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BBEJIEHUE

MounekynsipHOE paccessHhe CBeTa WIM paccesHHe CBEeTa BOOOIIE MOMKET
BO3HUKHYTh TOJILKO B pe3yJibTaTe MOSBJICHUS ONTHUYECKUX HEOJAHOPOJTHOCTEH B
pacceuBalollell cpejie UM Ha paccerBaroueil TOBEPXHOCTH BEILIECTRA.

dusnyeckne MNPUYUHBI BO3HUKHOBEHHS OINTHYECKUX HEOJIHOPOIHOCTEN
MHOTOYMCIIEHHBI U pa3Hoo0pa3Hbl. ONTHYECKU HEOJHOPOJAHON cpela MOXKET CTATh
BCJIEJICTBUE TPYOBIX BKJIIOYEHUM OJHOTO BEIIECTBA B JIpyroe, Hamnpumep, B
pe3yibTaTe MOCTOPOHHUX BKIIFOYEHUN B KpUCTAJIIaX, KaleleK BOIbI WU TBEPABIX
yacTull B atMocdepe, B KOJUIOMJHBIX pacTBopax U T.n. C Apyroil CTOPOHBI,
paccesiHie CBeTa MOKET HaOJI0JJaThCs U B BELIECTBAX, COBEPIIIEHHO CBOOOJHBIX OT
Kakux Obl TO HU OBLIO MOCTOPOHHUX BKIFOYCHHUH, BCIEJCTBHE CTATUCTUYECKOTO
XapakTepa TEIIOBOr0 IBUXKEHUS YaCTHUI] BELIECTRA.

B sTOoM ciyyae NpUUYMHONM ONTHYECKUX HEOJHOPOJHOCTEH CTAHOBSITCS
GIyKTyaluu ONTHYECKOM JUAJIEKTPUUECKOW MPOHUIIAEMOCTH, BHI3BAHHBIE B CBOIO
ouepenb (QUIYKTyallUssMH TUIOTHOCTH BeliecTBa M (IYKTyalMsMU OpPUEHTALUU
MOJIEKYJL. B OZHOpOAHBIX pacTBOpax AOMOJHUTEIBHOW M OYEHb CYIIECTBEHHOM
OPUYMHON  MOJEKYJSIPHOTO  paccesHus CBeTa  CTaHOBATCS  (IIyKTyaluu
KOHLIEHTPALIMK KOMIIOHEHT pacTBOpa.

PaccesHue cBeTa, BBI3BAHHOE TaKUMH  PA3JIMYHBIMU  CIyYailHBIMU
GayKkTyanusMu, HOCUT Ha3BaHUE MOJICKYJISPHOTO pacCesHUsI CBETa B OTIUYHE OT
paccesiHus Ha KOJUIOUJHBIX YaCTUIAX U JAPYTHX B3BECSIX U OT KOMOHMHAIIMOHHOTO
paccestHus CBETA.

Kaxnoe ¢usnueckoe sBieHUe, Beayllee K BO3HUKHOBEHHIO PaCCESHHOTO
CBETa, HAKJIAAbIBAET CBOW XapaKTepHBbIM «OTHNEYATOK» Ha HMHTEHCUBHOCTb,
MOJISIPU3ALINIO U CIIEKTPAJIbHBIN COCTaB PACCESIHHOTO CBETA.

XapakTepHble  «OTIEUATKW»  PA3IUYHBIX  (PU3HUECKUX  SBICHUN B

pacCCAHHOM CBCTC IIO3BOJIAIOT HM3YYHUTH CAMH OTH ABJICHHUA CBA3aHHBIC C HHMHU
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pa3zHooOpa3Hble npobsemsl. [Ipu moMomum paccesHHsl CBETa U3y4aeTcs CTPYKTypa
MOJIEKYJ, ~ ONpPEAENSAIOTCS  MOJIEKYJIApHBIE Beca pacTBOPOB U OEJKOB,
ONPEJENSIIOTCS pa3Mepbl MOHOB, OIPEAENSIETCSl YUcIo ABOrajapo, UCCIEAYIOTCS
KMHETHKA (IyKTyallud W pacupoCcTpaHEHUE TUIEp3ByKa B KOHIECHCUPOBAHHBIX
cpenax, pazoBble MePEeX0/bl © MHOTHE APYTHE BOIPOCHI.

MounekynsipHOE€ paccestHUe CBETa B UHUCTBIX JKMJIKOCTAX OO0YCIIOBJIECHO,
IJIaBHBIM 00pa3zoM, (IyKTyalus MU IUIOTHOCTH M aHM30Tponuu. DIyKTyaluw,
BO3HHUKAIOUIUE BCIEACTBUE CIYyYaWHOIO OTKJIOHEHUS CUCTEMBI OT PaBHOBECHOTO
COCTOSIHUSI, MEHSIIOTCS BO BPEMEHU U MPOCTPAHCTBE, UTO M CKa3bIBaeTCs Ha
CIEKTpE paccesHHOro cBeTa. PaccesHHbI CBeT, TakuM oOpa3oMm, Oyaer

IPOMOJIYJIMPOBAaH B COOTBETCTBUU C XapaKTEPOM BPEMEHHOTO U3MEHEHUS TEH30pa
JIUAJIEKTPUYECKON MPOHUILIAEMOCTH Cpebl £ . B pacTBopax 3HaUMTENBHBIN BKIa]

B MOJICKYJISIPHOE pacCesHHE CBETa BHOCAT TakKe W (IyKTyallud KOHIICHTPAIUH.
Bknag B UWHTEHCHMBHOCTH MOJICKYJSIDHOTO paccestHuss cBeTa  (IIyKTyalui
TEMIIEpPaTyphbl CYIIECTBEHHO MEHBIIE BKJIaga Apyrux TUNOB ¢uykryauuu. [lpu
PacCMOTPEHUHU CHEKTPAIBHOIO COCTaBa MOJIEKYJIIPHOTO paccesHUs CBeTa, YI0O0HO

UCIIOJIb30BaTh CJIENYIOUIME XapaKTePUCTUKU (QIIYKTyallud B cpepe: (IyKTyaruu

nasnenusst AP | surporum AS | xonumentpaumu AS wu anmsorporum A& . Ilpuuem

MPEIOIaraeTcs, YT0 OTMEUCHHbIE (QIYKTyallMi CTAaTUCTUYECKU HE3aBUCHUMBI.

B cBsi3u ¢ 3TUM 0COOBIN MHTEpEC MPEACTABISIET U3yYeHHE WHTEHCUBHOCTHU
CBETa pPACCEIHHOr0 B pACTBOpaX, a HMMEHHO - TOW YacTU HWHTEHCHUBHOCTHU
pPacCessHHOIO CBETa, KOTOpask OTBETCTBEHHA 3a MOJISIPU30BAHHYIO 4YacCThb,
BO3ZHUKAIONIYIO BCJIEACTBHE (IYKTyalWii TIJIOTHOCTH W KOHIEHTparuu. B
pacTBOpax K M30TPOMHOM COCTABJISIONIEH PACCESTHHOTO CBETa M3-3a (IyKTyallun
TUIOTHOCTH TPUOABISAETCA TaK Ha3bIBaeMasi KOHIICHTPAIIMOHHASI COCTABJISIFOIIIAS.
Bxutan 9Toit 4acTu pacCesTHHOTO CBETa TeM OOJIbIIE, YeM OOJIbIINe pa3Iniue MEXIY
MOJIEKYJIAMHU COCTABJISIOIIMX PACTBOPA.

BOnu3u kpuTHyYecKOW TOYKM WHIWBHIYAJIbHBIX BEIIECTB WA BOIU3H

KPUTUYECKON TeMMepaTypbl PacCIOCHUs WM CMEIICHUS OWHAPHBIX PacTBOPOB
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HAOMI0JAeTCsl TIPOMAJHOE YBEIMYCHHE WHTECHCUBHOCTH PpACCEsIHHOIO CBETa
IIPEUMYIIECTBEHHO B HAMpaBICHUM pPACIpPOCTPAHEHUS BO30YXKAAIOIIErO CBETa.
SBneHne STO HA3bIBAETCS KPUTHUYECKOW onanecueHuuend. (CMOIyXOBCKUUI
OOBSCHUI 3TO SIBJICHHE CHJIBHBIM POCTOM JIOKANbHBIX (IYKTyalMid MIOTHOCTH
(mns  WHIMBHIYalbHBIX BEIIECTB) WM CWIBHBIM  pOCTOM  (IyKTyaluii

KOHIIGHTpaluii (B ciyyae OWHAPHBIX pacclauBaroOlIUXcsi pacTBopoB). [lemo
3aKJIF0YAETCS B TOM, YTO U30TEPMHUYECKAS CKUMAEMOCTh [; TP MPHOIMKEHUH K

KPUTHYECKOMY COCTOSIHHIO CHJIBHO Bo3pacTaeT (oOpariaeTcsi B 0€CKOHEYHOCTh B
KPUTHYECKOM TOYKE) YTO MNPUBOIUT K pocty daykryanui. Ilostomy
HEOrpaHMYEHHO BO3PACTa€T M HHTEHCHUBHOCTh paccesHHoro cmsera |, wu
ko3 dunment paccesnus R, oOpamasch B OECKOHEUHOCTh TPH KPUTHYECKOM

TEMIeparype.

AKTYaJIbHOCTBH PadoThI

B Hacrosimieit paboTe OCHOBHBIM OOBEKTOM HCCIEAOBAHMS SIBJISETCS BOIHBIN
pacTBOp HedJeKTpoiuTa. PaccMarpuBaeMblii  pacTBOp HE  OTHOCHTCS K
paccnauBarouuMcs. OJIHaKO, SKCIEPUMEHTAJIbHBbIE JAHHBIE MO WHTEHCUBHOCTH
paccessHHOrO CBETa MOKa3aiM, YTO IMPU ONPEACICHHBIX KOHIEHTpalHUIX
HEAJIEKTPOJINTA HA TEMIIEPATYPHOM 3aBUCUMOCTH WHTEHCHUBHOCTU H30TPOIHOIO
paccesiHus CcBeTa HAOJIOMAaeTcs MaKCUMyM. OJTO YKa3bIBaeT, MO-BUAMMOMY, Ha
pocT QuIyKTyaluid KOHIICHTpaluii Mpu (PUKCUPOBAHHOW TEMIIEpaType B PacTBOpE
Onpe/ieIeHHONW KOHUEHTpauuu. O TakuX pacTBOpax rOBOPST, OOBIYHO, YTO OHHU
o0nagaroT 0co00it Toukoi. XoTs 0cobasi TOUKa HE SBISETCS KPUTUIECKOM, TEM HE
MEHEE, OHAa T€HETUYECKH CBS3aHa C MOCJIEeAHEH. DTO NPEANoJIOKEHUE O CBS3HU
MEKly 0COO0M TOYKOM M KPUTHUECKHUMU TOUKAMH paccllauBaHUs pacTBOPOB OyaeT
MOABEPTHYTO CHEUUATIBHOMY OOCYXIEHUIO B XOAE H3JI0KEHUS pPe3yJIbTaTOB

HacTosIIel padoTHI.
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BeienepeunciaeHable  0COOEHHOCTH MHTEHCUBHOCTH PAacCEsHHsl CBETa B
pacTBOpax B BOJHBIX pPAacTBOpPax HEDJEKTPOJUTaX ObUIM H3Y4YEHbl MpHU
UCCJEI0BAHUM HWHTErpajibHOM (CyMMapHO#) HMHTEHCHUBHOCTH MOJIEKYJISIPHOTO
paccesHus. B 3THX  DKCHEpPUMEHTaxX  pPETHCTPUPOBAIACH  CyMMapHas
MHTEHCUBHOCTh pAaCCesSHUS pa3IMYHOM MpUPOABl - KaKk Ha (QIyKTyanusx
IUIOTHOCTH, TaK M Ha (QIyKTyalusX KOHLEHTpauuu. llpu sToM B KauecTBe
UCTOYHUKA  WBJIY4eHHMs Il BO3OYXKAECHHS  MOJEKYJISIPHOTO  pacCesHUs
UCITOJIB30BAJIOCHh U3Jy4YeHHE PTYTHOW Jnamnbl. CnekTpanbHas IHMPUHA WU3JIYyYEHUS
ra3opa3psIHbIX MCTOYHHKOB HAaMHOT'O MPEBOCXOJAUT CIEKTP H3JIYyYEHHS] TOHKOMN
CTPYKTYpbl ~ MOJIEKYJISIDHOTO  paccesHus, W 1O JOTOM MNpUYHUHE  BCE
AKCIIEPUMEHTATbHBIE UCCIIE0BAHMS CBETOPACCESHUS ObUTM CBSA3aHBI C U3yYEHUEM
MHTETpaIbHOW MHTEHCUBHOCTU 0€3 ero pasiiokeHus B criekTp. [Ipennonoxkenue o
TOM, YTO MAaKCUMyM HWHTEHCHUBHOCTU pAaCCEsHUA B BOJHBIX PAacTBOPAaX BBI3BAH
TOJILKO pPOCTOM (JIyKTyallMii KOHIIGHTpAlMW, a He JPYyruMu (U3HUYECKUMU
NpUYMHAMH, HY)KJAETCsl B IKCIIEPUMEHTaIbHON IpoBepke. i 3Toro HeooXouMo
BBIZICJIUTh TY 4YacTh pPACCEsHMs CBETa, KOTOpas CBfA3aHAa C paccesHUEM Ha
GuykTyauusax KoHIeHTpanuu. [locTaHOBKa Takoro pojia HUCCIEJOBAHMN CTania
BO3MOKHOM TOJBKO C HCHOJB30BAaHUEM B KauecTBE BO30YKIAIOIIEro CBETa

MOHOXPOMAaTHYECKOTO U3ITYUSHHUS JIa3epa.
eab padoThl

Llenpto  guccepTanMOHHON  palOOTBHl  SBIAETCS  MCCIEJOBAaHUE  TOBEICHUS
MHTEHCHUBHOCTHU PACCESIHHOI'O CBETA B CIIEKTPE TOHKOW CTPYKTYyphl TuHuUU Pernes B

pacTBOope ) -MMKOJIWH-BOAA, oOOmamamommuM ocoboii Toukod Ha ¢a3oBo

JararpamMMme COCTOSIHUS B KoopauHatax temiepatypa (1) — konmnentpamus (C).

s OCTHXKEHMS IeIu JUCCEePTAIMOHHOTO HCCJIEIOBaHUS ObLIM TOCTABJICHBI U

pCIICHBI 3a1a9H
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1. AHanu3 »HKCIEPUMEHTATBHOTO M TEOPETHUYECKOrO0 H3YyYEHHUsS] TOBEICHHUS
MHTETPAJIbHOM MHTEHCUBHOCTH  CBETOPACCESHUSA B 3aBUCUMOCTH OT
KOHLIEHTpALUU U TeMIepaTypbl, KOTOpble OBbUIM  BBIIIOJHEHBl B
IIPEAIECTBYIOLUIUX UCCIEAOBAHUIX;

2. Pa3paboTka METOOUKH M3MEpPEHUsI MHTEHCHUBHOCTH CBETOpPACCESHHS B
CIIEKTPAJIBHO PA3JIOKEHHOM CBETE;

3. HccnenoBaHue 4acTOTHOTO paclpeliefieHuss WHTEHCHUBHOCTH B KOMIIOHEHTaX
TOHKOM CTPYKTYpbI JIMHUK Penes.

4. Ananwus PE3YJIbTATOB UCCIICAOBAHUA U BBIBOIBI.

3amuiaeMbie MOJ0KEHUS

1. Pe3ynbTaTh AKCIEPUMEHTAIIBHOTO UCCIIeIOBaHUS WHTEHCUBHOCTH
MOJIEKYJIIPHOTO PACCESHUSI JIA3€PHOTO H3JIy4YCHUS B KOMIIOHEHTAaX TOHKOM
CTPYKTYphbI TuHUU Pernes;

2. DKCHEpUMEHTAIbHO TOKA3aHO, YTO MAaKCHUMyM CBETOpPACCESHHsS TIpHU
ONpENENIEHHOM KOHUEHTpAaUUM M TEMIEparype B BOAHOM  pPacTBOPE
HEIJNEKTPOJINTAa THUNA ) -MUKOJMH-BOJA CBSI3aH C HAJIUMYMEM Pa3BUTHIX
GayKkTyanuii KOHIEHTpAIUH;

3. VHTeHCUBHOCTHh paccesHus Ha (GIYKTyalusX IJIOTHOCTH B OKPECTHOCTH
0co00i TOYKM pacTBOpa MeEHsAETCS Ci1abo0 M CBs3aHAa C TeMIIEpaTypHOUH
KMHETUKON a1nabaTUIeCcKO CKMMAeMOCTH PacTBOPA;

4. JlazepHas CIEKTPOCKOMUSI MOJIEKYJISIPHOTO PacCEsiHUs MO3BOJSET BBIICIUTH U

UCCJIeIOBATh paccesiHue Ha QIyKTyalusaX pa3IudHON TPUPOIBL.
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I'JIABA |
PACCEAHHUE CBETA B OJHOKOMIIOHEHTHBIX ZKUAKOCTAX U
PACTBOPAX

1.1. PacyeT HHTEHCHUBHOCTH PACCESTHHOI0 CBETA 10 JUHIITEHHY

Bompochl, Tak WM HWHaye CBSI3aHHBIE C MOJIEKYJSIPHBIM pacCesHUEM CBETa B
KHUJKOCTSIX M PACTBOpax, IIMPOKO OOCYX Ianuch B psae paboT, MoHorpaduil u
0030poB [1-11]. MeTroxa pacueTa HHTEHCUBHOCTH PACCESTHHOTO CBETA B JKUJIKOCTIX
U pacTBOpax, NPUMEHEHHbIM OWHIITEHOM [l], 3akntoyaercss B CIEIYIOIIEM.
Onykryanus A& KOTOpas MOXKET ObITh (DYHKITMEH Tapbl JIFOOBIX HE3aBUCHMBIX

TCPMOANHAMHNYCCKUX IICPCMCHHBIX, IIPUHUMACTCA paBHOﬁ

os

so=(%2) a0 1

[IpencraBum  (GAyKTyaluu IUIOTHOCTH AP B BHIE POCTPAHCTBEHHOIO

TpexMepHOro psjga Oypwe
Ap =2 Ap.e', (1.2)
q

rae (— napamerp pasnoxkeHus ¢ cocrtasusiomumu  J,,0,,0,, npuauMaromummu

zm
3HA4YEHUsI, paBHbIC - T (m=0,£1,%2,...). [IpeanonaraeTcs, 4T0 pacCeHBaAIONIUN

obbem V umeer dopmy kyba co CTOpOHOI E:(V)% >> A . KoaddumumeHnTor

paznoxxenus (1.2) BeraucisiroTes o Gopmyne [3]
1

Apq = [ Ape i dv (1.3)
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U B CWIy BEIIECTBEHHOCTH Ap CBsI3aHbl MEXJy COOOW COOTHOIIECHHEM
Ap 4= A,OZ . lloncraBus (1.1) u (1.2) nonyyum

= Eoeikll‘ o€ J’ZAP e—i(k'—k—q)rdv (1.4)
an \op ) 1 &7 '

WNuterpan B (1.4) mpu Oonbmux oObemMax V OTIMYEH OT HyJIsS U PaBeH

npousBeneHuo Ao V TONBKO IIPU YCIOBUHA
q

kK'—k—q=0 (1.5)
Urak, npu codmonennn ycnosus (1.5) Bektop ['epua (1.4) mepexoaut B
E,Ve™" (o
I1=-—° AP,
AL op ). Lq (1.6)
W3 nocnenHero BeIpaXeHUsI U HaIeM T0JIe PaCCeTHHOM BOJIHBI
\2 -
. k' JE Vet (o :
E = ( ) 0 & Ap,Sing (1.7)
A7l op );
3nech & — yroa Mexay HampaBlieHHeM Bektopa K' (HampaBieHue paccesHHOU

BOJIHBI) M HalpaBlIeHUEM KoliebaHus BeKTopa Bo30yxkmaromei Bonubl E,. Ipu

OCBCHICHUU ITOJIPHU30BAHHBIM CBETOM C BEKTOPOM EO Iz

2 .
‘k' VE, e "
: z 0
E, = £
Arg, L op
[Tpu ecTrecTBEHHOM BO30YKIAIOIIEM CBETE

N (5 F_ O 1
E(Eoy)z_él_ﬂ_(Eoz) _2101

rac |0- II0JIHasT MHTEHCHUBHOCTh €CTECTBEHHOI'O CBeTa. VHTEHCHUBHOCTH CBETa

j quSinSy (1.8)
.

-2 -1 ) i
BhIpaXKaeTrcsas B Op2-Cm “-cek ~, wuam 6ém-cm -, wmd em cmepaot [4-5].
NHTEHCUBHOCTh PACCESHHOTO CBETa IMPU BO30YKICHUU E€CTCCTBEHHBIM CBETOM

ecTb cymma kBajpatoB (1.4) u (1.5):

(Sin29, +sin9, ) (1.9)
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YuureiBas, 4To
Cos®9, + Cos?9, +Cos*9, =1
[Tonyuum
Sin’9, + Sin*9, =1+ Cos*9,
rae 9, =0 -yrom Mexay HampaBI€HHEM paCIPOCTPAHEHHs BO30YXKIAIOLIETO

cBeta K m HampaBieHueM HaOJrogeHus paccesHHoro cBera K'. CraTuctudeckuii

pacuer Ap qz JaeT

— 1
Ap§ =\7,BT KTp? (1.10)

272'\/g

VYuuteiBas, 4To ‘k‘ = , mostyaum, noactasiss (1.10), uzBectHyro Gopmyny

DUHINTETHA

2V oe )
I=1, SITE p@p o kT(1+ COSZG) (1.11)
T

3nech clieqyeT JHIb OTMETUTh, YTO OWHINTEHH MNpPeacTaBIsul  (IyKTyaluu

IUIOTHOCTH B BHUJE  TPOCTPAHCTBEHHO-TIEPUOJUYECKUX  (QPYHKIUH. IOTH
OUHIITEHOBCKHE «(hOpMalIbHbIE BOJIHBD) HOCHJIM CTaTUYECKHM XapakTep.
['myGokuil pusmveckuit CMbICT U TMHAMHYECKHIM XapaKTep 3THX BOJH CTajl SCEH
JUIIH 3HAYUTENIBHO TTO3/THEE.

