxayspa [17], norsnomenne cseta B o6sacT OKOJIO
510 mp. Bo BCeX IMIA3HHIX CpPeax [0 CeTIATKH COCTABIACT OKOJIO
509,. C mpyroii cTOpOHBI, IAJIOYKH, B KOTOPHIX HNPOMCXOMT IO-
rIIONIeHRe cBeTa, IPUBOJAIee K 3PUTEJILHOMY aKTy, He IOJHOCTHIO
HOKPHIBAIOT NOBEPXHOCTH CETIATKH, OCOOEHHO B obmacTaAX, falleKuX
ot fovea. Ilo OcrepGepry [18], obmee 9mciio majo9ex Ha CeTIATHE
pasHo mpmbnmsmrensro 1,2-108. Jlmamerp mamowex COCTABEIACT
0KO07I0 2 1. YKazaHHOE 9HCJIO MajiodeK PAcIpe/ielieHe HA MOBEpX-
Hoctn okosio 10 ¢M2, T. e. B cpemHEM 3aHATO NAJIOYKaMH TOJIBKO
OKOJIO TPETH BCEH NOBEPXHOCTH CCTIATKH. B oGsiacTn, cCOOTBETCTBY IO~
Ieit mepmdepmaeckomy paccTofHElD o = 8° Ha 1 MM? CeT4aTHH,
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B 1943 r. opmHE W3 YYacTHHKOB aMepHRaHCKOH pabGoimr (Ilm-
pert) onyGimkoBan B Arrsmn [15] peaysbratsl GiyRTyanmOBHEX
maMepennii Opu OHHOKYISAPHOM W MOHOKYJIADHOM HaGJIONEHHAX.
M3BectrO, 90 aGCONIOTHELIA HOPOr Ipy HAOMIOReHAN ABYMHA Fila3aMu
HEeCKONIBKO (IpEMEpHO BABOE) HMKEe, ¥eM OOHEM riazoM. Ecre-
CTBEHEO TIPEJI0JIOIReHNe, Y10 BT0 IPOMCXOTHAT IOTOMY, YTO BepOsaT-
HOCTH HOJLyUYeHHsi JOCTATOYBOrO uncia (OTOHOB, GOIIBIIETo 7y, BO3-
pactaer, ecyim CMOTpeTh ABYMsI IilazaMi. JTa FHIOTe3a, HeIpeMen-
HO BEITCRAIOMASA M3 IPENIIOIOREHEAd O KBAHTOBHIX (IYKTYaIHsAX,

B Smepruy, najamuieil Ha poropuny. BpymGepr m BaBusioB omupanm nae
pasanuds BO (IYKTYaIusaX [y PasyMdNEX [JIAH BOJH BCJeCTRBHe GOnbmeil
SHeprad, HeOOGXOMHEMOlt I BUIEHHST KPAacHOro CBeTa, HampuMmep, MO CpaBHe-
HUIO C CHUHE-86JIeHEIM B COOTBETCTRHE C CyMepeyHoit KpHBOil BUIHOCTHY.

B 310X CTPOKAX Mpese BCEro YAURJISAeT yTBepH#Ieane, YTO HAIIA NepBasd
pabora mpoposuxaer pabory Bapreca mw Yepnu. Us § 2 sacno, uro ata paGora
C DKCIepUMEHTAJIBHON CTOPOHK GEIjIA OMKOOYHOHM, NpaBUIBHEIM B Heli GBLIO
TONBKO TEOPeTUYECKOe YKAsaHMe HA HeoGXOMHMMOCTh CYLIECTBOBAHMS KBaH-
ToBKX (uykryaruit. O NpUHIMIKAIEHOM OTIIMYMK Hallel! SKCHepUMeHTaNIbHOM
paGoTH CBUIETENBCTBYET XOTA GH TO 0GCTOATENBCTBO, YTO BCE OCHOBHEIE YaCTH
HAIero METOAa ¥ YCTAHOBKM (KaK fICHO us cpaBmeHusa § 3, 4 u 5 ¢ § 6) noa-
HOCTHIO BOCHIpOMBBefeHH ['eXToM ¥ ero corpymuurkamu. Hamm mamepenus Oulim
He mpopouierueM paGoter BapHeca u Yepnu, a ee NOJHEIM OTPHIJAHHEM B
BHKCIe pAMEHTANBHON 9acTH.

AMepuKaHCKHe ABTOPH [IaJiee COBEPIIEHHO MCKaMaloT coepanne Hameii
paGoTEI, YTBepHIasd, YTO ME HpPeNNoJarand, 4T0 (UIyKTYHpPyeT SHepras,
nagaomas Ha spadok. Ha ctp. 938 mameit meproit paGors 1933 r. [4] onm
MOIJIH IIpOYecTh cyefyiouiee: «EMMHACTREHHEIT METOJ] HOMYYHTD N AIOT JIMIIb
CTATHCTHYECKME HBMEpPEHHs Bpofe INpuMeHeHHHX HaMu. TaxuM oGpasom,
¢ ppyroif CTOPOHEL, MOMHO HAJefATHCA NOJYYNTH BCIO KPHBYIO CyMepeunoif
JYBCTBHTEIHLHOCTH riia3, HPUTOM ¢ TeM NMpeEMyILIecTBOM, 4TO OyHeT Halfero
RefiCTBUTeNbHOE YHCHO (POTOHOB, IOJONIAEMOe CeTYaTKOit y mopora pasppa-
seHus. Bee notepu sywepruu, KOTOPHE BOSHHUKAIOT B ITIAZHOM AGIOKe BCIENH-
CTBUE OTPAKEHUs, HOIJIOUEHUSI U PACCeHNA W KOTOPHe HewdGe:xHO BIMAIOT
Ha mofbie SHepreTHYeCKHe METOAEl, OTNANAIOT NpPU CTATUCTHYECKHX MBMepe-
HUAX apToMathdecku. Ilo BTOMy METORMY MOMKHO, BEpOSITHO, DPEIuTh MHTE-
pecurlit Bonpoc 06 HCTUHHON YYBCTBUTENBHOCTH MKUROI COTUYATKH B JNITHHHO-
BOJHOBOI yJBTpadHONeTOROH YacTH criekTpa. MsBecTHo, uTO ymnbrpagmone-
TOBsIe Jiyun B o6macta ot 400 no 310 my BupHE npy SONBIINX AHTEHCHBHOCTAX,
¥ OCTAETCA OTKPHITEIM BONTPOC, BHIBHIBAETCA JIH MAJIad YyBCTBHTENLHOCTD riiasa
B 9TOit 06NACTH MEHCTBUTeNBHON HEYYBCTBUTENLHOCTBIO POTHHEI MIH e I10-
IJIOWeHNEM B CpeiaX raasHoro s6ioka». IIpuBemeHHEe CTPOKH He HY HIAIOTCA
B TANTBHEIINX OSICHEHUAX., AMepUK3HCKUe aBTOPH, KPUTHKY HaIy pa6oTty,
B JIydIlleM CJy4Yae «He JTOIIAAeIIy.

AMepuKarcKue HCCIeNOBATEN N NHKPAMARUPYIOT HAM, HAKOHell, Omuganue
pasnuiuit Bo GAYKTYAIAX A0S pa3iHYHHX JIIAH BOJNH. B caepymomeM napa-
rpade NOKABAHO, UTO 9TO He OMMJAHEe, & HOCTOBepHHI (aKT, JoKasaHHELIL
usMepeHusMi MHOrmx Habmwoparteneitl. U'€éXtT W ero COTPYAHHKE NOYeMy-TO
OrpapMYNIMCh ANPHOPHBIM yTREDHKICHAEM He3aBUCHMOCTH 7 OT A, He TIPUBEHA
HU OfHOIO W3MepEeHUsI, HeCMOTpPS HA TO, YTO B UX YCTAHOBKe ORI BRIIOYOH
MOHOXpOMATOp, MOBBOJIABIIAI JIETKO NEepeXOJUTh B M06YI0 061acTh BUIUMOTO
CIleKTpa.

+Mpbi BEIHYKNEHE IPOTECTOBATH NpPOTHB TAKOIO OTHOIeHWA K paboTam
Hpyrux apTOpOB, HeOOEYHOrO0 B HOPMAJBHHIX HAYYHHIX NyCanKalpaX.
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nposepsnack IlmpessoM. VceramoBka Owsia OpuOIH3ATEIBHO
TaKod 3Ke, WAk IpencTaryieBEo0 Ha puc. 7. Kpyrioe cBersmteeca
OATHO YWIOBEX pasMepoB 10 mabmropasiocs Ha Hepr(epaIecHOM
paccroammm B 20°. Humrensmoctis Benmmikm Onura 0,004 cew.
O6a rsrasa (EKCHPOBAIINCH Ha OJHY H TY 3Ke (HKCANHOBEYI TOUKY.
B wasxpoM ombiTe Onpepmeassiack B OTHENIBHOCTH BEPOATHOCTH P
IVIs OpaBoOrO W JieBOoro rjaza P, m P, m BeposaTHOCTH IjI1 06omX
rnas P,. Ecim P, m P, COOOTBeTCTBYIOT COBEPIIEHHO HE3aBMCH-
MEIM (IYKRTYanmoOHHEEIM IIPONeccaM, TO MOKBEO HAIMCAThH

plr: 1-—(1—Pr)(1—Pl)=Pr—|—P,—PlPr.

B Tabn. 7 pamm peayubraTel omsitoB. IlpmBefieEHOe COTHOLICHNE
BEPOATHOCTEH XOPOIIO HOATBEP:KRAeTcHd, T. €. (IyKTyammoHHEE

Tabnmpma 7

Ne ommrta Py Py Py BLI"!I’IC:I CHEOC

r
1 0,40 0,46 0,75 0,68

2 0,04 0,10 - 0,13 0,136
3 log sproctm 1,1 0,44 0,32 0,56 0,62
¥ log sprocim 1,4 0,84 0,88 1,00 0,98
4 0,24 0,37 0,48 0,52

5 0,198 0,258 0,378 0,405

*

OPONECCH B KAKIOM rilady COBEpLIEHHO He3aBHCHME. JTO Heol-
X0JmMOe, HO ellle HeJOCTaTOYHOe YCJIOBHe (PH3MYECKOro XapaKrepa
(aykryanmii, Tak kakK, BooOme roBOpsi, MOJKHO IpencraBuTh cebe
¢usmosornyeckne NPHIMBHI CTATHCTHIECKOro (Jiua, He3aBHCH-
MEIe [JIsl Kas;KOoro riiasa.

§ Y. ®OayrTyanmoHHbIe m3MepeHHs BaH fiep Beabmena u apyrmx

B 1944 r. Meron 3puTenbHBIX KBAaHTOBHX uIyKTyanumii 6511 ente
pa3 «OTKpH™ B YTpexre Baw nep Bensgenom [25]'. Sagaua, Meron
Habnropennit 1 06paboTKa pesysbTaToB ¢ IPHBIAIAANBHON CTOPOHE
COBIAJANT ¢ ONMCAHHLIME B Hameil mepsor pabore 1933 r. Ucrou-
HIKOM CBeTa CJy;Kuijla jaMiia HakajmBaumsa (6amp-amma). OcuOB-

1 Heprag nyGmuxanus ad gep Besbrena 1944 r. He cofepxuT HUKAKAX
Yyrasanuit HA CcOBETCKMe M aMepuEaHCKHe paGotel. B mocnenyioumx nmyGnaka-
IMAX pasbupaloTCs TOJIBKO AMEPHKAHCKHE MCCJIeOBAMMA. ;
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MUOEHON TOUKON H HaGIIONAcMbIM ISITHOM, OB OYeHDb OOIIBIIIM:
o = 26°.

Boyman n Ban fep Bexawpen [26] merrammcs Oo0OBACHATH pac-
XOJKIEERe CBOMX H3MepPeHHi TeM, 9r0 B OIETaX OPOYHX HCCIeno-
pammii Op@H U TOT jKe TNa3 IPHMEHANCA 0 A (Qukcanmm W JUIA
¢ayrryanmonHsix wabmioernii. (DEKCAMMOHHOE IATHO KAK On1
«aacBedmBajioy mccyenyemoe Mecto cergatrn. llo sromy mosomy
MOMHO 3aMETHTH CJemyToriee.

B nammx sabiIofeEEAX ¢ CAMOT0 Havaja YIHTHBAJIOCH BO3BMOM-
HOe BJSHEE CBeTa (UKCANMOEHON TOYRI, AJIA €YEero IpOHsBOIH-
ANCHh CpABEATENbHBIC H3Mepems ¢ (UKCANMOBHLIME KpacHbLIMI
OSITHAME Pa3foil APKOCTH. SHAYNTENBHLIC H3MEHeHN:d nociiefuei
He BJESIE, OQEAKO, B 3aMeTHOH Mepe Ha QUIYKTyalHOHBLIE
H3Mepenmns.

Ecam 61, najee, ykazagHoe o0bsicHenRre OBLIO CIpaBesyinBLIM,
TO CJIEROBAJIO OBl OIREPATH, YTO BEJIMYMEA OGEMHOr0 BPHTEIIHLHEOTO
mopora (misi I a A @0 I e if BHeprum), ONPeAessIeMoro Ipn Ha-
amunn PUKCANMOEEOTO IATHA B LOJIe 3PERHs, BCeria Guuma 6omblne,
weM B OTCYTCTBAN (PKCAIIOBEOTO MATHA. J10, OJIHAKO, PACXORHTCAH
¢ H3BECTHEIMH JO CHX IO H3MEePEHHsMIL.

Kpome TOro, MOKHO IPHBECTH OIBITH, IPON3BEJICHELE HAMH
B CBfI3H C 3aBHCHMOCTBIO Ny 0T A [11], pasbmpaemoi B caexyromeM
naparpade.

Ias npm mepuepnyeCKOM 3peHnH H HaIMInd Kpaceon Pum-
RCAMAOBHON TOYRE €CTECTBEHHO aKKOMOLHPOBAaH Ha LOCJIE[HION.
BenepcTBae XpoMaTmaeckoit aGeppannm 1j1a3a mCCienyeMoe CBeTo-
Boe wTHO (pasMepamu okoiQ 3') Oyner HeoKyCHpOBaHO B 6osn-
Iieif MM MeBbOIEH CTeHeHH B 3aBHCHMOCTHA OT Pasjmgus NpPesioM-
jleEmdg cBeTa NAEHOH A IO CPaBHEBHIO C IIPEJIOMIICHIEM CBera
PuKCANNOHHOH TOYKM.

Eciim yriioBEe pasMeps CBeTOBOTO LISTHA TAKOBEL, 4T0 ORI JIeKaT
B IpenesiaX BHIOJHAMOCTH 3aKoHa PHKKO i, 1o MEITHE H30-
Gpassenns msITHA He OyJleT CRa3kBaTRCA HA H3MepsIeMOIl BeJImaiHe
IOpora, TAK KAaK IPH TAX YCJIOBHAX BEJIMIINHA TOPOTra HE 3aBUCHT
oT pasMepoB ma300paskenmsi HA CeTYATHe. HaoGopor, Bre obsactn
BEITIONHAMOCTH 3aKOHA PHKKO ecTeCTBEHHO OKHAATH HEKOTOPOM
3aBHCAMOCTH H3MEpPAeMOro Iopora oT HBera PrrCanIOBHEOM TOYKM.

Ha ocroBanmn 3TAX c000pakeBHil MBI MBMEPHJIE OTHOCHTEJIbHEIE
BeJINUMEE] TEMEOBOTO HOpPOra ¢ (MKCANHOHHBIMA TOYKAMH pasHOro
)BeTa; YIJIOBHE pasMepH HCCIELyeMOro CBeTOBOTO IsITHA paBHA-
smck 3, o = 7°. CBeT mosTydasiCsi yepes CTEKIIAHHBIL MOEOXPO-~

T [Ipy odenb CNAGEIX MOUIHOCTSX MaAAIOIIEro CBETd BOCTIPHHEMAEMA
AIpKOCTh  TIPAMO MPONOPIMOHAJBHA  TIIOLRNH usobpiiKenHsT Ha CETYATKe
(B HEKOTODHX TIPEENAX IOMA/M TeM MERBIINX, oM 60ITBIIIEe MOIIHOCTE CBETA).
B sroM cocTonT sakod Pukko. Kak msBecTHO, IpH GOJMBIIEX MOMHOCTAX BOC-
HPUAMMAEMAS SIPKOCTH HEe BABMCHT OT MUIIOIIAIM U300 parKenus.

36






























3HAUUTENHHO yBelmansaerca. C Apyroll CTOpPOHH, KakK BHAHO u3
mocyeninero cronbua TabmumEr, 7 npubIau3nTeIEHO paBHAETCH
enuunne. Ilostomy B cpemmem

n.
W R (19)
Honwsysce gopmynon (17), maiifem
apys = dBY'Y, (20)

HO &, 3, Yy, KaK Maj0 H3MEHSIOMuecs OUTHYECKHe HOCTOSHHES
IIIasHblX Cpefl, He MOYYT MEHATECA IIPH TEepeXofe OT TeMHOBOI
aialiTaiue K CBETOBOIl, M, CJIeIOBATEILHO,

Sz ¥,

T. €. CyMMapHOe IOIVIOIeHHe PpONONCHHA B TaJOYKaX B HAIIHX
- OLEITAX TIpH Iepexojie OT TeMHOBOIl aflalTanUH K CBETOBOIl Hmpak-
THYeCKH He MEHAJIOCh, T. €. BEIIBETaHue OHJIO OTHOCHTEIHLHO He-
Gonrimm. EcrectBenso omupath, 9T0 IpH Iepexofie k 3HATHTENIHHO
O6npmnM, weM B HAIIMX ONBITaX, OCBEMIEHHOCTSIM, TAKOE TOJIOHKE-
Hue AOIKHO Hapymmrhes. OnHaKo maMepeHme (IyKTyamumii mpm
OONBIIMX  OCBEMEHHOCTAX M COOTBETCTHOHHOM Y BeJHIEHHH n,
efiBa JII OCYDIECTEHMO.

Bospacranne £ npm mepexosie oT TeMHOBOI afamtammm R CBe-
TOBOH JaeT HOBOE BajKHOE [OKABAaTENLCTBO (JHBMIECKOI, KBAH-
TOBOM HPHPOAH HabIaaeMEIX ¢ayrryanuii. Tpyaro mpencrasuts
cebe fuanosornyeckuil mponece, KOTOPHi MOr OBl IPHBOJUTE K Ta-
KOl 3aBHCHMOCTH (MyKTyaOmii OT BEICOTEH TOpOra, IPHTOM EMEIo- -
el KoJImgecTBeRHET Xapaktep [19]. Mommo, ¢ apyroit ¢cTopoHE,
3aMeTHUTE, YTO BO3pacTanue £k TpHu mepexojie OT.TEMHOBOM ajlalTaIHn
K CBETOBOH ¢ TOYKM 3PEHHs KBaHTOBOI BIOJIHE OGHACHHMO, HO HE
meobxomumo. Moskno mpepcrapmts cefe, mHampmmep, nepexop oOr
OFIHOTO COCTOAHHSA K AIPYTOMY KaK BHI[BETAHUE POJOICHHA K COOT-
BCTCTBYIOIEE TOHM;KEHHE er0 KOHIEHTPAaIHH.

Hpur coxpanennn mpounx yenoBmii pels n, IpH HTOM MOTIIO Obl
OCTaBaTLCA HEW3MEHHKM IPY TEMHOBOM W CBETOBOM TOpOrax.
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cJieflyer O;KHuaTh NOA00HKIX ke Pe3ynLTATOB M B APYTHX aHAIOr M-
HBIX OmBEITax. Mosxuo ObL10 GHI, HampuMep, HabIOIaTh OTHOCHTE b~
HE® QIyKTyarn 060X CHMMeTPAYECKUX CIeKTPOB IIePBOro mopsn-
Ka ¢ Aug@parmuoHnoil pemreTkoil. ITo osmagano 6w, wro Ipm
MAaJbIX WHTeHCHBHOCTSIX AM(YPAKIHOHHAS KAPTUHA BO3HUKAET He
Cpasy BCIOJy, HO BHIPHCOBEIBACTCS NOCTEIleHHO, CTATHCTHYECKH.

Ensa mm ectv wano6mocTs IOBTOPSITHL TAKOTO poja  OMBITH,
TAK KaK OHH JIOTHYeCKH CIIERYIOT U3 OfHOIO M TOTO 3Ke JOKA3aHHOr0
Ha OTHITe UIYKTYaHONHOT0 HPHHINIA, KOTOPHI MOMKHO dopmyIm-
POBaTH TaK:

KHampuit 1301 MpOBANHEN KaKUM yTOHO CIIOCO-
6OM CBeTOBOI My4YOoK DpH JOCTATOYHO MaJoOi MO M-
HOCTH NPOABNAET QPNYKTYaOHNW HHTeHCHBHOCTH,
OpOUCXOsimiie COBEPMEHNHO CaMOCTOATENBLHO W
HezaBuCHMO OT KoyuebaHuili B KakoM-1u6o apyrom
nydgKe.

Mosxno maresitoest, 910 B HemasexoM OyymeM yaactcst ocy-
WeCTBATH (POTOD/IEMEHTH, ofjlagammue B BEIOMOH 9acTH CIeKTpa
He MeHBINell dyBCTBUTEILHOCTHIO, deM riias. C HuMm, KOHeYHO,
MOKHO Oyner HOBTODHTH BCe ONMCAHHEE (YHAIMIECKHE OIBITEH.
IIpeumymecTBO BH3YaNLHOrO MeTONa COCTOHT B TOM, dYTO OH
ONIHOBPEMEHHO J1aeT HOBOE, BeChbMa TOHKOE CpPEJICTBO I HCCie-
JOBaHIA HeJp riasa.
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tem, poftquam pulfus punétum B attigerat, tempore 7, po-
namus punftum B per agitationem translatum effe in pun-
&um b5 & cum motus hic punét fimilis fic motui penduli
minimas ofcillationes peragentis, erit {patium B propor-
tionale finui verfo cujusdam anguli, qui tempori ¢ eft pro-
portionalis, {it ifte angulus —m ¢, ac ponatur BY — ¢ finv.
mt = oa(1— col mz).

§- XXXVIL Quoniam vero fingulz particule, poft-
gnam ad motum impelli ceeperunt, fimil: modo moventur,

punftum A, quod jam per tempus » % T impulfum fufh.

nuit, NUNC reperietur in &, ut it Aa—ao (1~ cof m (r - £ T)).
a

Pun&tum autem C, cujus motus per tempus 7 — %T dura-

. . . l4
vit, translatum erit in ¢ ut fit Ce = a (1~ cof » (r—=T)).
a

Hinc itaque erit 26 =B/ -+ AB—Aa, & be = Ce—-BC
— B4, ideoque :

ab‘:c—{—mcofm(t—l— %T)—acofmt

be—=c¢—+ acolmet—acolm (r—-éT)

feu ab —c—a cof m # 4 o cofme. cor”gT—aﬁnmr. fin”fT
a

& be—c-4-acof mt—a colms cof’z_"l‘—mﬁn me. fin 25 T

§. XXXIX.

Prce. 15. @axcnvune crp. 190 ma «Hopoii TeopuH cBeTa M uBeToB» 1746 r.
JI. Biinepa, ma moropoit uepeme B HCTOPHE ONTAKH BBOJATCS YpaBHCHME
-IyYa ¢ rapMOHMYECKHMH KOJCOAHMAME, Jie/Kalee B OCHOBE oJIeMEHTAPHOI

a
Teoprn mHTepepeHnnm. CKOPOCTL paCTPOCTPaHeHNA BOIH 0603HAUEGHA v





















CHIENIATh TaKOil e BHBOX B OTHOIICHAN BemeCTBeHHOM Cpensl.
PacecMoTpuM, HACKOJLKO IIO3BOJIATENBHO TPeIIoNIaraTs Ccymep-
NO3HIHI0 B 5THX YCIOBHAX.

