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KHWPHUII (1OKTOPJIMK THCCEPTANMACH AHHOTALUSICH)

Juccepranuss MaB3yCHHUHT [10J13ap0JIMIY Ba 3apypusATH. ByryHru KyHaa
CYIOKJIMKIIapAa KOOMepaTuB Xoaucanap Ba ¢azaBuil yrtunuiap Guukacu, Kydjau
GAyKTyaluusslaHyBYd ~ MYXUTJIAp  ONTUKACH  PUBOXJIAHUIIM ~ OujaH  Oup
KOMIIOHEHTJIM CYIOKJIMK Ba OJpUTMalapia MaxcyCc Xamja KpUTUK HyKTallap
atpoduna conup Oymanurad QU3MK XoaucCaIapHU TAJKUK KUJIUII MyXUM aXxaMUST
kacO sTMokaa. Kputwk HykTa arpoduma kaTta MaciiTadivd Koppesuusiap,
CTPYKTYpaBUU Ty3WJIMAJIap XOCHJI OYnuIlM, Oy3WIUIIA HAHOYI4aMiIu (pa30BUM Ba
BaKT Mmacmradiapuaa HaMo€H OVmamu. Maskyp TaakukoTiap (aza yTumuiapaa
KOJUIEKTUB (TapThO TMapaMeTpu) Ba HYKU DPKUHIIUK JapakalapuHUHT Y3apo
TabCUPH XYCYCHATIIADUHU aHUKJIAIIra OaFulUIaHraH. Ym0y MyaMMO €YUMU
XO03Upru 3aMOH Onodusrka, OMOKUME Ba OMOTEXHOJOTUSI COXAaCHJla UCTHUKOOIUIN
HAHOTEXHOJIOTUK WYHATUIUIAPHU Xa€Tra »KOpUil KUIHUIIIA MyXUM axXaMmHsT KacO
STaau.

CyIoKJIHMK XOJJATUHUHT KPUTUK Ba MaxCyc HyKTajapu atpoduua EpyrauKHUHT
Peneil counnuin cnekTpusia HO3UK CTPYKTypa KOMIIOHEHTJIAPUHUHT YacTOTABUI
CUJDKUIIN, CIIEKTPal KEHIJINTH, UHTErPpaJl UHTECUBJIUTH Y3rapuily TUHAMUKACUHU
TQAKUK  KWJUII ~ HAaHOMACIITA0  yrmyamuiapja  CYIOKJIUKIAp  KOPPETsTUB
XYCYCUSTIAPUHUHT HaMOEH OVnumM, EpyFIMKHUHT MOJIEKYJISIP  COYMJIMII
CHEKTPUHU TaJKHK KWIWII, MOJAJAiap CTPYKTypacH Ba KHHETHUK XOCcCallapu
TYFpUCHIa MyXUM WIMHA MabiyMoTjiapra 3ra OYiauil UMKOHUHHM Oepau. UyHKH
CouMaraH  EpyFIMKHMHI  CHEKTpal  TapkuOW  TEKIUMPWIAETraH  MYXHUT
TEPMOJIMHAMHMK  KaTTAIMKJIAPUHUHT  (PIyKTyauusicu  JAMHAMHKAacu  OujiaH
aHukaHagu. JlekuH OyHAall TaAKUKOTJIAPHM amajira OIIMPHUII Mypakkad
AKCIIEpUMEHTall Macaja xucoOnaHaiau. by kapa€Hna KpUTHMK HYKTa SIKMHH]IA
CHEKTPHUHT HO3UK CTPYKTYpaCMHU KaWJ KWIHII MypakkaOiamaau, 4YyHKH
MyXuTaa GIyKTyanus opTanau, Oy aca yWFOHYBYaH €PYFIUK YACTOTACH 1A COUMITUII
WHTEHCUBIUTUHUHT Ky4win ommumura onub kemamu. Ly caGabnu CyrOKIMKHUHT
KPUTUK HYKTacH arpoduja COUWITaH EPYFIMK HO3UK CTPYKTYpAacH CIEKTPUHH
TaJKUK KUJIUII Ky/a KaM YpraHuiras.

CyloKmHMK Xo0laTh KPUTHK Ba Maxcyc HyKTajapu arpoduga ¥yprada
MOJICKYJIIp TapTHOW MmacmrTadujga CTPYKTypa XOCHJI KWIHII >KapaHu Ba
(GaykTyauuss TMHAMUKACH KOHYHUSTIAPUHM, XaMmJa CYIOKJIHMK TYpFyHMac XOJjaTH
Ba TEPMOJMHAMHMK TYpPFYH XOJIATUHM HWHBAa3uWB (KOHTAKTCU3) TaXJWJ KAJIUII
CHEKTPOCKONUK  YCYJIMHU  PUBOMIIAHTUPUII  JUCCEpPTAIlMsl  MaB3yCHHUHT
3apypusITHHM Kypcataau. by ycyn acocupa kKywid (QIyKTyalMsUIaHyBYU
MyXUTiapaa EpyFIMKHUHT MOJEKYJSIp COYMIIMIL, CYIOK XOJjaT Hazapusuiapu
MyaMOJIapUHU €YHUIIla MYyXUM WIMHA amanuii axamusiT kacO 3THO Ba Kepakiu
XyCycCUsTIapra sra MaTepuauiapHu OJIUIIT UMKOHUHU OepaJiu.

V36exucron PecryGmukacu Ipesupentununr 2010 imn 15 nexabpaaru
[IK-1442-con «2011-2015 immnapna Y36exkucton PecryGnmuKkacH CaHOATHHH
PUBOXK-TAaHTUPUIIHUHT yCTYBOp WyHanuuuiapu Ttyrpucuaarru Kapopu xampaa
Ma3Kyp (QaonusTra TEerMuuld  OOmKa  MEbEPHM-XYyKYyKHH  XyKKaTiapiaa



Oenrunanran Basu(argapHW aManra oummpuira ymoly JuccepTanus TaAKUKOTH
MyalsiH J1apakaja Xxu3maT KWJIau.

TagKuKOTHHHT pecny0/auKa (paH Ba TEXHOJOTUSUIADH PUBOKJIAHMUIIM-
HUHI YCTYBOP HyHaJuNLIapura OOFJIMKJIUIrU. Maskyp TaJKUKOT pecryOiuka
dan Ba TexHonorusiapu puBoxkiIaHUIIMHUHT DIl «DPusuka, acTpoHOMUS,
SHEpPreTka Ba MAIMHACO3JUK» aCOCHH YCTyBOp MYHanummra MmyBO(HK
Oa)kapuJIraH.

JAucceprauMsiHUHI MaB3ycHM OyiiMuya XajakKapo WIMHH-TAAKUKOTIAP
mapxu. CylOKIHK KPUTHK XOJIATH, COYWITaH EPYFIMK HMHTErpall XapaKTepHUC-
TUKaJlapyuJa CYIOKJIWK XOJaTH KPUTHK Ba Maxcyc HyKTajdapu arpoduua rOKOpu
YacTOTAJIM TOBYII TapKaJIWIIN XapakTepuja KaTTa MacIITabiu Koppensiusiap
HaMOEH OYJMIIM KaXOHHUHI €TaKyd WIMUN MapKa3jgapd Ba OJIMA TabiIuM
Myaccacaiapu, xxymiuanad University of Maryland (AKI), University of Silesia
(ITonwrra), Institute of Industrial Science, University of Tokyo (SImonwust), Research
Institute for Solid State Physics and Optics (Benrpusi), Poccus danmap
akagemusich ®Pusnka uHCTUTYTH Ba Cankt-IleTepOypr maBnaT yHUBEPCUTETH
(Poccust), KueB Ba Opecca mwuii yHuBepcureriaapu (YkpawHa) xampza
CaMapKaHT JaBJIaT yHHBepcuTeTHIA (Y30eKHCTOH) TaJAKHKOTIAp  OJHO
OOpUIIMOK/1A.