Ceituac cremyer oOpaTUTh BHHUMaHHME€ Ha TO, 4TOo cooTHomeHue (1.6)
npeicTaBisieT coO0M 3aMmcaHHOe B BEKTOPHOU (hopMe XOPOIII0 U3BECTHOE YCIOBUE
bperra.

[IpeneOperass HEOONBIIMM HW3MEHEHUEM JUJIMHBI BOJIHBI MPU KOTEPEHTHOM
paccestanu 1 nonaras |K'|=|k|, momyqrm

dm . 6
af = == Sin3 (1.12)

rae QZZ%- A - nnuna ynpyroi BomHbl. Muade (1.12) MOXKHO mepenucarhb

CJIEYIOIIUM 00pa3oM:
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. O
2nASIn > =A (1.13)
MakcruMyM HMHTEHCHBHOCTU PAacCESHHOIO cBeTa OyneT HaOIroAaThCs MOJ YIioM

paccestaust 6 nipu 3agaHHBIX A B A B cooTBeTcTBHM ¢ ycioBueM (1.13). Ipu Toi

ke A, mom apyrum yriioM 6, paccesHHBIM CBET OYAET ONPEAENATHCS JPYroi
(Gypbe-koMIoHeHTON pasnoxenuss (1.3) wu, cremoBareiabHO, IPYrol JIIMHOU

yrpyroi Bonusl A, . TakuM 00pa3oM, KaKIOMY YIIIy HaGIIOJCHHS [IPH 3aJaHHOM
A coorBercTBYeT cBOsl Bypbe-KoMmoHeHTa AQ,, Onpenensonas HHTEHCUBHOCT

CBETA, PACCESIHHOTO B JAHHOM HallpaBJICHUH.
1.2. Koa¢gppuumeHT paccessHus

MHTEHCUBHOCTh PACCESHHOTO CBETa 3aBUCUT HE TOJBKO OT (HHU3UYCCKUX
XapaKTePUCTHK pPacCeHBarolIei cpeia U €€ COCTOSHUSA, HO M OT BHEIIIHUX YCJIOBHM
skcniepumenTa lo V, L — MHTEHCHBHOCTH BO30Yy)KIaromero cBeTra, oobema, M
paccTOsSTHUSI TOYKW HAOIIOJIEHUST OT TOYKH PacCesHUs, COOTBETCTBEHHO. [loaTOMYy
BMECTO aOCOJIFOTHOH WHTEHCHUBHOCTH pAacCESHHOTO CBETa YIOOHO BBECTH
BEJIMYUHY, HE 3aBUCAIIYIO OT YCIOBUN IKCIIEPUMEHTA.

B kadectBe Takoil BenmmumHa BBIOpaH K03 duIMEeHT paccesHus R, 1o

ONPEJICIICHUIO PABHBIN

| L?
R:I_V cem L (1.14)
0

YuursiBas (1.11) u (1.14) nonyuum kodhPUIMEHT paccesHus

2
7T

R —
2%

(pg—;)m KT (L+ cos® ©) (1.15)

I[Tpu HaGmoaeHuu oz yriaom paccesaus O =90° popmyna (1.15) nepexoaut B

2
7T

R. =
0 24

o€ »
(o op )T P KT (1.16)
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1.3. Kpurtnyeckas omnajecueHuus npu ¢pa3oBbIX epexosax BTOpPoro poaa

BOau3u KpUTHYECKOM TOUKH MHIMBUAYaIbHBIX BELIECTB WM BOJIM3U KPUTHUECKOM
TEMIIEpaTypa pacClIOCHMsI WIM CMEIIeHHs OMHapHBIX PACTBOPOB HaOIOAaeTcs
IPOMATHOE YBEIMYEHNE NHTEHCUBHOCTH PACCEIHHOIO CBETA NPEUMYLIECTBEHHO B
HaIpaBJICHUHU PACIPOCTPAHEHUS BO30YXKAAIOIIErO CBETA.

DTO ABJIEHUE HOCUT HA3BaHUE KPUTUUECKON omnajecueHIuu. CMOIyXOBCKUI
OOBSCHUII ATO SIBJICHHE CHJIBHBIM POCTOM JIOKAIBHBIX (DIYKTyaIMil IUNIOTHOCTH TIPH

HpI/I6JII/DKeHI/II/I K KPHUTHUYCCKOMY COCTOAHHUIO. I[eJIO 3aKJIFO4Yar0TCd B TOM, 4YTO

N30TCPMHUYCCKAA CKUMACMOCTb ﬂT npu HpI/I6J'II/I}K€HI/II/I K KPUTHYCCKOMY

COCTOSIHHIO CHJIBHO BO3pacTaeT. Bmecte ¢ Tem kak 310 cieayer u3 gopmyna (1.14)

HCOITPaHWUYCHHO BO3pACTAaCT W MHHTCHCUBHOCTb PACCCAHHOI'O CBCTA I u

b

To?

P,

kodddurment paccestuss R. Yuwmrteas uro Fr =0, + Hns  cnydas

KpPITH‘IGCKOﬁ OIMAJICCOCHIIMM MOKHO HaIIMCaThb:

77%KT

o€ |- 1l oe
Ry = o1 [(pap)pﬂs

+ —_
(G orT

)2 (B — fBs) ]
Yo,

MHTEHCUBHOCTH CBCTA4, PpaCCCAHHOIO Ha a,III/Ia6aTI/I‘IGCKI/IX q)HYKTyaHI/ISIX

IUIOTHOCTH BOJIM3M OT KPHUTHYECKOW TOYKH M B CaMOH DITOM TOYKE HHKAKHUX

KaTacTpoUUeCKuX M3MEHEHMI He mpereprneBaeT, [Js cnabo MeHSETCs, B TO

BpeMs Kak [ -HeorpanudeHHo pacter. Otcrona u kodhuuuent paccesnue R kak
3TO BUAHO U3 (popmyna Toxke pacter. OpHinreliH u LlepHuKe MOCTPOUIN TEOPHUIO
CWJIBHOTO BO3PACTAHMS WHTEHCUBHOCTH PACCESTHHOTO CBETa BOJU3M KPUTHYECKOU
TOYKH, WCIIONB3YS HJICK0 O TOM 4YTO BONMU3HM 71, CHIIBHO PAcTET CXUMAEMOCTh. B
CBSI3M C 3TUM (PIIYKTyalluu TJIOTHOCTH B COCETHHMX 00BEMAX YK€ HEJb3sl CUUTATH

CTaTHYECKW HEe3aBUCMMaMH. YYET 3TOoro (pakTopa MO3BONMI MOTYyYdTh s R

cleayromyw GopMymy:
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T oe kT (1+ cos?
(p=); 1 ( ?)

= 7 "
24" Op [, +87° ﬁz (1—cosg)]
3

U3 1ot popmyitsl BuaHO uto pu @ =0 CO0S¢ =1 u torpa:

? o€
R = —)22kT = 0 —
> 1 (o ap)T Fr anpu ¢ =0 €0s90" =0
? o€ KT
R=_—(p=)
7o) 1 i

T A

Otu QopMyIbl MOKA3bIBAIOT YTO MHJMKATPUCA PACCESIHUS UMEET OCOOEHHOCTD, a

HMMCHHO HHTCHCHUBHOCTBH PACCCAHUA IO MAJIBIMH yIrJIaMHU TOPaA310 0oJbIIIE YeM

0
nox Hanpumep @ =180, Takum 06pasoM yrioBas 3aBHCHMOCTH HHTEHCUBHOCTH

pacCesaHuAa IIpu KpI/ITI/IIIeCKOI\/'I TEMIICPATYpEC CYHICCTBCHHO OTINYACTCA OT

PEJIEEBCKOM.
1.4. OcHOBHbBIE XapaKTEePUCTHKH U CBOICTBA 0C000i TOUKH PacTBOpPA

CymiecTByoT crneuuuieckue HepaccIanBaroIuecs OMHapHBIE PaCTBOPHI
(HampuMep, BOJHBIE PACTBOPHI HEIIEKTPOJIUTOB), KOTOpPHIE 00JIaal0T MHOTUMH
CBOICTBaMU pacClIauBaIONINXCS PAacTBOPOB. B wacTHoCTH, 1O Mepe MPUOIMKEHUS
K OIpEACIICHHON KOHIICHTPAllUM W TEMIIepaType pacTBopa HaOIIOJAeTCs POCT
daykryanuii. [IpuHATO TOBOPHUTH, YTO 3TH PACTBOPHI 00JIaIal0T 0COOON TOYKOM.
DTOI TEpMUHOJIOTHH MBI Oy/IeM MPUAECPKUBATHCA U Nambiie. B HacTosmee Bpems
HET €IMHOTO MHEHUS O MPUPOJIC ITUX PACTBOPOB, OOIANAIOIMUX TEMIIEPATYPHBIM
MUHAMYMOM CTaOWIBHOCTU. B oco0oif Touke wiam BONM3U HEe B PacTBOpPax
oOHapy>KEeHbI MaKCUMYMbl B WHTEHCHBHOCTH pPACCESHHOTO CBEeTa U B
kodddumrenTe morNomeHns yabTpa3Byka. llpeamonaraercsi, 49To pPacTBOPHI,
UMEIOIIHEe 0COOYI0 TOYKY, MOKHO YIOJOOUTh PacTBOpaM C 3aMKHYTOW 00JIACTHIO

pacCilanBaHu:A, I10J1aras, 4TO 0071aCTh paccCiiauBaHuAaA CTdAHYyTa B TOYKY.
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CoOTBETCTBEHHO, MpEANoJaraeTcsi, 4ro ocobas TOYKa pacTBOpa pPOICTBEHHA
NBOMHON Kputnueckod Touke ([KT), a mocneaHsass TEHETUYECKU CBsi3aHa C
BEPXHEH M HMWKHEH KPUTUYECKUMH TOYKAMH paccllauBaHHs OMHApHOIO pacTBOpa
[12-23].

MexaHnu3Mm, OTBETCTBEHHBIM 3a oOpa3oBaHME 3aMKHYTOM  00JiacTu
pacciaMBaHUsi U TIOCJIEAYIOIIYI0 €€ TpaHchopMmaldio B OCOOYI0 TOUKY, OBLI
npeioxkeH B [12,13], 1 MbI U3JI0KHUM €r0, CIeaysl ITUM paboTam.

N3BecTHO, YTO CcylllecTBYeT Kjacc OMHAPHBIX cMeceid, 00agarouux BepXHen
KpUTHYECKOU TemmnepaTypoil pacciauBanusi (BKTP). OHU rOMOTEHHBI TOJIBKO MPU
TeMIIepaTypax, MPEeBbIIIAIIINX KpuTHueckyto (Tx). KpuBas cocyiiecTBoBaHUs B
ATOM Cllydae BBIMJISAUT TaK, Kak M300pakeHo Ha pucyHke 1.(a). Eciu Ounapubiit
pacTBOp TOMOT€HEH TOJIBKO MPH TEMIEpaTypax HUXe, 4yeM Ik, TO TOBOPAT O
HAJIMYMW HIDKHEH KpUTUYECKOW Temmeparypbl pacciauBanus (HKTP) ¢ xpuBoi
COCYIIECTBOBaHUS, M300pakeHHON Ha pucyHke 1.(0). Hapsiay ¢ atum cymiecTByior
OMHapHBIE CMECU C 3aMKHYTON KpHMBOW COCYILIECTBOBAaHMS. Takas CMECh JBaXIbl
OBIBa€T B TOMOT€HHOM COCTOSIHHH: IIPH TeMIlepaTypax Bbilie Temnepatypsl HKTP
U Huxe TemnepaTtypsl BKTP. 3amMkHyTOM KpUBOM cocyiiecTBoBaHus (puc.l(B))
o0nafaroT 0ObBIYHO OMHAPHBIE PACTBOPHI HEINEKTPOIUTOB, KOMIIOHEHTHI KOTOPBIX
CIIOCOOHBI MPU OTIPEIEIICHHON TeMIiepaType 00pa30BbIBATh BOJOPOAHYIO CBSI3b.

U B ToM, 1 B Apyrom ciydae 3a c4eT U3MEHEHUs cuil BaH-nep-BaaabCcoBCKOTO
B3aUMOJECHCTBUSI W BOJOPOJHBIX CBSI3€d H3MEHSETCS TEPMOAMHAMUYECKOE
cocTosiHue pacTBopa. AHanu3 (a30BOM JUArpaMMbl CUCTEMBI METOHOJI-H-TEITaH
[11,12], mOCTpOEHHON MO M3MEHEHUIO TEIIOEMKOCTH, MOKa3all, YTO B pe3yJbTaTe
YMEHBILIEHUSI CO/AEpKaHUsA BOJbI 001acTh pacciauBaHusa cmemaercs. [lomoOHoe
U3MEHEeHHEe O0O0JacTH pacciauBaHUA HAOMIOJaeTcs TakKe IpU  HAJTOKEHHUH
M30BITOYHOTO BHENTHETO fnaBieHus. Huxe, npusnekas uccienoBanus [lnainepa u
ap. [18-25], Mbl moka)keM, Kak NMpyu U3MEHEHUHU IaBJICHUSI B pAaCTBOPE MPOUCXOAUT

«CTATUBAHUE» 3aMKHYTOM KPHUBOM COCYIIECTBOBAaHHUS B JABOMHYK) KPUTHYECKYIO
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touky (/[KT), a 3ateM - Tpancdopmalus mociegHei B 0co0yI0 TOUKY pacTBopa

(TouHee, B IENYI0 JIMHUIO OCOOBIX TOUEK)

BKTP

Tk

(@)

Tk

(b)
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BKTP

HKTP

Ck

(8)

1 (B). ®a3oBble 1UarpaMMbl pacTBOPOB:
a - C BEpXHEH KpUTUYECKON TeMIepaTypoil paccianBaHus;
b - ¢ HIWKHEH KPUTHUECKOW TeMIIepaTypoil paccianBaHus;

c-C SaMKHYTOﬁ 00/1aCThIO paccCiianBaHUA;
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Puc.2. Cxema dazoBoii ntuarpammsl (P, 7, C) Ui pacTBOPOB S-NMKOJIMH-BOJA




Oco0oit Toukoil 00J1a7aI0T PaCTBOPHI, KOHIIEHTPALMOHHBIE U TEMIIEpATypHBIE
KOOPJAMHATBHI KOTOPBIX XOTS U COBHAJAIOT C COOTBETCTBYIOUIMMHU KOOPAWHATAMHU
OBOMHOW KpuTUUeCKOM TOUKU Cpxr W Tprr, HO W3-3a OTIMYAIOMIETOCS 3HAYCHUS
JaBlieHUusI (CYIIECTBEHHO OOJBIIEr0 WM MEHBIIEro, 4YeM B KPUTHYECKOM
pacTBope) peObIBAIOIME B MHOM TEPMOJIUHAMUYECKOM COCTOSIHUH.

Crenyer OTMETUTH, YTO TEPMOJUHAMUYECKAM COCTOSTHUEM PAcCTBOpPa MOKHO
yIOPaBISATh HE TOJBKO U3MEHEHUEM naBieHus (P), Ho u 100aBiIeHUEM K pacTBOPY
TPEThEl KOMIIOHEHTHI.

Pucynok 2. 3ammcTBOBaH Hamu u3 [15,16]. KpuBbie cocyiiecTBOBaHUs B
pacTBOpax METUJITUPUIMHOB B BOJIEC MIPEACTABIEHBI B 3TUX PaboTax B TPEXMEPHOM
npoctpaHcTBe ¢ koopauHatamu 7, C, P. HyneBas Touka Ha ocu jAaBieHud P
COOTBETCTBYET HOpPMajJbHOMY atMocepHoMmy nmaBieHuto Py, O06macThio
«OTPUIIATENLHBIX)» JIaBJICHUN cuMTaeTcsi 00yiacTh npu P<Py; COOTBETCTBEHHO,
MOJIOKUTEILHBIMUA TIPUHATHL AaBieHus P>Py . Ha pucynke 2. cxemMartwuecku
IOpeACTaBlI€HAa KpHUBas  COCYIIECTBOBAaHMS JUisi  BOAHOrO  pacTBopa  3-
METWINHUPpUIUHA ([f-TIUKOJIMHA) M €€ JAMHAMHKA Npu M3MeHeHuu pgamieHus. C
MHOTOoOOpa3zueM (OpM KpPUBBIX COCYIIECTBOBAHMS B Pa3HBIX PACTBOPAX MOKHO
03HAaKOMUTKCA B pabdote [18].

Kak BuaHO M3 pHCyHKa, TIPH TOBBIIICHUH [ABIEHUS 3aMKHYyTas 00J1acTb
KPUBOW COCYHIECTBOBAHUSI PACTBOPOB METWINHPHUIMNHOB B BOJIE IOCTEIIEHHO
craruBaercs B J[KT. llpu nmanpHeWmeM YBEIWYEHHUM MABICHHUS MbI IOJy4aeM
pacTBop, oOnamaronuii 0co00i TOYKOM, TOUHEE - HEMPEPBIBHBIN PsJI PACTBOPOB,
oOnamarormmx o0co0oil TouykoW. JlampHEWIMil pOCT MaBleHUsS MPUBOAUT K
obpazoBanuto Bropo /KT wu o00macTd paccilauBaHUs TP  ITOBBIMICHHBIX
naBieHusX. Ciemxyer OTMETUTh, 4TO i 2-, 3-, 4-meTwanupuauHoB ¢ H>0, a
Takxke s 4-metunnupuanHa (y-nukonuHa) ¢ DO  «kymon pacciauBanus» (B
koopauHatax P, 7, () mnpu HHU3KUX [aBICHUSIX CMEUIEH B CTOPOHY
«OTPHIATENLHBIX» NaBieHnid, U /[KT pacnoyioKeHbl B 001aCTH «OTPUIIATETHHBIX)

JTaBJICHUI.
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IIpu BbIcOKMX maBneHusix (2x10% =+ 5x10° I1a) Bce MOHOMETHIIPOU3BOIHEIE
nupuauHa ¢ H>,O u DO  o0pa3yroT BTOpoMl «Kymosn pacciauBaHus» (puc.2),
npudeM g 3-metwnnupuauHa ¢ DO «kymoma»  cimBaroTcs, oOpasys
«MepeMbIUKY» (TO €CTh paccilavBaHUE NPOUCXOJUT TMPHU BCEX 3HAUCHMIX
nasieHus); 2-merunnupuaud ¢ DoO obOpasyer yxe nmpu HOpMalbHOM JaBJICHUU
3aMKHYTYIO 00JacTh pacciauBaHUs, KOTOpas TMpU HEOOJBIIOM TMOBBIIIEHUU
nasnenus crarupaerca B JKT, a mpu P>2x108 Tla obpasyercs HOBas 0071acTh
paccianBaHusl.

Hapsiny ¢ OuHapHbIMM pacTBOpaMHu, HMEIOLUIMMHU BEPXHIO KPUTHYECKYIO
TOYKY paccilauBaHus, M OWHAPHBIMH  pPACTBOPaMH, HWMEIOIIMMH HUKHIOKO
KPUTHUYECKYI0 TOUKY pacClamBaHUs, CYLIECTBYET HEMHOTOYHCIICHHAas Tpymna
OMHApPHBIX PACTBOPOB, KOTOPHIE, OyAyYd OJHOPOJAHBIMU Ha BCEH IIIOCKOCTH ¢, T
(c-xoHUIEHTpanusi, /-TeMmeparypa), MOPUOOPETAIOT  3aMKHYTYIO  00JIacTh
pacciavBaHUsl MPU JI0O0ABICHHUH  MaJlOTO KOJIMYECTBA TPEThEeH KOMIIOHEHTBHI.
[TpumepoM Takoro pactBopa SIBISIETCSI pacTBOP I'BasKoJ-TIULEepuH. [locTtaTtouHo B
TaKOW pacTBOp BHECTH | MojeKyly BoOAbl Ha 23 MOJEKyJdbl pacTBopa Wi 1
MOJIEKYJy YeTBhIPEXXJIOpUCTOro yriepona Ha 170 Monekyn pacTBopa, Kak B
HEKOTOPOM MHTEpBaJIe TEMIIepaTyp BOZHHKHET 3aMKHYyTasi 00J1acTh pacciauBaHUs
(CSR) ¢ BepxHel U HIWKHEH KpUTHYeCKMMH Toukamu [24-28]. Kak mokasain ombIT,
00JacTh paccianBaHUsl BO3HUKAET JIMINb MPU J00aBKaxX, paCTBOPUMBIX TOJBHKO B
OJIHOM M3 KOMIIOHEHT pacTBopa. Jnarpamma, n3o0pa’keHHas Ha puc.2.a ¥ B3sTas
u3 paboThl [28], wumrocTpupyet 3Ty curyaruio. OcoObIMU TOYKaMH SBIISIOTCS BCE
Touku JIuHUHN AB B untepBaine ot A n1o DCP. B stux toukax npu pukcupoBaHHOM
Cx UMEETCS MaKCMMyM B 3aBHCUMOCTSIX WHTEHCHUBHOCTU PAacCesHHUs U paauyca

Koppensinuu QIyKTyaruii KOHIIEHTpauu oT 1 U .
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Puc.3. Jlmarpamma, B3sitass u3 paboThl [28], TOSCHSIONIAs CMBICI 3aMKHYTOW 00JacTh
paccianBaHus, TBOMHONW KPUTHIECKON TOUYKH U 0COO0ON TOYKH B PACTBOPE T'BASKOI-TJIHIICpUH: T’
- TeMIleparypa, ¢ - KOHIIEHTpaIUsl IBasKoja, Cx — KOHIEHTpalus 1006aBku, 7y —Temmeparypa
BEpXHEH KPUTUUECKON TOUKH, || - TeMIeparypa HuxHeH kputudeckor Touku, DCP - nBoitHas

KpuUTHYecKasi Touka, SP - ocobas Touka.
1.5. MosekyJasipHoe paccesiHie CBeTa B BOJHBIX PACTBOPAX HEJIEKTPOJINTOB

B »TOoM paznmene Mbl IpPUBENEM HEKOTOPBIE TEOPETUUYECKHE OCHOBBI pacyeTa
MHTEHCUBHOCTA CBE€Ta MpH MPUMEHEHUH KIACCUYECKOW CTAaTUCTUYECKOU
TEPMOIUHAMUKH, cieays monorpaduu M.JI. dabenunckoro [1].

[IpruMeHeHne KIIacCUYEeCKOW CTAaTUCTUYECKOM TEPMOJAMHAMHUKH K pacyery
MHTEHCHUBHOCTU CBETA, PACCESIHHOTO B KOHJICHCUPOBAHHBIX M30TPOIHBIX Cpelax,
MPUBOJUT K PyHAMEHTATBHBIM Pe3yJbTaTaM, KOTOPbIE OYIyT U3JI0KEHBI HIKE.