B xiaccmueckoif BOJIHOBOH TeOpHE cBeTa yTBEpIKIEHHE O Cy-
OEpUHO3UNIHA PABHOCHIILHO YCJIOBHAM JIHHEHHOCIN W OHOPOJHOCTH
BOJTHOBOTO Ju(epEeHnHaTLHOr0 ypaBHeHIs

-

¢ = ¢*Ag, (1)

HONOKEHHOr0 B OCHOBY Teopun. Ws nmmeitnoctm m opmOpomHOCTH
BTOrO ypaBHEHHA CJIe[lyer, UTO eCJIH HeKOTOpHe (YHKIHH ¢ Ciy-
sraT pemenmAMA (1), To cymMma STEX pelleHmit

Q=D (2)

Oyner Tarske ero pemenmeM. Ilpenmosioxenue O eQHHCTBEHHOCTH
peweHusi (2) COOTBETCTBYeT HpPHHNAIY CyHDepIosn-
NHEA 3JOHTANAIN H B PACCMATPHBAEMON 3ajiade O B3aMMO-
[eiiCTBNH CBETOBHIX Iy9KOB PABHOCHIIBHO YTBEPIKIEHHIO, 9TO BO3-
MYICHNAs, BbI3BIEAEMEIe DA3JIMYHEIMA CBETOBHIMA IyYKAMHE B ;1aH-
HOM TOYKE DPOCTPAHCTEA MJIM BEmECTBA, CRJIAMHIBAIOTCH. D Taroi
¢opme mpmHNEI He MOKeT OHITH IPOBEPEH HENOCPEeNCTBeHHO Ha
OLEITe, TAK KAK W3MEPEHHIO JOCTYLHO TOJILKO CpefiHee 3HaUCHHe
SHEPIHH, NPONOPNHOHAJILHOH KBAajgpaTy BO3MYINEHMH, 33 3HAUN-
TeNBHLIL OPOMERYTOK Bpemenn. O COpaBe[yIMBOCTH CyLEPIO3AIINH
SJIOHTaNMi TPHXOIUTCA IMOSTOMY CYLHTH IO TOYHOCTH BEILOJIHEHUS
BEITEKAIOMUX H3 Hee CJIeJICTBHA H HpeKIe BCero CyLeprno3dIiun
SHEPIHH.

B wrmaccmueckoii Teopmm pacmpocTpameHms cBeTa B BeIecTBe
HPEJIOJIO}KEHAE O CYNEePHO3UNMHA HJIOHTANMil OJOKEHO B OCHOBY
TEOPHH JACHCPCHH W HOIJICHIEHAH; OHO OLpEeNesgeT He3aBACAMOCTh
HOKA3arTesl UPeJIOMJICHNA A KOd()HANIeHTa HOTJIOMEHHs OT SHEp-
reE mpoxopamero ciera. Hapymmenme cymepnosmmmm, eciim oHO
HMeeT MeCTO, JIOJUKHO BEIPA3HThCA B HAPYIIEHUH JIHHEHHOCTH IIPO-
neccoB. OHO OOHAPY KATCA B TAKOM Cjlydae 3aBHCHMOCTBIO ITPeJIOM-
JICHUA W NOTJIONIEHVS OT HHEePrum LPOXONAMmEerc chBeTa.

B 1920 r. muoit Osuim ony6IMKOBaHE pPe3yJIBTATH OIEITOB,
EMEBIIMX T1eJILbI0 HPOBEPHTIh HE3aBHCHMOCTL NOTIIOMEHHAS CBOTA
OT SIDKOCTH B JI0CTATOYHO IIApOoKEX upemenax [4]. Ilocrosmcrso
Ko3(QHImenTa NOIVIOMEHNs] B 3aBACHMOCTH OT APKOCTH TNajaio-
mero cBeTa, mocTyjmpoBanHoe Buepseie B 1729 r. Byrepom [5],
Ha OIBITE HPOBEPAIIOCH B BEChMA OIPAHMYEHHEIX Npefesiax. ByHsen
u Pocrko [6] nDokasanmm copaBemnmBocTs 3arkoHa Byrepa mnpu
H3MEHEHUN sSIpKoCTH ¢Beta Beero B 1,87 paza. Womnd [7] romcra-
THPOBAJI HOCTOAHCTBO KO3(QUIHeHTa HOIIIOmeH s pacTBOpa Kpacu-
TeJisl npu m3MeneHmHu sAproctH B 1000 pas.
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Pme. 18. Cxema mpoeeprm saxkoma Byrepa B ofmacta
OY€HBb MAJIBIX CBETOBEIX MOIIHOCTEeM
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Puc. 19. VcramoBka pnA upoBepkm 3sakoHa bByrepa
B 00nacTHIMaJIEIX W CPeSHUX CBETOBHX MOIMHOCTEH
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Puc. 20. YcTaHOBKA Al N3MEpeHHI IOTJIOMEHAs ImpH!
GONBIIAX CBETOBHX MOIHOCTAX
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IIM BOJILTOBON JIyTH, NATaeMOil MOCTOSHHEIM TOKOM Jio 35 A, mpo-
XOIWIa K amjTaHaTHIecKoMy KomjpeHcopy K m 3atem k mpmsme P
CHEeKTPOPOTOMETPA, APYTast YACTH IIPY HOMOIMKA IIACTHHEN (- OTBET-
BIIAJIACch, KAaK yKa3aHO HA PHCYHKe, K IMeJHd cnexrpodoromerpa D.
Iornomaromasi mienka mity GOJIBIIAA CTEKIAHHASA KIOBETA € pac-
TBOPOM MOKeT TEPEMemaThCs [0 ONTHYECKOll Crambe Memrmy K
A my. TaxkuM nmepememenmeM B JOCTATAIOCH H3MEHEHHE NOTOKA
SHEPIHH, Najaomell HA eJNHANY NOBEPXHOCTH NOIVIOIMAONEro
ToKa. llccrefloBaHMI0 TOABEPIaiACH, IIOMEMO HA3BAHHEIX BEINE
OKpaIleHHHX IUIGHOK, BOJHEE pAacTBOPH pojlaMmHa B, KpmCTami-
¢uonerosoro, OpunamantoBo-KECIOrONyboro m ¢yrcmra. Ilpm
M3MEHEHNH TOTOKA SHEPrad Ha efuHENY moBepxmocti ot 10 mo
05 C———ezl?zmz (;1amna "maranmBammsi) #m or 3-10% mo 2.108 EEEI-)EMZ
(myra) rospdmiment nDornomenmsi B npepenax 19, okasanca
HOOCTOSTHHEIM.

IopBogs mrTOrm, MOMHO KOHCTATMPOBATH, 9TO KOa(puumEHT
IOIJIOIMEHAA HCCJIE[OBAHHEIX BEIIECTB MOCTOAHEH B Ipejesax

2,5-10-12 — 2,5.10-% _°PY ¢ TounocTHIO OKOIO 2%
CeK - cM?

11077 —1-10— — Py » 19

9
10—1-105—03{-%» » » 1%

apr *

3-104—2-108m)

» » 1%

WueMa cnoBamm, 3akoH Byrepa yia mcciieOBaHHEIX BeINECTB

. apr
BHINIOJIHAETCS B mpepesiax ot 2,5-10712 po j2-108 ce_in-,IE ¢ TOY-

HOCTHI0 HE MEHBIne 5 Y%,.

CMEICTT 9TOTO pe3yJibTaTa BOOJHE fCEH U TPHBHATEH ¢ TOYKH
3peHAs KJIACCHYECKHX BOJIHOBEIX IPEJCTABIEHMI. SHAUATEIILHO
CII0MKuee €ro mHTepnperanma B 6osiee OJIMBKON K NeHCTBATEILHOCTH
KBAaHTOBO#l KOHIENINA CBeTa. :

B sunoxy BHTIOJIHEHES OOACAHHHEX afCOpOIMOHHEIX M3MepeHMi
(1918—1920 rr.) MuHorme BHIBONL TEOPHE KBAHTOB, B HACTOHIIEE
BpeMsi yCTAaHOBHBIINecs: B oOuenpHHsATHe, ele IOBeprajmch Co-
MHEHHI0 I TpeCOBajil SKCIepAMEeHTAJILHOH mnpoBepkm. [l mpu-
MEpEHHsI BOJIHOBEIX CBOMCTB CBETA W BMeCT€ C TeM KBAHTOBOIO Xa-
paKTepa UOITION{eHWsA W WU3JIy9eHHs TBOPIy TEOpHE KBAHTOB
M. IlyaERy UpRORIOCH CHENATH HPEOJIOKeRne, YT0 IOrJIomeHne
cBeTa MPOTEKAET HEIPEPHIBHO B 3HAYNTEILHON cremeHm (HO He

68



[IOJIHOCTHI0) B COOTBETCTBHM ¢ HKJIACCHYECKMMHU IPENCTABICHUAME,
HO W3Ty4aeMasi SHEPIHsi He MOKeT NPeBOCXOIUTE KBaHTA hv.
B otamume OT HOIVOIMEHWA M3JIyYCHUWE, ¢ TOYKH 3PCHHSA 3TON Iu-
noteanl [lmanka, fomKHO MMeTh KBaHTOBHI xapaktep. Ha ocmose
Takux npepnonoykeHnit IlmaHK mocTpomil mocregoOBATENBHYIO TEO-
pPHUI0 PABHOBECHOIO TEMIIEDATYPHOIO M3Iy4CHWS, W3JIOUB €e BO
BTOPOM H3JaHuWH CBOeil Kiaccmueckodl kEmrm [8]. Hamm omsrrer
¢ OYCHPh MAJIEIME CBETOBHIMM MOIMHOCTAMH PELINTEIHHO HE COrIa-
cyl0TCs1, OfHAKO, ¢ 3Toil rumoresoir Ilmamka. [lga 7Toro uyTOGH
OpH HEmpepHIBHOM NOIJIONEHWE NPH KpaWHe MAaJEIX CBETOBEIX
MOIIHOCTAX MOJEKYJia MOIJla HAKONWTH IEJIEH KBAaHT SHEPIum,
peobGxomaMo, YTOOEl OHA H€ W3y d9aJda IPH NOIJOIMEHHN
(B MpOTHBOpEYNN € KIACCHYIECKAM DE30HAHCHLIM IIPefCTAaBICHNEM).
WnniMu coroBaMu, 3a BpeMsi HAaKOIUICHHSI MOJIEKYJIOH sHepraum He-
JIOr0 KBAHTA €€ MOIJIOMEHHUe JOJIFKHO OWTh I O J1 H K M. Kcin um-
CII0 TOIVIOIMAIMUX MOJIEKYJ HOCTATOYHOC BeNHKO m uX obmee
«3QeKTHBHOE NOIIIOMAOIee CeYeHNe» MOJTHOCTHIO 3AKPHIBACT BCIO
mwiomaab, Yepes KOTOPYI0 NPOXORHMT CBETOBOM IY4OK, TO 3a me-
PHOJ HAKOIIIeHNA OTHOTO KBAHTA ¢BeT 1o runoTese [lnanka nomxen
IOIJIOMATHECA TIOJIHOCTHIO, BEmecTBO Oymer «abCOMIOTHO YepHBIM
TEJIOMY.

B Momx OHOEITAX YHCJIO NOTIOMAIMAX MOJIEKYJ, HAXONAIMMXCH
HA myTH CBETOBOrO myduka cedemmem 1 cm2, mpesocxommio 5-10%7,
a(peKTNBHOE HOTIIOIIAONIEEe CEYCHNE B MAKCAMYMeE TIOTIIOMEHNs] Ipe-~
pocxomut 10725 cm2, m mpomasemenne 5-10Y7-10715 > 1. C gpyrou
CTOPOHH, P CAMBIX CIA0BIX CBETOBHIX MOIIHOCTSIX, TIPEMEHSA BIIAX~

. apr
ca ma ounrre (<(3-10 12CM—§@ },Ha 1 cM28 1 cex. majaio MeHbIIe

ONHOTO KBAaHTA sHeprum. Jlisi MOJYYeHUs KakOmoll MOJICKYJION
OTHOTO KBAHTA MPW HEIPEPEBHOM HOIVIOMEHNH HOTPe(oBajoch Obl
6oaee 10%5 cexk., T. e. cBrme TpupnaTn MuianoHos yer! Ha sepx-

-« o apr
Heil rpaEWOe DPEMEHSBIINXCS B OIbITax MomuocTei 2-108 Pr_
ceK- cm?

a10 Bpema Obwio Onr HesHaunTenbHEM — Oomemmm 1072 cex.

C Tourm spenms runoTess Ilmanka mormomenwe B oGnacTn ca-
MBIX MajblX MPUMCHSBIINXCSH MOITHOCTEH JOIKHO Obl JOCTHraTh
IpeeNbHON BEIMYMHBl W CTAHOBUTHCH OOBMMEBIM mpW GOIBIINX
MOIMHOCTAX. OTO PpEIINTEIHHO He COrJIacyercsi ¢ OIETOM,' m rm-
moTe3a HOMKHA OHTH IPH3HAHA OIMHOOYHOM.

1 Moxuo monwTaThca cuacTy runoresy Ilnanka, Ipepnosaras, 970 MO-
JIEKYJIEL 710 OCBEINEeHHs y#e NMeIOT HEeKOTOpPYIO SHepruio, COOTBETCTBYIOLIYIO
TeMmIepaType Teja WM CTATUCTMYECKH pacIipefiefieHHy0. B Tamom ciydyae Heko-
TOPEIE MOJIEKYJIB ¢ GONBIIMM IIPEfBApPATENLHbIM 3aNacoM SHeprun MO Ghl
MBIIyYaTh ee yHie B caMoM Havajie magrydenns. OBITH IPONSBOIIICE, OTHAKO,
Tpn HUBKOH KOMHATHOI TeMmIlepaType M C BHANMBIM CBETOM. B 9TOM ciydae
YKasaHHag TONPaBKa NMPAKTHIECKN He NMMeeT 3HAYEHUHA.
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K cosepmeHHO WHBIM CcJleCTBUAM NPUBOJUT LPECTABICHTE
O CBETOBHIX KBAHTaX, (OTOHAX, passuToe IOummTeirHOM. Ilormo-
IIEHNEe ¥ H3Jy9eHNe B COOTBETCTBUM C HEPBHIM BAPHAHTOM TEODHH
Ilnanka npemronaraeTcsi KBAHTOBHEIM W MTHOBeHHBLIM. Ilpm ouens
MAaJbIX CBETOBHX MOIMHOCTAX JOMKHH HAGMIONATHECA CTATHCTHYE-
CKue (QUyKTyanuu HOIJIOMEHNA CBeTa, KAK 3TO HOLTBEPIRIAETCA
OOHITaMU, ONMCAHHEIME B NEpBOil YacT KHUIM. XOTA 3HEPIusA,
MOTJIOMAEMad B W3JI0;KeHHEX aGCOPONMOHALIX ONEITAX, B KpalHnX
caydasx Obula 9pesBEMAHO Majia, He upesocxons 1 ¢oroma
B 1 cek., ograko B ria3 HaGmoparens coGmpascs cser, IPOXORWB-
LMl gepes Bech DOIJIOmMaoImii skpan (puc. 18), T. e. me MeHee
200 ¢oronos B 1 cex. Hpome Toro, B orsmume oT yciosuii, HeoG-
xomuMBIX pust HaOmiopenns gauykryanuit (c1p. 14), B abecopOumon-
HEIX OOHITAX HE HOPHMCHAJIOCE OPEPHBAHWE CBETOBOIO MOTOKA H
He cobmopammce npyrme TpeGosanmsa. I'as cymMMmposanm m ycpen-
HAJI CBETOBOW IIOTOK.

YunTeiBas QIyKTyaImUOHHBIE W3MEDPEHWs, W3JIOFKCHHEIE paHee,
BO BCAKOM CIIy4ae MOMKHO CKA3aTh, UTO TEOPUS CBETOBHIX KBAaHTOB
BIIOJIHE COTIIACYETCS €O BCEMH Pe3yJbTATAME OITKITA.

§ 4. HapymeHne «IMHeHHOCTH» NP NOIJOLIcHIN CBETa

Hecmorpss Ha manoskeHHOE ONBITHOE HORTBEPIKIEHWE CymEpIO-
3UIlUM CBeTa NPW NPOXO;KICHHM Yepe3 cpelly, TOYHEEC IOBOPH,
HECMOTPsi HA «IWHEHHOCTH» ONTHWKW BCIIECTBEHHOW Cpefbl, B pac-
CMOTPEHHLIX IPHMEpax BCe K¢ MOKHO IOKa3arb, uro B obmeM
clydae TaKas JWHEWHOCTb, a CJeNOBATeJIbHO, W CyNepHO3WLus
OpH DPACHPOCTPAHEHWH CBETa B BEIIECTBEHHOH CpENe HEeIPEeMEHHO
IOJGKHEI HAPYHIATHCSI. ITO BEITEKACT N3 KBAHTOBHIX CBOHCTB
cBeTa M BeIecTBa.

Monexyna mpm norsmomenunm (orona 0GA3aTENBLHO, XOTS GBI
Ha OYCHb KOPOTKOE BpEMs, NEPEXOOMT B HOBOE CTaIMOHAPHOE
(Bo3Oysxpennoe) cocrosame. CpepHAs LINTENLHOCTH TPEOHBAHUS
MOJICKYJIbl B BO30OYKIEHHOM COCTOSTHIM, BOOOMIIE rOBOPH, K O H € U-
Ha. Mu orpapmanMcsi paccMOTPEHEEM TONBKO O O p a T M M B X
ONTHYECKUX IPONECCOB, NPH KOTOPHIX BO3BPAINCHUE U3 BO30y KIeH-
HOIO COCTOAHMA 00A3ATEIFHO M MOJICKY 1A XMMAYECKN HE M3MEeHAeT-
csi. Ilpm TakoM BO3BpameHwE LOITIOIEHHAS BHEPIWA W3IYYAETCH
WM IEePeXomuT B TemIo cpenkl. Bosspamenne B HOpMasipHOE CO-
CTOAHNE MO3KeT OBITH (CHOHTAHHBIMY WIW BHHYKICHHHM, IPOWC-
XOIAIAM WOJ [eMCTBHEM BHEIIHeH cpefbl. Brmysxpmemmsie mepe-
XONIl 13 BO30YKIEHHOTO COCTOSIHES CiefyeT pPasfelmTh HA TPH
IpyHHH. 4

K mepsoit oTHOCATCA nmpeEAEBPEMEHARE IEPEXO/H, BH3BAHHEE
OTAaYeil sHEPIWH BO30YKICHWS LOCTOPOHHEH CHCTeMe, HAIPHMEp
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3aMETHTH OTKJIOHCHWA OT JmHeHHOCTH. VayueHHHe B W3JI03KeH-
HBEIX paHee ONBITAX KPACHTEIM KAK Pa3 OTHOCATCA K BEmecTBaM
¢ JUINTEIBHOCTHI0 BO30OYKOEHHHX cocTosHMi Mmenee 1078 cex.

Honoxurensatie pesynsratsl Grite nomysenn [9] ans morso-
HICHWST yPAHOBOIO CTEKIA, CPENHAA JUIMTeIBHOCTH BO3GYIHKICHHBIX
COCTOHHUI KOTOPOIO, Kak cilefiyerT m3 (OCHOPOCKONMUCCKUX Ha-
Omopenmit, cocrabsana 0komno 3-107% cex. [las onwros ¢ YPAHOBEIM
CTEKJIOM WMeIa NPenMyIecTBA KOHJCHCHPOBAHHAS WCKPA BBULY
ee 09eHP GONIBILIO MIHOBEHHOW MONHOCTH W COM3MEPHMOCTH MJIH-
TEJIIFHOCTH CO CPEMHEH [UIHTEIHHOCTRIO BO30YMICHHEIX COCTOSHMIL.
HKounerTpupoBanntii cBeT aIl0MUHREBOI KOHICHCHPOBAHHO HCKPHI
najan Ha ypaHnosoe crexio. Ilonosmra maoGpaeHns mexps mpo-
XOJ(AJla 9epe3 yPAHOBOE CTEKIIO, PYTasd HOJOBUHA NIJIA B BO3LyXe.
3areM 8TO n300pasKeHne eme Pa3 NPOCKTMPOBANIOCH HA ABYX IMGIAX
cuextpodoromerpa Hemmra — Maprenca. HaGmoperne mpomsso-
muniock B obmactm A = 454 mp. OcnaGnenme cseta B Tpum pasa
IPON3BOJMIIOCE FKEITHM CBETOPUIBTPOM, NMOMEIIABIINMCH CHAYAJIA
MEEly CTEKIIOM M MCKPOM, 3aTeM MEKIY CTEKIOM M CHEKTPOJoTO-
merpoM. OueBujHO, YTO BO BTOPOM Ciydae CBETOQWIBLTD HE MOT
OKa3HBAaTh HIKAKOIO BIMSHES Ha NOTJIOmMEHNE CBETA B yPAHOBOM
crerne. B mepsom ciywae xosummment mormomemms oxazaics
pasueM 2,576, BO BTOpOM 2,544; paszHmna cocrasiser 1,9% upm
CPeNHEH TOYHOCTH MHOTOMMCICHHHX uaMepermii —+-0,39%,. Bsuny
09eHb HEGONBIIOrO IONOKUTENHHOTO adderTa, HAGITIOLEHMT po-
u3Bopminck noMuory pas (ot 50 mo 100), m mabmogarens me smas,
B KAKOM TOJIOREHMN HAXORWicsa cserogunbtp. Hpome Toro, Geuim
HPOM3BE/ICHLl KOHTPOIBHLC W3MEPEHWA C BOXHHIM pacTBOPOM
¢aryopecnenna. B atoM cayuae cpemmss mimTenpHOCTH BO30y K-
ACHHEIX COCTOSIHHY 3HAYNTEIIHLHO KOPOdYe, 9eM B ypaHOBOM CTCKIIE,
cocrarisaa mpubnusutensuo 5-107° cex. B Tex ke ycnousx ombiia
¢ TounocTe0 + 0,3 %, HONMOKMTENBHEN pea3yBTaT He OCHADYIKeH.

Peskme OTHIOHEHMS 0T IMHEHHOCTH - MOJYYAIOTCH, ONHAKO,
B Cpefiax ¢ O9eHb OOJBOION IINTEIHHOCTHIO BO30YIKICHHAEIX COCTOH-
HUil, HANPUMED B TBEPAKX DPACTBOPAX KpacuTemleil B caxapHOM
JIefieHNe 1 B IPYTUX cpexax, obHapymuBaommx Goc@opecneHmuio
IJIITENBHOCTRIO B CeKyHIy m Gomee. HenmmeiiHocTs mornomenms
B 3aBICHMOCTH OT CBETOBOM MOMHOCTH OCOGEHHO PE3KO MPOSBISLCTICH
B KpucTamtogocpopax. JlaBHO m3BecTHO, WTO WpM BO30YEIEeHIR
UX JOCTATOYHO WHTCHCHBHLIM CBETOM, HANpPWMEp TyTOBOWl JIAMIIH,
JIErKO NOCTHYb COCTOSHWS IOJHOTO HAckmeHusi (ocdopa, KOrma
OH XIPAKTUYCCKM IIEPECTACT WOTIONIATH CBET.

ITa HENMHEWHOCTH HACTONBKO OIIYTHMA, 9TO MOFKET GBITH IOJIO-
KEHA B OCHOBY 0CO0BIX «abcomoTHEX GoTOMETPOBY 663 mois cpas-
uenmsa [10]. K. B. Ilanmme va 5T0M npuagune oCymecTsm mpurbop,
¢xeMa KOTOpOro npencrapiena Ha pue. 21. Cuoi gocdopecmupyio-
meTo «HeIMHeHOro» BemectBa ACB pacmoioseH Tak, WTo MOIO-
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puHa ero co cTopoHsl AC 3aKpHTa HEHTPAJHHBIM CBETO(YHILTPOM,
a co croporsl CB paccMaTpuBaeTcd Yepe3 TAKOIl ke HeUTPAJIHHEIH
¢uuetrp. Ecom 6w coit Gl OOHMABIM, «IWHEHHEIM», MBI yBUIEIN
OB BCe IOJEe ¢ OJMHAKOBOM SPKOCTHIO, OBIO O Gespasmmuno,
IJI¢ IIOMECTHTh HEHTPANBHEN CBETOQWIBTD — NHepei CIOeM WiiH
mocnie ciosi, ocyabieHwe cBera (OCQOPECHEHNNE OKA3aJ0Ch Ol
ommEakoseM. Ho BememeTBme «HEIMHEHHOCTH» CJOS, BCIENCTBHE
TOTO, 9TO CIpaBa majgaoIuii cBeT Gojilee NHTEHCHBEH, IPAaBOE IOJe
OKAKETCH HECKONLKO (osee ciabeiM. HeTpymHo BEIPOBHATH LOJNSA
W pa3 HaBceIa IpOrpagympoBaTe npuOop Ha abCONOTHEE
MOINHOCTH IAfAiomero CBeTa.

IlpermmymecTBO (poTOMETpA Ta-

KOTO THIIA COCTONT B OICYT- l

CTBUU CPAaBHUTEJIHBHOI'O 3TaJio-

HA; C [pYIoil CTOPOHEI, OH
OpPUIONEH TONBKO IJisi M3Me-
peEnsi  OOJIBIIMX ~ CBETOBHIX

- ———
MOIMHOCTEMH. i

«H esmHeRHOCTEY B IOTIIO- Pnc. 21. Cxema (HEIHHEITHOTO»
Maomeil CPee JOMKHA: HA- doromerpa Ha ocHOBe focdopeciy-

pyl()]I[el"O BemecTBa
OMIOIATHECA HE TOIBKO B OTHO- :

mernn abcopbuun. Ilocnemmsn ceszana ¢ gucmepcmeii, HO3TOMY
CKOpOCTH pACHPOCTpPAHCHHWSI CBeTa B cpefe, BooOme IoOBOpS,
TapyKe JOJKHA 3aBuUCeTh OT cBeroBol MomuocTm. Jlo TOMX
JKe mpudnHe B o0meM ciydae JOiKHA HAaONIONaThCH 3aBHCHMMOCTH
OT CBETOBOH MOITHOCTH, T. €. HApYIIEHNe CyIepUO3nOuu, W B APy~
ImX ONTHYECKMX CBOHCTBAX CpeAbl — B OBOMHOM IPEJIOMJICHUMN,
IuxXponsMe, BpaIIaTeJIbHON CIOCOOHOCTH W T. X.