KaxoH MHKECUIA CYIOKIMK TEPMOJMHAMUK TYpFyHMac XoJlaTula Maxcyc Ba
KPUTUK HYyKTajapu SKUHUAA COYMIIraH EpYFIMK CHEKTpald TapKuOuaa HaMOEH
Oynaguran TtapTtuO mnapamerpiaapy (IYKTyalMsCd JUHAMUKACHHMHT (PU3UK
MEXaHU3MIIADUHU aHUKJAlAa KaTop, >KymulaJlaH, KyWuJard WIMHA HaTvKajiap
OJIMHTaH: KPUTHUK HYKTa SKMHHAA Ba OOIIKAa MKKUHYM Typ (azaBuil yTuuuiapaa
CYIOKJIMK TAaOMAaTUHUHT YMYMHH XYCYCHUSTJIIApU OKCIIEPUMEHTa] aHUKJIAHTaH
(University of Maryland, AKIII); kputuk sxapauinapia QIyKTyalusuiapHHHT
y3apo Tabcupaa ceswnapaud poiau  Oopauru aHukianrad (Poccus danmap
akagemuscu Pusznka MHCTUTYTH, PoccHs); CUCTEMalTapHUHI KPUTHK HYyKTajap
AKUHUAAa ~ QU3UMK ~ XyCycHUSATIapra  HOAHANUTUK  (CHHTYJSIp)  Y3rapuiiu
AKCIIEpUMEHTaN aHuK1anraH (Silesia yHuepcutetu, [lomblna); KpUTUK Xoaucanap
YHUBEPCAUIMTUHU Ky3aTUII [IAPOUTIIapU TOMMJINO KPUTUK XOJUCATIAPHUHT
m3omoppusmu  (apasu Ttakimmd kwimnradn (Tokyo ywuBepcurern, SnoHus;
Maryland yausepcutetu, AKIII).

ByryHru kyHaa CyIOKJIHMK XOJAaTH MaxcyCc HYKTaCl Ba UKKWJIAHTAH KPUTHUK
HYKTaCu XyCYCUATIApU TaaKUKu Oyiinmua Oup KaTop, >KymusaJlaH, KyWHaaru
yCTYBOp HYyHanuuuiapja TaAKUKOTIap Oau0 OOpUIMOKIA: Maxcyc HyKTalu
HODJIMKTPOJIUTIIAD CYB OJpUTManapuja EPYFIMK COYWIMIIM CHEKTPU HO3UK
CTPYKTYpPacMHU TaJKUK KWIWII, HO3MK CTPYKTypa KOMIIOHEHTJApH CIEKTpal
KEHIJIUTH, SpUTMa MaxcyC HYKTacu SKUHUJA IOKOPU YacTOTaId TOBYLI TE3JIUTH
JUCHEPCHUICH  XapaKTEpUHU  AHMKJIAIL, JHCIEPCUSHHUHI  pEJaKCallMOH Ba
HOpEJIaKCAllMOH MEXaHM3MJIApMHU wWnpiad uukum  Oyiindya Hazapuil  Ba
AKCIIEPUMEHTAJ HATH>KAJIap OJIMHIaH.

MyaMMOHHMHI YPraHWwIranJukK aapaxacu. CyrOKIMKIapaard KpUTHK
xoaucanap Ba ¢azaBuil YTUILIAPUHU SKCIIEPUMEHTAN YPraHWIl XO3UPIH BaKTAA
non3ap0 (GU3MK MacajallapHUHT KEHT COXAaCHMHU TamKui 3Taau. CyIOKIUK KPUTHK
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coxacugaru €pyriuk counmmiun Hazapusicu JI.C. Opumreiin Ba @. IlepHuke
TOMOHM/JIaH spaTuiran 3au. Ukkunuu Typ dazaBuil YTUILUIADHUHT YMYMUN X0JIaTH
B.JI. 'uu30ypr Ba yHuHTr morupaiapu tomonuaad JI.JI. Jlanmaynunr ¢azaBuii
yTULUIap Ha3zapusacH acocuzaa sipaTwirad. KarimamiianyBum spuTManap/ia KpUTHK
xonucanap Ba (azaBuil yTumap coaup OyiaauraH CUCTEMaJapHUHT YMYMHUUH
XYCyCUSITIapUHU HaMO€H 3Taau. Typau MyXuTiapaard UKKUHYU Typ (azaBuid
yTUILUIap MaH3apacuaa KyNruHa Oup XWUIMK (KPUTHK XoJucaiap u3oMophu3Mn)
MaBxkya. Ly caGabmu KaTaMJIaHUIIHUHT KPUTHK HYKTAacH SKUHHAA EPYFIUK
COUMJIMIIM CHEKTPUHU 3KCHEPHUMEHTAI TaJKUK KWJIUII YMYMHI XapakTepra sra
Oyaran MabJIyMOTJIApHU OJUIITa UMKOH Oepanu. ONMHraH MabIyMOTJIap TypJiid
tabuarra sra (azaBuil yTUNUIApAArd KPUTUK XOAMcCalapra TaTOMK KWJIMII Ba
(azaBuil YyTUIIIAPHUHT MUKPOCKOIMK HA3aPHUSCUHU SIPATHUIL YUyH 3apyp.

Poccus ®annap axagemusHuHr Myxoup awvzocu M.JI. ®abenuHckumii
paxOapnuruga €nuK COXaJld KaTJIaMJIaHyBYM dpUTMaiapja EpyrIuKHUHT
MOJIEKYJISIP COYMJIMII CIEKTPU OSKCIEPUMEHTaNl TaAKHUKA KEHI KyJamJa
YyTKaswirad. by TaakukoTiIapja MaBxXyj] Hazapusuiap OWIaH HM30XJall MYMKUH
OynmMaraH SHTH XOAucalap, SbHU KATJIAMJIAHUIITHUHT FOKOPH Ba MACTKU KPHUTHK
HYKTaJapu TeMIiepaTrypacujia SKUHUJA TUMEPTOBYIIHUHT Ky4wlId IOTUIUIMN (OY
M. ®ukcman Ba K. KaBacakmimapHUHT y3apo TabCUPJIAaHYBUYM MOJAJIAP HA3APUSICU
xamaa JI. Kaganos Ba K. CBU(TIapHUHT AMHAMUK CKEWJIMHT HA3apUACUTa MOC
KeJIMaiI1), TAacTKU KATJIAHUII KPUTUK HYKTACHJA TOBYII TE3JIUTHMHUHI KaTTa
JUCHEPCHUSICM Ba YHUHI TeMIlepaTypara Kywid OOfnMKIUrd (Oy HaTHXKIApHU
M.A. JICOHTOBUYHUHT pENaKCallMOH Ha3apusICh HYKTaW Ha3apuaaH H30XJIall
MYMKHH 3Mac) 3KCIIEPUMEHTAI aHUKJTaH/IH.

V36exncTonnmK omuMmap, Kymnagan, axagemuknap 11K, Xa6uGymiaes,
A K. Oraxyxae, mnpod. . Oraxonos, npod. D.X. TyxBarymnuH, npod.
JIM. CabupoBnap  TOMOHMJAH  DJPUTMAJAPDHUHT  ONTHK  Ba  aKyCTHK
XapakTepUCTHKAJapu TaJKUK KWIMHTaH. TagKUKOT HaTWkKalap acocuia
MOJIEKYJISIp JKMXATJaH OMHAp dpUTMaliapa MoJieKyjaiapapo y3apo TabCHUPJIAHHMII
Ba peJlaKcallys BAKTUHUHT TYPJIH KapacHaapaaru XapakTepUCTUKACH aHUKJIAHTaH.
Camapkana npaBmar yHuBepcutetuga mpod. JIL.M. CabupoB paxOapauruma
CYIOKJIMKIIADHUHT MaxCyC Ba KPUTHUK HYyKTajJapu SKUHHAA (QIyKTyaluoH Ba
CTPYKTYpPaBUU XOJAUCAIAP OSKCIEPUMEHTANI TAAKUKOTIApU YTKa3sWIMOKAa. by
TaAKUKOTIApAa EPYFIMKHUHT M30TPOIN Ba aHU30TPOIN COUMJIMIIMHU YpraHuIiia
CHEKTPOCKONUSl  yCyjulapu  KYyJaHUIMOKIa.  TaaKuMKOTIap  HaTWKacuja
TYIIYHTHPHIN Tajgad dTUNagurad OWp KaTop SHTM (UMK XOJucajiap aHUKJIaH]IH.
bynap wumpa: Maxcyc Ba KpPUTUK HYKTIM 3pUTMaiap/a CHEKTp HO3HK
CTPYKTypacu KOMIIOHEHTJIAPUHUHI OPTUKYA CIEKTpaJl KEHTalMIlW; 3pUTMa
KaTJaMJIaHUII KPUTHK HYKTACH SKUHUAA aHU30TPOI COYMJIMII CHEKTPUHUHT
TOpAUIIN; MaXCyC HYKTAJIU SpUTMaliapAa IOKOPU YacTOTAIN TOBYII TE3JIUTMHUHT
aHoMayl yacToTaBuii Oormmkymru  (mucmepcus). KpuTuk — cyrokiImkiapaa
N.JI. ®abenunckuit Ba JI.M. CaOupoB paxOapiauruga OJMHTaH 3KCIEpUMEHTAI
HaTwxkanap EpyrJiMK MOJICKYJSIp COYWIMIIMHUHT SIHTU Ha3apUsulapu BYXKYyAra
kenummra onud kenau. CyloKIHKIapAa KPUTHK Ba HOKPUTHK (DIyKTyauusiapu
¥3apo Tabcup wmexanm3dmiapu W.A. YaGaHHUHT Hazapuil wmiapuaa Takiaud