PesynpTaThl Takoro pacuera NPUMEHHUMBI, €CIM CPEIHSS JJIMHA CBOOOIHOTO

npobera MoJIeKyI1 cpeabl ¢ ropaszo MEHbIIIE JIMHBI BOJIHBI CBETa B cpeze A /n.
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Kpome TOro, kmaccmyeckuii TEpMOAMHAMMYECKUN pacdyeT NPUMEHHM, KOrja
napameTpbl, XapaKTepU3YIOIIHE Cpely W BXOASIIHME B (QOpPMYINBl TEOpUH, HE

3aBUCST OT YaCTOTHL.
Ecnu  BeImonHeHO — ycmoBue <</% 10 Ccpeay MOXKHO CYHUTATh

HENPEPBIBHON M XapaKTepU30BaTh HEKOTOPOM ONTUYECKOM JHUAIIEKTPUYECKOU

NPOHULIAEMOCTBIO &) .

KOFIIa TakKasa Ccpcaa OAHOpOAHA, T. €. &y HE 3aBHCUT OT KOOpAHUHAT (HGT
OIITUYCCKUX HCOI[HOpOI[HOCTCfI), TO, KaK OBLJIO OKa3aHO BO BBCIACHHNHU, HC 6y;[eT u
paccessHuA CBCTA.

TermnoBoe ABUIKCHUC MOJICKYJ CpcAbl IMPHUBOAUT K BO3HUKHOBCHHIO
Q)HYKTyaIII/II/I IIOTHOCTH U OPUCHTALIMU aHU3O0TPOITHBIX MOJICKYJI, KOTOPBIC B CBOIO
OouCpCaAb BbI3bIBAIOT @HYKTyaIII/II/I ONTUYECKOU }IPIC—)JIGKTpI/I‘{CCKOﬁ IMPOHUIIACMOCTH.

[Tonoxxum, 4T0 ITUAIEKTpUYECKas MTPOHHUIIAEMOCTh CPEJIbl CKJIaJbIBACTCS W3
&y HEBO3MYIIEHHOM Cpe/ibl U MaJIoro J00aBka A&, BBI3BAHHOTO (IIYKTYallUSIMHU.
Ecnu wm3orpomHas B IeOM Cpela COCTOMT M3 aHM30TPONHBIX MOJEKYH, TO
BCJEACTBHE (IYKTyalldd WX B3aUMHBIX OpHEHTallMM B 00BEMA (GIIyKTyaluu

IMOABHUTCA AHU3O0TPOIIUSA, U IIO3TOMY A& CcTaHOBHUTCS T€H30pHOﬁ BEJIUYHUHOU Hu,

CJICAOBATCIBHO,

Eix =0y +Agy (1.17)

rae Oy - enunuuHbli tersop Kpomekepa. Ilepseni unen (1.17) ompenensier
3HaUE€HUE &£ B OJHOPOAHOW cpee, B KOTOpPOMl paccessHUE CBETa OTCYTCTBYET,
MOATOMY 3TOT WJIEH JIaJIbllIE€ HE PACCMATPUBAETCH.
DddekT paccestHUsE CBETA ONPEIEISIeTCs TOJIBKO 3HadeHuneM A&, , koropoe
yI0OHO MPECTAaBUTh B BUJIC IBYX YACTEH:
Ag, =AeS, +Aci (1.18)

3

rae ZAgii =0, Onykryanun A& W3OTPONHBI M ONPEICIISIOTCS  TOJIBKO
i=1

Guykryanuamu  gaBnenus AP u sarpormuu AS  wim  mwiotHocth AP wm
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temreparypel AT, wmu mo0oi Ipyroi mapsl HE3aBUCHMBIX TEPMOIUHAMUYCCKHX
IIEPEMEHHBIX.
Ecnn paccmartpuBaeTcs pacTBOp WM cCMech Ta3oB, To A& Oynmer Takke

(yHKIMENH KOHUEHTpAIlUd KOMIIOHEHT pacTBOPA UM CMECH.

1.6. KoHueHTpauMOHHAs U TeMIIEPATYPHAas 3aBHCUMOCTH KO3 PuuueHTa

paccedHusi CBE€Ta B BOAHBIX pacTBOpPax HEIJICKTPOJIHUTOB

Cpean BOJHBIX PacTBOPOB HEIJIEKTPOJIUTOB PACTBOPHI TPETHUHOTO OYTHUIOBOTO
ciupta (TBC) B Bojie MHTEHCUBHO MCCIICAOBAHbI Pa3IUYHbIMU MeToaamu [29-33]
YTO  OOBSICHSETCS  MHOTOYHMCICHHOCTBIO  OCOOEHHOCTEeW HX  (u3ndyeckux
xapaktepuctuk. Monekyna TBC obGnamaet cBOiCTBOM reTepodyHKIIMOHATBHOCTH.
JpyrumMu cioBaM#, B 3aBUCMMOCTH OT TeMmIeparypbl pacTBopa Monekynsl ThC
CrocoOHBI MO0 00pa30BBIBaTH BOAOPOAHbBIE CBsI3U (H-CBsI31) ¢ MosieKyiaMu BOJIbI
U, TAKUM 00pa3oM, MPOSIBIATH CBOIO TUAPOGUIBLHOCTD, MO0 n3beratb H-cBs3M
MOJIEKYJIaMU BOJIbI, MPOSBIISAS CBOIO ruapodoOHOCTh. B 3aBHcHMMOCTH OT THIa
NpOSIBIIEHHON  (DYHKIIMOHAJLHOCTH B  BOAHBIX pactBopax ThC  wmoryt
00pa30BbIBATLCS PA3IMUYHBIE BUJABI CTPYKTYP: OT HAJIMOJEKYJSAPHBIX arperaTos,
OBIKYIIUXCS KaK OJHO I€J0€, OO acCOLMaTOB, COCTOSAIIMX M3 MOJEKYT
OJIMHAKOBOTO copTa. OCOOEHHOCTH BO3HUKAIOIIUX MIPU ITOM PA3IIUYHBIX CTPYKTYP
IPOSIBIISIFOTCS. B TEMIIEPATYPHOM MTOBEJIEHUH CKOPOCTH TUIIEP3BYKA.

O030p pa3nUYHBIX HHTEPHPETANUN HKCIEPUMEHTAIBHBIX PE3yJIbTaTOB,
BBITIOTHEHHBIN B [33], moKasal, 4TO OHH NPEANOJaraloT OJHM30CTh COCTOSHHS
pacTBOpa Mpy HOPMAIBHOM JABJICHUU K ()a30BOMY MEPEXOY KUIKOCTh-KUIKOCTh
[3,35] wnm  oOpa3oBaHuE HAIMOJICKYJSPHBIX CTPYKTYp THIIA KJIACTEPOB
(H20)17;TBC  [22]. KoHIEGHTpallMOHHBIE ¥ TEMIICPaTYpPHBIE HCCIICIOBAHUS
TEIUIOEMKOCTH, TMpoBeAcHHble B [32,36-41], malOT OCHOBAHME TOBOPUTH O
CylllecCTBOBaHMM B BOAHBIX pacTtBopax TBC crTpykrypHOro ¢as3oBoro mnepexonaa

TUTIA TIOPSA0K-OecTIopsA0K Ha MacmTabax OJMKHEr0 KPUCTAIUTMYECKOTO TOPSIKa
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[3]. B pabortax [35,36] pa3BuUTa KOHUEMIMS CYIIECTBOBAHUS HEIOCTUKUMBIX
KPUTUYECKUX TOUEK B BOJHBIX PACTBOPAX HEIJIEKTPOIUTOB.

B [42] npu uzmepennn korpduimenta BzaumMHoi AudPpy3un B 3aBUCUMOCTH
OT KOHIICHTpAIlMU M TeMmIepaTypbl B BOAHBIX pacTBopax ThC OBUIO BBISBICHO
MHTEPECHOE SIBJICHUE - POCT JUIMHBI KOppessiiuu GIyKTyaluid KOHIIEHTpaluu & B
pacTBOpe Kak MPU MOBBIIMICHUH, TaK U MPU MOHUKEHUU TemmepaTypsl. [Ipu stom
3HAYCHUE TEeMIEpaTyphbl, MPU KOTOpOoM ¢ MPUHUMAET HAUMEHbIIEe 3HAUYCHUE
(MUHUMYM JUTHHBI KOPPEJISIIIUNA) MEHSETCS B 3aBUCUMOCTHU OT KOoHIeHTpauu ThC
B pacTBOpe.

Takoe moBeAeHHE JIMHBI KOppeNmsiUUM OOBsicHAETCS aBTopamMu [42]
CyIIECTBOBAHMEM B BOJHBIX pacTtBopax TBC BbicOKOTEeMNepaTypHOU W
HU3KOTEMIIEpaTypHOH  oOjacTel  pacciavBaHUs, KOTOpbIe, OJHAKO, HE
JIOCTUTAIOTCS B DKCTIIEPUMEHTE BBUY TOTO, YTO MPU HOPMAJILHOM JIaBJICHUU JIEKAT
BBIIIIE TEMIIEPATYpPhl KUIICHUS M HUXKE TEMIIEpaTyphl 3aMep3aHus PacTBOPOB.
[TpubnuxeHue K COCTOSHUSM PACCIOCHHS OOYCIIOBIEHO, MO MHEHHIO aBTOPOB
[42], arperanueii MOJIEKYJI pacTBOpa 3a CYET MPEUMYIIECTBEHHOTO 00pa3oBaHUs
CBsI3€ll TUIA «BOJA-BOJAa» B 00JIaCTU HU3KUX Temmeparyp u cBsizeit tuna « ThC-
BOJ/Ia» B 00JIACTH BBICOKUX TEMIIEPATYP.

B paGore [41] Obuta mpeampuHATa IOIMBITKA OOBICHEHUS IEPECTPOHKHU
CTPYKTYypbl BogHOro pactBopa TbC, 00ycioBIeHHOW CMEHOW MpUOpHUTETA
dynkimonanbHOCTH Mosiekyll ThC, U BIMSHUU 3TOU MEPECTPONKH HA U3MEHEHUE
TEMIIEPATYPHOTO KO3 (PHUIIMEHTAa CKOPOCTU TUTIEP3BYKA.

N3BecTtHO, YTO cymiecTBeHHass WHGOpMAIUs O JIMHAMHKE IIPOIIECCOB,
MPOTEKAIONIUX BOJMM3M KPUTHYECKUX TOUEK, MOXKET OBITh TMOJy4YeHa TMpHU
HCCIIEJOBAHUU CKOPOCTH PacHpOCTPAHEHUSI BBICOKOYACTOTHOTO 3ByKa. OCOOEHHO
IEHHBIMHU B O3TOM CJly4ae€ OKAa3bIBAIOTCA HCCIIECIOBAHUS PACHPOCTPAHEHHUS
TUNEP3BYyKa, JJIMHA BOJHBI KOTOPOTO COIMOCTAaBMMa C XapaKTepHbIM MaciTabom

¢dayKTyaluii KOHIIEHTPAIUH.
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B [32] Obuia wucciepoBaHa TemrmepaTypHas 3aBUCUMOCTb CKOPOCTHU
runep3Byka V B BogHoM pactBope ThC ¢ konuentpanueit C=0.19 MonbsHON nonu
(m.1.) TBC.

Kak okazamoce, TeMmmeparypa IepexoJa OT OJHOTO  3HAuYCHUS
TEMIIEPATYypPHOTO KOA(D(PUIIMEHTa CKOPOCTU K JPYroMy B HU3YYEHHOM HaMu
pactBope (C=0.19 m.a. TBC) [32] He NMPOTUBOPEUHUT 3HAYEHUIO TEMIIEPATYPbI
muHuMyMa jumHbl koppensmuu (8-10 °C) mns pactBopa ¢ KoHIEHTpanueit
C=0.201 m.a. TBC [42].

Jns  Bomubix pactBOopoB THC Ha KOHUEHTPAIMOHHOW 3aBHUCHUMOCTH
kod(dduinenta paccessHuss cBeTa R HaOmogaroTcs aBa MakcUMyMma IpU
koHuentpamusax ~0.04 u ~0.19 m.n. TBC [7]. Takas >xe ocoOeHHOCTH (Z1Ba
MaKkCUMyMa CBETOpaccesiHus) Oblja 3aperucTpupoBaHa W JUIsS psla BOJHBIX
PacTBOPOB APYTUX HEAICKTPOJIUTOB.

B paGore [36] KOHIEHTpAIIMOHHBIM WHTEpPBAI, pa3ICIAIONUN JBa
Makcumyma Ha 3aBucuMocTd R(C) B BOJHBIX pacTBOpax HEIJICKTPOIUTOB,
paccMaTpUBaeTCsl KaK MHTEPBAJI Pa3pyLICHUsI CETKA BOAOPOAHBIX CBSA3EH BOJBI B
pacTtBope.

Takum o0pa3om, C OIHOW CTOPOHBI, UMEIOTCS JAaHHBIE O TeMIlepaTypax
MUHHMYMa [JUJIMHBI KOppemslMH B BOAHBIX pactBopax TbC nmna psga
KOHIIEHTpauuii [42], ¢ Apyrod CTOpPOHBI, €CTh KOHIICHIMS CYIIECTBOBAHUS
KOHLIEHTPALIMOHHOTO MHTEpBaja pa3pylieHusi ceTku H-cBsizeil Boabl B BOJHBIX
pacTBOpax HEANEKTPOIUTOB [36].

Bosnukaer Bompoc, Kakum o0pa3oM 3TH (PakThl U MPEATNONOKEHUS MOTYT
OTpPa3UThCA Ha TEMIIEPATYPHBIX 3aBUCUMOCTSIX CKOPOCTH THIEP3BYKa B pacTBOpax
TBC-Bosia mpu ATUX KOHIICHTPAILIUSX.

Bri6op pactBopa ¢ konnentpanueir 0.04 m.a. TBC nmns wmcciemoBaHus
CKOPOCTH PACTIPOCTPAHCHHS TUIEP3BYKa ObUT CBS3aH MMEHHO C TeM, 4TO B [32]
HaMHM ObUI U3y4YeH pacTBOp ¢ KoHueHTpauueil 0.19 m.A., cooTBeTCTByOLIEH
OJTHOMY W3 MakcUMyMoB Ha 3aBucuMocTH R(C), B TO Bpems Kak KOHIICHTpAIHsI

0.04 m.x. TBC cooTBETCTBYET APYrOMY MAKCUMYMY.
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1.7. Crioco0b1 n3MepeHnsi MHTEHCHBHOCTH paccesiHue CBeTa B BOJAHOM

pacTBOpe HENIEKTPOJIUTOB

ABTOpBI [33] cunTalOT BO3MOXKHBIM CYIIECTBOBAHHE ME30MACIITAOHBIX CTPYKTYP
U HEOJAHOPOJHOCTEH B BOJHBIX pacTBOpax HE3JIEKTPOJUTOB. Pasmepnl  3THX
HEOJHOPOJHOCTEN WM ME30CTPYKTYpP JOCTHUralOT MOpsA/IKa COTEH HAHOMETPOB U
Jla’ke€ HECKOJIbKO MUKpPOH [33].

N3yuenne QyHKIMU KOppEelslMM W BPEMEHHM peakcauuu (QuykTyamui
KOHILIEHTpaluu, Wik JU(PEGYy3MOHHBIX MO ABUKEHHUS MOJICKYJI CpeJbl, MOKa3aJlu
HaIMYUe JBYX BpeMeH penakcanuu [33]. Manoe BpeMs penakcanuu nopsiaka ~107°
¢ 1 OosbIlIOe BpeMs pelakcaldy Mops/ika 4acoB. DTO JOKA3bIBAET, YTO HAPSIY C
BPEMEHEM pellakcaliuu B3auMHou auddys3uu (Mamoe BpeMs) B cpejie CYIIECTBYET
U JOCTaTOYHO MEIJIEHHOE BpeMs, CBsizaHHOe ¢ Auddysuel yYacTuil ropaszio
KPYIHEE MOJIEKYJI C MPOMEKYTOUHBIM Pa3MepOM.

AHHMCHUMOB ¢ coaBTopamu [33] mpomycKajau BOJHBINA pacTBOpP TPETUUHOIO
oyrunoBoro crnupta (TBC) uyepes dunbprp ¢ sueiikort 20 wHM. Ilpu sTOM
KOHIIEHTpAIMsI pacTBOpa HE H3MEHsSIach, a JOJIA KOPPETISLUUOHHOW (DYHKIINH,
cooTBeTCTBYIOMAsA MU Py3uH ME304aCTHII, CYIIECTBEHHO YMEHBIIAIACH.

[Ipu HarpeBaHuM pacTBOpa JO TEMIEPATyp BhIIIE KOMHATHOW (DYyHKIUs
KOppEJIALME ME304YacTUll Takxke yMmeHblnanach, a npu 60°C ucuesana coBceM.
ABTODBI JINAIOT BBIBOJI, YTO ME30YACTUIIBI CYIIECTBYIOT MPU TEMIIEpATypax HUXKE
KOMHATHBIX U Pa3pylIaloTCs C MOBBIILIEHHEM TEMIIEPATYPHI.

Otu GakThl, MO MHEHUI0O AHHCHMOBA C COABTOPAMH, SBISIOTCS TMPUYUHON
YBEIIMYEHUSI HMHTEHCUBHOCTH PACCEIHHOTO CBETa B pa30aBICHHBIX BOJHBIX
pacTtBopax  HednekTponuta. [pyrumum  crmoBamu, 3dQexkT  yBeaMdyeHUs
KodhdummenTa paccesHHOTO cBeTa (B pa30aBICHHBIX BOJHBIX PAcTBOpPax) B
uccnenoBanusix Bykca wu IllypynoBoit [7] MoxHO mnpunucatb H0OOYHOMY
addekry, CBA3aHHOMY C YHUCTOTOM wHcciaeayemoro obObekta. OmHako,

WCCJIEIOBaHUS TTOBEJCHUS TEIUNIOEMKOCTH [3] moKa3ajiu aHOMAJIbHOE MOBEICHHUE,

34



KOTOpOo€ AHUCHUMOB C COABTOPaM OOBSICHWINA CTPYKTYPHBIMH MPE0OpPa30BaHUSIMM,
B TO BpeMsl KaK YyBEJIMYEHHE HHTCHCUBHOCTb PACCESIHHOTO CBETa B TEX XKe
YCIIOBUSAX MPUMHUCHIBAIA TOOOYHOMY 3D PEKTy.

bonee paHHuMe Hay4yHbIe W3BICKAHUS, HKCIEPUMEHTHI M TEOPETUUECKUE
pacy€Thl OBLIIM OCHOBAHO Ha TAKUX 3KCHEPUMEHTAIBHBIX (paKTax Kak:

1. cymecTBoBaHME Ha  KOHIIEHTPAlMOHHOM  3aBHCUMOCTH  MaKCHMyMa
MHTEHCUBHOCTH PACCESIHHOTO CBETa, YMEHBUIAIOUIEroCs C MOBBIIIEHUEM
TEMIIEPaTypHhl.

2. acUMMETpHUsT WHIMKATPUCHI PACCESsHHS TMPU KOHIICHTpAIUsAX OJM3KUX K
KOHIICHTPAIMsIM MaKCUMyMa HHTCHCUBHOCTH (Rmax);

3. MHUHUMYM Ko3(dduimenTa B3aumMaon 1uddysuu;

4. aHOMaJbHOE IMOTJIONICHUE U IUCTIEPCUsl CKOPOCTH 3BYKA, IPOSBIISIOIINECS TIPH
Rmax-

OTu sBJACHUS TOBOPIT O TOM 4TO NpU R=Rmax BO3pacTaer ypoBeHb (IyKTyaluu

KOHLIEHTPALIMK U POCT UX PAINyCca KOPPEIALIHH.

Bc€ aTu siBiIeHHS MOXKHO OOBSICHUTH MPEIKPUTHYECKUMH (DIYKTyarusiMu
KOHLEHTPAllMM W CYLIECTBOBAHUEM B PACTBOPE HEIOCTUKUMBIX KPUTHUUYECKUX
Touek pacciauBaHus [29,30]. PaccnamBanme OOBACHSIETCS HAIMYHUEM YIPYTron
CETKH BOJIOPOJHBIX CBSI3eH BOABI HapsAy ¢ THAPOGHOOHBIMU dDPEeKTaMu MOJIEKYI
AIEKTPOJIUTA.

Y CTaHOBJIEHO, YTO pa3Bajl 3TOM CETKU IIPU OINPEIEICHHON KOHIIEHTPALlUU HE
MO3BOJIAET JOCTUYb YKA3aHHOW KPUTUYECKOU TOUYKH.

Bmecte ¢ tem, Hapsay ¢ koHneHTpanueit C, nexaeit B oomactu C<0.1 m.1.
TBC, cymectByer koHueHtpamuss C>0.1 m.u. TBC, mnpu koTOpoill Takxke
CYIIECTBYET HEJOCTKUMAs KpUTHYECKasi Touka paccianBanus. OHa o0ycioBiieHa
CeTKOM apyroit mpupoasl. A mMeHHO - Bojga-TbC, B KOTOpOil OCHOBHYIO POJIb

UTParOT TUAPODUIbHBIE CBOMCTBA MOJIEKYJT HEIJIEKTPOIUTOB.
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I'JIABA |1
METO/IUKA UCCJIEJJOBAHUS CHEKTPOB TOHKOM CTPYKTYPBI
JIUHUU PIJIESI B PACTBOPAX C OCOBOM TOUKOM

2.1. lIpyHIUNHATBbHAS ONITHYECKAS CXeMa IKCIIEPUMEHTAJIbHOM YCTAHOBKH

[IpuHIMnInanbHasg cxeMa 3KCIEPUMEHTAIBHON YCTAHOBKHU MPECTABICHA HA puUC.4.
B kauectBe mctounmka Bo3Oyxknaromiero cseta (1) ucnonb3oBaics He-Ne nasep
tuna JI['-38 (nnuHa BosiHBI 632.8 HM, MOIIHOCTh M3Iy4eHHUS OKOO 15 MBT). Jlyu
nazepa ¢okycupoBancs aIuHHOPoKycHOU muH30M (3) B KkioBeTy (4). Yron
paccestHusl YCTaHABIIMBAJICS C TIOMOIIBIO TTeHTanpu3Mbl (TouHOCTh £0.2°). Ha mytun
paccestHHOTO cBeTa Haxojawiach npusMa dpanka-Purrepa (7), mo3Bossitonias BbI-
JIeJUTh pacCesHHBIM cBeT TpeOyeMol moJsapu3anuu. TOYHOCTh HOCTUPOBKHU
nosisipuzaropa  (+0.5°)  BmoJHE  yAOBIETBOpsUIa  3ajjay€  DKCIEPUMEHTA.
PacceuBaromuii  o0vem Haxomwics B ¢okyce oObekTHBa (6), KOTOPBIH
(dbopMupoBan mapayuieNbHBIN My4OK JIy4deH, npoxondamui yepe3 npusmy dpanka-
Purtepa u 3aTteM nanaromuii Ha uaTepdepomerp Dadpu-Ilepo (8).