C «HesMHEWHON OIMTMKO#Y CpeflHl NOCTOSHHO IIPUXONWTCH MMEThH
IeN0 acTpPO(H3WKYy NpPHM TEOPeTWYeCKOM pPACCMOTPCHHEW YCIOBHi
BHYTpH 3Be3n. DBciepctBune KOJOCCAIBHON INIOTHOCTH CBETOBOH
SHEPIMH BHYTDH 3Be3]l IPW TEMIepaTypax, H3MePSeMBIX MHOTHMEA
. MIJIZIMOHAMH I'DALycOB, HOIIIOMEHNe M CKOPOCTh PacUpOCTPAHCHNS

cBeTa BO BHYTPU3BE3[JHOM BEIIECTBE JIOJKHEI YPE3BHYANHO PE3KO
3aBHCETH OT CBeTOBOI MomEOcTH. OXHAKO, KAK TOJBKO YTO H3JI0-
7eHO, ¢ OOJpIINMY HAPYIICHUAME CYynepHO3uNNA ¥ HEIHHeHHOCTS -
MU ONTHK BCTPEYACTCA W B CKPOMHEIX JabOpaTOPHHIX YyCJIOBHUAX,
B 0COOEHHOCTH IPH M3YYeHHH (HOCHOpeCHupPyIqnX Cpex.

Ormaxo ¢uamka HACTOIBKO CBEIKIACH € JIMHEHOCTHIO OOLIIEeH-
HOii ONTHKH, 4TO [0 CHX IOP HET Jajke (OPMATBHOrO CTPOTOro Ma-
TEMATHYECKOIO ammapaTa JJf PeIleHns PeasbHBIX (HeJIHHCHHEIX»
onTuuecknx 3ajau. Ha mpawimre sagawm taxoro poga OOBMHO
pemranoTcs He CTPOIMM AHAJINTWUYECKHM IyTeM, a IpH HOOMOINA
MHOIIA OYEHDL I'Py0bIX yIPOIeHMIl.
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B wmrore paccMoTpenmsa mpepmesoB BHIIOIHWMOCTH — OPUH-
Ouna Cymeprosuiuy, JIE;KAINero B OCHOBe y4eHusi 06 mHTepdepen-
OUE, MOKHO CeJaTh CIefyIompue 3aKI0YeHHsi: B HPOCTPAHCIBE,
JIMIIEHHOM BEINECTBA, CyUNEPHO3WINA BHIOIHAETCSI TOYHO B 4pPe3-
BHMAHO NIMPOKMX Ipefelax, KaK HOKa3HBaoT HabIoneHns com-
HCYHOW KOPOHH BO Bpemsa 3arMeHnil. Ilpm upoxossnenuwnm dwepes
BEIECTBO CYHEPIIO3UIIMA MOKeT Pe3KO HAPYIIATHCS, 9TO OIpesie-
JIAETCA KBAHTOBLIME CBOHCTBAME CBETA W BEIICCTHA.






IpON3BOJIBHBIM, B3AMMHO NCPIEHJUKYJIAPHHIM  HANPaBIICHUSIM
z, Y, %

O, =204, ©,=Yo.; © =, (2)

Honarasg smeprmio F mponopuuonansmoii keanpaty @, Haxommm

B =a®® = o (@2 + @) + O%)=a[ 3}, -+ Mo?, + Do?, +
1 20, Ph T 205,80 T 202> (3)

I7ie o — JIOCTOSIHHBIA MHORWMTENH OPONOPHUOHAIBHOCTH U MHIEK-
CEl { M k& OTHOCATCA K PA3NMYHEIM CBETOBHIM Iydxam. Brrpamenme
(3) carymmT OCHOBOI TeOpWEM B3aMMOMENCTBES CBETOBEIX Iy9IKOB.
Har smgEO, 0HO clenyeT M3 OPUHOWNA CYyHEPHO3UUU 3IIOHTAIIIA
1 IPONOPIHMOHATEHOCTY 3HEPIUH KBAJ[PaTy CyMMApPHOIT 3JIOHTAIAN .

Unen « (x,% ch%) B gopmyiie (3) ecTh CyMMa BHepPIuit OTEITHHEIX
HY9KOB; IPUCYTCTBUE HONONHWTEIBHEIX WICHOB B (JOpMyJie IOKa-
3eBaeT, 910 B O0mIEM cilydYae NPUHINN CYNEePHO3NIME MOIIHOCTEIl
FOJKEH HaPYINaThCH, UPHIEM OTKIOHEHWA OT HEro MOTyT HpOWC-
XOUTH B 00€ CTOPOHH B 3aBUCHMOCTH OT 3HAKA CyMM ITAPHEIX IIPO-
usBefeHnii. Mepoii HapymeHns cynepnosunuu (BM ZEM O C T b 10
MEHTEPDPEePEeHOQUOHHKX NOJNOC, WM HETEp  e-
PEHOUWOBEHO#E cHOCOOGHOCTS W) HPUHATO HAZKBATH

OTHOIIICHAE
< 2 ‘Pi‘Ph)

X> Yy 2

Ecpf

X Ys 2

U =

, (4)

roe ( Z '\°¢<Pk) COOTBETCTBYeT a0COMIIOTHOMY 3HAYCHWI0 MAKCH-
X, Y, 2

MaJIPHOIO OTKJIOHEeHWA. [l HaxOKIeHWs NpeeNbHHX 3HAYE-
Huil v mepenmmeM ¢opmyxy (3) B ciemyomeM Bupe:

Pr ’
E=af Jgx(14+%)], 3)
Xy Yr 2 Pi
rae 3a CKOOKY B KajKIOM WiIEHe CyMMBI BHHECEH GOIBINMiT MHOMKI-
¢,
TesIb HAPHOY'O LPOM3BELCHNUS ¢, W, CIEIOBATCIBHO, {ol — IpaBUIb-

R
Hag 7#poGe. flcwo, wro (3'), upm npoumx paBEHX yCIOBEAX,

uMeeT Ipefe/bHBIC 3HAYEHWSA UPU @, == ~-¢,, T. €. B TOM CJIy4ae,
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IeifCTBHEM NBYX UPWYMH: 1) KOPIYCKYJIAPHBIX yTapoB IPYTHX MO-
JIeKyJl, ATOMOB WM 3JI€KTPOHOB W 2) IOJ KEHCTBHEM IIOCTOPOHHEIO
ceera. B peanpHEIX ycioBUAX KOPHyCKyIfpHHIe ymapel Beerga
OPOMCXONAT BHOJHE OecmopsamouHo, BO3OYyMmasd, CIIEIOBATEIBHO,
MMIIyJIBCH, XA0THYeCKH cienylomme npyr 3a ppyroMm. C apyroii
CTOPOHH, NOCTOPOHHWII, BO3OYsKyalomuit, CBET, IO JTOKA3AHHOMY,
BCcerfa XaoTwWIeH, W BO30Y;RNaeMelii WM BTODWYHEIL CBET NOIGKEH
Obrte TakmM e. IloMEMO HTOTO TemIoBOe NBIWKEHME YaCTHI] npn-
BOT K TOCTOSHHO GeCHOPSNOYHONM CMEHE W3IydalomnX NEeHTPOB
B IAHHOH TOUKe MCTOYHWKA. [IpuBefeHHNC MpEYMAs He WCYEPIH-
BAlOT, OfHAKO, BCeX (AKTOPOB OECHOPANOYHOCTH WBITY9CHNMS.
Crarmcrmueckmii xaoc umeercsi yike B SIEMCHTAPHOM W3ITYYCHUN
OT/IEABHOrO aTOMa M MOJEKydH (cp. wacte I, crp. 9).

9TH cOOCparKeHusl, MOACHAIOmMUe PU3MICCKIIT CMBICI CyHepHo-
3UOUHM MOIMHOCTEH HEKOTEPEHTHHIX NYYKOB ECTECTBEHHHEIX WCTOU-
HUKOR, HE CTaBAT, OIHAKO, IPUHIIMINAIHFHOIO 3aIPETa BOZMOKHOCTH
NOoJTy9eHusi HHTePPEPUPYIOMUX My IKOB OT HCCKOIBKNX NCTOYHIKOB.
Hanpmmep, or mByx pagwocraEmmii mpm HEKOTOPHIX YCIOBHAX
MOKHO TOJYy9MTh uHTeppepupyomme myuxku. B arom cayuae
m3JIydaTeit — H€ 3JEMEeHTA P HE € YACTUNH BemecTBa, HO
MCKYCCTBEHHBI € CHCTeMB, KOTOPHIMHU MOKHO YIpPABJIATh
M0 OpOM3BOJNY, CO37aBasi PEryJsApHOe W3ITydYeHHe.

Vckntogera 7m BO3MOKHOCTH IOJY9eHHS KOTEDPEHTHOTO CBETA
B TCUGHWE J[OCTATOYHO JJINTEILHOIO BPEMEHW OT OBYX pPA3HEIX
YacTHN BeIiecTBA, HAXONAMUXCA Ha PACCTOAHWM, W3MEPAEMOM
HeCcKOJIbKUME guamerpamu vactun? Ilopmpmmomy, mer. Ecnm pse
(unz Gonelme) Takme YACTHOH HAXOISATCH O I H O B PeMeHHO
B BO3BOYyMRIeHHOM COCTOSHENN, JJANEMCS OYeHD
BHAYNTE]IPHOE BPEMA IO CPABHEHMIO C IEPHOJOM CBETOBHIX KOJe-
Oamuii, TO MKy HUMEU Hem36e;KHO BOZHNUKHET PE3CHAHCHOE B3a-
UMOpeiCTBIEe Win (B KBAHTOBON WHTEpmperanmn) OOMeHHEIE CUilbi
(cp. wacte 11). Benepcrsue aToro manmyderme obemx uacTull [OJ-
FKHO CTATh KOIGPEHTHHIM, CBA3AHHLM IO (asze. IKCHEPUMEHTAIHBHO
JUIg sTOr0 TpelyIoTcs OdYeHh CmIbHOe BO3OYy;KmeHHe (Hampumep,
RaTONHBIM IIyYKOM) W JIIOMEHEeCOUPYIOIMAH cpela, NAMmas Moje-
KyJfpHOe «CIOHTAHHOE» CBEYCHNE OONBIIOH NINTeABHOCTH (HA-
IpuMep, ypAaHHJIOBLIC C€OIM, O6jajaiomue CpemHell JLINTehHO-
CTBI0 CHOHTAHHOTO cBeuennst 1073—1074 cek.).

BecnopanourocTs nsnydYeHns ecTeCTBEHHEIX MCTOYHMKOB CBETa
HC NPensATCTBYeT B TO ke BpeMA BOSMO;KHOCTH WMHTEpQepeHIun
IyYHOB, HCXONAMNUX ONHOBPEMEHHO U3 OJHOU W TOI Ke cBeTAMmENnca
TOYKH, T. €. KOTEDPEHTHHIX Iy9KOB.

QOysxnum ¢, BxoxAmue B (3), 3aBUCAT OT BPEMEHH ¢ W PACCTOA-
WS 7 MeKY CBETAIEHcA TOUKO 1 MecToM mHTepdepennun. Hore-
PCHTHBI® IIy9YKH, PACXOAAMUECH IO PA3HHM HAUPABICHUAM OT CBE-
TAMEHCA TOYKHW, MOYYT OBITH XApAaKTEPU3OBAHBI TEM, 4TO 3 H 4 -
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MEHSeTCH CO BpEeMeHEM, TO KOMIIOHEHTH PpasjiojReHusA ¢sinf m
@ cos O OGymyr Taryxe GecrOpAIOYHO MEHATHCst, mpHoOperast ynobre
MOJIOKUTEIbHEIE M OTPMIATEeNIbHEE 3HAauYeHns. BoaMoskuo (Hampm-
Mep, NPOINYCKAHWEM uyepe3 IOIAPH3aTOp) 00a HOBEIX BEKTOP&
IPHBECTH B OJHO HAMpaBJieHde CO
3HAUCHMAMHE ¢ Sinf-sino mpcos6-
-cos «. JIBa COOTBETCTBYIOMAX KOTe-
x PEHTHHIX IyYKa C OJMHAKOBO Ha-
MPABJICEHHEMA CBeTOBLIMA (YHKIUSA-
MH He MOTYT, OfHAKO, wmHTepdepm-
poBaTe, TAK KAaK CpejHee 3HAYe-
P HEe npousBejeHas ¢2sin6-cos 6-
-Sine-COSo 3a JOCTATOUHO OOIH-
1ol ITPOMEKYTOK BPEMEHH pPaBHO
g HYJIO.
B oforx pasoOpaBBHX CIIy9asax
MyYKn TOJBEPIIIECHE [0 BCTpPEYN
pasziauuHKM H3MEHCHHAM, I0-
3TOMYy 3J1eCh HeT IPOTHBOpeYHs ¢
BEIBEJICHHAIM BEIIIE CJIGJICTRHEM O He-
IPEMEHHOM HAJIMYA# WHTepPepeH-
Ppe. 22. CxeMa pasioKeHHA IHOKHOE CIOCOGROCTH Y MydKOB,
CBETOBOTO BERTOpA WCOHITABIIMX O LM HAKO BH €
A3MEHEeHHSI W  XapaKTepH3yeMBIX
OJMHAKOBRIMY 3HaYeHHsMH 7' H .

A

§ 6. NpnearsHple W pealbHBIC MOHOXPOMATHYIGCKHM® NYIKH

B § 5 He clenaHO HAKAKHEX CHOEMHAJILHEIX JIONYHICHHH O BHJE
¢yHKIEH @. BEMOIHEHNe CyNepno3Anuy CBeTOBHX MHTEHCHBHOCTEMH
B CjIy4ae BCTPEUH HEKOTEDPEHTHHX I[yYKOB IPHBOJAT K BHIBOJLY,
4T0 3TH (YHKOEYM MEHSIOTCS XaoTWIecKn OecmopsjoYHO BO Bpe-
Mmenn. C pyroil CTOPOHEI, BCSKEI HHTepQEpeHNMOHHEN OIBIT I0-
KaseBaeT, 9T0 IOCIe IMepeceYeHHs] KOTePEeHTHHX IyYKOB HOJIe
uMeeT Me pAONMNIECKYI CTPYKTYPY, BHPUKEHHYIO
Goree miIM MeHee OTIET/INBO; TeMIbIe HITH IBETHEIE ITOJIOCKH IEePHOJH-
YeCKW 4epeyloTCs €O CBeTIIHIMH HMJIM MHa4Ye OKPAIICHHEIMHA I0JIO0-
camu’ Ilpm ocsemennn GessiM cBeToM W HabJmofienmw rJyiaszoM, ¢o-
TorpagudecKoil IIACTHHKOY HiE (OTO3JIEMEHTOM I€PHOJUIHOCTE
3aMETHA, HO KOJIMIECTBO IMOJIOC HEBeJIMKO; IIPH HCCIEOBAHMI
noJifi MHTepQepeHIuy TepMOdJIeMeHTOM HiEm (OJIOMeTpoM mepuo-
AEYHOCTE B GesioM cBeTe BooOme moutw HezameTHa. [Ipm ocsemennn
TARUMHA HCTOYHAKAMH, KaK JHeJITOe HATPOHHOE IUIaM#, PTYTHAs
JaMma, WM IIPH PacCMaTPHBAaHHHM dYepe3 HBETHHIE CTEKJIA MEePHO-
JUYHOCTE BEIPA’KAETCH OYeHb OTYEeTVIMBO, BHIHO O60JIBIIOE 9HCIIO
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YCPOAYIOMUXCH TEMHBIX WM CBETJIBIX IOJIOC. s obwsacuenns
9TOTO HYHKHB! CICHHUATBHEC NPEJNOJIOKeHNsI O BHJE QyHKLmil o,
TIOMMMO y3iKe yCTaHOBJIEHHOTO MX GECHOPSIOYHOTO CTATHCTHICCKOTO
XapaKTepa.

Habmonenne moGoro ommuueckoro ABJICHAA TPOHU3BOINTCS
B TeyeHHe OOJIBILEro HMJIM MEeHEBIIero KOHEeTHOTO IIPOMEKYTKA Bpe-
MeHn 7. Pazmosum $ymrimmo ¢, UPOABIANYI0 IIepPHOANYCCKHe
CBOIICTBA B 9TOM HHTepBaJe, B psan Oypee, monbaysices win COKpa-
ECHUA PAcYeTOB KOMILIEKCHEIME OG0O3HAYCHUSIME

S BT )]
2

o= me o)
n=1

T n ~— neiioe 4ucsa0 B GeCKOHEYHOM psie MOPSIIKOBEIX qncen,
mpHuyem

=y (8)

qacTora Kojebaumii. Bpems T Mosker OBITH BHIOPANIO CKOJB YrOmHO
OosnbmmM B corsacmm ¢ ombITOM, MOKA3KIBAIONINM, 9TO IEPHOMY-
HOCTh VHTEP(PEPEHNMONHOY KAPTHHEI CO BpeMEHeM He MeHSeTCH
¥, CJIEJIOBATENIBHO, 9HCI0 OTHENBHEIX 3HAYUCHMIT 7, COOTBOTCTBYIO-
IHX nHTepBaTy 4acTOT Av,,MOKeT OHITE B3STO CKOJIBKO yIrOXHO
GosbmM; MHEIME ciloBaME, cymma (7) mosker 6mite B mpepee
3aMeHeHa MHTerpajioM ¢ mpenesaMz oT O Jio co.

HamGosee mpoctoe o6bsicHenme mepuojmaaOCTH mHTEpdepeH-
HUOHHOM KAPTHHE! MOTJIO Ol COCTOSITE B BHLIJIEJICHIN eMHCTEOHHOLO
HEPHOJIMIECKOr0 WieHa W3 CyMMHl (7), T. e. B IpeJIIOJIOKCHNAH,
9T0 ¢ eCTh IPOCTAs FapMOHMYECKAs (YHRIUIH

i [ 27:\1( . +6)]
= ae e, 9
ITUM IPEJUTOJIOMEHNEM, KaK HM3BECTHO, IOCTOSIHHO MOJIB3YI0TCH
PR paccMoTpennn MuTepepeHnuoHHEX 3aja4. OfHaKo nomyme-
Hue (Y) ABHO He COOTBETCTByeT Cirydaro PeaJIBHOro CBeTOBOIO uy4-
Ka, moToMy 410 B (Y) He comepskuTCH siemenTa GecmopsiiounOCTH,
IMPOABJIAIIMENCA B CYNEPHO3NNHN WHTEHCHBHOCTEI HEKOTepeHT-
HEIX TYYKOB. 32 BCe BpeMsa HabiuojeHus T, s KOTOPOTO CJIeJIAHO
nouymenne (9), ¢ ocTaercst IPOCTOi rapMOHMYECKOIX ¢ysRIHIEH,
U CynepuosuuusA NO/KHA OB HApYIIATHCH ITOCTOSHHO KaK JUISA
HOTEPEHTHELX, TAK ¥ JUTf HEKOFePeHTHHX IyYKOB B MPOTHBOPEUHH
¢ omutoM. MpeanbHHii MOHOXpPOMaTHUECK Hit
Iy 40K ecTs, TakuM 06pasom, abCTpaKmms, IpuMeHsIeMast TOTBKO
BRAMECTBE MaTeMaTHYCCKOTO INIPHEMa C OrOBOPKAMH, KOTOpELe
BHIACHATCH B IaJLHeimeM,
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Paznossenne (7) MOHO mpeoOpaszopaTh TaKAM obpaszom, uTO
ono OyyieT EMeTE BAJI rapMOHHYeCKOM $yHEKOEA C MepeMeHHOM KOM-~
IJIeKCHOIH aMINIETy/oll. BBemeM TOecTBO

= ny + (n— 1),
BHbpar n, TaKEM 06pasoM, YTOGH

g

VOIT

BO3MOJKHO TOUHEe COBIAJAJI0 ¢ YacToToll, QUrypupylomeil B MOHO~
xpomaTrieckoM pemernmn (8), COOTBETCTBYIOIEM MEPHOIIIHOCTH
JlaHHOil MHTep(epeHIIOHHON KapTHHEL. B TaroMm cayuae

(10)

’

o ei?nvo (- %) { 2 - i [ 2eav (= 1) 20, }

n==1

rme Av COOTBETCTBYeT An = R — Hg.

Buipaskenne B QECYpHEIX CKOOKAX OTBeYaeT K O M Il JI € K C-
H 0 il aMIWIATyJie Iepejl rapMOHHUIeCKOM ¢yHKIHell ¢ 9aCTOTOH V4
1 BEIp@skaer H3MeHeHWe (ashl, KOTOpas, Kar H JeICTBATEIIbHAA
AMIINTYJIa, 3QBHECHT OT BpPEMEHH H BCEX COCTABJIAIMHIX Ppasilo-
srenns (7). Jlyst pe3ko mepHOJUIeCKAX nHTep(ePeHIIOHHEIX MOJIeH,
HOIlyYaeMEIX, Hampumep, IIPH OCBENEeHNA HATPOHHALIM ILTAMEHCM,
ammmTyae @, B Qopmyme (10), ouesmmmO, BCIOXY YPe3BLIYAITHO
MAJTHI 3@ MCKJIOUEHHeM yskoro mHTepsasia vactor Av. Ecym

VoS> A, (11)

10 KOMILIEKCHAH aMILIATy N GopMymt (9) MeHseTcs 6ecIopAR0YHO,
HO UPe3BHIYAITHO MeJVICHHO CPABHATEIBHO C KOJIe0aHAAME OCHOBHOM

. 12rtvg (t— _cr_)
rapMOHIYECKOU (PyHKIHH € . UeM MenplIe HHTEPBAT Av,

BHYTPH KOTODOIO @, WMMEIT 3aMeTHOe B3HAUCHHC, TeM Gamrxe
peanbHH{ MOHOXPOMATHUECKHU MyHOR NP
Grmraerca ¥ mreambHOMy ciydano (9). ¥Y30CTh y4acTHOB Av ocy-
ImecTRIseTCH JTHO0 B CaMOM HCTOUHAKe CBeTa (HampuMep, B HATPOH-
HOM ILIaMeHN) JE60 B BOCIPHHMMAIONMX ITpHOOpax. Hampumep:
183 BEIAT TOJBKO OOJIACTE MeKNy HHPPAaKpacHHMH H yJbTpa-
(HONETORBIME UACTOTAME M IIOJTOMYy 3aMeuaeT nmepuordecKHe
HBIOTOHOBET KOJBIA IPH OCBEIIeHHH OesbM CBETOM, KOTOphIe HE
OTIIMYAIOTCS TepPMO3JIeMeHTOM, He obiajalomuM m30mpaTesbELIME
coiicTeamm. Crpemiienme K mpejiesty (9) Ip¥ yMeHBIICHAH Av
B ¢opmyue (10) BrrpaskaeTcs He TOJBKO TeM, 1TO e pPHOANIHOCTE

BCe TOUHEE OIPEeIeNIHeTCs YACTOTOH Vo, HO TaKiKe 3aMOjJICHHEM
GecrmopaOYHbIX (UIyKTyarmi aMIUIATY[E o ¢azer. Ecam MOKHO
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Caarampinue BeKTOpoB 1o ocsaM X, Y, Z He uHTepdepupyo0T MeKIy
cofoil KaK B3aUMHO IEePHEHIUKYISPHEE, IOSTOMY ISl HAXOKIE-
HUs cpefHell BO BpeMeHN 3HEePTHH [0CTAaTOYHO Ha OCHOBAHEM Cyliep-
no3uIKuy aMIIATY i IPOCYMMHEDPOBaTh Kaikjioe m3 BeIpaxkeHmii (18),
(19) n (20) mopo3Hp ¥ BEMUCIUTH 3aTeM cpejHue 3Ha4YeHUA KBaj-
paToB HOIydYeHHHX cymMM. Tawkmm ofpasoM, momb3ysach (GOpMyIoi
(15), nmeem

ol =

FE S [A1—|-A2—2A A, cos(~sm6—8>]

c0s%0

]
|

E2 = [A1—|-A2—|—2AAzcos<~~s1n6—8> }(21)
l

o —

\CIEES

M= [Af + A% 4 24, A5 cos (i’} 8in 6 — 3}] .