7



stuirad 3au. N.JI. @abenunckuit Ba JI.M. CabupoB nnmuii MmakTabiapu HHTEHCUB
AKCTIEPUMEHTAJ TAJKUKOTIAPUHUHT aCOCUM MYHAIMIIN CYIOKJIMKIapaard (ha3aBuid
yTunuiapaa EpyrIMKHUHT MOJIEKYJISIp COUYMJIMINI CHIEKTpUAa HamMo€H OyiaauraH
Typiau (QIyKTyalusIapHUHT ¥3ap0 TabCUP MEXaHU3MJIAPUHU OSKCIIEPUMEHTAN
acocam 0Yub KeIMOoK/Ia.

Juccepranusi MAaB3yCMHMHTI JUCCEPTALMA 0aKAPWIAETIaH OJIMI TabLJIAUM
MyaccacaCMHMHI MIMHUI-TAIKHUKOT MIIApH OWJIaH OoFIMKJINIu. Juccepranus
TagkukoTH CamapkaHJ JaBJlaT YHHUBEPCUTETH WIMHUU-TAJAKUKOT HILJIApH
pexxacunuHr ®2-2.1.45-con «CTpykTypaBuil Ba (a3zaBuil yTunuiap sKUHUAA
TapTHOJaHUII TapameTpiapu (IyKTyaluscd Ba TEPMOJAMHAMUK KaTTaJUKIIap
JMHAMHKACHHH CYIOK KpUCTaJUIapja Ba d)puTManapia aKyCTOONTHK, MaKOypHil Ba
CHOHTaH EPYFIMK COYMJIMIIMHUHT Ja3ep CHEKTPOCKOMMSICH YCYJIuJa TaIKUK
stamy (2003-2007), OT-D2-004-con «DpurManap Ba CyrOK KpHCTaLiap KPUTHK
HyKTanapuja GaykTyarnusuiap y3apo TabCUpapy Ba YIAPHUHT ONTHK Ba aKyCTHUK
xoaucaigapaa HaMmoéH Oynumm» (2007-2011) maB3ycuaaru gonuxaiap goupacuia
OaxkapuIIras.

TagKMKOTHHHT MAaKCAAU CYIOKIWK TEPMOJMHAMHUK TYypFyHMAac XoJjaTHjaa
MaxCyc Ba KPUTUK HYKTajdapu SKUHUAA COUMITaH EPYFIUK CIEKTpaj TapKuOuia
HAMOEH Oynaauran TapTtuO mnapamerpiapu GIYKTyaluscl JUHAMUKACUHUHT
bu3UK MeXaHU3MIIAPUHK aHUKJIAIIIaH noopar.

Tagkukor Basudanapu:

Maxcyc HYKTQJIMd HOAJIMKTPOJIUTIAP CYB dpUTMalapuia EpyFJIMK COUMIIUIIH
CHEKTPU HO3UK CTPYKTYPACHHHMHI KOHLEHTpalus, TeMIeparypa Ba COYMJIMIL
reoMeTpuscUra OOFIMKIUTMHM aHUKJam. Maxcyc HyKTajlap SKUHUAA HO3HMK
CTPYKTypa KOMIIOHEHTJIapU CHEKTpald KEHIVINTM Ba YacTOTABUM CHIDKULI
Y3rapuiy KOHyYHUSTIIapUHI aHUKJIaIT,

HODXJICKTPOJIUTIAPHUHT CYBJIM dpUTMAJapUjia «TeMIepaTypa—KOHIICHTPAIIHSD)
KOOpJIMHATaJapuia CTPYKTYpaBHil MyBO3aHAT XOJATJIAPUHUHT  MAaBXYJJTHK
gyerapajapuHd TOMUII. OPUTMAJAard HODJICKTPOIHUTIAD KOHIEHTPAIMICH Ba
TeMIIEpaTypacu y3raprafgja Typiud CTPYKTYpaBUW XOJATJIAPHUHI YTUIIVMHU
udoaanan yuyH napaMmeTpiIapHA aHUKJIAII;

SpUTMA MaXCyC HYKTacH SIKMUHUJA FOKOPHM YacTOTald TOBYII TE3JIUTH
JTUCTIEPCHSICH XapaKTEPUHH, TUCTIEPCUSHUHT PEaKCAIlMOH Ba HOpEJaKCaIloH
MEXaHU3MIIAPUHH YPTaHUII;

EpYFIMK COUMJIMIIM CIIEKTPU HO3MK CTPYKTypacura acocaH 3pUTMa MaxcCyc
HYKTacura siKWHJIalrai/1a TUIepTOBYII FOTHIINII MEXaHU3MIIAPUHU aHUKJIalll,

SpUTMA MAXCyC HYKTacH SIKMHHMJA TapTUO mapameTpiapu (IyKTyaluusiapu
KPUTHK TMHAMHUKACH KOHYHHUSATIAPUHU YPTraHUIII;

Jlanmay — ne JKen ypra MaiIOH SIKUHJIAUIUII HA3apUSICUHHA «U30TPOI CYIOK-
JUK — CYIOK Kpuctaun (a3aBuil YTl TeMmrepaTypacu SIKHHHAJA TapTHO
napamMeTpu  (QIyKTyanuscu JAUHAMUKACHMHHM HW30XJall y4yH KYJUIAHWIIWHA
AHUKJIaLl;

CYIOKIMKIapAa (azaBuil yTuUIUIapAa Typiaud TapTHO MapameTpiapu OuiaH
M30XJIAaHYBUM  (UIyKTyauusuiap JAMHAMHUKACH  YHHUBEPCAUIMK  XapaKTepUHU
AHUKJIaMl.
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TaakuKOTHUHT 00beKTH cudaTuaa CyBIM DJSpUTMA TEPMOJIHMHAMUK
TypFyHMac XoJIaT MaxCyC HYKTacH Ba CYIOK KpucTauiga (a3zaBuil YTUIIHUHT
KPUTUK HYKTAaCHU OJIMHTaH.

TagKMKOTHUHT TpeIMeTH CYIOKJIMKHUHI KPUTHK Ba MaxCyC HyKTallapu
AKUHUJA (GIYKTyallMOH Ba CTPYKTypa XOCHJI KHJIMII KapaHJapy JUHAMHUKACH
XamJia yJIApHUHT COYMJITAH Jla3ep HYPJIAHWIIM CHEKTpald TapKuOuja HaMOEH
Oynuiuan uoopar.