UtoObl obecneynTh JUHEHHOCTh HATeKaHWs Ta3a MpU CKAHUPOBAHUHU, MBI
WCIIOJIb30BAJIM UTOJIbYAThI CBEPX3BYKOBOM Hatekatenab (17). [na moBbIICHUS
JUHEWHOCTH CKAaHUPOBAHUS NpPHUMEHsIICS OauracTHeIi 0o0beMm. JlaBneHue rasza
(a30Ta) Ha BXOJi€ HATEKaTeNsd COCTaBIsIO 6-8 aTM. Takas cucTema mojayu rasa
MO3BOJIMJIA HaM JOOMTHCS TOTO, YTOOBI HEJIMHEWHOCTh CKAaHUPOBAHHS Ha TpeX
nopskax uaTepdeporpaMmsel coctanisiia He 6omee 0.5%.

[locne pByxmpoxomHoro wuHTepdepomMeTpa pacCesHHBIH CBET, MPOUIs
MOBOPOTHYIO mnpusMmy (9), cobupancs B ¢HOKaTbHOM IIOCKOCTH KaMEpPHOTO
oowektuBa (10) ¢ dokycHpiM paccrosuuem 270 mm. B dokanpHON TIOCKOCTH
KaMepHOTO 00BeKTHMBa ycTaHoBieHa mauadparma (11). Pammyc amadparmsl
MoAOUpaNICsl OMBITHBIM ITyTEM, HCXOJla W3 YCJIOBHS MHUHHUMAIBHOTO YIIUPEHUS

anmapatHoil  ¢yHkuuu. Hampumep, B ciywyae, Korjga UCIOJIb30BajCs
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uHteppepomerp ¢ odbnacteio gucnepcun 0.417 cm, auadparma umena guameTp
0.25 mm.

[lonymupuna anmapaTHOM (YHKIHM CTaHOBUTCSA MHUHUMAJIbHONM B TOM
cilydae, Korja BBIXOJHas nuadparma momelleHa B LUEHTpe UHTep(depeH IMOHHON
kaptuHbel. lOctupoBka aumadparmMbl  MOpPOBOAMIACh C  IOMOIIBIO  JIBYX
MUKpPOMETPUYECKUX BUHTOB, IEPEMEUIAIOIINX €€ BO B3aUMHO NEPIEHAUKYJISAPHBIX
HaIpaBJIeHUIX B POKAIbHON MIOCKOCTH 00beKTHBa (10).

B kauectBe (QorompueMHMKa B Halled YCTAaHOBKE HCIIOIb30BaJICH
oXJIaXxaaeMbIi (POTOIIEKTPOHHBIN YMHOXUTENb PIV-79, paboTaromiuii B pexxume
cueta (pOTOHOB.

Cxema oxnaxnaenus @IV coOpaHa Ha OCHOBE MOJYNPOBOAHUKOBOTO
MUKPOXOJNIOAWIbHUKA, paloTatomiero Ha npuHiune dsddexra I[lenbTbe.
Oxnaxnenne @IV no -25 °C pocruranock B TeueHue 1 yaca. [Ipu oxnaxxieHun 10
ATOW TeMIIepaTyphbl YUCIO TEMHOBBIX UMITYJILCOB YMeHbIanoch co 100-150 umm./c
1o 10-15 umm./c, npu To# e YyBCTBUTEIBHOCTH (DOTOKATOIA.

Nmnynbesl ¢ anoga @OV monaBanvch HAa BXOJ 3MHUTTEPHOTO MOBTOPUTENS
(14). DOmuTTEpHBIII MOBTOPUTENb 00JIaJJa€T JOCTATOYHO BBICOKUM BXOJIHBIM
CONPOTHBJICHHEM U HU3KOM BXOJHOW €MKOCThIO, YTO, HapSAAy C HHU3KHUM
BBIXOJHBIM COIPOTHUBICHUEM, HEOOXOAUMO JJIA TMepenadyd uMIyibca. Jlamee
CUTHAJl TOMaaajdl Ha BXOJ JUCKPUMHUHATOpA JIMHEHHOTO  aHAJOrOBOTO
uHTteHcumetpa [1M-4-1 (15), KOoTOpbhld MOpOIMycKal HMMITYJbChl C aMIUIMTYJIOH,
3aJlaHHOM JUCKpUMUHATOpOM. Ha BBIXO/Ie MHTEHCUMETpA MOSBISIOCH MOCTOSTHHOE
[0 3HaKy HaIpsDKeHHEe, BEJMYMHA KOTOPOro Oblja MPONMOPLUOHATIBHA YHUCITY
UMIYJILCOB B CEKYHIy, Mojaromieecs 3ateM Ha mnoteHnuomerp KCII-4 (16),
caMOMMCeL] KOTOPOTro 3alAChIBaJ] CUTHAJ HA AUarpaMMHOM JICHTE.

Cucrtematnyeckas ommoOKa npu omnpeneseHuu cMmemenuss KMbB, cBa3aHHas ¢

HCTOYHOCTBIO ONPCACICHUA YIJla pPACCCAHHA, HAXO0AWIaCb IIO0 (I)OpMy.He,
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Puc.4. IlpuHnunuanbHas cXeMa SKCHEPUMEHTAIBHOM YCTAHOBKHM [IJIi PETHCTPAIlMU CIEKTPOB

TOHKOM CTPYKTYpbl TUHUM Panes:
1 - He-Ne nazep; 2 — qmadparma; 3 — o6sektuB (120 Mm); 4 — cocyn ¢ uccieayemMoit
KUIKOCThIO; 5 — nuadparma; 6 — KoJUIMMATOpHBIH oOBekTHB (210 MMm); 7 —
nossipuzatop (mpusma @Dpanka-Putrepa); 8 — Oapokamepa ¢ JBYXIIPOXOJHBIM
unreppepomerpom Padpu-Ilepo; 9 — moBoporHas npusma; 10 — kamepHBIH OOBEKTUB
(270 mm); 11 — mmadparma (0.25 mm); 12 — @IV-79; 13 — 6ok nutanus PIY; 14 —
SMUTTEPHBIN MOBTOPUTEIND; 15 — nuHelHbId nHTeHCcuMeTp; 16 — camonuceny KCI1-4; 17

— CBEPX3BYKOBOU MroJibuaThlii HaTeKaTelNb; 18 — OaJsIoOH ¢ a30TOM.

npuBeneHHod B [1]. Oxkazanoch, 4TO MpH HamEd TOYHOCTU YCTAaHOBKU YTJIOB
(+0.2%) ommbka B onpemenenuu cmemenus KMB nns yria paccesuus 90° ne

npeBbimana 1%. Jig yMeHbIIEHHS BIMSHUSA CIy4YalHBIX OIIMOOK CHEKTPHI
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3aMKMCHIBAJIUCh HE MEHEE 4YeThIpeX pa3 (YeTbIpe MNOps/Ka CIEKTPOIpaMMbl), H

pe3ysbTaThl 00PadOTKH CIIEKTPOB YCPEIHSIIUCH.
2.2. UcTouHHK BO30Y:KI€HUSI MOJIEKYJISIPHOTO PaccestHUsA

PaccmoTpum Bkpatiie crienuduky paboThl HamOoJiee MUPOK HMCIOJb3yeMOIo B
npaktuke He — Ne nazepa.

DNEKTPOHBI, YCKOPEHHBIC TOJIEM, TIPH CTOJIKHOBCHUH B IJIa3ME Ta30BOTO
paspsia ¢ aTOMaMH| TejIus BO30Y K0T MOCIICIHAN 10 CXeMe

e+He — He'(2°S,,2'S,) +e
B pesynbrate atom He nepexomut B Bo3OyxaeHHoe coctosiHue 23S; u 2!So, B
COOTBETCTBHH C LS-CBsI3b10, cripaBeyIMBOM /I aToMa Teius NPH SJIECKTPOHHOM
Bo30yxkaenun (N= 2; S = 1/2; | = 0; ] = 1/2) u anga HEeBO30YKIECHHOTO
(n=2;S =1/2;1=0;j =1/2)

B npubnmxennn HOpManbHOU cBsizu (LS) onTudeckue mepexompl M3 3THX
BO30YK/ICHHBIX COCTOSIHHH 3amperieHsl (2'S, <> 1'S; Tak KakAj=0, a 2°S, < 1'S;-
MHTEPKOMOMHALMOHHBIM 3alPETOMAS = 0), B CHIly 4ero coctosuus He* 23S; u
21S, aBnAIOTCS MeTacTaOUIBHBIME C BpeMeHeM xu3HH nopsaka 1073 c. 3arem B
pe3ynbTaTe HEYNPYTHX CTOJKHOBEHUH BO30YXICHHBIX aToMOB He ¢ atomamu Ne
TIOCJICTHHAE BO30YKIAIOTCS 110 CIISAYIOIIEH cXeMe:

He* + Ne -> Ne* (2p°ns) + He, uma  He* + Ne-> Ne* (2p°n,) + He.

DdpeKkTHBHOE ceyeHne 3Toro mnporecca Hepenuko — 3,7 107 cM?, Tak kak
nedeKT sHepruu Mexkay coctosHuamu 21Sy u 23S) atoma renms u (2p°nsn,) HeoHa
oxoso 313 cm?, uro cymectsenHo BhImE, yeM KT mpH KOMHATHOM TeMIepaType
(200 cm?). Bosbyxmennoe coctosaue (2p°Ns) OmMCHIBa€TCS KBaHTOBBLIMU
guciiamu S=1/2, /=0, j=1/2.

[Mockonbky ms atoma Ne cripasemuBsa cBsasb (jl), To mis cocTosnmit (2p°ns)

nomy4aercs 4deTeipe moaypoBHs (1P1 u Po,1,2), KOTOpble 0603HAUMM Ns2, 253, 254 U
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Nss Y aHaoruuHo s BO30YKIEHHOTO cOCTOsHUS (2p°N,) — HECATh HOLYPOBHEN
N (p1 ...p10). Jumst ocrarka (2p°) S'=1/2, L'=1,0'=12wmwm S'=1/2, L =1, J'=3/2.
Bpems xu3nu 2S- u 3S- cocTosiHUM HEOHA HECKOJBKO OoJibliie, 4yemy 2p- u 3p-
cocrosiHui. [loaTOMy pake Mpu paBHBIX CKOPOCTSIX BO30YXKIEHUS BO3MOXKHA
MHBEpPCUSl B CTAllMOHAPHOM PEXKUME U COOTBETCTBEHHO TreHepauus Ha S > P
nepexonax. Hanmuuue ypoBHs 1S y atoma Ne HECKOJIBKO OCJIOKHSET CUTYAIHIO,
MIOCKOJIBKY OCBOOOXKJeHuEe Np-ypoBHeH wuaer Ha 1S. Iloaromy ueM MeHblIe
HACEJICHHOCTh 3TOTO YPOBHS, TEM JIydllle ycloBue reHepanuu. [Ipu 3HaunTenbHOM
HACEJICHHOCTH YPOBHS 1S MOMUMO TOTO, YTO YXYAIIAIOTCS YCIOBUS OIYCTOIICHHUS
ypoBHEH 1S, BO3HHMKaeT BpEIHbIA MPOLECC paJUAlMOHHOIO 3axBara, T. €.
3anoJHA0TCS YpoBHU 2p U 3p u3 coctosnus 1S. Ecnu B razoBoit cmecu He— Ne
HeT npumMecel, Hanpumep, atoMoB Ar (Ne*(1S)+ Ar -> 42*+ Ne), To npakTuiecku
€MHCTBEHHBIM CTIIOCOO0OM Tiepexoja atromMa Ne ¢ meractabuiabHOro ypoBHS 1S
ABJIAIOTCS CTOJKHOBEHHUSI CO CTEHKAMH Ta3opa3psaHOi TpyOKH, M MOITOMY
YCUJIEHHE OKa3bIBaeTCd OOpaTHO MPOMOPIUOHAIBHBIM ee nuameTpy. C omHou
CTOPOHBI, YBEIMYEHUE TUaMeTpa BeIeT K pOocTy oObeMa aKTUBHOW Cpelbl, a ¢
OpPYroil, A3TO MPUBOAUT K TOHUKEHUIO DOJIEKTPOHHOW TEMIIEpaTypbl U K
3aMoJHEHUI0 YpoBHS 1S. DTH JBa KOHKYPUPYIOIIMX MPOIECCa UMEIOT ONTUMYM,
KOTOPBIM 3aBUCHUT OT JJIMHBI TpyOku. MccrnemoBaHus MOKas3aniu, YTO MPU JJIMHE
paspsana B 750 MM u npornyckaHuu 3epkai okosno 0,2 % MakcuMalibHasi BBIXOJHAs
MOIIIHOCTbh JIOCTUTAJACh MPU CIAEAYIOUIUX COOTHOIIEHUSAX apaMETPOB:

OO0beM aKTHBHOM Cpelbl MOXKHO YBEIUYHUTH 32 CUET MPHUIAHUS CEUCHUIO
pa3psiiHoil TpyOku (opmbl smmnunca. Ho 3To GecnpenennbHO 1enaTh TOXE HEIb3S.
OntuMyM CcOOTHOLIEHUSI Tonyoced mnopsiaka 1-4. JlanbHeinee yBelMYeHUE
MPUBOJUT K HAPYIIEHUIO CTAaOWIBHOCTH JoKanmu3anuu paspsiga. [lockombky
unBepcuss Ne ompenensercs nepenadeil sHepruum ot atoma He x aromy Ne, To
CYLIECTBEHHOE 3HAYEHUE MMEIOT MX NapLHUaIbHBIE JaBJICHUSA. Y CTaHOBJIEHO, YTO
ONTUMAJIbHOE COOTHONIEHUE MaplalbHbIX JABJICHUM HEOHA W Iejusl HaXOJUTCS B
nuara3one oT 10-1 mo 5-1, yto obecrnieunBaeT HampaBieHHE TpoIlecca Mepeaadn

sHeprun atoma oT He x atomy Ne. OnTumanbHbI pexxuMm Tpu naBieHuu He
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nopsanka 80 Ila u Ne nopsiaka 10 ITa. MomHOCTs reHEpalMu pacTeT JUHEHHO C
yBelIMueHueM iuHbl, HauuHas ¢ 60..70 cm. Cinemgyer OTMETUTh, 4YTO cliaboe
ycuieHue B BUIUMOM obOnactu Ha oaHoMm mpoxoxae 0,1 — 0,25 nb/m) B He—Ne-
Ja3epe HaKJIaJbIBaET BEChbMa KECTKHUE TPeOOBAaHMS HAa KaueCTBO €ro Pe30HATOpA.
HcTopuuecku nepBoi ObLIa MOJydyeHa TeHepalus Ha rpylnme nepexoaoB 2S->2p
(1,15mkm), a 3arem Ha 3S5-3p(3,39 mxm) u 3s -> 3p (0,63 mxMm). B rpynme
MEpEX0I0B 2S — 2p OCHOBHAs JOJsA MOIIHOCTH TE€HEpAaUMM NPUXOAUTCA Ha
nepexon 2Sy->- 2ps ¢ janauHOoM BosHbl 1152,6 M (ycunenue 0,4 nb/m).
CpaBHUTEIBHO JIETKO MOJYYUTh YCTOWYMBOE HWHAYLMPOBAHHOE H3JIyYECHHUE Ha
nepexonax 2Sy-+- 2p2 (1161,7 um), 2s->- 2p2 (11771m), 2S3->2p2 (1198,8 HM).

B kauecTBe ncTOUHMKA BO30Y>KIAIOLIErO CBETA HCIOIb30BAJICS He-Ne

nazep tumna JII'-38 (nymHa BoHB 632.8 HM, MOIITHOCTh U3JIYYEHHUS OKOJIO 15 MBT).

2.3. HekoTopsble cieKTpajibHble 0COOCHHOCTH ABYXIIPOXOIHOI0

uHTeppepomerpa @adpu-Ilepo

BBugy MamocTu CHeKTpajibHOTO CMENIEHWH KOMITOHEHT CIEKTpPaJbHbIX
JUHUHN pa3IUYHON TPUPOIBI PacCesTHUS, HEOOXOAMMO MPUMEHEHHUS CTIEKTPATIBHOTO
npubopa BBICOKOTO pasperieHus. Haunbonee MOIXOAUT CHEKTpaIbHBIN MpUOOp
unteppepomerp Dabpu-Ilepo. Tak Kak HMHTEHCHUBHOCTH MOJICKYJISIPHOTO
paccessHAs HAMHOTO MEHBIIE HMHTEHCHMBHOCTH BO30yxkmaromero csera, 10° to
CIIEKTPaJIbHBIA TPUOOP TOKEH OBIT CBETOCUIIBHBIM. TaKkoi cBEeTOCHIION o0JagaeT
unatepepometp. [loaTOMy B mpakTHKe SKCIEPUMEHTA MPH U3YUCHUU CTPYKTYPHI
muHuu Penes npaktukyercs mpumeHeHue uareppepomerpu dadpu-Ilepo. Onnako
MPUMEHEHUE €r0 MPU M3YYCHUH KPUTHUYECKOW amasuIeCICHIIHMs] BCTPEYAETCS C
MPUHIMITHATBHBIMA TPYIHOCTSIMHA, a WMEHHO: WHTEHCHBHOCTH IICHTPAIBHOU
KoTopas oOycioBieHa (QUIYKTyalusiMH  KOHIIEHTpAIlMd HAMHOTO  OOJIbIIe
WHTCHCHUBHOCTH KOMIIOHCHT MasnnaensmraMm-bpumiosna. Iloatomy Ha ¢doHe

OOMNbIIe WHTEHCUBHOCTH IEHTPAJBHONW KOMITOHEHTBI PETUCTpAIus CiadbIx
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CIIEKTPAJIBHBIX JUHUKA MaHaensimTtaMm-bpusitodHa CTaHOBUTCS HEBO3MOXKHBIM
BOJIM3U KPUTUYECKOU TOUKH.

Cnoco06 TOBBINIEHUSI KOHTpAacTa CHEKTPATbHOW  KapTUHBI  METOJOM
HEOJHOKPATHOTO MPOMYCKaHUsI CBETa depe3 MHTepdepoMeTp ObUT yKa3aH JaBHO,
HO peajbHO, B IIUPOKUX MacliTadax, ATOT CIMOCOO0 MOJYYWJ Pa3BUTHUE JIUIIbL C
HenaBHero BpemeHu. lIupokue BO3MOKHOCTH HCHOJIB30BAHUS MHOTOIIPOXOIHBIX

unteppepomerpoB dadpu-Ilepo 00061meHs B 0630pe [1].

OpuruHanbHBIN CIIEKTP TOHKOU CTPYKTYPHI JUHUH PaJies, moxydeHHbI B BOJHOM pacTBoOpe -

IIMKOJIMHA.

VYcnoBue  cyiiecTBOBaHUS ~ MHTEP()EPEHIMOHHON  KapTHUHBI  OMpPEAEIIsieTCs
BBIPAKCHUEM

2tncosp = mA (2.1)
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rae t, N, ¢, m, A - pacctosHue U KOI(PPUIMEHT MPEIOMIICHUS CPEIbl MEKIY
3epKajgamMu, yroJy MmajeHus TIOCKON BOJIHBI Ha 3€pKalio, MOPsAI0K UHTep(epeHIun
W JUIMHa BOJIHBI CBETA, COOTBETCTBEHHO. «MHCTpyMeHTalbHAast (QYHKIUSD)
uHrepdepomMeTpa ompenenseTcss u3BectHor dopmynon Diipu [1] , koTopast s
cilydasl, KOrja Ha  IUIOCKHME U OJMHAKOBBIE 3epKajla MHTepdepomeTpa magaeT
napasuieNIbHbI TOTOK MOHOXPOMATHYECKOT'O0 CBETa M €r0 MHTEHCUBHOCTD MPUHSTA

3a eIMHUILY, MOKET OBbITh 3aMicaHa B BUJE:

T

2
1+ Rj
1+(ZF

2
) sin? zm

1

Y(m) =( (2.2)

T

rnie R u T — xoadduumentsl oTpaxkeHUs M NPONMYCKaHUS CBETa 3epKajamMu
uHTEphEpOMeTpa, a A UACATBHO IIOCKUX 3€pKall

7R
R 1-R

(2.3)

Bennuuny F Ha3bIBatoT ocTpoTON HHTEPPEPEHIIMOHHON KAPTUHBI.
[Ipunsae B (2.2) m=mo+y, rae Mo — IeJI0e YUCIo, a ¥ — JApoOHas 4acThb
NopsJIKa, U MpeAroaaras 7y MalibiM, GopMyiy (2.2) MOXKHO 3anucaTh B BUJE:

T Y 1
Y(7)2(1+RJ 1+ 4F 22 24)

N3 (2.4) cnenyer, 4to TOJHAs HWHCTPYMEHTaJbHas (WIM ammapaTHasi)
MoNyIIMpHHa OVa B J0NsAX obnactu mucnepcun AV (B H0NsSX Hopsaka) Oyner

COCTaBJIATDb

2 =2y=F" (2.5)

Koutpact C wuHTEephEpEeHIIMOHHOTO CIEKTpa A  OJHOIMPOXOHOTO
uHTEpPEpOMETpa OMPEaesIeTC OTHONICHHEM MAaKCUMAaJIbHOW HWHTCHCHBHOCTH
Ymax B MakCUMyM€ K MHUHUMAJIbHOW HMHTEHCUBHOCTH Ymin MEXKIY MOpsAIKaMU
uHTEpPeporpaMmbl. B cirydae ucmonp30BaHUs IS OCBEIIEHUs WHTEpdepoMeTpa

MOHOXPOMATHYCCKOI'0O HCTOYHHMKA CBCTa C COOCTBEHHOM HIHpHHOﬁ JJMHUH,
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CYIIECTBEHHO MEHBIIEH IIMPUHBI anmapaTHOro KOHTypa, KoHtpact C

ONpCACIIACTCA BBIPAKCHUEM

Y 1-R 2

2
C = Jma =(1+RJ ~14 2R (2.6)
T

min

Octpora F, o00buHO, g1 T1IOCKOrO UMHTEpPepomerpa Dadbpu-Ilepo
OTpaHWYMBACTCSI 3HAUYEHHWEM BEIWYUHBI R, KOTOpas, B CBOIO OYepenb,
JUMHUTHPYETCS HECOBEPIICHCTBOM HW3TOTOBIEHUS IIJIOCKMX TOBEPXHOCTEH U
OTpaXAIOLUX MOKPBITUN 3epkai. EciaM IJIOCKOCTh 3€pKajla HM3rOTOBJIEHA C
TOYHOCTBIO 10 A/M, TO B 3TOM Cily4ae MakcuMalbHasi octpora Fs=m/2.