Cymma Bripaskenuii (21) u ompepensieT sHepPruio B faHHON TOUKe
moas uaTepdepentnn. Ecnu O Bertope £y 1 £, GBI HaTpaBIEHE!
nepHeHMRYJISIPHO K IIOCKOCTH PECYHKA, TO Tpe60BaJIOCB Gar 3ame-
uuth K, u E, wepes M, u M, n M, uepes £, . B obmem cryuae
HHTep(I)epeHunn Hy‘]ROB c BeRTOPaMI/I HaupaBneHHmmn HHadve,
MO;KHO Pa3JIOKATh 3T BEKTOPH IO T€M 3Ke HAIpaBIeHUAM U CHOBA
BOCIOIB30BaTbCA BHpazkendsimu (21).

W3nosxenHasg HOCTAHOBKA 3ajavd 3KBUBAJIEHTHA 3aMeHe IIyd-
KOB, BCTpevaroumxcs mox Mobem yrnom 260, nByMs mapamu my9xoB,
pacupoctpaHsomuxcss tapannenbno (20 =0) 1 aurTn-
papaangenbHo (20 =mx). Taxaa 3amena, Oymyum wgumcto
MareMaTHYeCKIM IIPHEeMOM, BMECTe C TEM IIPeJiCTABIIAET CyleCTBeH-
HEIIl (m3uvecKuil MHTePeC, BCKpPHBAas OBa KpauHUX, BecbMa pas-
JIMYHEIX cIy9as nHETepepeHIul, K cOueTaHHi0 KOTOPEIX MOTYT ORITE
cBepieHbl Bce ocTaibHEeE. PaccMOTpIM HMX B OTHEITBHOCTH.

NHertepdepennua HmapanmenabHH X Iy 4-
K 0 B. B 3rom caygae 0 = 0, n cpepmsas 3meprus BeIpasuics Ha
ocHoBanmm (21) Tak:

SER 4 MY = 5[4} 4 45 + 24,45c053)]. (22)

B 910 BHpaskenme KoOppuHATE He BXORAT, M, CIENOBaTENBHO,
pesyaeTar mHTep(PEDEHINE BO BCEM IIPOCTPAHCIBE BCTPEYH [OJI-
sxeH ObITE opmmM u TeM me. Ilpm 8, paBHOM I€fIOMy umMCIy T,
HapyHIeHHsI CylepHosunumm HamOojiee pe3ru; IIPH YETHHIX 3HA-
4YeHHAX T, 8 = 2 kw, DHEPrHsA NOAyYaeT MAKCHMAJIbHOe 3HaYeHHE

1
5 (41 + 4,)% npm mpevermeix smavenmax w, &= (2k + D)m,
IO Ty9aTCsl MUHAMAJIbHEIE 3HAYEHN S 3Hepr1m — (A —A,)?% upu 3,
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. . A
nxces Jydeu gocrurajia IO Kpauneu mepe 3 - dTa pa3HOCTh paBHa

. o
1 1 2a sin® —-
BA—B’A:za{. —_}Z—T =
sin x tga sin o
Hasn BA — B'A = % H OYeHB MAJIBIX @ HMeeM OTCIja

A
o= .
«a

MHnMuE cnoBaMu, JJisi BHIIOJHEHOs 34KOHA COXpaHeHHA dHep-
rup HeoOxommmo, IT00D!

o>, (27)

nHave coxpaHenme 3ueprum Oyner Ha-
pymreno, n mpu o« = O Besa obmacts, rue
IyusE nepexpeiBarorcs, Oyner obmacTsio,
Il SHEprus ucdyessa mim, HaobopoT, mo-
spEiack Ges xommencanuu. Paspemenne
3TOr0 IapajoORca KpOeTcs, pasyMeercs,
B omuGOMHOCTH IPEAIOJOKEHHSI O pes-
KOH OrpaHNYeHHOCTH CBETOBHIX IIy9KOB
u mx Hamnpasnenmii. Hanpasmenwme my-
uffi B IapajebHOMY Iy9YKe He MO-  pye 24 Hmrepdepennus
sKeT OBITH (I)PIBH‘IGCRH 3agaHo C TOYHO- ¥ COXpaHeHHE JHepruy
creio, Gompiueir wem (27). Wpeampubiii

HapayyIesIbHEI IIy9OK, TOYHO TaK jKe Kakr njeabHbil TOMOIEH-
TpUYecKuil, ecTh PURIUA, TeM Oinike HOAXOAAMAA K JeHCTBATeIb-
pocTH, YeM Oojeine cewenme Iyuka a. HaoGopor, Wem MeHbile
@, TeM HeollpefejieHHee MOJKHB CTAHOBHTHCH TPAHHIEL IIY9Ka;
HaIpuMep, eCill UHTAThCA IOJYYNTh CBETOBOI Iy9YOK IIMPHHE 2,
TO Yrosl HeONpejieleHHOCTH o JoixeH Obith Gombme 1. 910 1
nopTBep:KAaeTcA TUQPPARTHOHHEIMA OB TAMHE.

Besikoe orpanmuenne cBeTOBOTO IIyWKa, COBEPIIEHHO Hemsberx-
HOe Ha ONETe, BHOCHT OIINOKM B HJeMEHTapHYI TEOpPHI0 HHTep-
JepenIun, H3NaraeMyio B HaCTOSIIell riase, ¥ TeM GOJIBIIyIO, 1eM
yixe IpUMEHsieMble DyTKH.

Vkasaunoe HapylleHHne COXpaHeHHs 3HePIui JOIHKHO Obl HMETH
MeCTO He TOJIBKO B PacCMOTPEHHOM cirydae, HO Boobme B moGoM
uATepPepeHIEONHOM OIEITe Ha rpanmmnax obnactu nHTepdepenLuy,
IJle MeCTHBIe HAapyIIeHHsl CyLepILO3HNuN yiKe He MOTYyT OBITh HIrYeM
KOMIIEHCHPOBAHEL.
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3aKOH COXpaHeHHA SHepruu Tpebyer orpanuveHns mOHATHA O
CBETOBOM ITy9YKe He3aBHCHMO OT IPAMEIX Ju(@PaKIHOHHBIX OLIKTOE,
n, TaKEM 00pa3oM, paccMOTPeHHkle Kpaiinie cnydau mHTepdeper-
¥ NapajljieJTbHbIX U aHTHIIAPAJIIeIBHEIX IyIKOB B OTeIbHOCTI—
ToaBKO abcTpakmua. B peiicTeurensHOCTH MBI Beerma mMeeM Iemno
., C coYeTaHmeM TOTO H JPyTroOro.

§ 8. Hurepdepernus ®penens

OcuoBHble mHTEp(EPEHIHOHEEE fABIEHAA MOKHO pasjennTs
Ha [Be TPYIIL:

I. Nertepdepennnsn MexAay pasanumnmm
NydYKaMu, pPAacCHPOCTPAHAKWMUMECSH OT O Ji-
HO#Wl W TOMN e cBeTAmMENcH TOo4UKmH Helenus
910ii rpynns m3ydeHl m oOnsacHenti (pemenem. HazopeMm ux
nHETeppepennueitn Dpenens.

II. TeErepdepennusn Mexpgy NyukaMmMu, moo-
TYyY9alOUUEMHACSA IPH pPacCmMeNJeHUHE OFHOTO
CBETOBOr0 Ny4YKa Ha NBa HIE Ooxbmee
YUCHO IpPpH XNPEeJOMJeHHH, OTpaeHHEM, J BOIi-
HOoM myuvemnpenommaeHNu Wareppepenuua Broporo °
THIIA BIEpPBHe HJIA YacTHOro ciydasa (komsna Heworona) skcmepn-
MeHTallbHO, ROJMYeCTBeHHO mu3ydeHa HrwowTtomom. Hazosem ee
rorepdepernueits HriorTo0Ha.

C wmaTepdepennmeii Mpemess cessansr HEKOTODLle Ba;KHEIE
MIKPOCTPYKTYPHbIe CBOICTBA HCTOYHUKOB n3imydenusi. [looTomy et
paccMaTpuBaeM B JIabHEHINEM JTOT Kjace uHTepdepeHIion-
HEIX fIBTeHniH IoppobHee.

3actapnth uHTepPEPHPOBATL OTHETBHbE IIYYKH, BO3HUKAOMNE
B 00weM LenTpe, MOKHO TOIBKO, H3MEHHB WX HAILPABIEHHE, IO
JOCTUTAETCsl OTpaskeHueM, HPeJIOMIIeHHeM, pacCesHueM WiH Jud-
$paruumeii. IIpn sToM mpenmonaraercs, WTO ykazaHHEE IPOLECCH
He NB3MEeHAKWT CBOWCTBA KOTFepPEeHTHOCTH
COOTBETCTBYWmMETro Iy4YKa, 910 H IOATBepP:KaeT-
c¢si B GospummmcTBe Cciywaes Ha ombite. He mamenss KorepenTHOCTH,
OTpasienme, NpesoMmienne U ARQPPAKLIHAA H3MEHSIOT BMECTE ¢ TeM
HHTEPPePeHNNONNY0 CcHOCOGHOCTS CBETOBHX NYYKOB, BJIUAf HA
¢asy, aMunuTy )y ¥ HAUpaBIeHHe DIEKTPHIECKOrO BEeKTOpPa B MOHO-
XpoMaTHueCcKuX charaiomux nydxa. Ilpm orpamkennn m mpemomize-
HUE Ha IBWKYTINXCS TeaX H3MeHSIOTCS TaKKe 9acToTa Kojebanmit,
HO IYyYOK COXpaHsieT KOTepeHTHLe CBOHCIBA.

Bcee cayuan mnrepdepennun Dperens s iByx KOTepPEHTHEIX
Iy9KOB MOTYT OHITH CBejeHHI K Cliefylomell CXeMe: HMeITCH JiBe
RorepenTHEle cBeTAumecs Toukn L, m L, (pmc. 25), m3 KOTOPHX
[0 BCeM HaUpaBJIeHHSIM PACXOMSITCA CBeTOBHe mMydkn. Bo BesiroM
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Paccrosmue or mcrounmka no skpama OP ofosHaumM wepes r.
13 wepremxa cienyer:

sin(@—0)  sin(x--6)

PLl_pLzzr{ 1 1 }_ 2r cos x sin O

~ sin (o« —6) sin (@ 4 6) °
(29)

Puc. 26. Cxema urTepdepeHIHORTHIX ONBITOR

B 6o : 7 ()] ~T
JIBIIMHCTBE OUKTOB ¢ HHTepdepeHIEen penes o= 5,

0=~ 0 u paccrosinme r BemukO B CpaBHEHHNH C @, BCJIEACTBHE Uero
PL~rmu

PLy — PL, = 2r cosasin 0 = 22, 29)

B omnmrax ¢ nmrepdepennueii myuros npu Gonsmom yrie 0, roto-

) n
PHe paccMaTpuBaloTCA B IlaBe TpeTheil, « = -, Ho O cmrbHO OTIH-

uaetcs o1 0. OrpanmanBasich TaKUMIE 3k TPUOTIGKEHIAME B 0CTa b
HOM, Kak H paHee, HIMeeM

PL,— PL, 5 9y 252180 2oz 1 (297)

cos 6 ~ r cos0

Ecnm a ouens mano, 1. e. 0 =~ 0, 1 e cymectsenno ormmaaercs ot 0,
TO Ha ocHOBaumH (29) oweBmpHO

2 g Hr
le—PLzzﬁb. (29")

MakcumMyMEl OCBEmMEHHOCTE Ha SKpaHe mojiyuatTcss mmsg & = 2km,
MuHuMyME st 8 = (2k +1)m. Ilpu mamux 0 w o« ~ g
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§ 9. Hurepdepennna @pemenst u pasMephl UETOIHHEA

Ho cux nop npeanosIaraIock, UTO CBeTANNICH HCTOMHIK—-TOTHA .
O6rruntie HHTEPQEPEHNNOHNEbE ONHTH YIAITCH BO BCAKOM ciIyuae
TONBLRO NP HEe3HAYMTENLHEIX IeHCTBUTE TEHAX WITH YITTOBHX pasMe-
pax csersimerocs Tesa. Hompayscy ynpomenusmv HHTePEePeHITHOH-
HEIM METOJIOM PeIICHIA OUTHYeCKAX 3a/la4 M IpeIosiaras, uTo pas-
JIUYHEIE TOWKH CEETAMEroCs Tejla HeKOTePOHTHH, JIeIRO JUIA IIpo-

CTENITAX CJIy9aeB paccum-

L 0 & rtars bimAEme pasmMepos

l HCTOYHWKA HA HHTEPQEpeH-
LONOHHYI0 KaprHHY.

Orpaumanmces mWI0CKOCT-
HOIl 3afiaueil, mojaras, uToO
HCTOYHHKOM CJIYRHAT CBOTSI-
masics upamas gueusa. Pac-
! CMOTPHEM CXeMy, BIIOJIHE
NONXONAIMYI0 JUIsi TaREX
cIyuaeB, Kak OOBIT JIyoli-
na, seprana Operness, Gu-
mpusMa m mp. (puc. 27).
Omrit IOmra paccmatpusaer-
cs1 ormennHo. JlBa (UKTHB-
HEIX MCTOYHHKA KOHEUHBIX
Puc. 27. Unrepdepenmmusi @pepens y  PAaSMEPOB, HapuMep OTpa-

PasMepH MCTGYHHKR JHCHUSA CBeTANENCHS HUTH
B 3epranax MDpewness, pac-
MIOJIOFKEHBl CHMMETPHYHO OTHOCHTeNbHO cpepHeil mmmamm C,C,,
nnuHa OOeHMX CBeTAMUXCHA JIMHEI 28, paccTOSHWs WX ILEHTPOB
or ocm, 1. e. C,0 u C,0', pasuu a, paccroaune C,C, = r, paccros- '
uue Toukn P Ha srpamre ot nentpa C,P = z. [IBe COOTBOTCTBOHHbIC
KorepeHTHEE TOYKn L 1 L nockmaioT B Toury P IyuRE, KOTODEE
TaM uHTepdepupyior. s pacuera mHTep(EPOHIUOHHOIO PE3YIIE-
TaTa COCTABHM I'e€OMOTPHYECKYI0 pasHocTh nyrtest L'P — LP, npen-
nojaras, 410 r 3> £, M @, UTO BIONHE COOTBETCTBYET YyCIOBHAM
peHcTBrTeNBHEIX OnHTOB. M3 wepreska pumHO, UrO

LP—LP=Vr+(xz+a—E°2—
— Vit e—a—grx 28 (32)

r

rme £ = OL = OL'. Orciona pasHocTh (a3 paccMaTpHBAEMEIX
ayuaeir

Ar



(cBeT TpenuosIaraeTcsi MOHOXPOMATHUECKHM C JIIMHOM BOJIHH 1).
IHonarag aMamTyns HHTEP(EPHPYIOIMEX NYYKOB ONMHAKOBHIME
u pasEEIME A, Haxomum 1o dopmyne (15) cpenuee 3HaueHME SHEP-
run B Touke P, o0ycJopjienHoe UydKaMu, upmxomsmmMu oT Gec-
KOHEUHO MaJIOro syieMeHTa df cBeTAmeHcs JImHIm:

da=A2{1+cosi;i. Fe—D)de (34}

B toure P BcTpedaiorcA TAKKe IY9YKH OT OCTAJBHHEX YYaCTROB CBe-
TAINEHCA NWHHUA, ITPUYEM STH YYACTKH HEKOTePeHTHH Me;KLy co0o0ii.
Ha ocHoBaEnY CymiepUO3NLNY HHTEHCHBHOCTEH HEKOTePeHTHHX Iyd-
rop (1) mmeem mostomy nuA obmeil smeprum B Touke P 3uaueHme

+&o
e = A2 S {1 —l—cosl;E . ‘:Z (fc—g)}dg=

—%0

= 4 (2%, +y%— cos ( T2z >sin (’%‘5-)} (35)

Ilpu sTOM CHesaHO TMPENNOJIOKeHNe, YTO AMILTHTYIA A ogmuaxona
IUI BCeX 5IIEMEHTOB CBETAIeMCH JMHNH B OTHOINGHME K TO4Ke P.

Pas6epem Qopmyany (35)° Ilepprii wren B ¢urypHHX CROOKax
COOTBETCTBYOT, OUYEBHIHO, HOPMAJBHOI CYNCPIO3HONE HITEHCHB-
HoCTeil, BTOPOil — €ro HapyHIeHmio, T. €., BooOme rosops, HHTEp-
PepeHIsT [OKHEA HMETh MECTO npd mo0HX pasmepax Tella, OTBe-
galomux chenaHAHM orparmaerHuaM. [lIpm srom pacmonrosenme
naTepePeHINOHEEX TI0J0C OCTAeTCsA TAKHUM K€, KaK M [JA CBe-
tameiica Touku. [Ipmammasn &, == const, MH BHAEM, 9TO BTOPOW

unen Qopmysm (35) mpmobperaer MakcmMasbHEe (10 aGCOIIOTHOM

4bra =z
pennmuuHe) 3HAUCHHA IIPH - 7= kr, rme k — menoe umcno

¥ pacCTOAHEE MEKAY LOCTeNOBATENILHEMY (HAIpHMep, CBETILIMIL)
M0J0CaMHu

A

Ag = —— 36

2a (36)
B coraacun ¢ (30). [IpucyrcTBHE BTOPOro mEPHOAMIECKOTO MHOKH-
Tens BO BTOpOM wieHe (opMyuE (35) MOKashiBaeT, YTO PE3KOCTh
HETEpEPEHIMONHEIX II0JIOC JIOJAHA TEPHOAMIECKH H3MEHATBCH.
Ilpn HeUpepHBHOM H3MEHOHHH [IMHBL cpersimeiics mmmun 2&,
rHTEP(EPEHIHSA [OJKHA NOIHOCTEI0 HCYe3aTh IIpH

rne k=1, 2, 3...
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uiA 1Ipn
Ar -
Eo =k %a (31 )
A [JoCcTuraTh MaKCHMaJH:HOﬁ OTIECTIINBOCTI IIpH

2k 4+ 1
go= 220, (38)

HenpeprpHO H3MeHASs NUPHUHY OCBEINANOIIEH INeNHd B ONEITEe
¢ bumpmamoii min 3epranamu QOpenens, MH JOIGKHE BHIETH HEPHO-
Im9eCKOe MCUE3HOBEHHE U TOABJIeHNe MHTepPQePeHNMONHO KapTH-
mu. Ecin n3MeHATH pacCTosHne MKy (UKTHBHEME NCTOUHAKAME
2a, octaBnasA £, NOCTOAHHBIM, TO JOIGKHO IPOMCXOINTHL TAKOE 3K
TMEepHONITIECKOe MCUe3HOBEHNEe W IOABIEHNe HHTEPQEPEHIMOHHEIX
monoc. Eemn, HampnMep, 3anonHATL HANMBHYI0 OHIPU3MY HHIIKO-
CTSIME ¢ HeUIPepHBHO MEHMIOIAMCA I[IOKA3aTeleM IPeToOMIeHNs,
TO TOJOCH JOJFKHEI TEPHONHYECKH mcue3ath. Haxomer, ecnu me-
OpEPHBHO M3MCHATE A U 7, T. €. PACCTOANHE MEKIY (MKTIBHBIMI
HICTOYHWKAMM U SKPAHOM, TO JOJKHH IPOUCXONNTH TAKIKE HEPHO-
I¥YecKEe MAMeHeHAsA, HO Gojiee CIOMKHOTO XapakTepa, YTO MOKHO:
suners n3 Qopmynn (35). M3odasHbie TOBEPXHOCTH IS CBETA-
melics NTPHAE KOHEYHHX pasMepoB He OyAyT CIOMIEHIMHA; CeMeli-
crBa ruoepOOJIONIOB, COOTBETCTBYIOIUE Ka;KIOH mape KOIepPeHT-
HHX TOueK, Oynmy?, BooOIme, mepeceRaThCsA, YCHINBAA WiIE 0cnab-
IAsA Opyr Apyra.

dneMenTapHAA TeOpHs] HHTepdepeHnuy He MOKET NATH TOYHOIO
3aKOHA pAaCIpefe]eHAd HHTEHCHBHOCTH B HHTEPPEPEHIIEOHHOM
moJie, TaK KaK siBJICHNe OCNOKEAeTcA puddparnneii. OmHaKo Taroi
Pe3Kmil Ka4yeCTBEHHHI CHMOTOM, KaK HCUYe3HOBeHme HMHTepdepeH-
[MOHHHX TOJIOC, UPEeIyCMaTpHBAeTCA HTOH TeOpHell BEPHO U B
COrJIacHd ¢ OHEITOM. YCJIOBHE WCYe3HOBeHHsA monoc (37) maer
HOBO@ WHTEP(EePEHINMOHHOEe COOTHOHICHME, KOTOPOE MOKeT OBITH
MPAMEHEHO [JIA WM3MEepHTEeIbHHX Iefleli HapALy C OCHOBHEIM
cootuonrenneM (30).

MakcumansHoe 3HageHne BTOporo uieHa B dopmyrne (35) mmeer

Ar
pernunny A2 5, HesaBHCHMO OT 3HaueHus £, MeKIy TeM uep-

Beil unen A%2£;, coOTBeTCTBYIOMNA CyNEpUOSHINH, HEIPEPEHBHO
pacTer ¢ yBelmdeHMeM pasMepoB mcrounmka. Ilostomy sicmo, uto,
HEeCMOTpA Ha TepHOINYECKUe TOABIEHMA M MCUe3HOBEHMS HHTEP-
depeHnNY, HApyDIeHME CYNEPUO3UNNU ¥ BUIAMOCTH HHTepepeH-
U7 CTAHOBHTCS BCE MEHBINE M MEHBOIC IPY yBEIHYCHNH PasMEepoB
ncrounmka. Mu onpepennnm B § 5 opmynoit (4) BrugEMOCTE MHTED~
depeHnNN Kak OTHOmeHHe a0COIIOTHON BEIUYMHHE WiI€HA, HApPYy-
MIaJ0MEero CyNepHO3NLuI0, K BeJIMINHe YHEPrHH, COOTBETCTBYIOINEil
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W3z roif ;e QopMyNH ciemyer, uTo Takoli mHTepdepoMmerp Gymer
HeiiCTBOBATE B YRA3AHHOM CMEICJIE TOJBKO TpPH JIOCTATOYHO GOIIb-
mom JuanazoHe u3MeHeHms a. Ileppoe ucuesmomenme moIOC
MOHeT TPOM3OHTH ToIbKO IpH k= 1. CnemosaTenbH0, MMHHMAIE-
HHII [HALA30H H3MEHEHHS @, Aayin, JOIGKEH YIOBIETBOPHTE
YCIOBHIO

AR
™
2Aamm > %,
27“;"— , corstacHo (42), COOTBETCTBYeT YITIOBEIM pasMepaM CREeTAIMEroCa

mpepmeTa ¢. IlosromMy MoO;HO HammcaTh [ MEUHHUMATBHHX eINe
U3MOPHMHX HHTePEPeHIUOHHKM MeTOJIOM Ppa3MepoB JIMHEITHOTO
HCTOYHHUKA Cienyiolnee yCIOBHE:

A

2Aapin

> (45)

Cpmin

MosxHo HasBaTh @, MpEeNEeJIOM pazpemaomMen CIo-
coGHOCTH [aHHON WATePPEPEeHIHOHHOH YCTAHOBKM IO aHa-
JI0THN C TAKHAM 3He TePMAUHOM B Mu{paKIHOHHON TeOPHH TeJIeCKOMA,
MHKpOCKOIA W Apyrux oumrmueckux mpuboposn. Ilpm stom dopmyna
(45) maer moA ¢, BEIWUUHY, BABOE MEHBLIYIO, Y€M COOTBETCTBYIO-
mee BEPayKEHNE [JiA TeJecKoma, T. €. B OTHOIIeHHH OIpeJeleHus
pasMepoB HHTepdepoMeTp JaeT He MEHBINE, YoM TeJIeCKOI.

VnrepdepeENOHHEIH METOI ONpeleNleHns pasMepoB CBETA-
MEXCH TEd MOMKHO, pazyMeercs, IPHEMEHHTH HE TOJBKO K TEJIECKO-
mHgecKknM 00BEKTaM, HO ¥ K MEKPOCKOIIYECKHM, 9To OHIO ocymme-
cTeieno JumentongoM. Ecim 3aKkphTE oTBepcTHE O0BEKTHBA MU-
KpocKonla ama¢parMoil ¢ OBYMsA MAJEHBKAMH IMEJSAMH HA KOHIAX
mmameTpa, TO u300paskeHHe MaJeHBROTO 00BeKTa BHTHAHETCS
BIONb TPAMON, COENUHAIONEH menm. JTa BHTAHyTasg IOJOCA,
pooOme rovops, OyZler IDepeceKaTbCA WUHTCPPEPEHIFOHHLMIE
TOJ0CAMH.