TagkukoTHUHT ycyuiapu. Jluccepramusiga EpyFIMKHHHT HM30TPOI  Ba
aHU30TPOIN COYWJIMINU Ja3ep CHEKTPOCKOMUSICH, UIYHUHTIEK, YJIbTPAaaKyCTHK
GoHOHMapAa Jazep HYpJAHUIIM  JUPPAKIHMICH  XOJUCACHTa  acOCJaHTaH
AKYCTOONTUK CHEKTPOCKOIHS YCYJUIApU KYJUIAHWITaH. YWFOTYBYM HYPJIAHHII
MaHOau cugaruga yactora Oyitnua crabwmiamtupwirad He-Ne nazepu (630 Hm)
KyJmaHuiaau. TagkUKOTHU VTKa3Wiljla IOKOPU akpara OJUII KOOWJMATra sra
crekTpai ac0obsap — IOKOPHM KOHTPACTIM HYPHU MKKH Kappa YTKa3yBud SICCU
dabpu—Ilepo uHTEpHEPOMETPHU Ba chepuk uHTepdepoMeTpiapIaH
doitnananunran. Harwkana — tekmupuinaéTraH  OOBEKTIIAPHUHT  CHIEKTpall
XapaKTEePUCTUKATAPUHHU YIT4alaa FOKOPH aHUKIMKKA SPUIITUIIA]IH.

TagKMKOTHUHT WIMMIA SIHTWJINIM KyiHugaruiapaad uoopar:

SpUTMA MaXCyC HYKTacH SIKHHUJA IOKOPHM 4YacTOTalud TOBYII TE3JIUTHU
JUCIIEpCHsICH MeXaHu3Mura ¢GazaBuil YTHUIIK SKCIIEPUMEHTANl UCOOTIAHTaH Xamjia
MaxcyCc HyKTaJaH [acT TeMIlepaTypajapia JpUTMAHUHT MHKPOTeTepOreH
TY3WIHIIN Ba PUTMAAA CTPYKTYpaBUH OWPKUHCIMMACIUK KOPPENSIHS PagnyCch
(~10 HM) aHUKJIAHTaH;

TapTHO TapamMeTpu (QIyKTyanusiaapuaa THICPTOBYIIHHHT HOKOTEPEHT
COUMJIMIN  Kapa€HW CHEKTPU HO3UMK CTPYKTypacuaa HaMoE€H  OYiuIm
DKCIIEPUMEHTA] aHUKJIaHraH. TapTu® mnapameTpu (QIyKTyanuscu ITWHAMUKACH
UKKUHYM Typ GazaBuii yrunuiap Jlanmay Hazapuscu OwiaH udomaIaHUIITN
KypcaTwiiraH. OpUTMAHMHT MaxCyC HyKTa TeMIeparypacu SKUHUAA HO3UK
CTPYKTypa KOMIIOHEHTJIapH OPTHKYA CIEKTpaJl KEHraluIM  MEXaHU3MHU
aCOCJIaHTaH;

SpUTMA MaxCyC HYKTaJaH TMacT TeMIeparypaja «CYIOKINK—CYIOKIUK)
CTPYKTypaBui Tumuaru Qa3zaBuil YTUI aHUKIAHUO CTPYyKTypaBuil ¢ha3aBuit
yTumiaa Taptub napametpu (GIyKTyanusicu JuHaMUKacuHU udopanamaa Jlanmgay
Ha3apUSCHHM KyJUTalll MyMKUHIIUTH aCOCIIaHTaH;

«HM30TPOI CYIOKJIMK — CYIOK KpuUCTaD (a3aBuil YTHIN TeMIepaTypacu
SKUHUAA EPYFIMK aHU30TPOIN COUYMJIHIN CIICKTPH TOPTUIIN (DU3UK MEXaHH3MIIApH
aHWKJIAHTaH XaMm/a CTIIeKTp KEHTJUTH Y3rapyill THHAMUKACH Ba TApTUO MapaMeTpH
GuIyKTyanusicu peakcamnusi BAKTHHH MabIyM TemrepaTypaBuii opanukaa Jlanmay
— ne Ken ypra mMaiiioH SKWHJIAIIMII Ha3apuscy OwinaH udoaanam MyMKHHIUTH
TaxpuOaaa uCOOTIIAHTaH;

CYIOK KpHUCTaul u30Tpon (azacuaa KpUTUK XOAWcCAalap JWHAMHUKACUHU
u30XJama TapTud napaMerpu (GIyKTyausicu Koppensuus paaunycu Jlanmay — ne
XKen HazapusCMHUHT KYJUIaHWIN Yerapacd, (a3oBUN YTHII TeMIleparypacu
SKUHUA U30TpoN (aza JUHAMUK XYCYCHUSATH TabWaTh KOCcCoBep Xapakrepra (¥pra
MaiaoHa QIIYKTyallMOHTa) 3Ta YKAHJIUTU TaCIUKJIAHTaH,;



«M30TPON CYIOKJIMK — CYIOK KpUCTAUD (a3zaBuil YTUIINA, «CYIOKIHK —
CYIOKJIMK» CTPYKTypaBui ¢azaBuil YTHUIIA Ba SpUTMA MaxCyc HyKTacu aTpoduaa
TapTUO MmapaMeTpu (IYKTAUsACH JWHAMUKACH YHHUBEPCAUIMTH Ta)xkxpuodaiap
acocujia aHUKJIaHTaH.

TagKUKOTHUHT aMaJIMii HATHXKAJIApM KyHuaaruiapaad noopar:

«TeMIiepaTypa—KOHIICHTPALMI» KOOpAWHATAIapUAa HOBJIECKTPOJIUTIAPHUHT
CYBJIY SPUTMAJIAPUHUHT CTPYKTYpPaBUi TYpPFYH XOJaTiapy JdarpaMMacH OJIMHTaH;

CYIOKJIMK/Ia TOKOPH YaCTOTAJIA TOBYII TE3JIUTH MaH(GUN AUCTIEPCUS XOTUCACH
AKCIIEPUMEHTAl UCOOTJIaHTaH,

3pUTMa MaxXCyC HYKTACH SKUHHAA «CYIOKIUK—CYIOKIUK» CTPYKTypaBUH
tunaard GazaBuil YTUIIN aHUKJIAHTaH;

CYIOKJIMKJA Y4 Typau Tumaard ¢azaBuil yTunuiap taptud mnapamerpiapu
baykTyanusuiapy — AMHAMUKACMHU — HM30XJall  y4yH yMyMIamirad  KaOyn
KWUJIYBYAHJIMKHUHT KPUTHUK UHIAEKCIApU aHUKJIAHTaH.

TagKuKOT HATHXKAJAPUMHMHI MINOHWIMJIMIM yMyM KaOyil KWUJIMHTaH
WIMUHA  YCYJUIAQPHUHT  KYJUIAHWIMIIHA,  3KCIIEPUMEHTAI  TaJKUKOTJIAPHUHT
TEKIIUPWIITAH YCYJUIApU, LIYHUHTACK, SKCIEPUMEHT HATWXXKAJIAPUHUHT IOKOPHU
napakaga KalTa TaKpOpJIaHyBYaHJIMTH OWJIAH TacAWKJIaHAJAW. OJKCIEePUMEHTAI
HATWXKAJIAp Ba yJIap aCOCHJIArW XyJocajap TEKIIUPUIAETIaH MyaMMO Macajacuia
JILJ. JJannay, B.JI. 'unz0ypr, I1. ne Ken, M.A. JleonToBuy, B.B. Bragumupckuii,
N.A. YabannapHuHT Ha3apuil unuiapuaa gpapa3 KWIMHTaH FOSUTAPHUA TaCaUKJIAWIu.

TagKMKOT HATWKAJTAPUHUHI MJIMHMHA Ba aMajMil axamMusiTH. TaaKuKoOT
HaTIWKAJIIAPUHUHT WIMHM aXaMUATH IIYHIAKU, MapaMeTpIapHUHT (QIIyKTyaruscu
HOJIOKQJI pEJaKCalMsIM CYIOKIMKIAp HAa3apusCura MyXUM  XHUCCa KyIIaiu.
Honoxan penakcarust Typiau tabuariu QiaykTyalusiiap y3apo TabCHUPU Xamjia
CYIOKJIMK/Ia CTPYKTYpa MaBXYUIUTH Ba Y3rapuiliu OWIaH acoC/IaHaIN.