JJisi MHOTONIPOXOAHBIX UHTEP(HEPOMETPOB BMECTO BhIpaxkeHuM (2.5) u (2.6)

HUMCCM.
ov, 1/n 12 =1
GYa _(pvn _1f"*F _
T= (2 -1 2.7)
1+RY" (2 \*
c =c"=[=22| <|ZF
n (1_Rj (” ] 28)

N3 (2.8) cnepyet, 4TO MpHU YBEIWYEHUHU YUCIIA MPOXOJA0B KOHTPACT MEHSETCS

oueHb cuIbHO. JleiicTBuTenbHo, mpu R=0.95 u n=1 6yner C=103% a nna n=2 mpu
R C,=10°. D

ToM ke R momyuum Cj . DTO O3HAYaeT, YTO C MOMOUIBIO0 JBYXIIPOXOJHOTO

untepepomerpa @Dabpu-Ilepo MOXKHO wH3yyaTh JUHUHU, PA3TUYAIOIIMECS TIO

HMHTCHCUBHOCTH 60nee, YCM Ha MICCTh IMOPAIKOB.

2.4. KoHcTpyKuMs ¥ I0CTHPOBKA ABYXIIPOXOHOr0 HHTepdepomeTpa

®aopu-Ilepo

Jlns  co3maHms CTaOMIBHO paboTaloImIero JABYXMPOXOJHOTO0 HHTEpdepomeTpa
MCIIOJIB3YETCSI YTOJNIKOBBIM OTpakaTenb (yroia Ky0a) Wiau, APYTUMHU CIOBaMH,
TPUIUTb-TIPU3Ma, KOTOpas 00JialaeT CBOMCTBOM OTpa)aTh MaJaloIINil HA Hee JIy4
TOYHO moj yriaoM 180°, mpudyemM  TOYHOCTh AHTUIAPAILICTBHOTO OTPAKECHUS
3aBUCUT TOJBKO OT TOYHOCTH U3TOTOBJIEHUS TPUILIb-TIPU3MbI U HE 3aBUCHUT OT yTJia

nagcHus CBCTA.
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Tpumib-npu3Ma MNpeacTaBIseT cOOOM TpeXrpaHHYK MNpusMy, Tpu pedpa
KOTOpPOM MEPECEKAIOTCA B BEpIIMHE noja yriioMm 90° apyr x Apyry, a Tpu JIpyrue
pedpa 00pa3yroT OCHOBaHUE MPU3MBI, KaK MMOKa3aHo Ha puc. 5. Jlyu, nagarouuii Ha
MpPU3MYy CO CTOPOHBI OCHOBAaHMSI, IPOHUKAET B MPU3MY U, IMOCIE TPEXKPATHOTO
OTpakeHUs] OT ee OOKOBBIX I'PAHEH, BBIXOJUT M3 NPU3MBI Ha3ajd, NapajlielabHO
nagarouiemy  ayuy. llocmegoBaTenbHble  MPOXOABl  MEXAY  3€pKajaMu
uHTEpPEpOMETpa JOJIKHBI ObITh OJJMHAKOBBI IO ONTUYECKOH JiuHe. BeneacTaue
HEUJCATbHOCTH 00pabOTKM MOBEPXHOCTU IUIACTHMH MHTEp(epoMeTpa KelaTeabHO
UMETh BO3MOKHOCTbH BBINIOJIHEHHUSI 3TOTO YCJIOBHS Ha IMPAKTUKE C MMOMOIIbIO
CHIEUATIHBIX YCIOBUM IOCTUPOBKH.

B wnameld pabore 3TO HOCTHUTaeTrcss TeM, 4YTO NpH3Ma YKpeIuisieTcss Ha
METAJUTMYECKOM KOJIbIIE, MOJ0KEHNE KOTOPOIO JIETKO MOYKHO U3MEHSITh.
[MpuHiMnuanbHas cxema JBYXIPOXOJHOTO HWHTepdepoMeTpa MpeacTaBjieHa Ha
puc.6. Ota cxema U ObUla OCHOBOM IOCTPOEGHHOM HaMU HHTEP(EePEHIIMOHHON
YCTAaHOBKHM, TPEIHA3HAYEHHOW JUIsl M3Y4YEHHS CIHEKTPOB  MOJIEKYJISIPHOTO
paccesiHus CBeTa.

OnuH W3 TOPIIOB KaMephbl TPEACTABISAET COOOM CTEKISTHHOE OKHO (2)
tonuuHo 10 MM u nuamerpom 80 MM, 3aKpeIJIEHHOE KOJBIEBBIMU (IIaHIaMU.
OkHO Kamephl pacIoIOKEHO TOoJ HeOONbIHMM yriaoMm [17] OTHOCHUTEIBHO OCH
uHTepdepomeTpa, UYTOOBI HCKIIOUUTH Mapa3uTHbIE OTpakeHus. KoHCTpyKuus
KaMephl MpeaycCMaTpUBAET UCTIOIb30BaHNE CTAaHAAPTHBIX AeTallel (3epKai, KoJjell,
NPOKJIANO0K, pAomnonHeHui) uHTeppepomerpa WT-28-30. OcHOBaHME TPHUILIb-
MpU3Mbl  yCTAHABIMBAETCS  MEPIECHAMKYISIPHO K  HAOpaBIECHUIO  OCHU
unteppepomerpa. [lpusma kpenuTcs Ha MeTATUYECKOM Koible. [lomoxeHune

KOJIbLIA JICTKO MOXHO MCHATH, MCHAA TCM CaMbIM ITIOJIOKCHUC IIPU3MBEIL.
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Puc.5.

XoJ 1y4ei B TPUILIb-TIPU3ME.

4 - i; Xon myder B ABYXIPOXOJHOM
—7 :
L — 'fg uHTepdepomerpe.
| 2 v
L 3 Z
, Puc.7 Koncrpykuus
B Y 7 Z \:l 3
/ Z Y JIBYXIIPOXOTHOTO
\’ 1 X : ﬂ : \\_\\\\\\ IS “ N ° untepdepomerpa adpu-Ilepo
¥ N i T : Can \ N
v . . H _9
\ . . . |
B AT ap =] 1 — kopmyc uHTEpPEepOMeTpA;
=1 | GTs G *S,IS \ 2 — CTEKJISIHHOE OKHO;
2N | : 3 — IOCTUPOBOYHBIC BUHTHI;

7 4 — puxcupyromias NpyxH1Ha;
1) 5 — cunb(oHBI;
Pl 6 — TpUILIb-TIpU3Ma;
7 — METaNIMYECKOE KOJIBLO IS
KPETUICHHSI TPUJIb-TIPU3MBI;
8 — moBopoTHas MpU3Ma.
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JU1st FOCTUPOBKHM MHTEPPEPOMETPA UCTIOIB3YIOTCS FOCTUPOBOYHBIE BUHTHI (3),
KOTOpble PpuKcupyroTcs npyxuHamu (4). FOcTupoBoUHbIE BUHTBI UMEIOT Pe3b0Y C
JOCTaTOYHO MeJKUM maroM — 0.5 MM, 4TO J1aeT BO3MOYKHOCTh OCYLIECTBISTH
TOHKYIO IOCTHUPOBKY HHTephepomeTpa. BUHTBI a1 IOCTUPOBKM IUIACTHH
uHTEppepoMeTpa BbIBeACHbl U3 Oapokamepnl. [‘epmeTuzanus OGapokamepbl
OCYIIECTBIISIACH C TTOMOIIBIO CUIIb(POHOB (5).

[lockonbky UHTEpGEPEHUMOHHBIA CHEKTP CKAaHUPYETCd HU3MEHEHUEM
JaBieHus, OblIa MpelycMOTpeHa creuuaibHas (pUKcanus FOCTUPOBKH IUIACTHH
UHTepPepoMeTpa KOHTprailkamu, 3a)KUMaroIMMU I0CTUPOBOYHBIE BUHTHI (4).

KOcTtupoBka ABYyXMpoXOAHOro MHTEpdepoMeTpa MPOBOAMIACH B JIBa JTara.
CHuManach TpUILIb-TIpU3Ma U UHTEp(PEpOMETp HOCTUPOBAJICA B PEKUME pabOTHI
OJIHOTO MPOXO0Ja TaK, Kak 3TO omucaHo B [l]. 3arem ycTaHaBiIMBajlach TPHILIb-
npusma. V3MeHeHHeM  TOJIOKEHHS  MPU3Mbl  JIOCTUTAJIOCh  COBMEIICHHE
UHTEP(PEPEHIIMOHHBIX KapTHUH OT ABYX MNpoxonoB. [Ipm 3TOM MBI CTpeMHIHCH
HOJYyYUTh MAaKCUMAJIbHYI SPKOCTh M, II0 BO3MOXXHOCTH, pPaBHOMEPHYIO
OCBEILIEHHOCTh MOPSAJKOB HHTEpdeporpaMmpl, a TakK€ YMEHBLIUTh BCEI/Aa
CYLIECTBYIOLIUHI ClIa0blii Opeos1 0 00€ CTOPOHBI MAKCUMYMa UHTEpP(EpPOrpaMMbl.
[To Mepe npubinxKeHHs] K ONTUMAIbHOMY KauyeCTBY IOCTHPOBKH OpEOJ C 00eux
CTOPOH MAaKCUMyMa HHTEP(PEPEHLUOHHBIX MOPSAKOB HcCYe3al, a SIPKOCTh 3TOrO

MaKCHMMyMa CTaHOBMJIACh HAUOOJIbIIEH.

2.5. OueHka BO3MOKHBIX OIIIUOOK B MpoIecce perucTpauuu KOMIIOHEHT

Mangeabmrama-bpuiirosna

Cucmemamuyeckas OWM6K(1, CBA3AHHAA C KOHEeYHOCmbIO anepniypbul

KoJutumupyroueco yCl’I’lpOﬁCWl@d

[Ipu u3MepeHun CreKTpalbHBIX XapaKTEPUCTUK PACCESHHOrO CBETa (CMEILICHUS U
mupuHel  KMDB) Heo0XoIMMO HMMETh CTPOro OrpPaHUYEHHYIO  amnepTypy
BO30Y)KJIAfOIIETO U PACCESTHHOTO MyYKOB cBeTa. KOHEYHOCTH anepTyphl MPUBOIAT
K CUCTEMATUYECKOM MOrpeIIHOCTH B u3mMepenusx mmupud KMb.
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[Ipoussenem oreHKy 3ToM morpemHocT. M3 (2.9) nerko noayduTs, 4TO TpH

anepTypHOM yriie +00 KOMIIOHEHTHI OyAyT Pa3MbIThl HA BETUYHHY

ia(Av):inv\icosgw (2.9)
c
Torna npu yrie paccesaus 0, papaom 90°, momyunm:
o (A V) 1
+——2=1+-0560
Ay 5 (2.10)

Ha cxemaTnyeckn TMOKa3aHO MAaKCUMaJIbHOE OTKJIOHEHHUE PaCCESHHOIO
U3ITyYEHHUs OT ONTHUYECKOM OCH, B CIIy4yae MUCIOIb30BAHMS KIOBEThI, U300pa’KeHHOMN
Ha puc. 8.

B sTOoM ciydae anepTypa paccessHHOTO CBETa orpaHMYMBasach quadparMamMu
D1 u Dy, aneprypubiit yron 266 coctasmisin 0,024 npu (poKycCHOM paccTOsSHUU
rkoummmatopa f, paBaom 210 mm u aumapparme D, nuamerpom 5 mm. Takas
BEJIMYMHA amNepTypHOTO YyIja BHOCUT CHCTEMAaTUYECKYIO TMOTPEIIHOCTh TIpH
OnpeieNIeHuH UPUHBI KOMIOHEHT nopsiaka £0.001 cm™,

OuenuM Temepb AamnepTypHBIA  Yrojl  PEeruCTPUPYEMOTO  PAaCCESTHHOTO
U3y4YeHUs B  KIOBeTe IWIMHIApUYeckod ¢opmbl. Ha puc. 9 npusenen
CXEMaTUYECKHI YepTex U yKazaHbl pa3mepsl Auadparm. Ha pucynke nzobOpaxeHa
MOJIOBUHA KIOBETHL. YKaXeM, 4To auadparmMa HaXOAWTCS HEMOCPEACTBEHHO Ha
KOJUTMMATOPHOM 00BeKTHBE ¢ (pOoKycHBIM paccTosinueM 210 mm. JInadparmoit D1
CIIY’)KUT HE30KpAaIIEHHBIN y4acTOK KIOBETHI. M3 puCyHKa BHIHO, YTO TaK XK€, KaK U
B IIEPBOM ClIydae, yroj onpenensarcs pazmepom auadparm Dy, 1.e. 200<0.024. JIyu
BO30Y)KJIalOIIETO CBETa MOXXHO pPacCMaTpWBaTh KaK MPOTSHKCHHBIM HCTOYHUK
(0Q0).

Paccmotpum, x npumepy, anyun CA u CB, T.e. cBeT, paccesiHHbI Toukou C.
[MunuHApUYECKY0O KIOBETY MOXHO paccMarpuBaTh Kak JauH3y. [locie
npenomiiennst nyuu CA u CB nanyt MHuMoe u3oOpaxkenue Touku C B Touke C’

Touka C’ HaxoaUTCS 3a (OKYCHBIM PACCTOSTHUEM KOJUIMMATOPHOI'O OOBEKTHUBA U,
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Puc.9. Cxema y4d€Ta ancpTyphbl KOJIJIMMATOpa IMpyu UCIIOJIb30BAHNU KIOBETHI HHHHHHqueCKOﬁ

($hOopMBI.

MO3TOMY, OTH JIY4d YYacTBYIOT B (OPMHUPOBAHWHU MapajuieIbHOTO MOTOKA

paccessHHOTO CBETa, Malaloniero Ha HHTepdepoMeTp.

49



Beimie  paccmaTpuBanivCh  Cilydad — PETHCTpAallMU  PAcCeSHHOTO  yriax
usaydenus npu  yriae paccesaus 90°. IlokakeM Temeph 4YTO HpHM  yriax,
CYIIECTBEHHO Gonbux U MeHbIHX 90°, 3HaueHMe anepTypHOro yria 266, paBHOE
0.024, naer pasmbitue KMB He 6onee yem Ha 0.001 cm™.

Ha puc.10 npuBenena ontuyeckas cxeMa yCTaHOBKHU, NIPEeIHA3HAYCHHOU IS
OJIHOBPEMEHHOT0 HAaOIIOEeHHs cBeTa, paccesHHoro noj yraamu 6 n 180%-0°. Kak
BUJTHO U3 YepTeka, BO30YKAAIOIIMI JIyd HaNpaBIIAeTCS B KIOBETY 3€pKajioM 31, U C
NOMOIIBI0 KOH(POKATIBFHOTO EMY 3epKajia 32 Bo3Bpaiaercsi oopatHo. M3o0paxkenus
Touek K m M noxarcs Ommke W janbiie Touku O, nexauied B (pokaibHOU
IUIOCKOCTH KOJJTMMATOpPHOTO OOBbeKTHBa. B 3TOM cnydail, Tak ke Kak U B
npenbIayieM, anepTypHbii yroua 206 pasen 0.024.

Paccuuraem nomyctumoe 3HadeHue 2060 nis yrinos paccesaus 45° u 135° npu
YCJIOBUM, YTOOBI «Pa3MBITHE» KOMIIOHEHT Ob10 He Gonee uem +0.001 cm™. Ilpu
yriie paccesHus, pasHoM 45°, umeem:

M:£t§122.5°5¢9 (2.11)
Av 2

Hanpumep, 118 pactBopa aneroH-Boja mpu  0=45° penuumna cmemenus KMbB
Av=0.2 cm?! mHaxomum gomyctumyro ameprypy 200=0.05°. Haiinenuoe

JNOIYyCTUMOE 3HAYECHUE amnepTypbl IOYTH B JBAa pa3a MPEBbIIACT 3HAYCHUS,
UCIIOJB3yEMBIE B HAIIMX  JKCIIEPUMEHTAaX, 4YTO  CBUIETEIBCTBYET O

HECYIIECTBEHHOM BIMSHUH «pa3MbITHs» KMB npu yriax, npessimatomux 90°,
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L=210 mm

Puc.10. Cxema ydera anepTypsl KoJutuMaTopa B cinydae peructpanuu KMb nipu cyiecTBeHHO

pa3IMYHBIX YTJIaX PaCCESHMUS.

2.6. lloaroroBka 00pa3uoB K IKCINEPUMEHTAJIbHOMY U3y4YCHUIO

Tepmocmamupoganue 0bpazya uccie0o8aHus

Hcnonp3oBaHHbIE HAMU IWIMHIAPUYECKHE KIOBETHI uMmenu auameTp 40+20 MM u

BeicoTy 60-70 Mwm. Jlng d3TuX KIOBET OBUT  CHEIUAIbHO H3TOTOBJICH
TEPMOCTATUPYIOIIUNA  KOXKYX, MEXKIYy CTEHKaMH KOTOPOro UHUPKYJIUpOBaja
KUAKOCTH U3 TepmocTtarta (tuna 7C-24). Tepmocrar (n300paxkeH Ha puc.11) umeer
TpoiiHble cTeHKH. [lepBas u BTopas U3roTOBJIEHBI U3 METAJUIA, & TPEThs, BHEIIHSIS,
U3 TEIJIOM3OJSILIMOHHOrO MaTepuana (meHorwiacrta). Mexnay nepBod M BTOpOH
CTEHKaMHU LHUPKYJIHPYIOT TEpMOCTaTUpylomas XUAKOCTh (Bonxa). Kroera c
UCCIEyeMON KUAKOCTBbIO IOMEINIAaeTcsl MEXAy IlacTuHKamMu (a) u (B) u
3akperuisierca  3axumamu  (4).  JKemaemas — BbICOTa  YyCTaHABJIMBAETCS
perynupoBo4YHbIM BUHTOM (9). Kppiiika (7) U3roToBiIeHa U3 TEIIOU3O0JISIIIUOHHOTO
Marepuana - TECTOJIMTA. TeMiepaTypa BHYTpU TepMocTaTa KOHTPOJIUPOBAIACh

BJIaJTM OT KPUTUYECKON TOUYKH OOBIYHBIMU PTYTHBIMH T€PMOMETpamMH (TOYHOCTH
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0.1°), a BOIM3M KPUTUYECKON TOUKHU (110 MEpe HEOOXOAMMOCTH) - TEPMOMETPOM

bexmana

Memoouka ouucmxu u npucomoe6JjIeHUusl onmu4ecKu 4Yucniblx 00vbexmoes

B mo6omM o6pasiie pacceBaromieil cpelibl, He MPUTOTOBICHHOM CHEIMaIbHO, KaK
MPaBUJIO, CYIIECTBYIOT TOCTOPOHHUE BKITIOUEHHUSI (IIbLIb, KOJUIOUIHBIE YaCTHIIBI) C
KO3 PUIIMEHTOM TMPEOMJICHUs, OTJIUYHBIM OT TMOKa3aTeias MPeIoMIICHUS
OKpYy>Karoliei cpenbl. ECTECTBEHHO, UTO TaKWe€ MOCTOPOHHHME BKIIOUEHHUS JAlOT
ropazio 0ojiee MHTEHCHBHOE CBETOpACCESHUE, YeM CTaTUCTUUECKHE (PIIyKTyarnuu
nokazatens mpenomiieHus. [loaToMy BO3HHMKaeT cepbhe3Hasl 3ajadya O Crocodax
OYHUCTKH PACCEHMBAIONICH CPEJbl OT MOCTOPOHHUX BKIHOYCHUN — MPUTOTOBJICHUS
ONITHYECKU «ITYCTOI» MOJICKYJIIPHO PacCerBarOIEl CPEeIbl.

[Mpunnun metoga Maptuna [1] cocTtout B cieayromiem: K cocyay V, B
KOTOPOM 3aTeM OyeT u3ydyaTbes paccesiHue (rmpurnanBaetcs koyida 4. B xonly A
NEPETOHSETCS YXKE TMpeABApUTEIbHO OUMIIEHHAs OT TMpUMece U B3Becei
KUIKOCTb. 3aTeM OTPOCTOK da OTHAUBAETCH, W COCYH DBAaKyUPYEeTCS 4epes3
OTPOCTOK D', KOTOpBI MOCIE [OCTHKEHMS JKEJIa€MOrO BaKyyMa TaKKe
oTrauBaeTcs. 3ateM Koyida 4 MoJorpeBaeTcss Ha BOJISHOW WIIM MacisHOUW OaHe, a
cocya V oxnaxkaeTcsi MPOTOYHOM BOJIOW WJIH JIbJOM.

Korma mocne meanennoro ucnapenust u3 koyiodsl A B cocyae V cobupaercs
HEKOTOPOE KOJMYECTBO XUAKOCTH, MPUOOP CHUMAIOT CO INTATUBA M DHEPTUYHO
BCTPSIXUBAIOT KUAKOCTh, OOJMBAasi CTEHKH cocylda V, W BBUIMBAIOT >KUIKOCTH
oOpatHO B Kk0JIOy A. Takasi omeparusi MOBTOPSIETCS HECKOJBKO pa3, MOCJIE Yero
MEIJICHHBIM UCHapeHueM cocyd V TOJHOCThIO 3allONHSAETCA KUJIKOCTBIO.