B paccmarpuBaeMoM ciiyuae Hanrd GOpMYIIhI, BHBEIEHHEE IPYH
pomymennu (42), pomwum OeTe Hcnpapienti. IIpm Mukpockonn-
ueckoM HabfoleHuE @ COMBMEPHMO 1 MoreT OHTBH nake Gonbine /7,
TOBTOMY MBI JIOJZKHE! 3aMEHHTE (42) yCIOBUAMHE:

R>E&; ]

a=>§&; .

25 (0
a>> . ’

B raxkom Cliy4ae JIeTHO paccuynTaTh COBEPLHICHHO TaK ke, KaK B paHee
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HuKa), B pesyJbTaTe HAJOMEHNs Ha WHTePPEPEHONIO YCJIOBHA CO-
xpanenmsi 9HePrum. MojkHO, CJI€NOBATENILHO, YTBEpHIaTh, HTO
HEJB3ST MOCPEICTBOM HHTepePeHNHOHHEX TPHCHOCOOIeHn pas-
JIMYMTH [eTa]u CTPOCHHUS MM pa3MepH Teja, 3HAYUTeNbHO MeHb-
[IMe IIMHE BOJHEI, He3aBACHMO OT TOTO, HMEEM JIi MHI JIeJI0 ¢ CaMo-
CBeTSIIIMMCA HCTOYHHKOM, COCTOAINNM U3 HOKOT€PEHTHHX TOYCK,
HAN ¢ OCBEI[EHHBIM, TOYKH KOTOPOrO MOIYT OHITH KOI€pPEHTHHIMH.
K 7aroMy jke BHEBOJly NPHBOIAT CTpOTas Teophs H3oGparkeHHA
B MEKpocKome, pazsuras JI. 1. Manpenemravom [27], u repmonn-
HAMIYECKH® PacCy I eHNs.

— S — S ——









CTBeHHOE paclpefielienne TaROBO, YTO HIEKTPHYECKUM BEKTOP
nponopnuonayien sinle m T. .

- Ilnockne cedenmss AmarpaMM IPOCTPAHCTBEHHOTO HM3ITydeHUS
TaHel 7 AUOOJis M KBampynons wa pme. 29. Crnenyer samernts,
UTO JJIsi CKOPOCTEH TOPMO3HOIO JIBIKEHMsI 9JIeKTPOHa, mpubim-

FKAKOIUXCs K CROPOCTH CBETa, aMILINTY A H3ILy-
d YeHnA OPONOPIUOHANIBHA

sin a
1 —Bcosa

(rme B — oTHOmIeHme CKOPOCTH BIIEKTPOHA K
CKOpOCTH cCBera). /lmarpaMMa Taxoro msmyde-
HUS1 751 HEKOTOPO# CROPOCTH 3JIeKTpoHa, Gis-
KOMl K CROpOCTH cBera, n3obpaskena na puc. 30.
W3 pmarpamMm ficHO, 9TO aMIJIUTYIH HABYX
KOTePEHTHHIX JIydel, HCXOMAMUX MOJl HEKOTO-
«  PHIM YITIOM @ OT 3JIEMEHTAPHOrO H3JrydaTels,
BOOCIIe rOBOpsI, PAa3JMIHE, a CIEOBATEIHHO,
JIIZ‘EE(I:I.‘ iim I;T-ngmge BHJIEMOCTH MHTePPEPeHITMOHHON KapTHHE Gy-
mpfnc'mennorg AeT MEHSTHCA B 3aBHCEMOCTH OT ¢. B ciay-
malyveHms ek~ 9A€ KBaJpymona Gymer pasnmuaThes TaKKe I
TpmyecKoro munons  (aza mETEPHEPHPYIMMX KOrePeHTHEIX JIydeil.
T KBafipynosns ITpesxpe weM mepefiTH K KOJITYECTBEHHOMY
CTATHCTHIECKOMY PacdeTy, pPacCMOTPEM OCHOB-
Hble 9EepTH HABJEHHA (IJIA CIydYasg IHUIONSA) Ha CXeMe MEICIIeH-
HOrO OULITA € OfHAM H3NIywaTelleM. PacmonoxuM — JIHHeHHBI
nunonk O, pasMeps KOTOPOTO MHOTO MEHBINE [JIMHK BOJIHH A, IO-
CpequHe MeRIy JBYMsi CHUMMeTPHYHEIMA 3epragamu S; u S,
(puc. 31). Ilpemmonaraercsi, 910 oTpaska- .
TeNbHAs CI0COOHOCTE 3epKa paBra 1, gro
3epKajia He ORa3HBAKT HUKAKOIO HONAPH-
3YIOImero IeCTBUSI W YUTO CKAYOK (asm :
npu oTpaskennn paper (. WMmmmnm cno- Puc. 30. Jlmarpavva ms-
BAMH, PONIb BEPKAJT WHCTO TeOMeTpHIe- o .1 SCKTPOKA, IBA-
JKYIIerocsda CO CHOPOCTRIO,
Cras, a He Qu3MYeCKas, OHU IOBOPAYMBA-  GimaKOH K CKOPOCTH
0T BeRTOPH . [|111 Toro 9roGu oTpaskenHrre cBeTa
JY9H MOTTIM HHTEPEPHPOBATH, MOFKHO Me-
HATE HAKJIOH 3epKa K 0CH S35, ot 45 o 90°. Bepxuuit npemen 90°
COOTBETCTBYET CTOAIMM BOJIHAM, HIGKHUI mpeniel 45°—mmrepdepen-
nnu Qpewensi. B mepBoM coysae nyum, pacxomamuecs-us O B mpo-
THBOLOJIOFKHKX HANPABIEHNAX, TOBOPAYABAIOTCS 3ePRAJIAME IOYTH
Ha 180° umarepdepupyror 8 O', npmieM B 5TOi TOUKe Oynmer Munm-
Mym unTepdepenrmp. OueBumHO, 4TO Takoil 3Ke pPeayIbTAT moy-
nTess Wpu JE0GOM  IOTIOMEHMH [MOONA, HepPUeHINKYISAPHOM
8383, T. e. mpu ;moboM WOBOpOTE ero BOKDYT oc: 84S ,.
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Ecnm, opnaxo, moBeprYThH 3eprania Ha 40° ® S35, (pme. 32),
10 gaTep(epenInoORHL pe3yyibTar Oy/ieT CyIMecTBeHHO UHEM B CIIy-
9ae ImOoNA, WepueHguRYJIsgpuoro K muockoctn S;48,B (puc.
32,a), nnm mapannensnoro ed (puc. 32,6). B nmepeoM ciyiae B ce-
pernHe mnuTepdepeHnnONHOA KapTHHE OypmeT MaKCHMYyM CBeTa,
a BO BTOPOM — MHHIMYM, TaK KaK 3[[eCh JIyIn BCTPEYAIOTCH B MpO-
THBONOJIOKHON (aze. Ecnm B Touke () pacHOJIOMKEHK IBA AWMOJIA,

- - - S-
D Y ]

Puc. 31. Uanygaromue [uOIA MEKIY 3epKajaMd,
6IU3KAMA K TApaJlJIeiIEHOCTH

COOTBeTCTBYIOMIX 0GOMM STHM ciiydasM cpasy (puc. 33), To maTep-
¢epennuonnas kapriaa Boobme mcuesaer. Bexropu X; m X, se-
JRaImme B IJIOCKOCTH WHTep(epeHINH, HAmpaBJieHkl IPOTHEOLO-

?ﬂ a

Pmc. 32. Wsayuaromuit fuUONe MEKAY 3ePKAIaMA, NOBEPHYTHIMA Ha 45°
K OCH, IX cOefmHAIeH

a — DMOONE MEePIeHNUKYIAPEH K MI0CKOCTH S;AS,B; 6 — OUIIONE MapajileseH
OJI0CKHOCTH S,AS:B

JIOJKHO W B3aHMHO YHHYTOJKAIOTCS, BEKTOPH Z; M Z,, TMepHeHfn-
KyJfpHLe K INIOCKOCTH HHTEp(epeHImH, Hao00pOT, YCHIMBAIT
xpyr apyra. B o6mewm, B monie matepdepenImm Berony Oynier BhIION-
HATHCA CYIEPIO3UIAH HMHTEHCHBHOCTEII.

Ecinn o6a matepdepnpylomux jyua B 5TOM ciydae o6pasyioT
Mesy coboii ouenn Madtkil yroa (puc. 34), To matepdepennus Oyner
TponCXOnTs NpuBbdHbM o6pasom. Ilo sakomy muiomBHOTO HM3TY-
uyernsa (oM. puc. 29) Bextops X OymyT m3iyd9aThCsl B JAHHOM Ha-
TpaBleHnl OYeHh MAJIO, MPAKTHYECKH HMEKT 3HAYEHHe TOJIBKO
Z-BeKTODHL.

Taxmm 06pasoM, eI HCCIIelOBATH CACTEMY M3 ABYX B3aUMHO
IepIeRIRYTAPHLEX AIOIell Ipy TOMONM IOHI-(PEeHeNeBol ycra-
HOBKH, TO BHIMOCTH HHTEp(EpPEeHIHOHHRX IOJIOC ONpH YBEeJIHIeHNA
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yraa mexpy maTeppepupyommmu nyuamu ot 0 go 180° npomxma
ocniabeBatk 0T 1 mo 0. B 10 s1e Bpema o6e BojHEI BCerja BHONHE
KOTEPEHTHEL.

W3 puc. 33, nanee, sCHO, u4TO paBHOMEpHOE B OTHOINEHNN WH-
TeHCHBHOCTH WHTEpepeHNnoOHnoe Hoje oblagaer mo 1o c a T o if
mnonssipa3anuei. B cepemmme moma, Ha MecTe OGHMHON
OEeATPATIBHON CBETJION JIMHNM, CBETOBHE KoJiebaHms mapasielib-
HEl Z, Ha MeCTe IepBO¥i TEMHOH MOJOCH OHHU TApaJLIeThHE X .

4
/ e
4 '
4> s ¥
Puc. 33. [IBa B3amMHO UEPUEHIUKYIAPHHX JHOOIA
MEKy 3epRaJaMu

HpH 8THX yCJIOBUAX OIKITA, PN BCTpede ABYX HeloJIApN30BaHHbIX
OTy9YHOB CBeTa, B IIOoJie nHTep(j)epeHmm JOJI;HEeH BO3HHKAThL HOJIA-
pHSOBaHHHﬁ c¢BeT. JTO CJiecTBUE NMEeeT HBKOTOPHﬁ npuHUTOnajib-

Prmc. 34. J[Ba B3aUMHO IEPUEHIMKYIAPHEX
A¥IONA, MyIH KOTOPHX HHTepYepHpyIOT TOf
MAJILIM YIJIOM

HEII nHrepec, HOCKOJIBKY BCE€ M3BECTHEIE 0 CUX op MeTOojnl 1I0-
JdyueHNd NOJAPU30BAaHHOIO CBeTa OCHOBAaHHE Ha 0co0rIX CBOliCTBaXx
HCTOYHMKA CBeTa (sIBJIeHMe 3eeMaHa, SABJICHNE Dlrapra, monspu-
30BaHHAsA (IYOpeCHeHNUA W T. A.) mIM Ha BIMAHAN Cpefb
Ha pacopocTpaHerme ceeTa. B paccmorpenHOM ciiywae, B oTnmume
OT 9TOro, HmoJigdpu3aliusg CBeTa HNCTOYHHKA U Cpena =He urpamTt
HEKaKoO# podnu.
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Taxkum o6pasom, aMILINTYfia KosrebaHuii CHCTEMBl B HATIPABIICHAH o
Oyner
. . AX cosa
2sinasinv | —— 1| ;

2¢
g AN <€ A aMIINTyAa OpPOHOPIHUOHAJIBHA

A . . "
—5 v Sin o €08 o = sin 2, (60)

kax 6mno ykasaeo B § 10.

Jl7isi CTATHCTHHECKOrO pacdera MHTEPQEpEHIMOHHOM KapPTHHLL
OT MBIly"aTelIs, COCTOSMEro U3 JIMHEIHEX KBafpyIOIeil, BOCIIONE-
3yemMcs IpeskHel cxeMoii puc. 30. Pasirane cOCTOUT B TOM, MTO Xa0-
THYECKI PaBHOMEPHO PACIOJIOFKEHHBIME BMECTO [MIOJiel IIpejiio-
naraoTcs kBajpynonn. IlonoskeEne Kaykioro KBajpymolid B CH-
creme koopumrat X, Y, Z xapakrepusyercs yriamn 0 1 o, uaburo-
JeHme IPOMCXONAT Broik ocm Y. 3HaueHme 3NEKTPUICCKOIO BEK-
Topa manyueHus 1usA mabmonarens Cymer

E =sin20¢=2}1 — sin20 sin®c-sin 0 sin o.

BesienicTERe MOIEPEYHOCTH CBETOBHX Konebammii Bextop £ pacmo-
nosxen B muockocTr X, Z 1 ero KOMUOHEHTH X 1 Z BHPa3ATCA Tak:

X — 2sin20sin w cos »; Z = 2sin0 cos 0 sin . (61

Ilns npyroro Hanpapnemns wabnioperms Y', paciolio;keRHOrO
g muocroctH X, Y m ofpasynmero ¢ mepBOHAYajbHEIM yrond ¢,
HalileM COOTBETCTBEHHO

X' = 2 sin2 6 sin (o — ¢) cos (0—¢); Z'=25in 0 cos 0 sin (0—¢). (62)

Cocrasusig mo opmyse (03) BrpajieHne Ijf BHIMOCTH V, mog-
crapnss suavenns X, Z, X', Z' o gopmynam (61) m (62) m Brrmos-
HAB WHTErpHpOBaHWE, HalleM

v cos 2<p;- cose __ 1 +2COS‘P — sin2g. (63)

C mpyroit CTOpOHH, cOCTaBIsAA 1o opMyTaM (99) 1 (56) BrpasKeHESA
mns I, u I, n Boumensaa mo amanormm ¢ (68) m (59) BeipaskeHHA
sl cTeleHN TOJIAPU3aUMM CBeTa B MaKCHMyMax W MUHEMyMax
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mHTEepP(ePEeHINNONHOTO HOJfl, WIOJy4aeM II0 BHIOJHEHHA WHHTE-
rpupoBaHUA

p . €08 @ — €08 2o .

max =" 2+ cose+ cos2p ’ (64)
p.. — _ _Cose—cos 2¢

T 2 cos @ — cos2¢ (65)

Ha puc. 37 rpajudecku comocTaBieHH mOIyueHHBIE pes3yib-
TaThl JJii  BHOHMOCTH nHTep(epeRI ORI KapTHHE OT
JUOOJIBHOTO M KBafPYIOJILHOTO
nsnysareneii. Hpusaa d do- p
KasEBAeT XOJ BHUAHMOCTH HWHTEp-
$epeHnuoOHHOH KapTUHEI Ho QOop- 48

g4t

0 ? 1 l\\'/ 5
40° gg°  1220° 160° Y
\

e \
R \
g a4 P
- A
- \
g4t \
a8+ AN
y/4 ~
98y
Puc. 37. CpaBHeHHEe KpHBEIX Puc. 38. CpaBHeHHWe IIOJIAPWBANAOH-
BHIMMOCTH AHTEPPEPOHINOHABX  HHX »KPABBIX JJIA #HTEPEepeHnun
KapTHH JJIA HCTOYHHKOB, HCTOYHUKOB, COCTOAINHX M3 pumoiei
COCTOANIMX ¥3 unojei ¥ KBajpynonei .
(d) m mBagpymnonew (g) IuIl—Ppax ¥ Ppjy LIA DANOABHOTO

ucroyHuKa; III, IV — Ppay W Ppjy RAA
KBAaJPYIONPHOTO HCTOYHMKA

Myne (94) 1uA  AHNONBHOYO W3NydaTelsl, a KpuBas ¢ — IuiA
KBaJ[PyHOoNLHOro m3nydarensa 1o ¢opmyne (63). Crosmmmii Bmp
mocnefEell KPHBOIL KAYeCTBEHHO CTAHOBHTCH IIOHATHEIM, €CIIK
BCOOMHUTL AHArpaMMy H3jiyueHmd KBaapymons (cM. puc. 29) n
OpUHATE BO BHEMaHme (asy, MEHAWIYK 3HAK B COCEIHHX IOTO-
KaX IVIOCKON AHArpPAMMEL.

Ha puc. 38 conommnkie kpusrte I m 11 COOTBETCTBYIOT 3HAYEHIAM
Prax 8 Py 17ist pumonibrOro nerounmka no gopmyaam (58) m (59),
nyekTApHKe KpuBke 111 w IV nzobpaawt Ppax ¥ Py 178 KBa-
ApymoJiibHOTO m3nydatensa mo gopmynam (64) m (65). Kak cnemyer
M3 DHCYHKA, TOJIApW3anud B MHTEPQEpPEHIMOHHEIX Iojiocax Jis
KBa[pyOJLHOTO HCTOYHHKA MEHAETCA He TOJBRO IO BeJHYHEHe,
HO M @O 3HAKY.
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CpefHEe 3HaYeHNd KOMOOHEHT CBETOBOTO BEKTOPA HO AByM NPOM3-
BOJIBHEIM B3aMMHO HEPHEHIMKYIAPHEIM OCAM B TJIOCKOCTH BOJHEL
PaBHE OpyF JIPYITYy M HEKOTepeHTHHI Memay coboi.

9TO mOJIO;KEeHNe MO}KeT OBITh, OJHAKO, MOKA3aHO TOJBKO A
OMHOYHEIX WJ/IM HEKOTeDEHTHHIX MeRAy co0O0i myuwor. B pame-
HeHIleM Ha [IBYyX IpUMepax IIORA3KIBAeTCs, YTO, 3aCTABIAS MHTEp-
¢epuponath ecTecTBeHHbIE Iy4YKY, Tpoberapime B pasymIHEIX Cpe-
Jax, HO OCTAaBINWECH eCTeCTBOHHBIMHE, MOMKHO HaOIONAThH SBJICHUS,
o0HapysuBaomue 0cOGEHHOCTH Pa3IAYHbX eCTECTBOHHHX MydYKOB.

Ilycts ma mytm aByX
napasnesbHBIX KOTePeHT-
HHX  KBa3MMOHOXPOMa-
THYCCKUX eCTeCTBEHHBIX
ny9xoB, HHTepdepHpyIo-
IMMX Memy coboit, moMme-
IMCHE  JIBE  DAa3iiMIHbe
. Cpenbl — OfHA, BpaI[ai-
1 masg NJIO0CKOCTh IOJISIPH-
| 3alMy, ApyTas HEAKTHB-
! Has. ;A mpocToTh pac-
I
!
i

CMOTDEHMA  HpEfnoJIo-
FKUM, 9TO Pa3HOCTH XOJia,
BHBEIBaeMasd obeuMu cpe-
1aMu, OIMHAKOBA, IPUYEM
ONTHYECKHY aKTHBHAS Cpe-
la BpamaerT IJIOCKOCTE
HOJApPM3anuy JIMHEHHO NONAPM30BaEHOr0 myuka ma 90°. OBa
HyYka, HPOIIEJIINX COOTBETCTBEHHO 4Yepe3 AKTHBHYIO ¥ HeaK-
THBHYI0 Cpely, OCTAIOTCH 6CTECTBeHHEIMH, T. €. COTJIACHO HpHBE-
FEHHOMy BEIIe HOJIOMKCHMIO HOJUKHEL OH OCTATHCH DKCHEPHMEH-
TaNbHO He OT/IMIMMEIMY JIPYT OT Apyra. B peiicTenTensmocTn mpm
METepdepennun fOmKEO O0HapykuTLCA WX pasmmanme. Ipu yra-
3aHHBIX yCIIOBHAX HydYKu He OymyT urreppepuponats. Ecim Mruo-
BCHHOE TOJIOFKeHMe HPOM3BOJIBHO BHOPAaHHOIO CBETOBOrO BEKTOpA
B OJIHOM W3 IyIKOB OHPEJIeNIIETCA YIIIOM ¢, TO B IPYTOM, KOFePeHT-
HOM, IyYKEe a3uMyT COOTBETCTBEHHOTO BeKTOpa OyMieT mo mpefmo-

!
i
{
|
|
'

Prc. 39. Bpamenrme IJIOCKOCTH HOJApH3a-
IUF B eCTeCTBEHHOM Iy4YKe CBeTa

JIOJKEHUIO @ % (pme. 39), 7. e. mETepdepenmua HeBO3MOMKHA.

Ecnn axTuBEas cpefla BpamaeT mioCKOCTb HOJAPU3ANNN JIMHEHHO
NOJIAPM30BAHHOTO cBeTa Ha 180°, T0 mHTepdepemmMOHHLE MONOCH
IOABATCH, HO Ha MecTe OOBYHBIX MaKCHMyMOB OyIyT HAXOIUTBCA
MUHWMY MBI .

Ilpr nopopore Ha 270° mmTepdepennms MCUe3HeT CHOBA; npn
nosopore #a 360° oma moasurcs B HopManeEOM Bume. Ipw okcme-
PUMEHTHPOBAHME ¢ (€JEIM CBETOM, BCJIGICTBHE BPAIMATENBHON JUC-
mepcuy, JOJGKHLL  BO3HMKAaTh CBOeOOpasHble  XpOMATHIeCKHe
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Ouepupro, 410 mpu cos 6 = 1, T. e. B HampawJIeHEWH pacHpOCTpa-
HAIOmerocda cseroBoro nyuxka CD = 0, no BeeM mpodYnM Hanpasie-
HUSIM [0 YKA3aHHON mpWYMHE CBET PacHpOCTPAHATBCH HE MOIKET,
WHEIME CJIOBaMHE, He OyneT paccedHus.

Buepsrie a1o Grio ormeuero B 1907 r. JI. . MarpensmTamom
[24], yrazapimum, 9TO €CJIM CpEJla ONTHIECKH OJJHOPOJIHA, TO HEIb3sA
OEMIATE oOcyabiieHus CBeTa BCJENCTBHEE pacceammsa. Paccesmme
MOM€T HPOMCXORUTH TOMBKO IIPH Hajip9um HPOCTPAHCTBEHHBIX
¥ BpeMEHHKX HEOJHODOJHOCTEl B cpefle. ITa MBICHL CTaJIa
OTHPAaBHKEIM HYHKTOM (JIyKTyallHOHHONH TEODHH MOJIEKYJIAPHOTO
paccesHus CEeTa, pa3puroii 3aTeM CMONyXOBCKAM ¥ JUHIITEN-
HOM.

IlpuBenennoe paccysieHEe B PaBHOIl M€pe CHPaBEIMBO KaK
I ¢BeTa, TAK WM JUIA JERTPOHOB, PACHPOCTPAHAIIMUXCH B Cpeje.
DOTOHE ¥ SIEKTPOHEl JOIKHB BH3BATH SIEKTPOMArHUTHOE BO3-
MyIeHue, TPOABHrasgch B BEMECTBEHHON Cperne, DOCTPOEHHOI M3
BIIEKTPHIECKY 3apAMCHHEIX 9YacTUIl.

O[HAKO y 5JIGKTPOHOB €CTH [(BE BaiKHEE 0COOCHHOCTH, IPUMHIM-
NNajbHO OTIMYAIOIME BX OT (JOTOHOB. BO-TepBEIX, SJIEKTPOHEL
B OT/Imame OT (OTOHOB He OmPelesieHi HEeKOTOPOIi MOCTOAHHOU Ya-
CTOTOM M COOTBETCTBEHHON JIMHOA BOJHEI WM, HPOXOAsA B cpefe H
BHIBEIBASA BHEyHJICHERE KoneGanus, OyayT NOPOMHAThH MeJbLi
HENPEepHBHELL COEKTP CEbTOBOrO manydenus. Bo-pTOpHIX, B OTNIH-
que OT JOTOHOB, 3IIEKTPOHEI B CPEJIe MOTYT JIBUTATHCS CO CKOPOCTHIO,

. [4
TIpeBRIIIAoNeii (Pa30ByI0 CKOPOCT CBETa, T. €. —-, TJié ¢ — CKOpOCTh

cBeTa B BaKyyMe W n — TNOKasatens npenomienma. O6a sTnx
CBOMCTBA 57IGKTPOHOB ¥ NPUBOJAT K TOMY CBOe0GpasHOMy sBJICHHIO,
roropoe Gro orepsro 1I. A. UepemkosriM.

B ycmopmsix mepsrix ombirop II. A. Hepemrosa ¢ eCTKEMH
JIyYaMu y B cpejie IPOHCXOMIUIO paccesHue y-(GOTOHOB HA SIIEKTPO-
max. B pesysneTare B cpene BO3HHMEAM KOMOTOHOBCKUE HIEKTPOHEL,
9aCcTh KOTOPHX MMEJIa CROPOCTH, IPeBHINaBnue $asoByio CROPOCTH
BHJIIMOTO CBeTa B Cpefe. JTO OGCTOATENBCTBO PACKPHIBAJIO HOBHIE,
paHee Hempe[BUIEHHEE B ONTHEE BO3MOKHOCTH.