TagKUKOT HATHKAUIAPUHUHT aMaliii axaMWSATH IIYHJAKW, HAHOYJIYaMJIIu
¢a30—BaKkT MacmTadau CYIOK CHCTeMajap KOPPEISATHB XapaKTepHUCTHKAJapUHU
KOHTAKTCU3 JUWArHOCTUKA KWIMIIJIA COYWJITaH Ja3ep HYPJAHUIIN HO3UK
CTPYKTYpACH CIEKTPHU KYJUTAaHWJIUILIN dKCTIEpUMEHTaN acocianrad. CyrokJInkiapa
aHUKJIaHTaH KaTTa MacIITabd KOoppelsnusiaap HaMOSH OYIWINM KOHYHHUSTIIApH
CYIOK XOJIAT Ha3apHsCH Ba KEPaKIM XYCYCHSTra 3ra MaT€pUAILIAPHU OJIMIIIA
70713ap0 WIMH-aMalInid W3JIAaHUIIITIAP PUBOMIIAHUIIIATA CAIIMOKJIA XUCCa KYTIIa Iu.

TaagKUKOT HATHKAJIAPUHUHT KOPUH KUWJIMHUIIM. J[uccepranusana BOJIOPOI
OOFIaHMII TYpura sra OyJaraH SpUTMANIAPHUHT CTPYKTYpaBHI-MyBO3aHAT XO0JIATH
Ba dpUTMaJIap/ia BOJOPO OOFIAHUII TYpU MaBXKyJ OYJIWII yerapaCuHU aHUKJIAII
Oyinya unuiad yuKWiIrad Takiaudaap acocuaa:

BOJIOpOJ] OOFIaHUII TYypura odra OYiraH »>pUTMAJapHUHT aHMKJIAHTaH
CTPYKTYpPaBUH-MYBO3aHAT XOJIATJIAPU Ba COYWJITaH HYpPJIAHUILAA TOMWITaH
CIEKTpaJI YU3UKHUHT HO3UK CTPYKTYpaJIH CIEKTP YU3HKJIapu mapametpiiapu 08—
02-90252-VY36 a «CyroKiauk—Ta3, CYIOKIUK—CYIOKIHK, CYIOKJIHK—KATTHK >XHCM
gyerapacua (pazaBuii XojaTiiap ONTUKACH» TPAHTHIA KBapIl TI00YISIp KpUCTaIap
CIIEKTPU XAPAKTEPUCTUKATAPUHUHT TaxJIWil KWIMIIAAa WHulatwirad. Mnomuii
HATWKAHUHT KYJUTAHUIN KUCKA coxanu Homaddod onTuk GuirpirapuHUHT Hypra
YUIAMIIMJIMTHHN  ommpuill  UMKOHUHU Oepau  (Poccust danmap axagemusicu
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Ymymuii ¢puznka UHCTUTYTH TYNKUH TaaAKUKOTIApU WIMUN MapkazuHuHT 2015
Hun 8 MIOHIard MabIyMOTHOMACH);.

spUTMANIapAa  TYPCUMOH  BOJOpOA ~ OOFJIAHUIIMHUHT  MAaBXKYJJIMK
yerapaslapuau aHukam Merogukacu 0108U007555 «Bomopon OoFIaHUITHUHT
CYB Ba OMO’pUTMAaNap XoccajlapH IAKIUIAHUIIUAA aXaMUsITH. Ty3 Ba MPOTEHHIIAP
TabCUPHUZIA TYPCUMOH BOAOPOJ OOFIIAHUIIHUHT TYpPJU XOCCAJIAPUHU Y3TapHIII»
IpaHTHJIa MaXCyC HYKTalu dpUTMaiapja KiacTepiaHHI >KapaéHIapuHU Hazapui
Tax) I  KWIWIIA WODIATWIrad. MiMuid  HaTWOKaHWUHT — KYJUTAHWIIA — CYBIIA
sputMaiapaa (pa3o-BakT HaHOYIUYaMJIM MaciiTabjapuaa Gapkapop CTpyKTypaiap
ONIMIIT ~ MyaMMOCHHHM  €YUII ~ WMKOHMHH  OepraH. (YkpamHa  MWUIAA
yauBepcuteTHHUHT 2016 iiun 16 deBpanmaru MabIyMOTHOMACH).

TagKuKOT HATWKAJAPUHMHI anpodamusicu. Jluccepranus HaTWKalapu
KyWHJard xajakapo Ba pecnyOiuka MHUKECHIArd WIMUNA aHKyMaH Ba CHUMIIO3U-
ymapaa: 4" International Conference on Heat Transfer, Fluid Mechanics and
Thermodynamics (2005, Cairo, Egypt); XVI Conference on Liquid Crystals (2005,
Stare Jablonki, Poland); 16"™ Symposium on Thermophysical Properties (2006,
Boulder, USA); «Monekynsap crnekrpockonusicu» Il Xankapo amxymanu (2006,
Camapkann); International Conference on Bio-Nanotechnology (2006, Al Ain,
UAE); «3amonaBuii Gpu3MKaHUHT ONTHUK ycyiuiapu» Pecriybnuka amxymanu (2008,
TomkenT); «3amoHaBuil (hu3MKa Ba YHUHT UCTUKOOIUIapu» PecnyOnuka anxxyma-
Hu (2009, TomikeHT); «DPU3MKAaHUHT 3aMOHABUN MyamMMoOJapu Ba (pU3uKa Tabliu-
Mu» PecnyOonuka amwxymanu (2009, Camapkann); «@aH Ba TeXHUKaJa KaWTMmac
xapaéunap» VII bByrynpoccus anmxymanu (2013, Mockga); «KonaeHcupiianran
MYXUTJIap CIEKTPOCKOMUSICUHUHT 1013ap0 myammonapu» [V Xankapo anxymaHu
(2013, Camapkann); «Ontuka Ba ®oronuka — 2013» 11 Xankapo amxxymanu (2013,
Camapkann); «®@uzukaBuil snekTponuka» VI Xankapo amwxymanu (2013, Tom-
kxenr); 7" International Conference on Laser Probing (2015, East Lancing, USA)
mynunraek, CamJlY ¢usuka dakynsretn cemunapaa (04.02.2016), dusuka
TEXHUKAa HMHCTUTYTH, MoH-mya3mMa Ba Ja3ep TEXHOJOTHSUIADU HWHCTUTYTH Ba
Cam1Y xy3ypumaru 16.07.2013.FM/T.12.01 pakamiaum WIMHNA KEHTAITHHUHT
wimuii cemuHapua (30.03.2016) anpobanusinan YTKa3uiras.

TagkMKOT HATHXKAJIAPUHUHI JbJOH KWIMHUIIM. Jluccepranusi MaB3ycu
Oyiinua >xamu 44 Ta WIMHI WII 4ON ATWITaH, kxymiamad, 20 Ta uiMuil MakoJa,
myHaad 15 Tta Hydy3nu xaakapo Ba 5 Ta pecnyOiiMka )KypHauiapaa xamaa 24 ta
TE3MC XaJIKapo Ba pecnyOiiMka KoHPEepeHIUsUIap TYIiaMiapuaa Hallp dTUIITaH.

JIuccepTAIMSIHUHT XaKMHU Ba Ty3Wjaumu. J[uccepTarus TapkuOW KHPUIII,
Oemra 000, Xysoca, dolinananuiaran agaduétiap pyixaru, 200 caxudanu MatH,
62 Ta pacM Ba 8 Ta *aJBaJiJJaH noopar.
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JTACCEPTAIIUSIHUHI ACOCUM MASMYHHA

Kupum kucmuga aumccepraiids MaB3yCHHUHT J0OJ3apOJIMTd Ba 3apypaTu
acocllaHraH,  TaJKUKOTHUHT  pecnyOiuka  ¢gaH  Ba  TEXHOJOTHsIIAPH
PUBOKJIAHUILIMHUHT YCTYBOp HYHaIWIUIApUra MOCIUTH KypcaTUITaH, MaB3y
Oyinya XOpPMXKUU WIMHH-TAAKUKOTIAp IIApXy, MYaMMOHMHT YpraHWUJITaHJIHK
Japaskacu KeITUPWITaH, TaAKUKOT Makcaau, Bazudanapu, oObEKTH Ba MpPeIMETH
TaBcu(IaHTaH, TAIKUKOTHUHT WJIMHW SHTUJIUTH Ba aMalliii HaTwkaidapu OaéH
KWINHTaH, OJIMHTAaH HAaTWXKAJIApPHUHT Ha3apuid Ba aMaluid axamusiThd oO4u0d
OepuiraH, TAAKUKOT HATYIKATAPUHUHT >KOPUH KUJIWHUIIHN, HAIIp STUJITAH UILIAp
Ba JUCCEpTALs TY3WIHILIN OYiirda MabIyMOTIap OepHuiraH.