KauecTBO 0uncTKH NpoBEPSETCS NIPU MPOCBEYMBAHUY PACTBOPA JA3EPHBIM JTyUOM.
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Puc.11. Cxema TepMocTarta Jyisi MIJIMHIPUIECKUX KIOBET:

1 m 2 — MeTaIM4YECKUe CTEHKH;, 3 — CTEHKH, M3TOTOBJICHHBIC M3 TEIIOU30JISIIIOHHOIO

Marepuana; 4 — 3aKUMbI;, 5 — TIOJICTaBKH (TETIOM30JISIIIMOHHBIA MaTepuan); 6 — OKOIIKH; 7

— KpBIIKKA (TEIUIOM3OJISAIMOHHBIN MaTepuan); 8 — KOHTPOJBHBIA TepMoOMETp; 9-

PEryIUPOBOYHBINA BUHT; @, 6 — METAJINYECKHUE MJIACTUHKH.

Puc. 12 OO1uii BUA CUCTEMBI I ONITHYECKON OUUCTKH KUIKOCTER
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Ananuz owubox u mouHocmu U3MepeHU:

NctounukoMm ciaydailHbIX OIMIMOOK SIBJISIETCS HEKOTOpash HEJIMHEHHOCTh 3alucu
criekTpa. B Hammx ombITax JIMHEWHas AWCIEPCHUs MPU HUCIOJIL30BaHUHM O0JIACTH
nucnepcun unTeppepomerpa 0.625 cm?! 6b1a paBra 0.002 cmY/mMm. Ommbka B
0.5 MM Ha CHEeKTporpaMMe BHOCWJIA TIIpU HW3MepeHuu wmupuHbl KMb

HeonpeseneHHocTh, paBHyto +0.001 cm?

. OJTa BEJIMYMHA, B 3aBUCHUMOCTH OT
mupuHbl KMB, coctaBnsna ot 1% no 10% ommOku pu onpeaeneHu UCTUHHON
mupuHbl KMB. Tlpu ymeHsblieHuu 00J1acTH TUCTIEpCUU HHTEpdepoMeTpa ormoKa
YMEHBIIIAETCS.

JI7g  MOBBIIEHUS TOYHOCTH WM3MEPEHUHW B KAXKIOM CEPUM HU3MEPEHHUU
IpOU3BOJMIACH  3alMUCh HE MeHee 6  TOpsIKOB  MHTEep(eporpamMMel.

OKoHUaTeNbHBIN PE3yabTaT MONYYaJICSd IOCPEICTBOM YCPEIHEHHUs pe3ylbTaToOB

I/ISMepCHI/Iﬁ 1O BCEM CIICKTpOrpaMMam.
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TJIABA 111
TEMIIEPATYPHBIE HCCJIEJJOBAHUSI OTHOCHUTEJIbHOM
UHTEHCUBHOCTU KOMIIOHEHT TOHKOM CTPYKTYPHI
PACCESIHUSI CBETA B BOJJHOM PACTBOPE ;-IIMKOJHHA C
OCOBOM TOUYKOM

3.1. TemnepatypHoe U KOHIIEHTPALIMOHHOE MOBEJCHHUE CIIEKTPOB TOHKOM

CTPYKTYPbI JUHUHU P3aJiest Ipu MaJIbIX KOHUEHTPAUMSX » -IIHKOJIMHA B BOJAe

Pe3ynbTaThl W BBIBOJABI HUCCIEAOBAHUN BOJHBIX PACTBOPOB J -NMIUKOJIUHA TIPHU
BBICOKMX KOHIIEHTPALUAX SBISIOTCS JOCTATOYHO HeokuaaHHbIMU [38-40].
Beimenum ocHOBHBIE ~ MOMEHTH. Ha wu30TepMax 3aBUCHUMOCTH BEJIWYWHBI
cmemiennsi KMB OT KOHIIGHTpallMu ) -TIUKOJMHA  HAOJI0JIaeTCsl MaKCUMYM,
OTHOCHUTEJIbHASI BBICOTa KOTOPOTO U MOJIOKEHUE 10 MIKaJIe KOHIICHTPAIIUU CUIIBHO
3aBUCHUT, KaK MOKa3bIBAET aHAIM3, OT TEMIIEPATYphl pacTBopa. Takoe MoBeneHUE
MaKCUMyMa Ha 3aBUCHMOCTH OOYCIIOBJIEHO COOTBETCTBYIOLIUM CMEIIEHHEM IO
IIKajde KOHIEHTPAIlMK MUHUMyMa aauadaTHYecKol CHKMMAaeMOCTH pacTBOpA.
[loBenenne  TeMimepaTypHOrO ko dunuenta cmemenns KMB  niud
MCCJICIOBAaHHBIX PACTBOPOB B MHTEpBAJIE KOHIEHTpalui nukosuHa ot 1 mo 0.1
M.J. TO3BOJNIMJIa aBTopaM pabotel [38] cmenarts MPEIOI0KEHUE O
CyIIECTBOBAaHMM TakoW KoHIEHTpauu (mopsaka 0.05 M.A. NUKOJIWHA), TpU
KOTOpPO# cMelleHne He OyIeT 3aBUCETh OT TEMIIEPATYPhl BO BCEM TEMIIEPATYPHOM
MHTEpBAJIC UCCIICIOBAHMUSL.

IIpenckaspiBaemas pacueramu [38-40] HE3aBUCUMOCTh BEJIWYHMHBI OT
TEMIIEPaTyphl MOXKET O3HA4aTh TOJBKO OOpa3oBaHUE OMPENENICHHON CTPYKTYPHI
pacTBopa, KOTopasi SBJISIETCSI K TOMY K€ 10CTATOYHO IPOYHOM JIJIsl CYIIECTBOBAHUS
B CTOJIb IIMPOKOM TEMIIEPATYPHOM MHTEPBAJIE.

Takum o00pazom, pe3ynbTaThl HCCICIOBAaHUM, TMpoBeneHHBIX B [38-40],
MO3BOJIAIOT CAENaTh MPEAMNOJIOKEHUE O CYIIECTBOBAHUM B BOJAHOM pPAacTBOpPE ) -
NUKoJMMHA (ha30BOrO Mepexoja THUMAa CTPYKTYpPHOrO, MPHUBOJIAIIETO MpHU

55



ONpENIeNICHHOW KOHIEHTpauuu nukoiuHa (~0.05 M.71.) K 3HAYUTEIHLHOMY
YIPOYHEHUIO CTPYKTYPBI pacTBOpA.

Hcxons W3 CAENaHHBIX MPEANONOXKEHHH, ObUIO MPOBEACHO OTENbHOE
HKCIIEPUMEHTAIBHOE HCCIEAOBAHME TEMIIEPATypPHOTO TMOBEACHHUS BEJIMYMHBI B
pacTBOope ) -MUKOJMH—BOAA B mpu Manblx (x<0.1 M.A.) KOHUEHTpauusx [ -
nukosivHa [39]. [lonydeHHbIE B COBOKYNHOCTH JKCIEPUMEHTAIBHBIE PE3YIIBTATHI
0 THOBEJCHUIO BEIMYMHLEI B IIMPOKOM HHTepBaie Temmeparyp (1080 °C) m
KoHIeHTpaimii ) -mukonuHa (1+0.005 m.n.) Oyayr mo Mepe HEOOXOIAMMOCTH
NPUBJIEKATHCS MPU OCYXKJIECHUU PE3YJIHTATOB HACTOSILEH pabOThl C TOYKU 3PEHUS
OpOsIBJIEHUSI B CHEKTpax paccesHus (pa3zoBOro mepexoja TUNA CTPYKTYPHOIO B
00JIaCTH MaJIbIX KOHIIEHTpALMK ) -IMKOJIMHA B BOJIE.

Pe3ynbpTaThl 3KCIIEPUMEHTAJIBHBIX HCCIEIOBAHUNA YaCTOTHOTO CMEIICHHUS
KOMIOHeHT Mannensimrama-bpuintosna B obnactu koHrneHTpauuii ot 0.1 110
0.005 Mm.n. mOKa3bIBAIOT, UTO, KAK U B CJy4ae BBICOKMX KOHIIEHTpALMM, ISl BCEX
UCCJIEIOBAaHHBIX  pacTBOpPOB  HaOmomaercs  JiMHeWHas (B Tpenerax
HKCIIEPUMEHTATBHBIX OIIMOOK) 3aBUCUMOCTH BEJIMYMHBI OT Temmeparypsl {.
Opnnako, TeMmmeparypHblii ko3 duimeHnt cmemenuss KMbB oTiuyaercs s

PacTBOPOB pa3IUUHBIX KOHIIEHTpaui [40].

3.2. U3Mepenne TeMnepaTypHoOi 3aBUCUMOCTH HHTEHCHBHOCTH PACCEeSIHHOTO

CBeTa B PacTBOpe ) -MUKOJIUH-BO/A

Bonanbeiii pactBOp ) -mukoiauMHa ¢ KoHIeHTpamued 0.06 M.a. ) -TUKoJIMHA

OTHOCUTCS K pacTBopaM, oOOJajaromuM o0co0O0i TOYKOW. DTOT pacTBOp
ciaboomnanecuupyonii, B OTIMYHUE OT PACTBOPOB, OOJIANAIOIMIUX KPUTHYECKOU
TOYKOMU.

Hameit 3amaueil, Kkak 3TO YK€ yKa3blBAJIOCh, SBISUIOCH H3YUYEHHUE
TEMIEPATYPHON 3aBHCUMOCTH MHTEHCUBHOCTH pacCesSHHOro cpera. Llenp Takoro
M3Y4YCHUS — BBISIBIICHUE 00JIACTH TeMIEepaTyp, B KOTOPOH HAOIIOAAeTCSI MAaKCUMYyM
MHTEHCUBHOCTU. Kak yxe ObUIO CKa3aHo, NMpU MNPUOIMKEHHH K KPUTHYECKOU
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TeMIIEpaType H30TCPMHUUECCKAs CKUMAEMOCTh [ OECKOHEYHO BO3PACTACT, B TO

BpeMs Kak ajauabaTuueckas CkuMaeMocTh s ocraercs 0e3 usMmenenuit. Ilpu

CTSTWBAaHWU 3aMKHYTOM 00JIaCTH pacclamBaHUS BEPXHSS W HIDKHSS KPUTHUIECKHE
TOYKHA TIPEBPAIIAIOTCA B JBOWHYIO KPUTHYECKYIO TOUYKY. A TpW JadbHEHIINX
M3MEHEHUSX TOCIENHss Mepepokaaerca B 0coOyo Touky. B ocoOoil Touke Bce

ABJICHUS, IPUCYILINE KPUTUYECKON TOUKE, TAK)KE UMEIOT MECTO, HO B OoJiee ciiabom

Bapuante. TO €CThb 3/1eCh TaKKe JO/DKHO HaONIoIaThCs yBeIWdYeHUs [f; u

HCHU3MCHHOCTD ﬂs . B pe3yiabTare JOJIKHO H&6J’II-OI[3TBC$I YBCIIMUCHUC

WHTECHCUBHOCTU LEHTPAJIBHOW JIMHUUA PACCESHUS, N0 CPAaBHEHHUIO C JIMHUAMHU
KOMITOHEHT MaHaenpiurama-bpuiuitosHa.

B 4HCTBIX KHUAKOCTAX MHTEHCUBHOCTH LIEHTPAJILHOTO KOMIIOHEHTA TPUILIETA
oOycJIOBJI€HA paccesTHHeM CBeTa Ha H300apuyeckux (IyKTyalusiX TJIOTHOCTH.
NHTEHCMBHOCT, KOMIIOHEHT MaHnaenpiiraMa-bpuiuitooHa BO3HUKAET 3a CYET
paccestHUsI CBeTa Ha aauadaTHIeCKUX (GIYKTyalusX IIOTHOCTH.

B pacTBOpax B MHTEHCHUBHOCTH IEHTPAJIbHON KOMIIOHEHTHI TA€T BKJAJ CBET
paccessHusl Ha (GIYKTyallusX KoHIeHTparuu. [Ipu mpuOmmkeHun K TeMIepatype
KPUTUUYECKOW TOYKH WM OCOO0OM TOYKHM BKJIAJ, B MHTEHCHBHOCThH ICHTPAIHHOM
JUHUAU CO CTOPOHBI (PIIYKTyaluii KOHIIEHTPAIMH CYyIIeCTBEHHO pacTeT. OTcroma u
OTHOILICHUE WHTEHCUBHOCTU LECHTPAJIbHON JIMHUM K MHTCHCUBHOCTSM KOMIIOHEHT
Mannenbsimrama-bpumirosna takke OyaeT pacTu.

B »TOoM cnydae Henb3s cuMTaTh, YTO MBI M3MEPAEM COOTHOUIEeHHWE JlaHmay-
[Tnageka, koTopoe onpenensercs GopmyIon

. _G-G _
ZIME CV

rac CP 141 CV— YACIbHBIC TEIJIOEMKOCTH IIpHu IMOCTOAHHOM JAaBJICHHUHU U ITIOCTOSAHHOM

y—1 (3.1)

00BEM COOTBETCTBEHHO.
3nech lc — MHTEHCHMBHOCTH IIEHTpPA, lyps - MHTEHCUBHOCTH KOMIIOHEHT

Manensmrama-bpustosHa.
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B nameit pabote B MHTEHCUBHOCTD IIEHTPa BXOJUT HE TOJHKO CBET PaCCESIHUS
Ha wu3o0apuueckux GIYKTyalusaxX IUJIOTHOCTH, HO M CBET, pAaCCEsHHBIM Ha
Ic

baykTyarusax koHUeHTpanuid. [loaToMy B Hamiem ciiydae OTHOIICHUE o1
ME

IMOKa3bIBACT JIMIIb OTHOCHUTCIIbHOC YBCIMYCHNC HMHTCHCUBHOCTH LCHTPA, KOTOPOC

YKa)KeT Ha KOOPJUHATY 0COO0N TOUKHU.

3.3. Pe3yabTaThl H3MEePEeHUS HHTEHCUBHOCTH PACCESIHUA B 3ABUCUMOCTH

OT TeMIepaTypbl

Kak Obu10 cKkazaHO BbllIE, HMHAMKATpHCA PACCEIHHOIO CBeTa BOIHM3U
KPUTUUYECKUX U OCOOBIX TOYEK PACTBOPOB OTIMYACTCS OT PEJICEBCKOM TEM, UTO
paccestHue IMOJi MAJIBIMK yriaMUd UMeeT OOJIbIITYI0 HHTEHCUBHOCTh, YEM paccesiHue
noja OOJIBIIUMH yriiaMu. JI[pyruMu clioBaMHU, pacCesHUE BIEpe] CYIIECTBEHHO
BBIIIIE, Ye€M paccesHue Hazal. Takum o0pa3oM, OCOOEHHOCTH OIaJeCUEHIINN

OoubIIIe BBIPAKCHBI ITPU MAJIBIX YIJIaX paCCCAHHA.

B Hamux skcnepuMeHTax yrojl paccestHus @ = 45° . Sror yrOJl MO3BOJIAET
U3y4yaThb MHTEHCHUBHOCTh B 0OoJiee OJIArONMPUSTHBIX YCIOBHUSX, IO CPAaBHEHHIO,
Hanpumep, ¢ yriom @ = 90°.

TemmnepaTypHblii HHTEpBaN MCCIEN0BaHUI oXBaThIBal 06nacts oT 9 °C 1o
80 °C.

B tabnuie 1 mpeacraBieHbl pe3yabTaThl SKCIIEPUMEHTA.

Hapsny ¢ MakcumanbHBIMM WHTEHCHUBHOCTAMHU LIEHTPOB  TPHUILIETA
Manpnenpimtama-bpummiosna, Oblla  HM3MEpPEHA  TakkKE W HMHTETpalIbHAS
MHTEHCUBHOCTD. J[J11 3TOr0 MHTEHCUBHOCTDH LIEHTPA YMHOXKaJIach Ha MOJIYLIUPUHY
JIVHHM.

[Ton mHTeHCMBHOCTRIO MaHaenpmTamMa-bpriuiFosHa UCTI0JIB30BAIN BBICOTY
CIEKTPAIBHON JIMHWUW HA JHArPAMMHOM JICHTE CIEKTpa, KOTopas ObLia MoJydeHa

IIpu OIHMHAKOBBIX YCIOBHAX HNHTCHCHUBHOCTH BO36Y)KI[aBH_IeFO CBf€Ta,
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K03 pUIeHTa yCUIIEHHSI TPUEMHO-PETUCTPUPYIOLIEH CHCTEMBbI, HANPSXKEHUS Ha
OMHUTEPHBIX d51eMeHTax OOV T.1.

[Ipy HeoOXoAMMOCTH UEHTpaJbHAsl CIEKTpajdbHAas JIMHUA OCJA0IsIIOCh
HeUTpanbHbI GuibTpoM. C U3BECTHBIM, NMPOrPagyUpPOBaHHBIM KO3 PUIIMEHTOM
ocnabiieHusi, KOTOPOE€  MCIOJIB30BAJOCh INPU  OLEHKE  MHTEHCHBHOCTH.
Pacnipenenenre MHTEHCUBHOCTH B CHEKTPAJIbHBIX JIMHHUSX alpOKCHMHUPOBAIOCH
¢ynkuuent ['aycca, mosToMy B mpenenax OUIMOOK 3alUCH CIIEKTPa Mbl OLIEHUBAIIN

U UHTCTPAJIbBHYIO HHTCHCUBHOCTD JIMHUU U3JTYUCHUSI.

59



Tabnuua 1. IHTEeHCUBHOCTD CBETOpACCESHUSA B pACTBOPE BOJa- ¥ MUKOJIUH MPU

koHueHTpauuu 0.06 m.1.

Temmnepatypa I ;wax I :Hm I A%K I X;};ﬂ
1 9.5 83.3 1433 78.3 1353
2 16.0 99.3 2136 90.7 2146
3 19.8 87.3 1368 50.7 980
4 21.8 103.7 1866 92.2 1610
5 25.5 110.0 843 92.2 720
6 27.0 121.7 2596 91.5 1983
7 30.5 148.3 2942 99.6 2033
8 36.4 126.3 2021 97.7 1514
9 38.9 95.0 2136 78.3 1749
10 40.8 176.0 3696 112.7 2469
11 41.6 148.7 3171 101.2 2141
12 42.8 149.0 2384 104.8 1790
13 45.0 179.7 3662 109.3 2191
14 47.6 86.3 1353 56.4 982
15 49.6 173.3 3871 127.5 2869
16 57.8 171.7 3548 91.0 1850
17 58.3 208.0 4368 121.3 2427
18 59.8 178.0 3797 115.0 2396
19 60.4 178.0 3797 116.2 2401
20 60.6 173.3 3897 102.5 2394
21 60.9 166.0 3486 101.0 2155
22 61.2 143.7 3304 92.3 2000
23 61.6 153.3 3450 99.0 2182
24 62.8 155.0 3513 84.8 1896
25 63.6 149.7 3043 73.3 1442
26 64.6 155.7 3424 77.2 1648
27 65.3 185.7 4085 117.0 2506
28 66.6 220.3 4548 134.8 2718
29 66.8 166.0 3652 100.3 2140
30 67.3 231.3 5086 123.8 2700
31 69.1 166.7 3500 104.3 2174
32 69.4 166.7 3611 100.0 2120
33 71.6 180.0 3915 115.5 2493
34 78.7 155.7 3269 97.0 2086
35 79.4 163.0 3532 108.3 2474
36 81.3 149.3 3136 109.3 2278
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B Tabnuue 2 mpeacTaBieHbl JaHHBIE, KOTOPBIE ONPENEISIOT HW3MEHEHUE
MAaKCUMAJIBHOTO 3HAYEHUSI MHTEHCUBHOCTH LEHTpaA TPUIUIETA IO OTHOUIEHUIO K

MHTEHCUBHOCTH IpH TeMmepaTtype pactsopa t=9.5 °C

Tabmuia 2. OTHOCUTENIbHAS! MHTEHCUBHOCTD LICHTPAJIbHOW JIUHUS B PACTBOPE y -

NUKONIMH- Bozia nipy KoHueHTpamuu 0.06 m.a. (yroa paccesnus 45°)

Temmneparypa | |
y I
I, 50
1]9,5° C

1 9.5 83.3 1.00
2 16.0 99.3 1.19
3 19.8 87.3 1.05
4 21.8 103.7 1.24
5 255 110.0 1.32
6 27.0 121.7 1.46
/ 30.5 148.3 1.78
8 36.4 126.3 1.52
9 40.8 176.0 2.10
10 41.6 148.7 1.78
11 42.8 149.0 1.79
12 45.0 179.7 2.16
13 49.6 173.3 2.08
14 57.8 171.7 2.06
15 58.3 208.0 2.50
16 59.8 178.0 2.14
17 60.4 178.0 2.14
18 60.6 173.3 2.08
19 60.9 166.0 1.99
20 61.2 143.7 1.72
21 61.3 147.3 1.77
22 61.6 153.3 1.84
23 62.8 155.0 1.86
24 63.6 149.7 1.80
25 64.6 155.7 1.87
26 65.3 185.7 2.23
27 65.6 164.7 1.97
28 66.8 166.0 1.99
29 69.1 166.7 2.00
30 69.4 166.7 2.00
31 70.6 121.3 1.46
32 78.7 155.7 1.87
33 79.4 163.0 1.96
34 81.3 149.3 1.79
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Tabmuia 3. OtHocutenbHas uaTeHcuBHOCTH KMB B pacTBOpe y -nukonuH-BOIA

pu koHnenTpanuu 0.06 m.a.  (yron paccesnus 45°)

Ne | Temmeparypa | |
MbE - M5
IM59.5°

1 9.5 78.3 1.00
2 16.0 90.7 1.16
3 21.8 92.2 1.18
4 25.5 92.2 1.18
S) 27.0 91.5 1.17
6 30.5 99.6 1.27
7 36.4 97.7 1.25
8 38.9 78.3 1.00
9 40.8 112.7 1.44
10 41.6 101.2 1.29
11 42.8 104.8 1.34
12 45.0 109.3 1.40
13 47.6 56.4 0.72
14 49.6 127.5 1.63
15 57.8 91.0 1.16
16 58.3 121.3 1.55
17 59.8 115.0 1.47
18 60.4 116.2 1.48
19 60.6 102.5 1.30
20 60.9 101.0 1.29
21 61.2 92.3 1.18
22 61.3 91.8 1.17
23 61.6 99.0 1.26
24 62.8 84.8 1.08
25 63.6 73.3 0.94
26 64.6 77.2 0.98
27 65.3 117.0 1.49
28 65.6 86.3 1.10
29 66.8 100.3 1.28
30 67.1 66.5 0.85
31 67.3 123.8 1.58
32 69.1 104.3 1.33
33 69.4 100.0 1.28
34 70.6 71.8 0.92
35 71.6 115.5 1.47
36 78.7 97.0 1.24
37 79.4 108.3 1.38
38 81.3 109.3 1.39

62



B Tabnumne 3 mpeactaBiieHBl JaHHBIC, KOTOPBIC OMPEICISIIOT W3MEHEHUE
MaKCUMaJIbHOTO 3HAauYeHWs WHTCHCUBHOCTEH KOMIIOHCHT Manjenpirama-
BpuiI09Ha [0 OTHOIIEHUIO K Temmnepatype t=9.5 °C

Ha pwuc.13 mnokasaHa 3aBUCHUMOCTb OTHOCHTEIBHOW HWHTEHCUBHOCTHU

IME
Ill

PACCEHHOI0 CBETa OT TEMIIEPATypPbl B TOHKOW CTPYKType JIUHUU Pernes

ly.e.
0.60 -

0.55 —

Puc.13. 3aBUCUMOCTb OTHOCHTEIILHOM HHTEHCHBHOCTH pacCeAaHHOr0 CBETa OT TECMIICPATYPHI B

TOHKOH cTpykType muauu Penes (tTabnuma 1)

Kak BumgHO W3 puCyHKa, HECMOTPS Ha OONBIIYyI0 OMMOKY JKCIEPUMEHTA
(30%), BumHA TEHOEHIMA K Pa3BUTHIO HEOONBIIOTO MaKCMMyMmMa B
BBICOKOTEMIIEPATYPHOM 00JIACTH.
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UtoObl yOenuThcsi B TOM, UYTO B BBICOKOTEMIIEpATypHOM oOJacTu
JEUCTBUTENILHO CYIIECTBYET MAKCUMYM, MbI BOCIIOIb3YEMCS TaHHBIMU TaOMHI] 2 1
3. 3mech NMHAMUKA WHTEHCUBHOCTH pPAacCesHUSI PacCMaTPUBAETCS HaMHM Kak
BEJIMYMHA OTHOCHUTENIbHAs. Bce JaHHBIE TMepecurTaHbl [Jii WHTEHCHUBHOCTHU
MaKCMMyMOB TI0 OTHOIIEHUIO K MAaKCUMYMY, MOJYYEHHOMY IMpHU TEeMIIepaType
9,5°C T =

95°c

Ha puc 14. NpCaACTAaBJICHBI 3HAUCHUA, IIPUBCACHHLIC B Ta6JII/IHe 2.