Ipr Hajp9gwmu 3JEKTPOHOB €O CBEPXCBETOBHIMH CKOPOCTAMM He
cobmrofaeTcss Mpe;kHee YCIOBHE, KOTJA JIA KaKAOTO JIyda
Haxonmiucs o6s3aTesBHO HAPTHEP ¢ Pa3HOCTHI ()as3hl B IOJIOBUHY

[4 .~
maBB BOJHBL. IIOCKOABRY ¥ > —-, MOMNO nonobpaTe Takol
yron 6 (pme. 42), uto

»fz—t—fvtcos(-)———O. (67)

Ilpruem ogyeBuHO, uTO 3TO OyneT cupaBefIUBO 1St ;1100010 IpoMe-
skyTka Bpemenm . B otoM cayuae mywm OymyT ycmnmBaTk JIpyT
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ApyTa, ¥ B HanpaBleHun § BOSHUKHET HaiyyeHne. HTO HampaBICHUE
onpenensierca w3 (67)

cos 0 = niv . (68)

c
Ecan V=—, 10 Tak e, Kak wu npm pacupocTpareHnn
¢oTomoB, cBeT Oyner wmaNMywaTBCA TONBKO BHONB  JBEKEHWA

SIEKTPOHOR.

Taxum ofpasom, TomMkmMii napaseneEBIE  ImydoK BIIEKTPO~
HOB, JIBIKYIMUCA B Cpelie CO CBEPXCBETOBOM CKOPOCTHIO,
JIOJZKEH CONPOBOKATECA CBeYeHNeM B mpefieniax KOHyca (puc. 41, a).
B peanbubX onETax, 0C0GERHO ¢ y-Ily9aMu, ME HMEEM JI€JI0 ¢ BECH-
Ma Pa3HOOOPASHEIMA CHOPOCTAME KAk IO BEJIMIHHe, TAK ¥ 0O Ha-
IIpaBJICHuIo, BCIENCTBHE 4ero HOJyYaeTcs 3aNOJHEHHHI KOHyc
¢ nporubom mo ocm (pume. 41, 6).

Wsnosennsie sneMenTapHie MHTepepeHnmOHHEe COOGpameHus
[IO3BOAIOT NOHATh MHOTHE OCHOBHEIE UePTH PacCMaTPHBAEMOTO
ABnennsi. Buecte ¢ TeM, pasymeeTcsi, OHm He B COCTOSHWE Hymuero
PasbACHATE B OTHOIIEHUY CIIEKTPA M SHePTHu M3iydenns: YepeHko-
Ba, KOTOpEIe OXBATHBAWTCHA NONHOU Teopmeir M. E. Tamma  u
n. M. Opanra.

Hurepdepennuonroe ToROBaHNe M3ITydYeHMs Yepenrosa mpu-
BOIMT K HEKOTOPHIM BHIBOJIAaM, €Ie He NPOBEPEHHEIM HA OMbITE.
B cpemax, TommuEa KOTODHX MEHBINe JUTHHE BOJIHEL (mampumep,
B O4CHb TOHKUX KOJJIOM[HKIX M TOMY HONOGHEIX CJIOAX), BEAMMOE
CBOHUCHME JIOJKHO BOSHMKATH M IPH NPOXOMIEHMH BIIeKTPOHOB,
UMEIOIMX CRODOCTH, MEHKIINEe CBETOBHX. MOMKHO paccumTHBaTH,
HanpuMep, HOJIyYnTh TaKOEe CBEYEHNe NPHW OCBEIICHUM TOHYAMIINIX
OpO3pavubix cji0eB Jydamu PeHTrema BcieficTsume oGpasopamms
HOMOTOHOBCKMX 3JICKTPOHOB paccedHusi. B Gojice TONCTHX caoax
TaKOe CBEYEHUE JOJIKHO OTCYTCTBOBATE.

C npyroii cTopors, mpu npoxoxK RN CBEPXCBETOBEIX BIIEKTPO-
HOB CHBO3b MENIKONWMCHEPCHYIO CpPefy C YacTHI[aME, MEHBIIIMU A
U HaXONAMUMUCH HA PACCTOMHMAX 3> A, IOJIKHB HAPYIINTECS TH-
MITIHKE 9ePTH u3nydennusn Yepenrosa, ero ceoeobpasnoe mpocTpaH-
CTBEHHOE pacIpeficiieHue.

JieMeHTapHAsA TeOpusi WamyueHus UepeHKOBA, UMCHHO COOT-
Bowenne (68), momer GhiTh monywema, kak morasas B. JI. I'mma-
Oypr [25], m3 mpencTaBieHHs O CBETOBHIX KBAHTAX I W3 3aKOHA
COxpaHeHuA ummynbca. B cosepmenno ympomenmoii ¢dopme coot-
BOTCTBYIOMEE DaCCy:JIeHe TaKOBO: M3MEHEHWe UMIyJIbCa SHIeK—
TpOHa Ap, CBA3AHHOE ¢ MBIYYeHHeM KBAHTA Av, JIOILKEO PaBHATHCH
(ecu Hanpasmenme IBWEERUS SJIEKTPOHA HPH HTOM HPAKTHUCCKIL
HE MEHSIeTCH) NPOCKIME KOJIMYECTBA [ABW/KCHHs CBETOBONO KBAHTA,
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H3IYYCHHOrO IO yTriIoM 6, Ha HampaBjieHEWe IBUIKEeHNA 9JIERTPOHA,
T. €.

clkv cos B = Ap.

C npyroii CTOpOHEI, HETPY[AHO HOKA3aTh, UTO

Ap:},lz‘;; !

rlie U — CROPOCTh NBWKeHMs diexTpoHa. KomGumwpys ¢ mpepsi-
AYImMUM PaBEHCTBOM, MOJIyYHM HOHpEHHEMY

[4
cos = -~
ny

Jlerro BupeTs, YTO HpeEACTABICHAE O CBETOBEX KBAHTAX Tpebyer-
CA TP STOM TOJIBKO JJIsI TOYO, YTOOK KOHKPETH3MPOBATH OJHOCTO-
POHHOCTH, HAampaBIEHHOCTh uanyvenma. Hak mMbr pumesnm pamee,
MHTeP(HEPeHIMORHOe 00BACHEHNEe NOCTHTAET TOTO JKe CAMOTO CO-
BCOM WHHIM, THUHWYIHO BOJHOBEIM HyTeM. S[eCh HET W3JIHIIHEro
IBOHHOTO O0BACHeHMA — 00a TOJKOBAHES CIHWBAIOTCS B OJIHO
COOTBETCTBEHHO [[BOMCTBEHHON KOPIYCKYJISPHO-BOJIHOBOM IpH-
pore ceera.

s
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I':taea namaasn

CTATHCTHYECEASA CTPYKTYPA
HHTEPOEPEHOUOHHOIO II0JS

§ 15. Busyaububie HaGmomennsa $ayrTyanmii
B METEPYepeHinonHOM 1moxe [26]

IKCIepUMEHTAIPHAS YCTAHOBKA BCeX OGBIIHBIX uHTepdepen-
HUOHHHIX OILITOB TAKOBA, YTO CTATHCTHYECKAH MUKDOCTPYKTYpa
ABJICHUA yCPEHASTCA W OCTAeTCsl CKPHTOH. 1Ipm BmayamsHHEX
HabJIOIeHNAX OPUMEHSIIOTCS TOBOJIBHO MOTHBIE CBETOBLIC IIy4Kwy,
a npu paCoTe ¢ O4eHB CyAaGLIME WHTEHCHBHOCTAME mHTepPepen-
IWMOHHAA KapTUHA nocTHraercd QororpadupoBaHmeM B TedeHme
OYCHP JUINTEJILHOrO BpeMenw. B o6omx ciyuasx B wrore Tamoro
YCPE[IHeHNA MOJy4aeTcs PeryiisipHoe CTPOCHWe HHTepdepeHIroH-
HOTO IIOJif,

Omncanneit B wactn I Meton Busy anbHE X H3MepeHui KBAHTOBRIX
QayrTyanumii 1O3BOJNAET HCCIEROBATD MUKPOCTPYKTYpY WHTepQe-
PeHIVOHHOIO mOJid.

Ilpumenennas oA aroit mesm YCTAHOBKA BIOJIHE COBIIAJAJId
¢ ommcammoii B wactm I. CBer OT naMuEl HakanWBaHuWs, THTAB-
IIeHCA  aKKYMYyJATOPAME, MPOIYCKAICH yepe3 3eJieHHI (PUIBTP
(A = 550 mp) w magan va mens. [[ns YCTpPaHeHUA CIIIQKEBAIOINETrO
BIMAHUA [JINTeJIBHOCTH 3PHTENBHOT0 ONIyINeHHs Ha Habiomas-
IIHeCs! (UyRTyallmy CBeT, Kak 8T0 HOfpofmee ommcano B wacrw I,
nponycrasncs nepmopmdecku B Teuerme 0,1 cex.; B reuenme 0,9 cex.
OH mpephBasics. Ha nmytn myueli craBmiace nBoiimas mesns IOmra
TAKEM 06pa3oM, 4TO Ha CeTYaTHe IJ1a3a, mepes KOTOPEIM IIOMEmaiiach
JINH3a, NOABIANNCH WHTep(epeHINOHHEe IOJOCH. Mesrny psoii-
HOW INeJIBIO ¥ JIMH3OH yCTaHABINBANACD aragparma ¢ gByMs KpPyT-
JIBIMEL OTBEPCTHAMM, PACIOIAraBIIAMUCH II0 BO3MOKHOCTH TOYHO
B cepelmBax CBeTIION U COCeHel TeMHOli mosoc. [lmaMeTprr KasKporo -
OTBepcThs paBHANnCh DpuCnmsmrensuo 0,37 mmpEEH  mONHON
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HOJIOCH! (CBETIION M TeMHOl Mosoc). Mua riasa Habionatens yI3io-
Bhie pasMephl OTBepeTmil coctakisum 20'. Jlmadparma Brpesana
n3 WHTep(EPEeHIUOHHO KAapTHHH JjBa IATHA, PacuonoKeHHbIX
OnWH Hal JPYTHM H COOTBeTCTBOBABIINX CePelMHAM CReTJION W
TeMHOH 1o510¢. BepxHasis wacts B BoitaOH menn I0ura moria OErcTpo
3AKPEIBATECS JIe3BHeM GPUTBE OPH IOMOIE IPOCTONO IIPHCIOCO6-
NeHusi TaKkuM 06pasoM, uToGH OCTaBAIIACH BIOIHE OTKPHITOI TONHKO
HIGKHsA medb. B o6mem ciryuae B mosie spentisr riasa maxommmice
ABe 3ejieHble TOYKW, OfHA HAJ JPYTOi, U B CTOPOHE OT HUX — IIO-
CTOfIHHO CBETHBIIAA KpacHas QUKCANMOHHAS TOYKA B YIIIOBOM pac-
crosinmm oroyo 3,5° (cp. wacrs I, crp. 48).

Ipm pocTaTo4Eoe cuiBHOM CBeTe W O0EWX OTKPHTHIX MEJSX
I0rra mpm KaKIOM IPOXOKEEHWE OTBepCTHS BO BpamamomeMcs
Jucke BHJHA BCOENNKA B BepXHEM UATHE, HIDKHee IATHO OCTAETCH
TeMubIM. Ecim BepxEas wacTe ABOIHOI menn 3aKpHBaiace, To 06a
OATHA CBETHJINCE B OAMHAKOBOM Mepe IPH KasKIOM IPOXOIKIEHHI
OTBepCTHA B JUCKe.

Ilocsie TOoro wam pocruranack HONHAA TeMHOBasg ajaMTAIMs
IJ1a3a ¥ WHTEHCUBHOCTEL CBeTa NMOHMFKAJIACH 0 3HAYEHMT, OJIM3KIX
K 3pHTeJIbHOMY IOPUTY, PeryJsipHOCTh Ipomecca mcgesaja. Horna
o6e mexw ORI OTKPEITH, TO HWKHEe OTBEPCTHE OCTABAJIOCH IO~
Ope;KHeMy BCeITa TeMHEM, B TO BpPeMsl KaK B BEPXHEM OTBEPCTHH
HabJ0HamMCH ¢aykryanum, T. e. BENENIKE HEpEryJApHO MOSBIs-
JMCH NPH KaK/[OM MPOXO3KIeHUH OTBEPCTHs iucka. VIHorna mpu ero
HPOXOzkNieHnn 062 OTBEPCTHA OCTABAIMCH TeMHEIMH. VETepdepen-
NEOHHAS KAPTHHA COXPAaHsUIA, CJe[0BATEIBHO, IO HEKOTOPOH cTe-
OeHH CBOKO PeryJifpHOCTD ¥ IPH BTHX YCJIOBHAX, IOCKOIBKY TeM-
HBle MeCTa OCTABAJINCH BCEr[a TeMHLIMM, HA MECTe Ke CBeTIIOH IIO-
JI0CHl WHTEHCHBHOCTH Oecnopsanogno mensinack. Horpa sanpesasnacs
BepXHAA Imenk, 70 00a OTBEPCTHA BCHBIXMBAJIM 0CecHOpANOYHO,
¢aIyKRTyanum B HAX OPORCXONMIN HE3AaBHACUMO.

§ 16. KommyeeTennsie usmepenns QuayrTyanmii
B MHTepdEePEeHITHORHOM HOJe

+ Onmcannrie HAGHIOTEHNS NOKA3KBAIOT COCTOTHIE 6ecnopanou-
HOCTH B 005IaCTH CBeTJIKIX IOJIOC MHTep(epeHnuH, COTJIACYIOIUXCH
¢ KBAaHTOBOIl WHTepHperanueil sipjienusi. Ha ocHOBe Metona, moji-
po6HO m3N0KeHHOro B yacTn I, 65um IIPOM3BeJIeHbl KOJIMYecTBeHHEIe
u3Meperus (uykTyanmii. Bememukm m mpoxompenus orBepeTHS
HuCKa permcTpupoBauch Ha OymaskHOM JleHTe XpoHOTpada u 3aTeM
MOABEPrajiuch CTATHCTHIECKOMY aHAJIAY.

Busuras Ha myTwm srydeii cTekIISHEbIE ITACTHHRY WM HOHTPAIIE-
Hble QUIBTPH, MOKHO H3MEHSTH BePOATHOCTH BCIIBIIIEK. Cpenuree
9uCII0 POTOHOB 71y, OTBEUAKINEE NOPOTY 3PUTEIBHOTO pasppakeHns,
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JIOTFKHA CONPOBOMKAATHCA CBOEOOPA3HBIMA SBJICHHAMM HENONSAPH-
3aIliN WM3Ny4eHHs, KOTOPHE paccMaTpuBarTcs jpanbime. Hpome
TOro, MATPAIA NOJKHA CKA3EIBATHCH TAKIKE W Ha XOMIe HeceeK-
THBHOIO OCNA0NCHAA JIOMAHeCHEHNNH (TYIIeHHs), O KOTOPOM Yiie
TOBOPHIOCE.

Bce nepeunciieHHbe HOBEIE ABIEHHS MOryT OOHAPYKATHCH
TOJIBKO B TOM CJIy4ae, eClil B Cpeje EMeercs NOCTAaTOYHOe KOJImYe-
€TBO MOJIEKYJT, HAXOJAMAXCHA OT COCEJIHAX ¢ HIMA HA OYEHE MAJIBIX
paccroguuax (npaMepHO Menbmux A). Taxmm oGpazom, sty ABNe-
HHA JOJFKHE BO3pacTarh O Mepe yBeNHYeHHH KOHIEHTPaNun MOJie-
ryn. CpoiicTBa cBera, BHXONAIIEr0 W3 CBETAMEICH M BMECTE ¢ TE€M
TIOTIAOMmAOIel CPejibl, MOBKHEI OBITH, C/IEOBATENBHO, TpH OOJb-
WAX KOHIEHTPANuAX CyHeCTBEHHO MHEIMH, YeM HpH MAJIHIX.

JKCIepIMeHTabHASA HPOBEPKA H3JOMEHHBX BHIBOJIOB MOKET
OBITh TpOM3BENEHA B OHBITAX JBOAKOIO POJA.

I. Ucenepopanme manydeHus W NOTIIOMEHWs CBeTra HpH OOIB-
IINX KOHIEHTPANUAX B Cpejie, BCe TPH W3MEpPEHHA KOTOpOH 3HadYH-
TenbHO Dompmre A. Il ommTamM Tawkoro poga OTHOCATCA W3MEPEHHA
JenoNgpA3alie, HW3JIO}KEHHHE B I7aBe BTOPOH, W3MEpPeHHS KOH-
TICHTPAI{HOHHOTO TYIIEHNA — B IJIaBe TPeThei, a TAKMKe H3MepCHus
cpeftHell INuTeNIbHOCTH BO30YIKIEHHEIX COCTOSHUM. _

I1. Onpirsl ¢ w3myyenneM 0 IOTNOLEHUEM B Cpejie, OTHO MJIH Ba
M3MEpeHnd KOTOPOI COMBMEPHMEI C A WM MeHbINe A. 3TH OIBITEI
OIHCAHHE B I7aBe Y€TBEPTOil.

B onwrrax mepBoii rpyIsl OCHOBOI CIYMKHT CBETAIAUCH JIIOMHE-
Hecumpypoumi 00beM, HaupuMep KIOBETa C PacTBOPOM, CBEUCHHE
B KOTOPOIif BO30y:KaeTCA NOCTOPOHHAM HCTOUHAKOM CBeTa. Y BeJin-
unBag KOHIEHTPAIMIO PacTBOPEHHOI'O BEMECTBA W W3MEHAS IIpH
9TOM cpejiHee pacCTOSTHAE MEKY CBETSANAMACH W ITOTJIOM[AFOIIIMI
MOJICKyJTaMH, MOKHO HCCJENOBaTh CBOWCTBA H3JYYEHHH, BHIXO-
JIAIMEero Hapy#Ky, €ro HOJAPH3aLHI, ero AJHTeNBHOCTh, €ro SHep-
THK, TPONOPIHOHAIBHY BHXOAY. OUETH TaKOrO pojia IpON3BO-
JNIECE MHOTO pas C HeNbl0 M3Y4YeHHAs CBOHCTB NIOMAHECI{EHIHH.
Ho, rar Gyger noxkasaHo, pe3ynbTarsl MX HOJHOCTHIO MOTYT OHITE
OPAMEHEHH [l MPOBEPKHU CIETaHHBIX BHIIIe OOMIAX BRIBOJOB A
CHCTeMB MHAYKTABHO CBA3AHHHX NOTTONIAOMAX MOJIEKY.I.

Omsrrer BrOpoit rpynmel MOryT OBITH UPOW3BENEHE B TOHKHX
KanuymAgpax ¢ CeYeHMAMH, 3HAYATENHHO MEHBITHMH A, U B yCTa-
HOBKe, aHaJOTHYHON cHCreMe, IpHMeHsAeMoll JnA HalmoneHns
mHTepdepeHmOHHKX Kosier] HpIoTOHA, KaK 9T0 OIHNCAHO B riase
YeTBepTOil.



'naea 6mopasn

PE3OHAHCHASA MHATPANUA IOIVIOMEHHON Y9HEPTTU
I JENOJAPU3SANIMA OJIYOPECHEHINU

§ 3. «TpuBmanbHbIey W «HOTPNBHAJILHBICY M3MEHCHUS CBETa
B JIOMHHeCHMPYIIHX pPacTBOpax

- Bce ommcriBaeMEle lajiee ONBITH [POH3BEJEHH ¢ PAacTBOPaMm
OpraHAYecKHX Kpacurejiell W TONBKO B OTJIENBHEIX CIy4asgx —
€ pacTBOpaMu ypPaHMJIOBHX cOneii. Hak acHO 13 3amay, nOCTaBIIeH-
HEIX B NpEeNBIAymEd Ifiage, CTPyKTypHbBE O0COOEHHOCTH H3JIydaro-
MAX 7 IOrJAOHAIIAX MOJIEKYd He JONKHB CYNIECTBEHHO CKa3bl-
BaTRCH B IIpefONaraeMelXx sBieHHAX. TONMBKO Ipm mepexoje
K ycnopuaMm (3), KOrfla pacCrofHAA MEKNY H3NYydJaoniquMHA # IO-
IAOMEAKIAMA MOJEKYyJaMA CTaHOBATCH ONH3KHMH K pasMepaM
caMAX MOJEKy7d, BO3MOKHO OJKHAATh BIUAHUA CTPYKTYDHBIX
0c0beHHOCTEH.

Cpeuenpme pacTBOpOB (KaK M BCAKOE CBeYeHHmE B OOBIYHON ONTH-
YECKOM TpaKTOBKe) MOzKeT ORITh XapaKTepH30BaHO YeTEIPhMA CBOH-
CTBAMH — CHEKTPAMH W3JyY€HUs ¥ HOTTOM[EHNs, BHIXOIOM, IOJIf-
pusanmeil w nurenbHoCTho0, ONIBT NOKAa3BBAET, YTO BCE HTH CBOIi-
CTBa TPHW 3HAYATEIHHOM BO3DACTAHNN KOHIEHTPAIMH DacTBOpa
MOTyT OperepueBaTh H3MEHEHOA: CHEKTPH [e()OPMHPYIOTCH, BBHIXO]L
najaeT, NOJApHU3ANNA CBeYeHHA TalsKe yORBaeT, yMEHBINACTCH H
JIAHTENBHOCTE CBEUCHHA.

B armx npomeccax mpeskie Bcero CremyeT BLJICANTH (TPHBH-
aZIbHYI0» YacTh, OTHOCAMYIOCA K OORHYHON OOTHKE, KOTTla PaccTof-
HA€ MEK/y W3Jy4alomUMH H HOITIOIAIOMAME I[eHTPaMH 3HAYH-
renbHo Ooneme A. Ecnm cnoekrpsl mornmonieHmA ¥ H3JIyIeHHSH
PACTBOPA YACTIYHO HEPEKPHIBAIOTCH , TO TIOMIHECIICHI{AA , BOZHIKAK0-
MaA BHYTPH OCBEIAEMOIO CJIOH, HOIJIOMAeTcss B CaMOM pacTBOpe,
B pe3yAbTaTe Yero HOABNAETCH BTOPHYHAA, TPeTH4YHas W BEICIIHX
HOPANKOB JIOMHHECTieHI{AsA. Takoil mpomecc MOBTOPHOTO MOIJIO-
IEHAA W W3Ny4YeHHs NOIKEH CONPOBOMKIATHCHA BCMENCTBUE 3aKOHA
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JK{EHIEe CHel(TpOB nornaomennsa u n3Nny4YeHnd JiH Hel(OTOpHX pac—
TBOPOB; cHpaBa MPHBEJEHE KPHBHE KOHIEHTPALHOHHOTO TYIICHUHA
IAA TeX ke pacTBOpoB. 3 pUCYHKA BHAHO, Y70 YeM MEHBILE nepe-
KPHITHE CHEKTPOB, TeM cjabee NPOABAsAETCH KOHIEHTPALMOHHOE
rymenune. To ke camoe HabmoaeTcs 1 B OTHOINEHWH IO PA3aNAN
n3nyqennd. BemecrBa, y KOTOPHIX IEPEKPHTHE CHEKTPOB BHPasKEHO
HE3HAYATENBHO, 00 JHAPYKUBAKOT KOHIEHTPAIMOHHYIO N0 pH-
3aI(AI0 TOIRKO B cjaboll crememm wiau oHa orcyrcrByer. K aroit
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Puc. 44. VIaMeHeHHe CTENEHH NOJIAPH3ALMA —I;—, BEIXOJIa
(1]
" cpenMell JIIMTEIBEHOCTH BO30YKI@€HHOTO COCTOSHMA
0

T
o B pactsope ¢ayopeclienHa B IIJHLIEPHHE IPH
[} o

KOMHATHOH TeMHmepatype

rpyune pacTBOpoOB, B 9aCTHOCTH, OTHOCATCH, KaK NOKa3HBAET OMKIT,
[OYTH BCE BEMECTBa, Janime CHHII N (QHONeTOBYH (Qiryopec-
mentui0 (Haupmmep, ScKynmH, Oucynbdar XWHEHA, CAJHIHIOBO-
KUCTIEI HaTpuid W JP.).