JluccepTarusHUET GupuHIE 600u «EpPYFIMKHHHT MOJIEKYJISP COUMJIHIN
CIIEKTPJIAPH Ba YJIAPHMHI CYWOK/IHMK X0JAaTH KPUTHK Ba MAaxcyC HYKTAacH
TAAKUKOTHAA KYJUIAHWINIIW» 1e¢0 HoMiIaHuo, ymoy 6001a MaBxKy 1 agaduétiap
IIapXy KeNTUPUIraH. EpyFIMK MONEKYyNsSp COUMIMII CHEKTPUHMHI Ha3apHii Ba
AKCIEPUMEHTANl TAJIKUKOT HATHXKajdapy Ba CYIOK XOJATU KPUTHUK XaMJla Maxcyc
HyKTaJlapuHu Ypranumra Oarunuianrad. CylOKJIUK KPUTHK XOJIATH COXacuja
MOJICKYJISIp COYMJIMII CHEKTPUHHUHT V3rapuiid Ba Oy coXaja THIEPaKyCTHK
napameTpiapHu yindamiga MaHaenbiTaM—bpuiiiiosH COUnIuI CIeKTPUHU TaTOUK
KWK~ Macajalapu Kypub uukwirad. HodmeKTponuTiapHUHT — CyBIaru
ApUTMacHIa MOJIEKYJISIp (DIYKTAMOH Ba Y3UMHM TapTHUOAIl HATHXKACHIA COYMIITaH
EpYFJIMK MHTEHCUBIUIH Ba CIEKTpal TapkuOW Macajanapura XamJa «CYHKIUK—
CYIOKJIMK» Typjard (azaBuil YTUIIUIApHW aHUKJIAII Ba YpraHuiira OarulllIaHTaH
anabuéTnap TaxJIiId KeTUPUJIITaH.

JluccepTallUsIHUHT MKKUHYKM 000M «KpuTHMK Ba mMaxcyc HYKTa SIKHHHIA
COYMJITAaH €PYFJIHMK CHEKTPaJ TAPTHOMHH YPraHMIIHUHI JKCIEPHUMEHTAJ
yeyam» n1e0 HomiaHuO, ymly 06006ma muccepramusga KYWHIITaH macaiara Moc
paBuIlIa EPYFIMKHUHT MOJIEKYJIAp COYWJIMII CHEKTPUHU TaJKUK KWJIUII Ba
peructpauus KWJIull — ycyJulapu  €puTWirad. MabiyMKd, KOHIEHTpauus
baykTyanuscu Kywid OYynraH ospuTManapia EpyFAIMKHUHT MaHjenbiraM—
bpumiiosH  coumnMil CHEKTPUHU TAAKUK KWiIHIIga Oab3u KUHUHYMIAKIAP
Mapxya. Iy cababmm Oy coxagaru TaaKUKOTIAp Kyda kam. TapTud mapameTpu
baykTanusacu Ky4in CyroKIUKIapaa Paneit TpUIiIeTHHIHT MapKa3uii KOMIIOHEHTH
WHTCHCUBJIUTH MaHienbllITaM—bpuiuItooH KOMIIOHEHTH WHTEHCUBIUTHAAH 3—4
TapTuOra karra. bus yTkasran TaxpuOanapiaa (a3oBuil Ba CTPYKTYypaBUM YTHIL
TeMmreparypacu sSKUHuJa ManaenbmTaM—bpuiiIiooH KOMIIOHEHTHHU KY3aTHII
ukku yrunum ®abpu—llepo uHTEepdepomMeTprHM KyJulall HATHXKAcHIa amaira
OLIUPUIIY, Oy KypuiaMaaa UHTep(epeHIMOH MaH3apa ce3rupauru tTaxmunat 40 Ba
KOHTpacTIuri ~4x10° ra TeHr.

Nmpa xymnanuwiaran Kypuiamanap TaBcudu, ManaenbimtaM—bpuimiossH
KOMITIOHEHTJIapu Ba Pojeil KaHOTH 4Yu3WFW CHEKTpUAa Kypuiama Oepaauran
XaTONMUKIAPHU  XUCOOJam  yCynau  KeATHUpWiIraH. TagkuK  KWInHAETTaH
CYIOKJWKIApAaH ONTHK TO3a HaMyHa TaWépiaml yCcylid Ba TEXHHKacu OaéH
KWJIMHTaH.
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JuccepTaistHUHT yuyuHYH 000U «Maxcye HyKTaJM CyBJIM 3pUTMAajIapaa
TeMIepaTypara, KOHIEHTPANWs Ba COYWIMIN Oypyarura OOFJIMK HO3MK
CTPYKTYypa cnekTpJaapmw» 1e0 HoMiaaHuO, ymoly 6061a 4 MeTWIMUPUANHHUHT (4
MII) cyBmarum sputManapuna Penell 4YuM3UFM HO3UK CTPYKTYypacu CHEKTPUHU
AKCIIEpUMEHTAl TAAKUK KWIHII HaTWKajdapu kentupwiradH. By cucrema maxcyc
HYKTaCMHHUHT KoHleHTpanuscu x=0,06 Moib KucM (M.K.) Ba TemmepaTtypacu t=70°
C ra moc kemaau. 12 ta cucrema yprauuiaau: 11 tacunuar konueHtpanusicu 0,005
naH 0,8 M.k. raya y3rapras Ba To3a 4 MII (x=1). Counnran épyfnuk cnextpu 10—
80° C Temmepatypa opanuruaa Ba counnuin Oypuaru 90 Ba 135° 6ynranma Kaiin
stwirad. YMmymad, 1800 nan opTuK crektpiap oauHad. by 3ca OMMHUIIN MyMKUH
Oynran Temmeparypa Ba KOHIIGHTpamus coxacujaa MaHaensimTaM—bpuniosH
KOMIIOHEHTJIAPY YaCTOTAaBUM CWIDKAIINA AV KaTTAIATU Y3TapUIIMHU Ky3aTHII
MMKOHUHU Oepaju.
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Counnmum 6ypuarn 90

1-pacm. 4 MIInunr cysaaru 3purtmajgap MBK cuixummHuHr
KOHIIeHTpPalusi—-TeMIeparypara OOFJINKJIUTH.

1-pacmaa coummmin Oypuaru 90  ma Av(x, t) GOFIAHMILIA SKCIEPHMEHTAT
HaTwxanap kentupwirad. 4 MII KoHueHTpauusacu Kamaluiuyd OWJiaH 3pUTMaja
ypTa KOHLEHTpalus coxacuia Av TEKHC y3rapMail MakCUMyM VyTaau. DpUTMa
TeMIepaTypacu opTuiiy ounan Av(x) OOFIaHUIIIAIY MAaKCHMyM KaMpOK HaMOEH
Oynany Ba yHUHT Ba3USTH KOHIICHTPAIUS YK KMYUK COXATapu TOMOH CHJKHMIIH.
Av(x) OOFIaHUIIZArd MaKCUMyM Ba3WsATH KOHICHTpAIMsS YH3UFUAA EPYFIUK
coumnuin Oypuarura OofiuK Oynmaid, ¢akar spuTMa TeMmIeparypacu OwiaH
aHUKJIaHA I},
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Kuuuk KoOHIEHTpamusuid s3puTManapaa Av(x) OOfFlaHuII H30TepManapaa
KyImM4a MakcuMyM Ky3atunanu (1-pacm). By makcuMyM BazusTH KOHUEHTpAIUs
VKu Oyiinua spuTMa Temreparypacura Oornuk Oymmairau. Couwnumn Oypduaru
OpPTHUIIX OMJIaH MAaKCUMYM OMPO3 KHUMK KOHIIEHTpaLUsIap TOMOH CHIDKHIIH.

x>0,4 M.K. KoOHLEeHTpauus coxacuaa MBK CHIDKMIIMHUHT TeMmrepaTtypaBuil
kodppumenTy Manpui (x=const ma Av(t) t O6yitmua xocwmiiacu) 0yaud spuTMA
KOHIIEHTPAIIUSCH Ba TeMIleparypacura OOFjuK sMac.