24
250

200 +

150 4

100 -

50 -

0 — T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 8 90

t, C
Puc.14. TemnepaTypHasi 3aBUCUMOCTb HHTEHCUBHOCTHU IIEHTPaIbHOMN JTMHUU (Tabnuia 2)

Bce JaHHBIC IICPCCUMTAHblI JII MHTCHCHBHOCTH KOMIIOHCHTLI MaHI[eJ'II)IHTaMa'

bpwutosHa 10 OTHOWIEHMIO K KOMHIOHEHTe Manaensmrama-bpuuitosna npu

I
temneparype 9,5°C IL =5,

ME.9,5°C

Ha puc.15. npencrapieHna 3HaueHus, MPUBEACHHbIE B TaOauIE 3.
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Puc.15. TemneparypHas 3aBucumMocth HHTeHcUBHOCTU KMb

CmwiomHpIMM ~ JTUHUAMM  Ha  pucyHkax 13-15 mokazaHo  ycpenHeHue
AKCHEPUMEHTAIBHBIX IAHHBIX METOJOM HAUMEHBIIUX KBAIPaTOB.

CrnenyromuM 3TanoM ObUIO UCTIOIBb30BAHUE CIUIONIHBIX JTUHUN I TOTYYSHUS
OTHOCHUTEIIBHOTO  YBEJIWYEHUS  HMHTEHCUBHOCTH  pPACCESIHHOIO  CBETa B
¥iCCIIeI0BAHHOM PacTBOpe B TeMmepaTypHoM untepsaine ot 9,5 °C no 80 °C.

B tabnune 4. mpuBeAcHBI 3TU JTaHHBIE, KOTOPHIE MOJTYYEHBI MyTEeM JEJICHUS
3HAYCHUH CIUIOIIHOW KPHWBOM, M300pakeHHON Ha puC.15, Ha COOTBETCTBYIONIIYIO

KpUBYIO Ha puc.14.

Tabmuma 4. OTHOCHTEIIBHOE H3MEHECHHE MHTEHCUBHOCTH IICHTPATBHOM

kKoMmoHeHThI 1 KMb
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No Temnepatypa I,
los0
I A% O
MB9,5

1 10 1.00

2 15 1.10

3 20 1.25

4 25 1.30

5 30 1.40

6 35 1.45

7 40 1.54

8 45 1.60

9 50 1.64
10 55 1.67
11 60 1.68
12 65 1.65
13 70 1.60
14 75 1.50
15 80 1.38

Pe3ynpTathl, puBeaeHHBIC B TaOHIe 4, TOKa3aHbl HA pUC.16
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2.0 -
184
16 -
14
12
1.0 -
0.8
0.6 -
0.4 -

0.2 -

M+

"

Puc.16. OTHOCUTEIRHOE U3MEHEHNE MHTEHCUBHOCTH LIEHTPaJIbHOM KOMIIOHEHTHl 1 KMb

Kak BHIZHO W3 pHUCYHKa MaKCHUMYM HMHTEHCHUBHOCTH PAacCESIHHOTO CBETa
npuxogurcs Ha o6macte Temmeparyp or 55 °C mo 65 °C. Dro Hemnoxo
corjacyercss C pe3ysbTaToM, IMOJIYYEHHBIM C HMCIOJIB30BAHHEM H3Iy4YeHHsS 0e3
CIEKTPAIBHOTO pa3ioxeHus. Tabnuima 1, rae MakCUMyM pacrioiaraeTcs B pailone
65 °C.

N3 npuBeneHHbIX Ha puUcyHKax 13-16 pe3ynbTaToB BUAHO, YTO
OTHOCUTEJIbHAS ~ MHTEHCUBHOCTb  LIEHTPAJIBHOM  KOMIIOHEHTBI  PacTtér ¢
TEMIIEPATYPOM, MPOXOAUT YEpe3 MAKCUMYM, a 3aT€M yMEHbIIaercs. Makcumym
MHTEHCUBHOCTU PAaCCESAHUs ISl IIEHTPAJIbHOW KOMIIOHEHThl HAOOJaeTcsi Mpu

Temneparype nopsaka 60°C.
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Poct MHTEHCMBHOCTM C  TEMIIEpATypOM  HAUYMHAETCS  JAIEKO  OT
MpenoiaraeMol KpUTUUECKON TOYKH, TOTJ1a KaK pocT QIyKTyalui U UX pajaudyca

Koppeisaanuu, NMpUCymue KpUTHUICCKUM TOYKaM, JOJIZKHBI CYIICCTBCHHBIM O6p3.30M

NPOSIBNATECS B CBETOPAcCesHHH B Temreparypubix npemenax AT <0.3°C.
MOHOTOHHOE  yBENMYEHHE WMHTCHCUBHOCTH paccesHuss Ha  (QIyKTyanusx
KOHIICHTpAIIMH B HAIlIEM Cy4yae He XapaKTepHO JJIsi KpUTUIECKOW OMaIeCICHIINH.
3aMeTHOE pacXOXJICHHWE TMOBEACHUS WHTEHCUBHOCTH pPACCESIHHOTO CBETa, IIO
CPaBHEHHIO C MOBEJICHNUEM 3TOW BEJIMUYMHBI B OKPECTHOCTH JTBOMHON KPUTUYECKOU
TOYKH PACTBOPOB, MPOSIBISETCS KaK KA4eCTBEHHO, TaK M KOJTMYECTBEHHO.

[Io »>TOlf mpuymHE MBI MOXEM TOJIBKO KOHCTaTUPOBAaTh  TOT
OKCMIEPUMEHTATBHBINA (aKT, YTO MJs HMCCIEAYyEeMOTO pacTBOpa B CHEKTPAIbHO
Pa3JIoKEHHOM CBEeTE HAOII0AAaeTCsl HATMUME MaKCUMyMa PacCcessHUusl B OKPECTHOCTH
TeMIIepaTypbl, COOTBETCTBYIOIIEH TeMIepaType Ooco0Oi Touyke pacTBopa. ITOT
MaKCUMyM pacCesHUsl CBSI3aH C Pa3BUTBIMH (QUIYKTyallMSIMH KOHIICHTPAIIHH.
XapakTep TeMIepaTypHOTro MOBEeICHUs, T. €. POCT pa3Mepa (IIyKTyaluuil u paguyca
UX KOPPENALUHU, BPAI JTU MOXET ObITh OOBSACHEH KPUTUYECKHM IIOBEICHHUEM,
AHAJIOTUYHBIM KPUTUYECKHM SBICHHSAM B CIy4ae paccilauBaloOLUINX pPacTBOPOB
BOJIM3U KPUTHUYECKOI TOUKH pacciIanBaHusl.

Takum oOpa3om, cpear BOAHBIX PACTBOPOB HEAIEKTPOIUTOB PacTBOp [ -

NUKOJIMH-BOJIa 00JIaJJaeT SPKO BBIPAKCHHBIM (HU3MUYECKUM CBOWCTBOM IIPH
ONpE/ICTICHHOW  KOHIICHTpAIlMd W TEMIepaType, KOTOpOE  OIpelessieT
TEPMOJUHAMUYECKOE COCTOSIHUE PACTBOpA, U KOTOPOE MPHUHATO Ha3bIBaTH 0COOOM
TOuKOM Ha (hazoBoii quarpamme 7-C.

[TonpoOHble wHccIeOBaHUS HMHTETPAIBHOW WHTCHCHUBHOCTH pacCEesHUS
BykcoM u JIMCHSHCKMM TMO3BOJMJIM aBTOpPaM MPEAMNOIOXKUTh, YTO 0co0asi TOYKa
pacTBOpa  COOTBETCTBYET COCTOSHUIO TEPMOJWHAMUYECKA HEYCTOWYHBOTO
paBHOBECHS, KOTJ]a PACTBOP IO TEMIIEpaType W KOHIICHTPAIMK Hanboiee OJIU30K K
KPUTHUYECKON TOUYKE pacclamBaHus. B TO ke Bpems, moapoOHbBIE HCCIEIOBAHMS
AHVCMMOBa TIOBENICHUS  YICIbHOW  TEIUIOEMKOCTH B  3aBUCHMOCTH  OT

KOHIICHTPAIIMU U TEMIIEPATyphl MO3BOIIN CAENATh BBIBOJ, UTO B MPUPOE 0COOOM
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TOYKE BOJIHBIX PACTBOPOB JICKUT MEXAHU3M CTPYKTYPHOTO MEPEXO0IA, & MAKCUMYM
WHTEHCUBHOCTH pPAacCesHUs CBsI3aH HE C KPUTHYECKUMH (IYyKTyallusIMu
KOHIIEHTPAIIMU, 4 BBI3BAH IPOLIECCOM CTPYKTYPHOM MEPECTPOVKHA PAcCTBOPOB Ha
MOJIEKYJISIpHOM YpoBHE. B pe3ynbTaTe 3TOW MEepecTpoiku BO3HUKAIOT OOJACTH,
coleprKalue TNPUMECH TPETe  KOMIIOHEHTBHI  pacTBOpa. BO3MOXKHOCTH
CTPYKTYpHOro (pa3oBoro mepexojila B pacTBOPax B OKPECTHOCTH OCOOON TOYKH
MOKa3aHa »JKCIEPUMEHTAbHO B paboTtax [26-28]. B BOAHBIX pacTBOpax B
3aBUCUMOCTH OT THUIA MPOSIBICHHOTO B3aMMOJCHCTBUS MOTYT 0Opa30BBIBATHCS
Pa3IMYHBIE TUIIBI CTPYKTYP: OT HAAMOJEKYJIAPHBIX arperaTtoB, ABHXKYIIMXCS Kak
OJIHO LIEJI0€, A0 aCCOLMATOB, COCTOSIIUX U3 MOJIEKYJ OJHOTO COpTa.

O630p pa3IUYHBIX HWHTEPHPETAIMA HKCIEPUMEHTATIBHBIX PpE3yJbTaToB,
BBITIOJIHEHHBIN B [33], mokazaj, 4TO OHU MPEANOJararoT OJM30CTh COCTOSHUS
pacTBopa Nnpu HOPMAJILHOM JaBJieHUs K (a30BOMY MEPEXOY KUIKOCTh-KUIKOCTh
WM 00pa3oBaHuE HA MOJIEKYJISIPHBIX CTPYKTYpP THIIA KJIACTEPOB.

N3BecTHO, YTO CYIIECTBEHHYIO HH(DOPMAIIHIO MOXKHO MOJYYUTh O XapaKTepa
nepexosa TEPMOJAMHAMUYECKUM COCTOSIHUE pPAacTBOpa M JUHAMHUKE IIPOLIECCOB
NPOTEKAIOMIMX BOJM3U KPUTHUYECKMX TOUYEK MOXKET OBIThb TOJlydeHa TMIpH
UCCIIEIOBAHUN CKOPOCTH BBICOKOYACTOTHOTO 3BYKa. Takoro poja HCCIEeIOBaHMS
OB BBITIOJTHEHBI, KOT/A JUIMHA BOJHBI 3BYyKa COMOCTaBHUMa C XapaKTEPHBIM
MacITaboM CTPYKTYPHBIX (iykTyaruid [41].

AHanu3 BBIIETIEPEUUCICHHBIX 9KCIEPUMEHTAIBHBIX (DaKTOB MO3BOJISIET HAM
CAenaTh BBIBOJ, YTO IIOJIyYCHHBIE HAaMU pE3ydbTaTbl 10  IOBEICHUIO
WHTEHCUBHOCTH CBETOPACCESHUSA B OKPECTHOCTH OCOOOW TOYKM Ha (PIyKTyarusix
KOHIIEHTPAINH, CKOPEE BCETO, 00YCIOBICHBI CTPYKTYPHBIM MEPEXO0JIOM KUTKOCTh-

KHUIOKOCTD.
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BbIBO/bI

PCBYHBTaTBI HCCJICAOBAaHUA HHTeraHBHOﬁ HUHTCHCUBHOCTH B KOMIIOHCHTAax

CIIEKTpa TOHKOW CTPYKTypbl JIMHUM Panes — UeHTpalbHass KOMIIOHEHTa H

KOMIIOHEHThl MaHenpiTama-bpuiitosHa — B MHUPOKOH 00JacTH TeMIeparyp B

pactBope /) - mukonuH-Boja (0.06 M.n. ) - MUKOJIMHA) MOTYT OBITh OOOOIICHBI

CJIEAYIOIIHUM 00pa3oM:

1.

BeinmosiHeH  aHanM3  COBPEMEHHBIX  CIIOKHUBIIMXCS  MOPEACTABICHUHA O
bU3MYeCKUX MEXaHM3MaX, MPUBOJAIIUX K YBEIMYCHUIO HWHTEHCUBHOCTH
paccestHusI CBeTa B OKPECTHOCTH KPUTHUECKUX U OCOOBIX TOUEK PaCTBOPOB;
MeTonoM Ja3epHON CHEKTPOCKONMUM C HCMOJb30BAHUEM JBYXIIPOXOJAHOTO
unteppepomerpa dabpu-Ilepo BricOKOTO paspenieHuss U KOHTPACTHOCTH OBLIU
MOJIYYEHBI CIIEKTPhl TOHKOW CTPYKTYpbl JUHUW Penes B BOJAHOM pacTBOpe
KPUTHUUYECKOW KOHIIEHTPALIMK B OKPECTHOCTH 0COOON TOUKH COCTOSTHUS,
[IpoBeneHo WHCCAENOBAaHUE TEMIEPATYpPHOIO TOBEIACHUS HWHTEHCUBHOCTHU
M30TPOITHOTO PACCESIHUSI CBETAa B PAcCTBOpPE ) -MUKOJIMH-BOJIA KPUTHUYECKOU
KOHIICHTPaLIUH;

N3ydenue pacnpeniesieHuss MHTCHCUBHOCTA B KOMIIOHEHTaX TOHKOW CTPYKTYPbI
MOKAa3bIBACT, YTO paccesHre Ha (PIYKTyalusx KOHIICHTPAIIMU B IIEHTPaIbHOMN
HECMEIIEHHOW KOMIIOHEHTE TpHUIUIETa MPEBOCXOAUT IO HWHTEHCHUBHOCTHU
paccesinne MaHenbiitama-bpuitooHa Bo BCEM TeMIIEpaTypHOM HMHTEpBAJie
HCCJICIOBAHUS;

MakcumMyM  MHTEHCUBHOCTHM  pacCesHUs, KOTOpPbIH  NPUXOJAUTCA  Ha
IIEHTPAIbHYI0O KOMIIOHEHTY TOHKOW CTPYKTyphl JuHUU Penes, oOycromieH
GbayKTyaIrusaMu KOHIICHTPAIIHUH;

IlenTp TpumieTa pacTeT ¢ POCTOM TeMIIEpaTypbl U UMEET MAKCUMYM B paliOHE
65°C. Dro cormacyercd ¢ TeM, YTO IIPU HPHUOIMKEHHH K 0CO0OH TOuKe
pacTBOpa MPOUCXOAUT POCT BQIYKTYyaIuii KOHIIEHTPAIUH;

MHTEHCHUBHOCTH KOMIOHEHT Manaensmram-bpumirosna BO BCEM

HCCICAOBAHHOM HHTCPBAJIC TCMIICpATYyp MCHACTCA HC3HAYUTCIBHO KaK IIO
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abCONIOTHOMY 3HAYEHHWIO, TaK W TO OTHOIICHHWI0O K WHTEHCHUBHOCTH TMpPH
temneparype t=9.5°C;

8. Kak u crnenoBano oxunaTh, MAaKCUMYM OTHOCHUTEIFHOM MHTEHCUBHOCTH BEChMa
HEOONBIION M 3aXBAaTHIBAET 00IACTh TeMmeparyp He mMenee 5-10°C B ommume
OT PE3KOr0 YBENWYCHUS MHTCHCUBHOCTH PACCESTHHOTO CBETa BOJIM3HM HIDKHEH M
BEpXHEH KPUTUYECKUX TEMIIEPATYpP pacclanBaHus;

9. llocTtaTouyHass IIMpWHA KYMojida HAOII0JaeMOTr0 MaKCHMyMa MpEIOCTaBIsIeT
BO3MOKHOCTh M3YYCHHS PA3NUUYHBIX SIBICHUN BOIM3HM 0COOON TOYKH yxke 3a 3-
5°C ot Heé, B TO BpeMs Kak BCe KPUTUYECKHE SBICHMS BOIM3U BEPXHEH MU
HIDKHEH TOYKHU pacClIauBaHUs Pa3bITPhIBAIOTCS B HEMIOCPEICTBEHHON OJIM30CTH
ot Hee B npegenax 0.1-0.01 °C;

10.Hamu wcciemoBaHusi JAIOT BO3MOXHOCTh  CYIIECTBEHHO  PACIIUPHUTH
TEMIEPATypHBIA JTUANa30H M3YUYCHHS KPUTHUYCCKUX SIBICHWH, BO3ZHUKAIOIIUX

BCJICACTBHUC PA3BUTHIX @HYKTyaHHI;'I KOHIOCHTPAIIUU.
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www.quantum-electron.ru — Caiit xxypHana «KBaHTOBasi 2JICKTPOHHUKAY
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www.maik.ru — Tlopran wu3marenbcTBa HayuHou maurepatypel MAUK,

coAepkaHue XKypHalIoB «KypHalm SKCIEPUMEHTAIBHOW W TEOPETHUYECKOU
buzukn», «ONTUKA U CIEKTPOCKOTIHSI»

www.lebedev.ru — Caiit ®usnueckoro Uucturyra Axagemuu Hayk (DUAH)

Poccun, conepxanue xyprana «Kparkue coobuienus mno ¢pusuke GUAH»
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OT3bIB

Ha JMCCEPTAMOHHYI0 paboTy MarucTpanra kadeapsl « TeopeTnueckas pusnka u
KBaHTOBasl 3JIEKTpoHHKay pusnueckoro gaxkynbrera Caml'y beknynatosa U.P. Ha Temy
«3mMepeHrne NHTEHCUBHOCTHU PACCESIHUSI CBETA B BOJHBIX PaCTBOPaX HEANEKTPOIUTOBY

o cnienranbHOCTH SA-440105 — nmazepHas dusuka.

Uccnenoanus $ha3oBbIX MEPEXOA0B U KPUTHUECKHUX SIBJICHUN B JKUJIKOCTSIX U PacTBOpax
MPEACTaBIsAIOT Cco0OM B Hacrosiiee BpeMs OOMHPHYIO OO0JacTh HWHTEPECHBIX U
aKTyanbHbIX (Qu3nueckux 3amad. OmHUM U3 HauOosiee OOMMX (PU3NYECKHUX SBJICHUM,
COMPOBOXKAAONTUX (ha30BBIA MEPEXO0J, SBISIETCS CHIBHOE YBEIWYECHHWE WHTEHCHUBHOCTHU
paccessHHOTO CBeTa, 00yCIOBICHHOE pOCTOM (UIYKTYaIlil mapameTpa mopsiaKa.

UccnenoBanuss MHTEHCUBHOCTU CBETOPACCESHHS B pacTBOpax C 3aMKHYTOH
00JacThIO paccIauBaHMs MOKa3ald, YTO TaKUE CUCTEMBbI O0IaIatoT PSJIOM CBOMCTB, eIe
TpeOyomux o0bsicHeHu. OTAETbHBIN HHTEPEC B 3TOM IUIaHE MPEJCTABISIOT PACTBOPHI
HEDRJIEKTPOJUTOB B BoAE. B BOAHBIX pacTBOpax MUPUAMHA U €TI0 METHINPOU3BOIHBIX
(MUKOMHOB) M3MEHEHWE KOHIICHTPAIIMU HEDJICKTPOJIUTa U TeMIEpaTyphl pacTBOpa HE
NPUBOJUT K pacciauBaHuioo. HecMoTpsi Ha OTCYTCTBME TOYKHM pacCiavMBaHUS B 3THUX
pacTBopax HaOJIFOAAEeTCs aHOMAJIMU B pacCesTHUU CBETa B 00JIACTH MaJIbIX KOHIIEHTpaIui
HEIJIEKTPOJIUTAa. BbIpakKeHHBIH MAaKCUMyM Ha KOHIEHTPAIIMOHHOW 3aBHCHUMOCTH
kod(dduimenTa paccessHus cBeta oOHapy»eH Ha KoHieHTparuu 0.1 M.A. ISl CHCTeMBbl
BoJla — MupUInH U B oomactu 0.06-0.09 m.11. 111 cucteM Boaa — METHIITTUPHIUHBI.