OnmcaHHEe KOHINEHTPAT{MOHHHE BANSHAA COBEPIIEHHO OTIIMIHBL
OT TPMBHABHOTO NOBTOPHOTO NOTIOMENnsA 1 wanyenns. M x nenb3s
(¢ KOTMYECTBEHHOH CTOPOHEI) MMATHPOBATH YBE/IMIEHAEM TOIIHEE]
OCBEIAEMOr0 CJI0A PACTBEOPa. C npyroil crOpOHH, OHI COXPAHAKTCA
B TOAHOII Mepe NP TAKAX TONNWHAX, OPH KOTOPHX OObYHOE
NOBTOPHOE NOIJIOIeHNe W W3jydeHme BOOOme He MOMKeT IPOAB-
NATBCH.
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Puc. 45. BsammBOe paCHONIOMKEHHE CHEKTPOB NOTIIOMEHHAA W
M3ITy9eHdsn (a) ¥ KPHMBEE KOHLUECHTPAAOHHOTO TYNICHHA (6) s
HEKOTOPHIX PacTBOPOB:
I — ponamud B; IT— ponynnH ;eatslil; 11 — naTpreBas CoNb MepIieH-

TeTPAKAPOOHOBOM KICIOTH; IV — TpHOKCA@TAINMULI; V — PasNomKuB-
mmiicA TprHoKcHPTanmMuy; VI — QIayopecienH B CePHOil KMCHOTe

































Haznee
€08 ¥ = 8in v Sin y,€08 © oS @; 4 8in ¥ Sin Y;8in © sinw,; | COSY-COS Y;.
TlopcraBue 5Tn 3paveHnd B (32), erumciaM 22 u 22, [[na nonydennsa

KOMIIOHEHT SHEpPIUM M3INYIeHHs BCeX JATONeH HY;KHO BEIACIHATH
MHTErpasibl

2 2 2 2
Z'z-——-:S S S S z?sin vy sin v, dy dy, do doy ; (33)

0 0 0 O

9 ;2:_;%2-1 2%
X :S S S 2% sin + sin y, dy dy, do do, . (34)

0 0 0 O

Io BEHMOIHEHME 9;IEMEHTAPHOrO, HO OYeHL MJIXHHOIO HHTErpU-
poBanmsi, Haiifem
2 86 2 82
Z e X = (35)
1125 1125
OTcropa meKOMasi CTOHEHE moJisipa3annn ¢JIyOpecHeHnua, n3ny-
9aeMOi MOJIeKyJaMm IoCjle OFHOIO AaKTa IePEHOCa JHeprum
BO30OyKIEeHN,

1
120 *Z‘Z“ . (36)

ITo Taxoii sKe CXeMe MOKHO pacCunTaTh Py, P3 | T. A. M3 cpasHennms
(26) n (32) siceo, 4TO B peadysbTaTe TMOCIEOBATENIBHEIX HEPEHOCOB
HA3IyYeHUe YPe3BEYaiHO OBICTPO NEHOJISIpU3YeTCH.
Habmopmaemas cymmaprasi mosspusanus (QuyopecneHmun p
cilaraercsi m3 IapPLUaJbHbIX MNOJSPU3ANMH, OTBEYAIOIIAX OTAEIIH-
HBIM 3BEHBAM TpOIecca marpammm sHepram Bo3Oyxpenmsa. O6o-
3HaumM vepe3 [, cmay cBeTa M3JIyUCHAs B JAHHOM HaIlpaBJIeHOH,
COOTBETCTBYIOINYIO 7n-MY 3BEHY IIepeHOCa; SICHO, 9TO

I,=72+X2;  pl,=Z—X, (37)
OTCHO/ia
_ Polot+puds+ pely - g
p_ I°+II+12+-" H (3)
n.Jau

I,
P0+P1T+"'
p= e (39)

7, I,
1“"'[—0 +[0+"'

Ig, I, Iy m T. fi. TPOLOPIMOHAJBHE! BEPOATHOCTAM o5 51y So
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OTHEeNHHKX 3BEHKEB Murpanun sumepranm Bo3bysxnenns. Heobxonu-
MO, OAHAKO, BHECTH €me HOIpPAaBHY, CBA3AHHYK C aHH30TPOIHEH
uznyuenust [17]. BeposirHocTe S, oTHOCATCA K O0meMmy umaiyde-
HAIO MOJIEKYJ [JAHHOH I'PYNIH BO BCE CTOPOHEHI, BedwdmpH e [,
COOTBETCTBYIOT W3JIyUCHHIO B OLPEJEI€HHOM HAIpPaBIIeHHH.

Wsmeperne Boixoma (uiyopecHeHOHN BCErHa CBOJAMTCSI K H3Me-
PEHHIO €€ SIPKOCTM Ha HEKOTOPOil INIOCKOCTH, OTBedaloImen cede-
HUI0O J[IByOCHOIO HIIIMIICOUJA, XaPAaKTEPHIYIOMEro AaHM30TPOINIO
$nyopecuennumn. 3Ta SAPKOCTH MOKET OBITH IpefCTABIICHA BEJIHIH-
HO, IpOHOPHHOHAJILHOA CymMme SHEPIWHA [BYX B3aMMHO-HepHeH-
OURYJSIPHEIX BEKTOPOB, HAIpAMeD BEPTHKAJIBLHOTO H IOPH30H-
ragproro Z2 + X2, Ecau cBevenne NOJsIPM30BAHO, TO BEJIIMIUHA
Z% + X2, uamepsemas GoTOMETPHUECKH, He IPONOPIMOHAILHA BEI-
xony. [lua moaroro yuera BHXOna HeoOXOAEMO OPAHAMATE U TPETHIO
caaraiomywo (Y 2), roTopas WO ycioBAsM caMMeTpnn (IBYyOCHOCTE
NUIAICONNA, XapakTepusyomas noyispmsanmo) 6ymer pasmoi Z2
mwm X2 B mepeoM ciydae Beixoj mpomopmuoHanen He Z2 4 X2,
a 272 + X?2; Bo Bropom Z2 + 2X?2, n oroMeTprIeCKHEe H3MEpeHNsA
TNOJBKHEL OBITH [Jisl TOJIy4eHusl BHIXOFA PeRYLIPOBAHH (B HalleMm
cIydae) B OTHOIIEHHMN:

. 222+X9_ 3—rp, . (40)
r="zZzrx—" "2
HO3TOMY
2
I1,= Ep Sn. (41)

»

Ompenennm  Temeph S, — BEPOSTHOCTH M3JIyUeHMA  IIOCIIE
n-r0 IEpeHoca, OCHOBHIBAfICH HA BEIBEEHHOM paHee BEpaske-
Hon (21).

Haumem ¢ ompenenerus S,. Beposrhocts TOro, wro mocie
BO30y;kAeHnsl 3a BpeMsi [ He IPOM3OUIET HEW OFHOIO IEPexofa,
6yner pasuoit mo (21)

1 1
—woth)e  —c¢ ('k—' + h—) t
g-e -e 1 LA (42)
B sroit dopmysne BMecto f mopcTaBneno Ha ocuopammm (20') g,
DOCKOJIBKY PacCMaTPHBAETCA HEe N OCPEeACTBEHHOE TO-
rJIOMEENe CBeTAa-
C nmpyroii CTOPOHEI, BEPOATHOCTH, YTO WM3JIyYeHHE IPOUBONIET
B MOMEHT OT ¢ fo & + dt, Oyner
Ed
[
p ——
—e " dt. (43)
T
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B MeracTaOunLbHOE COCTOSIHHE TOJIBKO BHIHYKNOHHLIM IyTeM, Ha-
fIpEMep IpPH HOMOIMM TEIIOBEHIX YHAPOB COCENHMX YACTAIl; BEIATH
g3 MeTacTadmjILHOTO COCTOSIHAS MOJIEKYJIA MOKeT TaK/Ke JIHIIh
HacMIBCTBeHHO. M3iiydenne B 5TOM ciiydae IPOUCXOAAT TOJBKO IO~
¢Jie BRIHYKIEHHOYO HepeBofa B OOHTHOE BO30OYIKIEHHOEe COCTOSHME.
B Teuenme [mresnbHOCTA MeTAaCTa0MIIBHOTO COCTOSIHAS, OIIPENeIIfio-
el uaMepHaeMylo [IHTEIIFHOCTH M3JIydYeHdsi, PE30HAHC H MHUTpa-
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Puc. 49. Jloraprdmuueckoe naobpasxenne naMepesnit
A. H. Ceruenxo, npejcTaBlIeHHHX Ha puc. 48

HofA 3HePIAd He MOTYT HPONCXONUTH. JinrenbHoe NOAApu30BaHHOE
CBEUYEHNEe OPraHMdecKAx Kpacuresei, HafuofgaeMoe B OYEHH BA3-
KAX pacTBopax (HAaIpmMep, B CaXapHOM Je[ieHIe) O m3MepseMoe
FHOT[Aa HEeCKOJBKHAMH CeKyHfamu, He o0Hapyss<mBaeTr, IO ONKITaM
IL. 1I. Qeodniiopa, 3aMeTHOH JEMOJSIpH3ANMM IPH 3aTyXaHHH.
ITO ROKA3EIBAET MeTacTalNIBLHEI XapakTep M3JydeRdsi B NAHHOM
cayqae. Haofopor, $parrt nemonsiprsanus cBedeHnsl YPAHOBEIX coJlei
OpA 3aTyXaHnW NOKA3HEBAET CHOHTAHHOCTE 3TOro cveuenms [11].

Brnme yixe grMedanoch, 4TO Apyroe HeoOXOJHMOe ycJiopge Jie-
TOJISIpU3amuy  ¢cocTOMT B 6 eCHOpPAMOYHOCTH paclo-
JO¥ReHUs MOJIEKYJl B cpefie. B ypaHOBOM cTeKye 9TO ycJioBHE HecO-
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mu. [To namepernam A. H. CeBuenwo, OTHOIEHUE BHLIXOMA JIIOMII-
HECHEHIUY K CPelHeil [IHTeJIFHOCTH CBeYeHH, OCTABAACh HOCTOSH-
. HEBIM B NIMPOKuX Ipemenax ¢ ot 6,7-10'® mo 13,4-109, mawumaer
PE3KO majaTh, YMEHBINASCh B IATH Pa3 B mpepmesnax ¢ ot 13,4- 1010
mo 53,6-10'®. Taroe HapylleHHe HOCTOSIHCTBA CBHIETEIBCTBYET
0 HACTYILICHWW CYNECTBEHHHIX (PU3NKO-XAMHYeCKHX M3MEHEHHIl 1.

IMonuoe cpaBHeHHE ABIEHME KOHIEHTPAIUOHHON [eHOIspuaa-
quu W JenoNApH3AIMH IpU  3aTYXAHAH YOAJI0Ch OCYIECTBHTH
M. 1. lanannay npu dayo-

pOMETpHIeCKOM  H3yYeHu 12

¢ayopecmer I BA3KAX ' /7:/]%::“\ 7/T

pacTBOPOB  OPTaHMYECKUX T~ T

rpacurenein [20, 10]. o . =~
Oayopomerp  Dusmge- o

CKOr0 WHCTUTYTA AxageMun 10

Hayrk CCCP, ocmoBaHHEII

HA BBICOKOYACTOTHOI 3BY- a9ks

roBoit momynsmam  [16], ’ \\\ 4 w/T_

MO3BOJIAET PA3BePTHBATH BO 28 T Y bk o

BpemeHH OBICTpEHIE IpOIEC- i |

chl 3aTyxaHus QIiyopecreH- 7 I 70 15 20-10%

Oy, m3MepsieMble MEJLIH- G eem™3

ApIHLIMY HOAAMH CeKYHJIbI,

Prc. .
I BMECTe C TEM CJIeIUTh 32 50. CpaBHeHMe TeOpeTHYeCKHX

T
M3MEeHeHueM ee Doaapu3a- ¥ OKCHOPAMEHTAJILHEIX BHAUeHAH —Tl—
. Opuako ycnoemsa pa- T1a
GOTEI HA (I)J‘IyopOMeTpe 3HA- B - [T PasiAYHBIX KOHNEHTPANAN
UuTeJHHO CJIO}KHee, YeM C pacteopa {yopecuerna B rIALEpPHEEe
o6brgaEM  POCPOPOCKOTIOM, (kpysxm) m B caxape (TOYKH).
He TOJBKO B OTHOIIEHHH CINIOUIHEIE KPUBHE — TEOPETHIECKIE KPH-
pHEe 0es TIOIIPAaBOK, NYHKTHPHEE — ¢ IO-
CJIOHOCTH annaparypsl NpaBKOll Ha TMOBTOPHOE NOTJIOLIEHNE M N3-
JrygeHne

HpOTeyp, HO Tak;e W MPH
HCTONTKOBAHNE HOTy9JaeMbIX
pesynbratoB. [l0oaTOMy [7f TPOBEDKH CJIE[CTBMM, BHTEKAlI0-
IHX U3 TeOpuy WHAYKTHBHOTO pe3oHaHca Ha (ayopoMerpe,
M. JI. lanapussmv 6smn pazpaGorans cnenmanmpHbe Meromsr [16],
KOTOpDHeE 37lech He u3JarajoTcs. SaMeTuM TOJBKO  clejylomee.
OueBuHO, YTO KOMIOHEHTH WHTEHCHBHOCTH HOJAPH30BaHHOM
JyopecTenIpn Hpy HabogeHH HapaslilebHO 1 NepHeHMKyIsp-
HO K BO30YIKIa0IeMy dIIeKTPHIeCKOMY BEKTOPY AOIKHEI ObITH pas-
awaaeME. J1060i MeTo]| naMepeHud NOJIAPH3ATHN CBeYeHUA BCEITA

1 TlosTomy uameHeHme T B Ta6n. 1 cregyeT pacCMaTpuUBaTh HE Kak pe-
BYALTAT KOHIEHTPAlMOHHOTO TYIeHAs, & KaK M3MeHeHVe HAaYasibHON Benmin-
HBl T,. Tonbko mo 3rojl mpuumse B (opMydy AJA AeloNApH3ariu CJiexyeT
NORCTABNATE MEHMIIleeca T.

C. W. BaBuios 163



CBORKTCS B TOM HJIU HHOM Bujle K CPABHEHHIO 3THX IByX MHTCHCHUB-
Hocteii. Q603paunm ux coorserctBeHHO [ m [;. Ecam cremens
NONSPU3AIIH MeHseTCs €O BpemeHeM (IpH 3aTyXxaHuH), Te, OdUe- -
BIJIHO, OHA JOJKHA MEHATHCSl pasiudso B [y () u I ().
Bumecte ¢ Tem 3aryxaHue
a,% KAyKIOH 13 KOMUOHEHT B OT-
N . JelbHOCTH [OJI3KHO Hpomc-
g T —— XOINTH 110 3AKOHY, HECKOJIB-
KO OTIHYHOMY OT CTPOIoro
skcnoHeEmmalsHOro.  Ole-
FM KOMIOHEHTAM COOTBeT-
CTBYeT cBOe ocofoe cpefHee
= ppemsa murensHocTH. Oc-
HOBHOe Ha3HauYeHme (Iyo-
poMeTpa COCTOHT KaK pa3s
B ompefelleHHH CpegHero
BpEeMeHH CBEYEHUs, TOITOMY
> ISl TPOBEPKHE MHATPANIOH-
v HOH TeOpuH [eIoApA3aIHu
L mpu 3aryxaHmm (Qayopec-
o> To HeHNUH MOKHO H3MepHuIh
3HaYeHUA 7T O ABYX KOM-
LHOHEHT [7i  pa3iImdYHbIX
roumenTpanmii. Pesynbra-
Puc. 51. Teopernieckme wpmeme m skc- T, nomydeHEbie M. If. Ta-
epPAMEHTAJTILHEIC 3HAYCHHAAI PABHOCTH jaHWHBIM jima ¥ | paCTBOpOB

CTeHCHN MenonApuaauuu Ap B passiny- ODECIIEHIHT B TIIHIeDI-
HBIX TOYKax Ha onTHIeckod ckamee (0 @ $myopecnent raunep

300 cM) f7s pasHHIX KOHIeHTpanmit rym- HE M B CaXapHOM  CHpOLe,
HePHHOBEIX DACTBODOB KpacwTededl:  1IOcjle BBeJleHmA IIOIPABOR

I — ¢paryopecnensa; IJ — ponamnHa b G; Ha BTOPHYIHYIO qmyopeCHeH—
II] — PONYJIMHA OPaH:KEeBOTO MU0, BO3HOKAWMYK IPH
3HAYNTEIFHOM HepecedeHHnH
CIIEKTPOB HOTJIONEHOsA U H3JIydYeHHs, npefcTaBieHsl Ha puc. 90.
Teopernueckue KpuBke, 71 pacdeTa KOTOPHX BBEIeHA KOHCTAHTA,
posnydeHHadg W3 ONBITOB C KOHIEHTPANUOHHOH HeHoispuaarndei,
uzobpaskeHs! MyHKTUpOM. HHar BUJIHO, 3KCIIEpNMEHTAIBHEIE PE3YIIh-
TATH AOBOJIBHO XOPOINO COTIIACYIOTCH ¢ TeOpHeii.

MayopoMeTp He [aeT BO3MOKHOCTH IIPOM3BECTH CTOMIB 3Ke He-
TOCPefICTBeHHBe W IMPOCThIE H3MEePeHWUsl, KOTOPHIe Jsi CBeYeHud
¢ OOIBIION [IHTEIBHOCTBI0 B CIydYae YPaHOBEIX CTEKON BHOJHE
ocymecTsuMH ¢ GekkepeseBcruM Pocdopocxonom. OmHAKO HEKO-
TOpasg aHAJIOTHA TAKNIX OILITOB MO3KeT OBITH peajin30BaHa 1 Ha (Iyo-
poMeTpe, eCiiu H3MePATH HOJIAPUIATMIO CBeYeHUA B PA3HBIX TOYKAX
¢ryopoMeTpHIECKOH KpHBOH (HA Pas3HHIX PACCTOSHHAX (Iyopo-
MeTpmaecKOl ckampm). Poyopecnenius, HabioaeMas B HAYAIbHOM
yacTd (NIyopOMeTPHIECKOl KPHBOIT, COOTBETCTBYET B cpefHeM (olee
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I'naea mpemovsn

KOHOEHTPAIIMOHHOE TYIIEHHE JIOMHHECIEHIHA
N UHAYETUBHBII PE3OHAHC

§ Y. HoHnearpamuoHHOE TYyIICHHEE doTonoMuHeCTICHIHIT
1 DOUBITEN €ro o0'LacHeHUN

B otnumie 0T KOHNEHTPAIMOHHON JENOJISPH3AIMM M [eloJia-
pu3amuy UpH 3aTyxaHuu, ocsabnenme ApKOCTH (POTOTIOMITHECIICH-
IOy Tp¥ BO3pPACTAaHUN KOHIEHTPANHH CBeTSIMErocsi BemecTBa W3-
BecTHO ¢ pmaBEHEX 1op. Ero smam Hsiotom, mM 3ammmanca Crokc,
OHO GBLIO ITpeMeTOM MHOTOYHCIICHHEX (U3MIecKAX U XAMIYeCKIX
meeaemosarmii B XIX u XX BB. ¥Vme Crokc ofparmii BHEMaHHe
Ha ob6paTmMocTh HpoOIecca, NMEHHO HAa BOCCTAHOBJIEeHHe BHEIXOJa
JMIOMHEHECIIEHIINN [pu passefieHun. TeM He MeHee 4Ype3BBHYAIHO
pacmpocTpaneHs! GBI M TPONOIKAIOT HOABIATHCS IO HACTOSIETO
BpeMeHN (UBHKO-XMMITUeCKHe TeOpHH, IHITAIONHeCs CBeCTH TY-
merne K HeoOpaTuMBIM XNMHYIeCKHM IIPOLeccaM, 3JIeKTPOJIHTHYE~
CKOI IUCCOMUAINUN, KOATyJSIMU MOFEKYJ, BBICAJUBAHMIO M T. .
Jaa ycranosneHns 9ucTo (U3WdYeCKON HPUPONE KOHIEHTPAMHOH-
HOTO TYIEeHHs, HOMEMO 06paTHMOCTH, IPUHIMIHAIBHOE 3IHAYCHHE
mMeeT UpuGAUBUTONGHEH Mapasieln3M H3MeHEeHHUs BEIXONA JIo-
MuHecrieHuu L u ee cpefHell MIHTEIBHOCTH T B 3aBHCHMOCTH OT
KOHIEHTpAIMH C.

Tymenne moguuHsgeTcs cI03KHOMY 3axoHy [20]. Ilpn ouers ma-
AHIX ¢ BRIxOf L TpaKTHYecKH HOCTOsTHeH, HAOMIOMAeICs «OpOT»
(cp. pue. 44). Ho B HeroTopoil 00JIacTy KOHMEHTPAIIN HAYMHAETCH
pesxoe TymeHue, MOMIMHAIOMEECS B 3HAYATEIHHOM WHIepBale
SMIHpHIeCKOH (popMmyae

L
L" = ¢* (6—¢C0) (63)

(Ly — Buxon, mpu ¢—> 0; o B cq — noctogeskie). Ilpm ouens
fonpmux ¢ 3Ta opMysa CHOBA HApyINaercd, U TylleHHe IIPOMCXO-
AuT MefyieHHee. Taroil XapakTep KOHUEHTPAIHOHHOTO TYHIEHUA
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B obmrem Buze. [leficTBITENBHO, OOIlee naiyienue L(t) vo BpemeHu ¢
OT B3amMOJIICTBIA BCCX TPOIECCOB, XapaKTepu3yeMbIX Pas/IMIHbM
qucnOM 3BeHBEB R, OyjeT paBHO

L(@)dt= NS dt;
0

—Q o n "
L{)dt=g eTo Cet lz (fe*‘“- é) %‘] dt =
0

e—QC

To

o) gy, (68)

Brocs 3navenne @ (46), maxopum

—ge gl ¢ g _je )¢
I ot Fag 0™ gy (69)
[

L(@)ydt=g

Jl;ta moydeHms CyMMapHOTO BHIXOZN2 HYJKHO IPOMHTErpHpoO-
BaTh (69) 1o £ IO BCEM ero 3HaYeHUsIM OT 0 mo oo. Haxomum

L:g Ltydt =5 e — ! . (70)
o To {__ £ £ 1 — fe;QC)}
0 To + ky + ky (
Onrciona L, — 3HaueHne BBIXOfa OpU € —> 0
Lo=2g. (71)

Coctapnm Ha ocuopammn (70) u (71) BepakeHwme, ofpaTHOe BRIXO-
L,
ﬂy L“)
L
Ty ene [1 re(E+— = fe—gc>] . (72)

Dra QopMylia BHPAKAET 3AKOH KOHIEHTPAIMOHHOIO TyHICHUS B
ouens obmeii Popme. TlocTosTHABIE, BXOAAMUE B (72), Te sxe, 9410 U B
Popmyaax (56) u (60) mna KOHI[EHTPAIMOHHON [eHoNApH3aun |
[eNONSPH3AIMN 1IPH 3aTyXaHul.

Nns obmactu KOHI[EHTpAaI(i, I roropoit Qec<€ 1, MOMKHO
(72) ¢ pocrarounsiM TpHOIIKEHHEM Iepermcarh B cIIelyIoIneM
BHIC:

Lstge[ Pt 2@—n+a]+
-+ c2Q[;—‘; -+ ;—‘;] + 0392;—‘;f. (72')
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KOHIIEHTPAIMOHHOTO TyHIeHHd IOJIFHHO mpoTeKarh 10 caeqtyonieit
$opmye:
A e ¢ (q_je e
ottt )t di

I, (¢)dt =T

>

T. e. CPefHSS AIMTETHHOCTD 3aTyXaHHs ONPEe/e/IAeTCH dopmytoix
11 ¢ | ¢ ¢
Ll it (73)

Jlo6aBounOe, BCe BpeMs BO3pacTaomee ocsabnenne cBedYeHUst
O Mepe ero ecTeCTBeHHOTO 3aTyXaHMsA BRI3EIBACTCA MuTparuei
BoaGysxnennsa. B HauaTbHBIX CTAJUAX NOCJE IEPBHTHOTO BO30y -
J€HHs] BepPOATHOCTh LECPEXOJ0B SHEPTHM B JIPyrHe MOJEeKyJEH, C€O-
IPOBOKAIONIXCSA TIEHHeM, MeHBINe, JeM B JAIbHAX, B COOTHET
CTBHH ¢ PaHee H3JTO;KEHHBIM BBIBOJIOM.