0,1<x<0,4 M.K. KOHIIeHTpausi  coxacuga MDBK  CHIDKMIIMHUHT
TeMreparypaBuil ko3¢ duruenTd Mmanduii 6ynub, spuT™Ma TEMIIEpaTypacura smac,
O0alKyd YHHMHI KOHIIGHTpaluscura OOFIUK OViIuO Kojaau. X HUHT KaMaWlWIlu
OwnaH TemmepaTypaBuil kodpuimeHT kamasnu (aOcomoT KuiMar Oyitnua).
Konnentpamusacn  x<0,1 wm.x. TemmeparypaBuii  KO3(PQPHUIIMEHT 3pUTMA
KOHIIEHTpalsicura xam, Temreparypacura xaMm Oornuk Oymamu Ba MBK
CIUDKUIIMHUHT TeMmrepaTypaBuii  KOA(PQOUIIMEHTH WIIOPACUHUHT HHBEPCHSICH
Ky3aTWIaJd. X KaMaluimu OWjaH WHBEPCHs HYKTAacCH IOKOpU TemIepaTypanap
coxacura CHDKANWIN.

Taxpubanapna anuxyanran MBK cuwmkum katraauru Temmeparypa Ba
KOHIIEHTpaIusira OOFIMK paBulaa y3rapum KoHyHusiTiapu 4 MlIl-cyB
APUTMAIAPUHUHT TEPMOJUHAMUK XOJIATU Y3TapUIIMHU HAMOEH KHWJIaau. DpUTMa
XOJIATUHUHT Y3TapuIIMHU KyWuaaru KypcaTKAwiapJaH OWPUHUHT Y3rapuiiu
Ounan m3oxjam MyMkuH: 1) xonmentparus (d(Av)/dx) 6yiimaya MBK cumkumm
Xocwiiacu uiopacu ownas; 2) temneparypa (d(Av)/dx) 6yitmua MBK cumkumm
XOCHUJIACH UIIOpAcH OWJIaH.

Taakuk KWIMHTaH »>pUTMaliapia TeMIlepaTypa Ba KOHIIEHTPAIUSHUHT
y3rapuiiyd OujaH OOFIMK Xe4 KaHJal KUMEBMU peakuusuiap pyiu Oepmaiiau.
Jlemak, PpUTMAaHUHT TYpJIM XOJaTJIapu YHIA COAUp OYIaauran CTPYKTypaBUi
y3rapunuiap OuiaH OOFIMK. DPUTMAHUHT OUp CTPYKTypajaH OOILIKAacura yTHILIN
(Temmepatypa y3rapmaraH XoJja) KOHIEHTpauusl y3rapuiid OwiiaH Ba
(KOHIIEHTpaIMsICH y3rapMaraH XoJija) TeMIleparypa Y3rapuiid OWilaH COAUP
OYIUIIIN MYMKUH.

OpuTManapia MaBXyA TYpJd CTPYKTypa coXajapu uYerapacuHu aHWKJIalll
MakKcajauja CYIOKIMK CTpyKTypacu OwiaH dambapuac OOFIuK — Oynrax
TEPMOJIMHAMHUK  TapaMeTp —  aauabdaTUK  CHUKWIYBYAHJIWK  YpraHWIIU.
CUKWITYBYAHIIUK CYIOKJIUK CTPYKTypacH (MUKW Ty3YyJIHUIIN) OMiiaH OOFIMK OYiraH
karranukiapaad oupuaup. [y ca®abnam yHUHT Xoccaiapu XapaKTepUCTHUKaIapu
(amabaTvK CUKWIYBYAHJIMKHUHT OpPTHUKYa MOJUIMCH, Tapiuan aaunadbaTtuk
CUKWIYBYAHJINTH) aHUKJIANI SpUTMaiap WYKA TY3WIUIIMHH VPTaHUIIA KEHT
TapKaJTraH yCyJ XUCOOJaHaIH.

VYABTpaTOBYII TE3UTMHU Yi4all, acocaH, CYIOKJIUKIAPHUHT aauadaThk
cukmnyBaanmuruan Ps=1/(pV?) (p — 3udtuk, V — TOBYII TE3UIH) TAAKUK KATHII
Oyiinua KWIMHraH uiuiap kyaa kyn. CyBiv 3puTMalIapHUHT IOKOPU YacToTanapia
(TUnepToByIll) CUKWITYBYAHIIUTH TYFPUCUAA SKCIIEPUMEHTANI MabIyMOTap UK.

Oputmana 4 MII koHleHTpauuscy Kamaiumu OunaH s KaTTaauk HOTEKUC
(HOMOHOTOH) ¥y3rapaau Ba ypTaya KOHIIEHTpalUs COXacuja MUHUMYMJAAH YTaau
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(t=const ma x 6yin4a Bs(X) xocuna umopacu nHBEpcusicH). Temmneparypa OpTHIIN
ownan Ps(X) OormaHHUIIIarM MUHHMYM KaM HaMO€H OYynnu0 Kojaad Ba YHHHT
Ba3HATH KOHIICHTpAIMS IIKaJIack Oyinya KaM KOHIICHTPAIHsI TOMOHTA CHJIKHH]IH.
Bs(X) OOFJaHMIIHUHT KOHIIEHTpAIUS YKU OYyiHMYa MUHUMYM Ba3HSITH 4acToTara
OOFIIMK OYnmMaiiiu. YIbTpaTOBYII COXACHJIAaH THIIEPTOBYII COXacHTa yTca Xawm,
(dakaTruHa SpUTMa XapopaTu OUIaH aHUKJIaHATH.

Kuuuk xonnenrpamusumm (x<0,1 m.K.) spurmanapaa Ps(t) comma 4u3uKIu
Oofnanum Owian wudonamanMaian. Temmeparypa OpTHIIM OWiaH JpUTMA
CUKWIYBYAHJIIUTH OJJIMH KamMain® MUHUMYMJAH YTaau, KeWHWH TeMmIeparypa
optumid  Omnman  optud Oopamu. CHUKWIyBYAHIUKHUHT  TEeMIIEpaTypaBUid
koadurmenTr (x=const ga t 6yiinya Ps(t) xocuacu) spuT™Ma KOHIIEHTPAITUSACH Ba
Temmneparypacura xam  OofnuK.  CHKWIyBYaHIUKHUHT  TEMIEpaTypaBUil
KO3(PUIIMEHTH UIIOPACH WHBEPCUACH YPUHIM OYIaau XamJia MHBEPCHSI HYKTacu
(TemmepaTypa) x KaMaliuIIM OUJIaH FOKOPHU TeMIIepaTypa COXacura CHIDKUIIN.

X. M.K.

0,25 [----.

@I dBs/dx < 0, dBs/dt <0
ODIT: st/dX <0, st/dt >0

0,201 ®III: ds/dx > 0, dBs/dt > 0

- @ 111 ®IV: dfs/dx > 0, dBs/dt <0

0.15 - m — dBs/dx=0, e — dBs/dt=0
DIl

2-pacm. 4 MII cyBaaru
IpUTMAJIAPUIA «TeMIlepaTypa—
KOHIIEHTPaLUs»
KOOPAMHATATAPUHHUT
auarpammacu xoJqaraapu (Bs
- KATTAJTMKHUHT HUCOMH y3rapuiu
0,00 ‘ ‘ T

0 10 20 30 40 50 60 , °c KOHYHMSITH).

0,10 -

0,05

T

Bs(X) OormaHuWIn M30oTepMacuia KHUYMK KOHIICHTPALMsS coXacuia KylImmya
MUHUMYM Ky3aTWJIaJd. YJIbTPaTOBYLI YacToTacuja Oy KOHUEHTpalMs coXacuia
X€4 KaHJall MUHUMYM Ky3aTUJIMaiau.