[ToBenenre nHTErpaIbHOM MHTEHCUBHOCTH PACCESIHUSI CBETA B BOJIHBIX pacTBOpax
HEIJICKTPOJIUTOB HM3YyYEHO JOCTaTOYHO IMOAPOOHO, HO HWHGOpPMAIUs O IOBEIACHUU
CIIEKTPAJIbHBIX XapaKTEPUCTUK PACCEIHHOIO CBETa B HUX B IIMPOKOM HMHTEpBAJIC
KOHIIEHTpAIIM MPaKTUYECKU OTCYTCTBYET. BMecTe ¢ TeM, u3yueHue Takux mapameTpoB,
KaK, HampuMep, HHTEHCUBHOCTh KOMIIOHEHT P3JIEEBCKOTO TPUILIETa (TOHKOW CTPYKTYPBI
nuHUM Penest) mMo3BOJNSET MONYYHUTh Tropaszio Oojblie HHPOpMAIUU O (PU3MYECKHUX
npoieccax, MPOUCXOMAIIMX B BOAHBIX PACTBOpax IPU HM3MEHEHHHM TeMIepaTypbl H
KOHIIEHTPAIIMU MOJIEKYJT HEJIEKTPOJIUTA.

Henpro  guccepranmoHHOrO  ucciaenoBanust  beknymaroBa W.P.  aBuioce

HUCCIICAOBAHUC TIOBCACHHA HWHTCHCUBHOCTHU PACCCAHHOIO CBCTa B CIICKTPC TOHKOM
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CTPYKTYpbI JIUHUU Pa1est B pacTBOpe )~IMKOJIMH-BOJA, 00JaAar0IIMM 0CcO00i TOUKOW Ha

(ha30BoIi IEarpaMMe COCTOSIHHUS B KOOPAMHATAX «TeMIIepaTypa — KOHIICHTPAIIH».

JUts nocTrKEeHUs Leau padoThl nepe] JUCCEPTAHTOM ObUIM ITOCTABIICHBI CIEAYIOLINE
3ajauu:

1. IlpoBenenue aHanm3a SKCIEPUMEHTATHHOTO M TEOPETHUECKOTO W3YUCHUS TIOBEICHHUS
MHTErpajbHOM HMHTEHCUBHOCTH CBETOPACCESHUSA B PacTBOpaxXx € OCOOOW TOYKOW B
3aBHCHMOCTH OT KOHIEHTPAIlMM H TEMIEpPaTypbl, KOTOPbIE OBUIM BHITIOJHEHHI B
MPEIIIECTBYIONINX UCCIETOBAHUIX;

2. Pa3zpaboTka METOAMKH HM3MEpPEHHs] MHTEHCHUBHOCTH CBETOPACCESIHHUS B CIEKTPAIHHO
pa30KEHHOM CBETE;

3. HccnenoBanne 4acTOTHOTO pacIpe/ieieHns] MHTEHCHBHOCTH B KOMIIOHEHTaX TOHKOU
CTPYKTYpHI JIUHUU Pernest.

4. Ananu3 pe3ylbTaTOB MCCIICIOBAHUS U COOTBETCTBYIOIINE BBIBO/IBI.

bekmymaror W.P. ycnemHO crpaBWiCS CO BCEMHU TOCTaBJICHHBIMH TEpell HUM
3ajayamMu. B mpouecce o0ydeHus Ha kadeape M BBIIOJHEHHUS JUCCEPTALIMOHHOIO
UCCIIEZIOBAHUSI OH MPOSIBWI CHOCOOHOCTHM B IUIAHE IOMCKAa M AHAJINW3a HMEIOIIUXCS
JUTEpPaTYpPHbIX MCTOYHMKOB, YMEHHUE NPOBOJUTH HEOOXOAMMBIE pacueThl, paboTaTh ¢
Hay4HbIM O00OpYJOBaHUEM, II0Jy4yaTh OSKCIIEPUMEHTAJbHbIE JaHHbIE, HPOBOAUTH HX
aJleKkBaTHYyl0 00paOOTKYy M COIIOCTaBICHHME C pe3yJbTaTaMH 3KCIIEPUMEHTAIbHBIX U
TEOPETHUYECKUX HCCIEJOBAHUN JAPYrMX aBTOPOB, a TaKKe I'PaMOTHO U aKKypaTHO
opopMIIATH pe3yabTaThl CBOUX HCCIIEJOBAaHUN B BHUAE OTYETOB U MarkucCTEpPCKOU
aMccepTaLuy.

Cuurato, yto auccepranuonHas padora bekmynaroBa W.P. Ha temy «/3mepenue
UHTEHCUBHOCTH pAacCesiHUs CBeTa B BOJHBIX pacTBOPaX HEIIEKTPOIUTOB» IO
aKTyaJbHOCTH, HOBH3HE, 00bEMY BBIMOJIHEHHBIX HCCIEJOBAHUNA M HAYYHBIM BBIBOJIAM
COOTBETCTBYET TPEOOBaHUAM, MPEIbIBISIEMbIM K MaruCTEpPCKUM IHCCEPTALUSAM, a caM
beknynaroB W.P. 3acimyxuBaeT NpUCYXIEHUS €My YYEHOM CTENeHH Marucrtpa Io

cneruanbHOcTH SA-440105 — Jlazepnas ¢usuka.

Hay4HbIif pyKOBOIUTENb: pod., 1.¢.-m.H. Cabupos JI.M.
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PELHEH3UA

Ha JIMCCePTallMOHHYIO paboTy Maructpanta Kadeaps! «Teopernueckas pus3nka u KBaHTOBas
aneKTpoHuKay ¢pusndeckoro paxkynprera Caml'V beknynarosa N.P. nHa remy «M3mepenue

HHTCHCHUBHOCTHU paCCCAHUA CBETA B BOJAHBIX PACTBOPAX HEOJICKTPOJIUTOB» 110 CIICHHAJIBHOCTU

5A-440105 — nazepHas ¢pusnka.

Huccepranmonnast pabdota beknynatoBa W.P. mocesmena w#3y4eHHIO HWHTEHCUBHOCTHU
paccessHHOTO CBETa B CIHEKTpe TOHKOW CTPYKTypbl JUHUM Penes B BOJHOM pacTBOpE
HEIJIEKTPOJIUTa, oOOyiajaromeM oco0oil Toukoi Ha (a3oBol JguarpaMMe COCTOSIHUSI B
KOOpJMHATAX «TeMIIepaTypa — KOHIICHTPALIHS.

B kadectBe 00BekTa wHCClIeqOBaHUN OB BBHIOPaH BOJHBIM PACTBOp Y-TIMKOJUHA (4-
METWITTUPUINHA) ¢ KoHIeHTpanuei 0.06 m.1.

AKTyaJqbHOCTh TIOJIOOHBIX HCCIEOBAaHWNA OOYCIIOBIIEHa TE€M, 4YTO HCCJICIOBAHUS
WHTETPAIIbHOW WHTEHCHUBHOCTU PACCESTHUS CBETA B ATOM pACTBOPE MPOBEACHBI JOCTATOYHO
noapoOHO, HO WHMOpPMAIUs O TEMIEPATYPHOM TOBEJACHUU CIEKTPAIBHBIX XapaKTEPUCTHUK
PAacCessHHOTO CBETa — MHTEHCHBHOCTH KOMITOHEHT PAJIEEBCKOTO TPUILIETA - B HUX MPAKTUUECKH
OTCYTCTBYET. OKCHEPUMEHTAJIbHOE UCCIECJOBAaHHE TaKUX CIEKTPAIbHBIX XapaKTEPUCTUK
MO3BOJISIET TOJIYYUTh LEHHYIO HHQOpManuio o (uU3MUecKkux mpoueccax, MPOUCXOISAIMINX B
BOJIHBIX PacTBOpax ¢ 0coO0¥ TOUKOM MPH M3MEHEHUU TeMIepaTypbl U KOHIIEHTPALUH MOJIEKYI
HERJIEKTPOJIUTA.

Huccepranuonnas pabora beknymnaroBa W.P. cocroutr u3 BBeAeHHs, Tpex IJIaB,
3aKJIFOUEHUS U CIHICKA UCTOJIb30BAaHHON JIUTEPATYPHI.

Bo BBenenuu chopmynupoBaHa akTyalbHOCTb AMCCEPTALIMOHHON paboThl, WENb U
OCHOBHBIE 33/1a4l UCCIIEIOBaHUs, CPOPMYIUPOBAHBI MTOJIOKEHUS, BHIHOCUMBIE IUCCEPTAHTOM Ha
3aIUTYy.

B mepBoii riiaBe mpUBOIUTCS KpaTKUil 0030p TEOPETUYECKUX U IKCIEPUMEHTAIbHBIX
paboT mo ucciexyeMoit 001acTu, U CTaBIATCA KOHKPETHBIE 3a]]auu I HACTOSIIEH paboThI.

Bo BrOopoii rmaBe paccMOTpEHbI OCHOBHBIE KOHCTPYKTUBHBIE OCOOEHHOCTH U
XapaKTePUCTUKU  DKCIEPUMEHTAIbHOM  YCTAaHOBKHM, U3JIOKEHAa  METOAMKA  M3Yy4eHUs
WHTEHCUBHOCTHU CIEKTPAIBHBIX IMHUN B CIIEKTPE TOHKOW CTPYKTYPHI JTUHUH Pamest.

B tperheii rmaBe guccepranMu  OOCYXKIAIOTCS  pe3yNbTaThl  HCCIEIOBAHUS
TEMIIEPaTypHOH 3aBUCHUMOCTH WHTEHCHBHOCTH IEHTPAJIbHOW KOMIIOHEHTHI JHHMHM Panes u
KOMITIOHEHT TOHKOHM CTPYKTYphl (KOMIOHEHT MannaenbinTtaMa-bpuiiosHa) B BOJHOM pacTBOpe

ramMmma-IMKoJInHa C KOHHCHTpaHHCﬁ, COOTBCTCTBYIOH_IGI\/'I 0co00# TOUKeE. HpOBOI[I/ITCﬂ aHaJInu3
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MOJYYEHHBIX 3KCHEPUMEHTAIbHBIX JaHHBIX C TOUKH 3PEHHSI COBPEMEHHBIX TEOPUM O MPHUPOJIe
0C000¥ TOYKH U UMEIOIINXCS Pe3yJIbTaTOB UCCIICIOBAHUI IPYTUMH METOaMH.

B 3aximroueHuun auccepranyy NPUBEICHBI OCHOBHBIC BBIBOJIBI IO pe3yabTaTaM pabOThI.
[To pe3synbTaTam BBINOJHEHUS AUCCEPTALMOHHOTO MCCIIEIOBAHUS aBTOPOM CJlEJIaH OCHOBHOM
BBIBOJI O TOM, YTO MAKCUMyM HHTEHCHUBHOCTH CBETOPACCESIHHUS, KOTOPBIH MPUXOAUTCS HA
[EHTPATBHYI0 KOMIIOHCHTY TOHKOH CTPYKTYphl JHHHH Poayes, cBsizaH ¢ (QIyKTyamusiMu
KOHUEHTpALH.

B uenom crnenyer OTMETUTD, UTO IOCTOMHCTBO JUCCEPTALMOHHON paboTe 3aKiItoyaeTcs B
TOM, YTO B HEH 3aTPOHYTHIE BOIIPOCH PACCMOTPEHBI IOCTATOYHO MOJIHO, 000CHOBAHHO TTPOBEICH
aHAIN3 HKCIIEPUMEHTAILHBIX PE3YJIbTaTOB. B CBA3M C 3TUM CPOPMYIHPOBAHHBIE HAyYHBIE
BBIBO/IBI 110 PE3yJbTaTaM paOdOTHI HE BHI3BIBAIOT COMHEHHIA.

B kauecTBe 3aMeuanuii no pabote cieayeT OTMETUTH CIIEIYIOLIEE.

1. He coBcem moHsATHA MpUYWHA BHIOOpPA OTHOCHUTEIBHBIX €IUHUIl U3MEPEHHS] MHTCHCUBHOCTH
PaccestTHHOTO CBETa IIPU aHAJIM3€ CIIEKTPa PaCcCEsTHHOTO CBETA;

2. Ha TtemmepaTypHBIX 3aBUCHMOCTSAX WHTEHCUBHOCTH pacCcesHUs CBeTa (IICHTpajbHas
KOMIIOHEHTA) NP OTIPEACIICHHON TeMIIepaType OTYETIIMBO BUJIEH MAKCUMYM, HO XOTEJIOCh OBl B
paboTe BUIETh OPUTHHAIBHBIC CIIEKTPHI, U3 KOTOPHIX 3Ta OCOOCHHOCTh ObLTa OBl MOHATHA
YUTATEIIO.

Kpome 3toro B pabote BCcTpedaroTCs HEKOTOPbIE I'paMMaTHYEeCKHE M CTHJIMCTHYECKHE
OLIMOKHU, KOTOpHBIE, B IIEJIOM, HE BIIMSAIOT Ha KQ4eCTBO PabOTHI U MOJy4YEeHHbIE B HEH pe3ylbTaThl
Y BBIBOJBI.

HecmoTps Ha 3ameuaHus cienaHHbIe 3aMEUYaHUs, CUYMTA0, YTO MO TIIyOMHE pa3paboTKu
TeMbl, O00OBEMYy M KauecTBY IIOJIYYEHHBIX pPE3yJbTaTOB U BBIBOJOB MarucTepckas
nuccepTanonnas pabora bekmynarosa W.P. ynoBierBopsieT TpeOOBaHUAM, MPEABSIBISIEMBIM K
MarucTepcKuM AMCCEpPTAlMsIM, U MOXET ObITh JOMyIeHa K 3alllUTe, a €€ aBTOP 3acilyKUBaeT

MPUCYXJIEHUS CTENeHH MarucTpa no cnenuansaoctu SA-440105 — JlazepHas gusuka.

Penensenrt: HUcmannos D.
K.(.-M.H., TOIIEHT Kadeapbl

ectecTBeHHbIX Hayk CamCXU

PELHEH3UA
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Ha JMCCEPTAMOHHYIO paboTy MarucTpanra kadeapsl « Teopetuueckas puznka u
KBaHTOBasl 3JIEKTpOHHKa» (pusnueckoro gaxkynprera Caml'y beknynatosa U.P. Ha Temy
«3MepeHrne NHTEHCUBHOCTHU PACCESIHUSI CBETA B BOJHBIX PaCTBOPaX HEAIEKTPOIUTOBY
o cnienmanbHOCTH SA-440105 — nmazepras dusuka.

B nuccepranmonnoit pabore bekmymnaroBa W.P. uzyuena temmeparypHasi 3aBUCHMOCTH
MHTEHCUBHOCTH KOMIIOHEHT CIIEKTpa TOHKOW CTPYKTYyphl JMHUM Parnes B pacTBope ¢
ocoboii Toukod. B kauecTBe 00BEKTa H3yueHUs ObLI BBIOpaH BOJHBIM pacTBOp Y-
MUKOJIMHA, B KOTOPOM 0c00asi Touka COOTBETCTBYyeT KoHueHTpauuun 0.06 wM.n.
HEIJIEKTPOJINTA.

N3ydyenne CHEKTpalbHO-PA3IOKEHHOIO CBETa MOJIEKYJSIPHOTO  PAaCcCEsTHUS
npenacTaBisieT co00il akTyallbHOE HaMpaBlieHUEe PHU U3YyUYEeHUN PU3NUECKUX MEXaHU3MOB,
MIPOUCXOJIIINX B PACTBOPE HA MOJIEKYJIPHOM YPOBHE B OKPECTHOCTH 0c000# Touku. K
HACTOSIIIIEMY BPEMEHH CIIOKUIICS PsIi MPEICTaBICHUN O MpUpoAe OcOoO0OM TOYKH, HO
MOJIHOTO TOHMMAaHMsI BCEro CIHEKTpa MPOLECCOB, NPOUCXOJAIMIMX B  00JacTu
TEPMOJIMHAMHUYECKON HeCTaOMIIBHOCTH PACTBOPOB, MOKA e1lie HeT. P BonpocoB TpedyeT
AKCIIEPUMEHTAIIBHOTO U TEOPETUUYECKOTO U3yUYECHUS.

HuccepranuonHas padora bekmynaroBa W.P. cocrout u3 BBeaeHus, Tpex IJiaB,
3aKJIHOYEHUS U CIIMCKA UCIOJIb30BaHHOM JIUTEPATYPBHI.

Bo BBeneHMH 00OCHOBBIBAETCS AKTYyaJlbHOCTh JUCCEPTALMOHHOW paboThI,
OXapakTepu3oBaHa  CTENEHb HW3YYEHHOCTH NPOOJEMbI, HCXOJsi U3  KOTOpOH
chopMyIHpOBaHbl IeJIb M 3a/Ja4dl HUCCJIENIOBAaHUSA, a TaKXKe OCHOBHBIC MOJIOKECHHUS,
BBIHOCUMBIE Ha 3aLIUTY.

B  nmepBoil rnaBe mOpUBOAMTCS  KpAaTKUM  0030p  TEOPETHYECKUX U
AKCIIEPUMEHTANIBHBIX PabOT MO HcciaeayeMoil 00J1acTh, UMEIOIIHNECs Ha TaHHBIIT MOMEHT
JNOCTH>KEHHUSI U HEPEILICHHbIE 3aJayd, CTaBATCS KOHKPETHBIE 3aJauM JUisl HACTOsLIEH
paboTEHL.

Bropas r1maBa moOCBsIlIEHa PAcCMOTPEHHUIO SKCIEPUMEHTAIbHOM METOAUKHU
W3YUYEHUs CIEKTPOB MOJEKYJISIPHOTO pacCesiHUs B KUIKOCTSAX M pPacTBOpax, CXeMe M
OPUHIMIY  pabOThl  JKCIEPUMEHTAIbHOW  YCTAHOBKH,  METOAHMKE  HM3y4YeHUs
VHTEHCUBHOCTHU CHEKTPAJIbHBIX JIMHUM B CIIEKTPE TOHKOM CTPYKTYpHI JIMHUU Pastest.

B Tperbeit TnaBe nuccepTranMM TPUBOIATCA UM OOCYXKIAKOTCS PE3YJIbTAThI
HCCIIE0OBaHUSl MHTEHCUBHOCTH KOMIIOHEHT PAJIEEBCKOIO TPHUIUIETa B 3aBUCHUMOCTH OT
TeMIepaTypsl B BOJHOM pPacTBOpE Y-MHKOJIMHA MPU KOHUEHTPALUU, COOTBETCTBYIOIIEH
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oco0oil Touke. llomyyeHHbIE SKCIEPUMEHTANbHBIE JaHHBIC AHATU3UPYIOTCS C TOUKHU
3pEeHUsI COBPEMEHHBIX MPEJCTABICHUM O MpUpoAe OCOO0H TOUYKHM U HUMEIOIIUXCS
pe3yIbTAaTOB UCCIEIOBAHUN TIPYTUMU METOIAMHU.

B 3aknroueHnu quccepTranuu aBTOp IPUBOAUT OCHOBHBIE BBIBOJBI IO PE3yJIbTaTaM
pabotsl. K Haubosee BaxkHBIM BBIBOJAM MOXKHO OTHECTH BBIBOJ 00 OMPEAEISIONICH poau
(baykTyanuii KOHILIGHTPAllMM B SIBJICHHH CYIIECTBEHHOTO pPOCTa WHTEHCHUBHOCTHU
[EHTPaJIbHON KOMIIOHEHTHI TP MPUOTMKEHUU K TEMIEpaType 0CO00M TOUKH.

B menom guccepranmumonHas paboTa MPOU3BOJMT XOpPOIEe BICYATICHUE.
YOeautenbHO TPOBEACH aHAIU3 TOJYYEHHBIX OJKCIEPUMEHTAIbHBIX PE3yIhTaTOB.
Hayunbie BbIBO/IBI IO pe3yibTaTaM pabOThl HE BHI3BIBAIOT COMHEHUM.

B xauecTtBe 3ameuanuii mo pabote, Ha MOM B3IJISI, MOXKHO OTMETHUTH CJIEAYIOIIEE:
1. B 3anumiaeMbIX OJIOKEHUSAX aBTOPY CIIEI0BANIO ObI UCKIIOUUTH IMTyHKT O TOM, YTO Ha
3aIUTY BBIHOCATCS Pe3yJIbTaThl IKCIIEPUMEHTAILHOTO HcclieioBanusl. JKenaTenbHO ObLIO
OBl 3aIMIIATh HE PE3yJIbTAThl, @ HAYYHBIC BHIBOBI 110 TIOJYYCHHBIM Pe3yJIbTaTaM;

2. XKenarenpbHo OBUIO OBl MCKIIOUWTH TyOIUPOBAHUE IKCIIEPUMEHTAIBHBIX JAHHBIX B
BUJIC U TAaOIHI], U TPaPUKOB, a OCTAHOBUTHLCS TOJIBKO Ha JEMOHCTpAIMU PE3yIbTAaTOB B
BUJIC TPAPUKOB.

3. B pabore BCTpedaroTCsi ONevYaTKH, HEKOTOPhIE IPaMMATUYECKHE M CTUIUCTUYECKHE
OIINOKH.

B menoM GoNbIIMHCTBO 3aMeuUaHUi MO paboTe HOCAT CKOpee PeKOMEHIaTeIbHbBIN
XapakTep ¥ HE BIUAIOT Ha KAYECTBO PaOOTHI M IMOJTyUYCHHBIE B HEM BHIBOJIBI.

Cuuraro, 49T0 1O O0O0BEMYy TMpOAETaHHONW pabOThl, KAYECTBY IOJYyYCHHBIX
pe3yIbTAaTOB U CACIAaHHBIM HayYHBIM BBIBOJIAM MarucTepckas AWCCepTalMoHHas paboTa
bekmynatropa N.P. ymoBieTBopsieT TpeOOBaHHSAM, MPEIBABISIEMBIM K MarHCTEPCKUM
JTUCCEpTaIsIM, a €€ aBTOp 3aciHyKHBaeT TNPHCYKICHUS CTEICHH Marucrpa I1o

cnernranbHocTh SA-440105 — Jlazepras ¢pusuka.

Peniensenr: K.(p.-m.H. Cemenos [I.1.
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