Uz conqcrasienus (72) u (73) caepyer, 9TO

L, =
T = (74)

, Ecrm cepa pefictust ) TPAKTIIECKH paBHA HYJIIO, TO IOJIK-~
Ha CymeCTBOBATh CTPOTasi HPONOPIMOHAABHOCTH MEFKly BEIXOLOM
O TUTeIBHOCTHIO [asA  mrobbix rounentpammii. Ecam Q mmeer
KOHEUHYI0 BEJINTIHY, TO JOJKEH OOHApYHHBATBCHA TOMBRO IIpu-
GIuANTeNbHb MAapaIICiusM H3MereHns L u 7. Hak Gynmer BHgHO
13 JajbHeHIero, Taxoll NpubIH3HTebHbL Mapajllen3M HMCeTCs
Beerja HAMIO. 9TOT darT mpmobperaer 3HAUeHHe experimentum
cruciS JJIsi TeOPHH KOHIEHTPAIMOHHOYO TYNIeHHs, TOYHO Tak Ke
kar (AKT MENOJISPU3AIMH LPH 3ATYXAHHHI HIPAeT PeIlaiomlylo
pOIIH IS TEOPHH KOHIEHTPANMOHHOIM [eNOIAPU3ATIH. B camom
Jeste, mapamyiesaM L m © IOKa3bBaeT ¢ HeCOMHEHHOCTRIO HAIMINEG
3aBUCHAMOCTH BEIXOJa OT BpPeMeHH, IPOTeKAaIIEero nociie BO30yx-~
nernda. Tarxas saBucmMOCTh MOYJIA 651 HaGmonaThesd, eciu OBl IIPO-
MeCC TyIIeHus OLPENeNAcs COYAAPeHMAMH MEKAY MOJORYTaMil
1 nopuwHEsEICs 3axomy (65). Onmmaro 3awom (65) ABHO He BEILOI-
HACTCSI, KOHIEHTPAIAY JTIOMUHeCTHPYIOMHX KpacuTeseil Ipu 3TOM
HACTOJBKO MAJIBl, 9TO 3a BpeMsl BO30YKIEeHHOrO COCTOSTHIS COyna-
peHIs MOTYT IPOHCXOIUTE TOIABKO OYEHB PEJIKO; HAKOHET!, ROHNEeH-
TpANUOHHOE TyNIeHue TOYTH He 3aBHCHT OT BS3KOCTH Cpelpbl I B
[OJTHON Mepe TPOTeKaeT KAaK B BOJe, TAK U B ININIEPHHE. IToaTomy
COyZIapeHnsl KaK IPHINHA KROHIEHTPANHOHHOTO TYIIEHUS B OCHOB-
HOM MOTYT OHITH HCKJIOYEHH. 3aBHCHMOCTH BHIXOfla OT BpEMEHi
JIOJKEA OLPENeIATHCA JHIID PA3BUTHEM B3aUMONEHCTBHA MEMy
gacTuIaMy Hocae Bo30yKieHHs, T. . IPOIeccaMn pe30HAHCHOTO
xapaxTepa.
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LEeHTpalny, Pe3RO OTIMIAIOMAsnCH oT NPUBBYHON KOHIEHTPaIHOH~
HOit KpuBOii /Il OpraHmY4ecknXx Kpacureseil. Jljia MajbIX KOHIEH-
Tpauuil CoJn (0;r 107 go 5-107% r/cm™®) o6parHOe 3HAUEHIE BEIXOHA
MEeHsIeTCA JIMHEeIIHO B 3aBHCHMOCTH OT KOHmenTpaumu ¢ (puc. H4).
B 70 ke BpeMs IPu M3MEHEHHW BABKOCTH pacTBopa (HarpeBaHneM)

obHapyRuBaeTcs NPOCTasg JWHeHAas 3aBHCHMOCTD MKy - M Te-

KydecTsio (BesmunHa, 0GpaTHasl BA3KOCTH 1] ), KAK BHJHO U3 PHC. a9.
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Puc. 54. Koummenrpanmonuoe Puc. 55. HKOHIEHTPaIMOHHOE
TyTIeHAe PAacTBOPOB ypaHmMIIO- TymeH¥ie PacTBOPOB yPaHMIIO-
BEIX comed [22, 5] B cepHOM BHIX COJIl B CepHOM KHCJI0Te

KHCIIoTe kak QymEKnua TexydecTn (06-

paTHaA BeIMUMHA BSKOCTH)

Bumecte ¢ Tem Bbixof L B ciyuae ypaHIIOBBIX COJIeil MPsIMO IIPOIOp-
IOHAJIeH T, KaK OBUIO MOKA3aHO MPAMBIM ONBITOM [22]. Bee yka-

3aHHELIe CBOICTBA HPHUBOJST K CIELyOINEMy yPaBHEHHIO TYIIeHU:
Juif HeGOJIBLINX KOHLEHTPAINil ypaHUIOBEIX COJeil:

Ly g T

L
910 ypaBHeHHe COBIaNaeT ¢ GopMyIIoi (65), BRIBeEHHOM IS CaLy-
yasi TyuIeHms,, OOBACHSEMOrO CTOJKHOBEHHSIMH MEKAy MOJIeRy-
mamu [30, 31].

OMBITH ¢ KUKIMA PACTBOPaMyl yPAHIIIOBEIX COJIEH MpPH MajblX
KOHLeHTpanusix Obyn HejasHo nopropenkt @. M. Ilexepman [5]
B OTHOLUCHEE 3aBHCHAMOCTH BEIXOJa OT KOHIEHTPallu; BIHMAHHE
BSIZKOCTH TPH 5TOM He m3ydasioch. llexepman mopTBepam/a paHee

. . L
HaliJleHHyl0 JIHHEeITHy10 3aBHCHMOCTB MKy z" H C.

Ha ocnopammy OnMUCAHHBIX OMBITOB ¢ PACTBOPaMH ypPaHUJIOBBIX
COJIeit eCTeCTBeHHO JiyMaTh, UTO B JJAHHOM CJIyiae KOHIeHTPaluoHHOe
*
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I'nmaea wemeepmaasn

TYIIEHHUE JIOMAHECIIEHIIMHA N IIOIJIOIIEHUE
CBETA

§ 12. Tywenne JOMAHECHEHIAN IIOCTOPOHHAMU
HOrIOMANIUME BellecTBAME

Inst o0bsicHEHNS JiemOJAPH3AINN W KOHIEHTPAHOHHOTO TY-
LIEANs CBeTa JIOMUHECIERIUN MK IpeJIIoJIarain Tpu ofmmx onrtw-
YecKWX CBOficTBA y MoyekyJi: 1) Bo30Oy:KNeHHLIe 9acTWIE paccMa-
TPUBAJINCEH KAK M3JTy9aiolne CHCTEMHE, cOBepmame coOCTBEHHRIEe
romebanus; 2) CHEKTp NOrJOmMeHNsa HeBO30YIKNEHHEIX MOJIEKYJ
OPUAEMAJICA YaCTHIHO NEPEeKPHBAIOIIMCH €O CHEKTPOM H3JIy ICHNS;
3) cdmTajOCHE BO3MOJKHEIM, YTO IIPH HEKOTOPHX (HEYTOYHAEMBIX)
yCIIOBAAX SHEPrus Bo30YIKIEHMsT MOKET nepexonuTs B Temno. Bee
9TH Tpu o0IWUX, «KIACCHYECKWX» CBOWCTBA Ipm OoJsiee JETAILHOM
ampaim3e JOJUKHEI, pasyMeercd, NOJYYNTh KBAHTOBO-MEXaHWYe-
CKyI0 mHTepuperanmo. ME Bujesm, 9T0 B paMKax HTOH CXeMHl BCe
u3BeCTHHE (AKTH, CBA3aHHHE € KOHIEHTPAUMOHHON JiemojspH-
3ammell W TyImeHneM JIIOMUHECTEHINH, NOJyYarnT mojHOe 00baAc-
HeHne. JTa jKe cxeMa HPHBOJAT K HEOOXOMMOCTH CyHIECTBOBAHUASA
HEKOTOPHIX HOBHIX fBJIGHWH, BEIXOJIIMX 33 IPEJIeJIHl KOHIEHTPA-
WOHHHIX BIWAHWI N PaccMaTpuBaeMHX B DTOW riaBe.

Ilpexne Bcero, ecsim OTMEUEHHEIE NPEJIOCKHIIKH TEOPHH BEpHEHL,
TO NPOLECC TYMEHHs NOJIKEH NPON3BONATHCH HE TONHKO (CBOMMEAY
HeBO30Y KNIeHHLIME MOJIEKYJIaMH, HO TaKke M JIOORME NOCTOpOH-
auMa. OT 9THX LOCTOPOHHAWX MOJeKyJs TpebyeTcs euHCTBEHHOE,
IpUTOM ONTHYECKOe, CBOICTBO ~—— B TOH WMJIN WHO# CTeeHN IOrjo-
maThk CBeT JoMmHecHeHnuu. Ha BO3MOKHOCTHL CYIIECTBOBAaHHA
9TOr0 HOBOTO BHjia TYIIeHUS JIOMHUHECHEHINH IOCTOPOHHNMHE IIO-
rromammnMn  BemecTBamMm Brnepsele ykasanm JH. llepper [35]
B 1927 r. flsnenne ne Gr10, OMHAKO, JOIKHBIM 00pazoM JIOKA3aHO
H H3y9eHO H oxazanock npocto 3aburhiM. Hoanenmua @. Ileppena
0 «MOJIEKYJSADHOM WHIYKOUWNy, OpPUBEAIAad ero K BEIBOJy O Heol
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Puc. 58. Tymenme {iryopecHeHIAR NOCTOPOREAMHA TOTIIOMAIOMAME
BellecTBaMHA:
o — B3aVMHOE DACIIOJIOKEHNe CIeKTPOB (IIVOpeCHeHnny H CIEeKTPOB NOTIOIIeHHR
JIO6ABJICHHWX TYIRAMMAX BellecTB; 6 — KpUBHE TYuleHns (N — YHACIO0 MOJEKYJI TVIUHM~
qena B 1 cM?) (KDYIKEN) B OTHOCUTENHHOE S8HAYEHWE 7o (TPEYTOJNBHHKH). I — PONAMHH
5G 1 QyucmH; Il — CepHOKUCHLIN XvHIH W aypamul; IIT — GeH30(aBIH B XPU30O-
wane, IV — @ayopecnerH B mex09Hol cpeme m deHoadraiens; V — pomamMiH 5G w
aypaMuH






Onuiti . M. Ilexepmas [0] mpom3BOgmIIACE ¢ KHCIBIMH Kpa-
cutenaMu, He ancopOHpyOMUMHCA B HOpax CTEKIla, WMEHHO CO
IIeJTOYHBIME BOJHKIMEA pacTBopamm QiyopecnemHa m ¢ HATPHEBOH

P
Gy =
3 \
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. N
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Pre. 59. JlemosAapmsanus
%ﬂyopeeneﬂuuu pacTBOpa
JIyOpECIIeNHa B IIIMICpHHE:
1 — menonApusannA pacTBopa
B KIOBETE; 2 — JeNoJIAPN3aINuA

B MOPHUCTOM CTEKJI e (10 naMmepe-
HEAM <O, M. IlexepmaH)

W3BEJIEHEl C

KOHIIeHTPallHOHHEIM  TYIIEHHEM;

COJNIBI0 MepHIIeHTeTpakapOoOHOBOH KHC-
siotei. Ha pme. 59 npencraBiensl ma3me-
peHNA KOHIEHTPAaNUOHHOW Jlenoyapn-
sanuu B OOLIYHK X yCIOBHAX U B HOPHC-
TOM c¢TeKdie. PaBeHCTBO KOHUEHTpanni
B oenmx cepmsiX OOLITOB KOHTPO-
ITEPOBATIOCH CHETMANLHKME (OTOMET-
pUYECKUMH W3MEPEHHAME C Y9eTOM
OTHOCHTENIHLHOTO 00BeMa Iop B CTEKJIIE.
Hamepennsa orHOCATCS K pacTBOPY iy o-
pecnenna B rimnepmae. Hak Bugao u3
pHCYHKA, OKHIAaEMOe SIBIICHNC BIIOITHE
nonTBepamitock. Jenonapusanua B 10-
PHCTOM CTEKJle HAUMHAETCH HPH KOH-
HeHTpaIAAX, 3HAYNTCIBHO OONBIINX,
9eM B OGHIYHEIX yCJIOBHAX.
AmajioruuHse ONBITH OBIIM  HPO-
pesysIbTaTH  |X

1
107¢ ceoem3

&

17073

51079

1 ]
11072 ¢, 2 om 150072

Puc. 60. HoEneRTpagHoRHOE TYLIGHVE PacTBOPOB KHMCIILIX

KpacuTeei:

a — BOJTHOYO PacTBOpa ¢ayopecrenna; 6 — LIeJOYHOTO pPAacTBOpPa Ha-
TPHEBOY COJIH NEPHIIEHTETaKaPOOHOBOM KHACJIOTH. I — TYLIERHe B Kio-
BeTe; 2—TYUIEHNE B II0PNCTOM CTekJe (110 nsMepeHnAM P. M. Ilexepman)

npuseners Ha puc. 60. KpuBrie ¢ oTHOCATCS K Tymenwo BOgHOTO
pactBopa (uryopecnemHa, KpHBEHE 6 — K TYIUICHUIO pacTBOpa
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HATpHEBOH COJM  IIepHIIEHTETPaKapOOHOBOI  KHCIIOTH. Hmxane
KPHUBEIE COOTBETCTBYIOT TYIIEHHI0 B OCHIMHHIX yCJIOBHAX, B CTEK-
JITHHOW KIoBeTe, BEpXHEE — TylleHmo B mopmctoM crerye. Hak
BHJIHO W3 PHCYHKOB, B «OJTHOMEPHBIX) YCJIOBHAX HOPHCTOTO CTEKIIA
TylIeRne HAYMAAETCA IPH 3HAYATENHHO OOIBIINX KOHIEHTPALHAX
n pasBmBaercs pajee ciabee.

«OnHOMEpHEIEe) ONEITH € (IyOPeCHCHIMeH B IOPHCTOM CTEKIe
JWmanT, TAKEM 06pasoM, IOUYBH Bee CHITOBAaBIINE paHEe XUMIIe-
€Kne I PUBHRO-XMMEYECKHE TONKOBAHAS KOHNEHTPANMOHHKIX BV~
HOil Ha CBOiCTBa (iyopecUeHIuy W MOTyT PacCMaTpHBATHCH KaK
HOBBII, OYCHB CBOCOOPA3HHIL OBOJ B O3y TEOPHH PEe30HAHCHOK
MErpanuu sHeprul BO30YIHIeHH.

§ 14. Ilornomenne cBeTa JOMIHECHEHIIN B TOHEAX CIO0AX

Tlpu masydeHEE CBETa B LOIJOIAKOMELl CPefie, KaK yjke panee
IO4ePKUBAJIOCH, CTPOr0 TOBODA, TEPAETCA pasimuue NOHAT Wi
«HCTOYHUK» W «Cpefiar, H00 cpefia PE3OHAHCHEIM IIyTeM BJHseT Ha
pCTOURWK, W, HAOOOpOT, W3JyuarTelbh W3MEHSET CBOWCTBA CPeJHl
(murpamms BosOysxnennst). BemencTeme HHIYKTHBHON CBfI3H C €O-
€CIHAMHA TOTJIOIAIOIIME MOJIeKYyJlaMu CBETAINAACA dYacTnna 3a-
Tyxaer cmibEee, Hporcxoxut Tymenne. OHO, KaK yiie 0TMEYasioch,
PABHOCHIIBHO UPE3BEMAiiHOMY BO3DACTAHMIO MOIJOMAIOMEN CIO-
COOHOCTH LPHUIIEIKAIAX CIIOEB; M3JTydaTesh U Onmxaumue WHIYK-
THBHO CBSI3aHHbIE YACTHIE 00pasyioT B CYHNIHOCTH CIWHOE, Opra-
HF9ECKN CBE3aHHOE Ilejjoe — WCTOYHUK € TeMM CBOMCTBAMH, C KO-
TOPHMHE OH BOCIpHHEMAaeTCs Biaym. [l Beex B3y4aBmuxcs N0 Chux
10p MOJeKyJ 9T0 I0GaBOYHOE LOIJOMEANe — TyIIeHue H e | 3-
6mparednHOE OHO IAacHT B PaBHOW Mcpe BECh CIEKTD JIO-
MEUHECHCHITHN 1.

Horsomenne Ha GONBIIAX PAacCTOSHMAX OT CBETAIMENCH MOTIEKY -
JIB MMeeT HOPMANBHKLL n30upaTenbHb XapaKTep. 9170 HOpMAJILHOE
HOTJIOmEen e NPOSABIAeTC B NOBTOPHOM NOIIIOMCHAN W H3JTy 1CHII
ceera Bo Quyopecmmpyomux pacrtsopax. Ho, xak MH Temepsh
3maeM, BOIW3H CBETAIECHCA MOJICKYJE, B o6acTH WHAYKTHBHOTO
PEe30OHAHCA, XapaKkTep HOIJIOIEeHNs COBEPMEHHO HHOI1, HOTJIOIEHNE
OueHD BEJIAKO W MMeeT HECeJIeKTHBHHI xapaktep. llmeem jm ME
JeT0 ¢ HaJ oM eHHNeM JByX NpONecCOB MIIA OfMH MpOIEce
pesko, HO HeIpPepHIBHO NePEeXONT B npyroit? Hiraccmueckas reopns
KONeGAHNs DIEKTPUYECKAX CBASHHX cHCTeM (TOWHO TaK 7Ke KaK

1 EcTecTBEHHO NPELIONOMKUTh, YTO YKA3aHHAA HECEeIEKTHBHOCTL ONpe-
FEIAETCA CTPYKTYPHHIME OCOOSHHOCTAMU H3YYaBIUMXCA MOICKYIL. MzBecTHO.
w70 BCe DTH MOJCKYJE U3JLyYaioT BCerpa ONHH I TOT e CHOKTP IipH moGom
pos6ysmeHun. MoMHO NpefnoNararh, 4To B MOJEKylax, HE obragaromux
TaKuM CBOWMCTBOM, TYIIEHHE MOMKET OKasaThCA HBOHPATeILHLIM.
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Ceergieecsa NATHO HOCPEACTBOM JIHA3H O3 m300paskajock Ha IeIIE
MOHOXpOMaTopa. ¥ BHIXOJHON IHeJH IOMemajcs (POTOaseKTpHyue-
ckmii ymAOEATENS JI. A. HyGerkoro Gonbmoi uyBCTBHTENEROCTIH,
OTMEYABIINI OTHOCHTeJHHEE MATeHCHBHOCTH. HploTOHOBa cucrema
MOrJia IepeMenaThcd BUHTOM B IJIOCKOCTH cod. Jlamua L, caysxnna
JUIsl OIIpefiesieHNsA LOTJIOMEHNSA €BeTa OT BHEMIHETO HNCTOYHHKA.
ITornoierme BO30y:KaMOIIET0 CBeTa B JIOMHHECHUPYIOMEM CIIO&
n3Mepsaaocs $orosseMenToM P.

Safaua cocTosyia B ompefiesleHNA Koa)uImenTa CeleKTHBHOTO
HOIJIOMEHNs CBeTa (UIyopeceHRnun B TORKNX cyoax. HecemexTns-
HOE IOTIIOMIEHNEe, BHBEIBAEMOC HHIYKTHBHHIM pPE30HAHCOM H3JILy-
YAMEX YacTUr ¢ NPHJIEKAMUME MOJIeKyJlaMu, OOHapy:KuBaeTcs
TYLICHHEM, IPHYEM OHO C KadeCTBEHHON CTOPOHH HPOSBISAETCH
B GONBIIMX €JIOSIX TaK ’Ke, KaK W B TOHKHUX, NOCKOJBKY BCAKWI
GonBIIOll €J0H MOKHO paccMaTpPHBATh KaK CYyMMY TOHKEHX. Jinnim
B CJOAX, TOJINUHA KOTOPHX 3HAUNTEIHFHO MEHBINE A, JOJIKHO
HacTynate ocjabjenne KO3pPUIUEATa HECEJICKTHBHOTO IIOIJI0-
meHna (MJIH TYILeHWs) BCJIEJICTBHE HEJIOCTATKA MOJEeKYJ-mapTHe-
POB, OLpeNeNAIMIX NHEAYKTHBHHI pe3oHanHc. 10 ABJIeANe B Oosee
pesxoil ¢opMe mposBisfercd, Kak HoxaszaHo e § 13, mpm «omEOMED-
HOM» paclpenejeEnn QIyopeclupyOMuX MOJEKYyJl.

C nensi0 BHENEHAS HNCKOMOIO IEPeXONHOIO CeJeKTHBHOIO
TOrJIomennA Ha JoHe HeCeJeKTHBHOTO TYIIEHNS 0 BCEMY CHEKTPY,
a TaKe JUTf NCKIIOUeHnsl OCIIO}KHEHNI], BHOCUMHIX cI1abkMu HHTEep-
q)epeHHHOHHBIMH nojocaMu B TOHKOM cJioe, HpHMeHHJICH caeyo-
muil ppueM. IIpm kaKEOM HDOJOKEHHEH HBIOTOHOBOU CHCTEME IR
mepeMeINeHn BUATA SHEPINsl CBeTa, BEIXOMSIEro N3 MOEOXPOMATO-
pa, M3Mepanack QOTOYMHOKUTENeM B ABYX JUIMHAX BOJH CIEKTPa
Quyopecuennum: B JUIMHE BOJHHE };, COOTBETCTByIomell obmacTm
pesoHaHca, T. e. HCPEKPHTHUA HOJOC M3JyYeHWS W HOrJIOMCHHA,
¥ B JUTWHE BOJIHH A, IPaKTHIECKE HE HOrJIoOmaeMoil B cpefne.

O6osmaunm uepes I, F, smepruio cBera QuyopecneHnun B 1A~
HaX BOJH Ay WM A,, OPUXOAAIYIOCH HA €JMHWIY NOTIIONIEHHOM,
Bo30y:xnaemoit smeprum; uwepe3 J,, I, — OTHOCHTEBHYID HHTCH-
CHBHOCTH CBeTa JIA Ay W 1A,, n3MepAeMylo (OTOYMHORHTENIEM;
gepes oy, Oy — COOTBETCTBEHHHIEC KO3(QQWIMEHTH MOrJIOMEHNU;
gepes oo — KOIQQUIEEHAT HOrjioimeHnd BO30YKNAKIIETO CBeTa;
uepe3 [y — TonmmAy cyoa. MokEO HaumcaTh Ha OCHOBAHHH
sakoHa DByrepa

L,
I, = Fya, S e wl.gm U df —

0
1 COOTBETCTBEHHO

F, aoe—all.
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lipnuuMas pasee, 9TO CBET € JUITMHOH A, IIOYTH HE HOTIIOMAETCS,

T. €. a, =~ 0, maiigem

I, F, % (e %bo—g—0ulo)

Iz:Fz ' (02 — o)

1~ 2 4, 4 5 6 7 ¢
"l[;{
Prc. 62. Orromenne muTeHCHBHOCTEH PIyo-
PecneHnEy, BHXONALEH B HIOIJIOINAEMOMR
(2,) m Henorsomaemoii (2;) 06nacTH cHeRTpa
B 3aBHCHMOCTH OT TOJIIN(HHEL CJIOA.

2 I

L,

1 — 0eH30(JIaBIH N XPHBOMANH; 2 — CEPHOKMCITHIN
XNHUH 1 aypPamMnH; 3 — QayopecnenH; 4 — posnH

(1 — e %ly)

: (80)

dra ¢opMyna, BHBemeH-
Hafg, KaK yjKe YyKa3aHo,
B NIPEAIOJIOKEHAN CTPO-
TOro BHIIOJTHEHMS 3aKO-
Ha Byrepa, 7. e. mesa-
BHCEMOCTH 0t OT TONIIH-
HEI, TIOJ{BEprajiach dKCIe-
PVMCHTAIBHON  LpOBEp-
re. Hoadpunumentnr oy 1
oy OUpemenanucs §oro-
METPHYCCKH JUIA BHEI-
Hero merouHmKa L, (cM.
puc. 61). Ecaiz 6n 3akon
Byrepa ocraBascs cupa-
BEAJIWBHIM  JIA  JIFOORIX
TonmuH, 10 opMya (80)
nomxea OBl CTPOro BHI-
OONHATHCA  JJIA  BCeX
TOJIHIHH.

Pesynsratel  m3Mepe-
HOii pgamEl Ha puc. 62.
Cmnoimsele  KpHBHE BH-
9HCIICHBl [0 HE3aBHCHMO
W3MCPeHHLM (Ol BHEIN-
HCIO0 NCTOYHWKA) 3HAYE-
HHAAM oy H &g, KPYKKA
OTMEYAT  DKCIEPUMEH-
TaJibHEe m3Mepernsa. Ilo
ocm abenmee  OTIOMKEHH
3Havennsi [, BEIPAYKEH-

I
HEIE B A, IO OCH OpAKHAT Tl IlepBas KpmBag OTHOCHTCH K CITydaio
2

¢ayopecnmpyomero 6em3oduaBuEA W TYIWTENHA XpH30HJINHA;
BTOpasgd KpHWBasg NonyueHa ¢ QiryopechmeHnuel CepHOKHWCIOro Xu-
HVHA W TYHNIATENs — aypaMEHA; TPeThsl KpHBasg OTHOCHTCH K KOH-
NEeHTPaNHOHAOMY TYIICHWI0 (IyOpecnerHA W 4eTBepTasg — K KOH-

IIeHTpaIIHOHHOMy TYOIeHAX 3S03WHA.

W3 pume. 62 BupHO, BO-mEpPBHIX, YTO BCe TeOpeTHUECKHE KPUBHE,
BHMmCyiennbie no (80), mopunMamTCs BBepX IO Mepe YTOHBIICHHS
CI0Al.  ITOT MOJIEEM COOTBETCTBYET HOPMANLHOMY CEJICKTHBHOMY
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