Temneparypa Ba KOHIEHTparusi Oyinda [s XOCHJIACHHUHT WHBEPCHUS
UIIOpacu HYKTAJIApUHU XOCUJ KWIYBYM YHU3HMKJAp, dPUTMA TYypid XoJaTiiapu
opacujard CTPYKTypaBHM VTUIIUIAp 4YM3UKIapuUHU udonanaiian (2-pacm). bup
XO0JIATIaH MKKWHYM XOJaTra YyTraHja dSpUTMA KOHILIEHTPALMSCH Y3raprasja
(Temmeparypa y3rapmac) xaM, 3puTMa TeMIiepatypacu y3rapraija (KOHIEHTpaIus
y3rapMac) xaM amalira OIIa/iy.

Onunran HaTHXayap acocua «TeMInepaTypa—KOHIIEHTPALIUSD)
KOOpJIMHATACKAa dpUTMa XOJIaTU AMarpaMMacujia CUCTEMa CTPYKTypacu OusiaH
dapk KuiyBYM TYpTTa coxa (dasza) aHukjaanau (2-pacm):

1) t—x coxama dfs/dx < 0, dBs/dt < 0 (P I), sputmanapaa Boaopo OOFIaHHMII
y3JyKCU3 TYpH CaKJIaHalld, TO3a CYB CTPYKTypacura xoc OYyJraH Ba TETPadIpHK
KOOPAVHAUMSIIN CYB MOJIEKYJIaJapy XOCHUJT KMJIMHTaH;

2) t—x coxama dps/dx < 0, dBs/dt > 0 (P II), spuT™Manapaa Bogopo OOFIaHHUIIT
TYpU V3UHUHT Y4 VYioyamiad OYTYHJIWTHHHM CakJaraH JIeKMH KHUPUTUITaH
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HOQJIEKTPOJIMTIIAD ~ MOJIEKyJaJlapd  Ba  HMCCUKJIMK  HYKCOHJApH  COHH
OPTTUPUIITAHJIUTH cababiu neopmManusiiaHTraH;

3) t—x coxama dfs/dx > 0, dBs/dt > 0 (D 1), spurmana ky3aruiaaaurad OyTyH
X@KMIa BOJOPOJ OOFIaHUII TYpPH MaBXyd dMac ((pparMeHTIaHTaH), SPUTMala
HODJICKTPOJIUT KOHIIGHTpAUUACH €KUM TeMIeparypacu OPTHUIIM OWjaH TYPHUHT
(dbparMeHTIaHUII 1apa)Kacu OILIAIIH,;

4) 4 MIIHuHT >pUTMaZard KHYUK KOHIICHTpALMsACHAA IIyHIal t—X coxa
Oopku, Oy epma dfs/dx > 0, dfs/dt < 0 (@ 1V). By kxmumk Ttemmeparypa—
KOHLIEHTpauusi OpaJIMKAa 3pUTMaJa y3JIyKCU3 BOJIOPOJ OOFIaHUII TYpU HYK,
JIEKHH TO3a CYB CTPYKTypacura Moc X0JIJJa SpUTMa CTPYKTYpacH JOKal Xoyiaraa y3
XYCYCHUSTIAPUHU CaKJIAWIN.

OpuTMazga TUNEPTOBYII YacTOTACHJA aauadaTUK CUKUIYBYAHIIMK XaKuJa
OJIMHTaH HAaTHXKajap MabJIyM TeMIEpaTrypa Ba KOHLUEHTpaUs OpaJuFuja T03a CyB
Ba CYBJIM dpUTMaiapja BOAOPOJ OOFIAHMIN Y3TYKCH3 TYPUHUHT MaBXKYIJTUTHHU
ucootnaiian. IyHUHTIEK, »pUTMala HOAIJICKTPOJIUT KOHIIGHTpPALMACH Ba
TeMIlepaTypacd OpTHUIIU OujiaH Oy TYpHUHT AedopMalMsUIaHTaH XOJIaTH]IaH
nedopmanMsUlaHMaran — xosarra  yTumm - (TpaHcdopManusacu) — KeWMMHYaIUK
Oy3wuiura (pparMeHTH) oJub Kemaiau.

Maxcyc nykra koHuentpamusicu x=0,06 M.k. 1a (TepMOAUHAMUK TYpFyHMac
MUHUMYMH) OJpUTMAJIard  TUMEPTOBYII YacTOTACHJlda  CUKWJIYBYAHJIMKHUHT
KylluM4Ya MUHUMYMH aHHUKJIAHAH. YJbTPaTOBYHI dYacToTacujga Oy MHUHUMYM
Ky3aTuiaMmaiau. By aca spuTmana HaHOY/IuaM MacliTabuja CTPYKTypa XOCHII
KWINII >KapaéHiaapu HaMOEH OVIMIIMHM KypcaTaau. DpUTMaja CTPYKTypaBUU
OUPXKUHCIUMACTUK YIIYaMU CUKWIYBYAHJIMK MUHUMYMH YYKypJuru Oyiinya
O0axonaHranu tTaxmuHaH 10 HM TapTHOHIA.

HucceprauustHUHT TYpTUHUYH 0001 «Ho3aekTposuTaap cyBJu 3puT™Masiap
MaxcyCc HYKTacH atpouaa runeproByll TapKajaumm» 1e0 HOMIaHUO, ymily
060072 HORJIEKTPONIMTIAPHUHT CYyBJArd 3pUTMaiapuja FOKOPH YacTOTAIH TOBYII
TE3JIMTU  JUCIEPCUACU TAJAKUK HaTWXKalapu KeaTUpwirad. [unepToByml
gacToTajnapu coxacuaa aucrnepcus D myrtnako sHru ycynna anukianau. by ycyn
acocuna Typiu Oypuak 0 octuna cournrad Epyrmmkiaa MbKnapuaunar yacrotaBuit
CWIDKHIIN AV KuMatiaapu Oyiinda TuCrepcusiCHHN  XpcoOan ETaju:

D= ZX(AVl _ Si”(el/z)Jx(Avl sin(@l/z)jll

+
Av, sin(6,/2)) \ Av, sin(6,/2)

Taknud kunuHaéTran yCyJHUHT aHbaHABUW ycyiwiapaad —ad3ammru
myHaaku, 0y epaa D dakatr MBKnapuHuHT yacToTaBuil CUIKUIN  KUHMaTiIapy
Oyiinua xucobmanaau. Typnau wacToTanapia YyiyaHTaH TOBYII TE3JIUKIAPUHU
TakKKocjamra HucOatan Oy ycynna TUIEPTOBYII TE3TUTMHUHT  aOCOJIOT
KUMMATIapUHU  XUCOOJIalll y4YyH TaJAKUK KWIMHAETTaH CYIOKJIMKHUHT HYp
CUHJMPUII KYPCATKUYHUHU YII4allra 3apypar KoJIManau.

Toymr wactotacu 4,8 I'Tu man 6,2 [T ra yrranga raipurabunii Qpusnk
XO0JIMCa aHUKJIaHAW. YHTa Kypa Maxcyc HyKTa aTpoguaa 3puTMa KOHIEHTPAIUsICH
(0,06-0,08 m.k.) arpoduaa mMaHduii aucrepcus (TMIEPTOBYIN YaCTOTACH OPTHIIH
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OWJIaH YHHHT TE3JIUTH KaMaluimm) aHukianaw (3-pacm). Jlucrmepcus KaTTajaurd
pUTMa TeMrepaTypacura OOFJIUK OYIManIu.

by xomucanuHr TYynIMK MaH3apacuHu Xocwin Kuiuiml yayH 0,06 M.K.
KOHIICHTPAIMSIIM dPUTMA ajoxXuja TaakukK ITuinau. by spurmana 5,4 Mln, 2,6
ITu, 4,8 I'To Ba 6,2 I'Ty yactoranapaa TOBYII TE3JIMTMHUHI TeMIIEpaTypara
OOFJIUKJIUTH YPTaHWIIIH.

54 MI'm nman 4,8 I'Ti yacToTa opanuruaa SpUTMaza TOBYII TE3TUTHHUHT
MycOaT aucrnepcuscu Ky3artwiaau. Pemakcanuss Hazapusicl acocuja KWIMHTaH
TaxXIHIap LIYHH KypcaTmukd, Temmeparypa 30 man 500 C raua ysrapradia
XQKMHUN KOBYIIKOKJIMK PEIIAKCAIUACH BaKTU 1=9,3x10™ CEeKyHIdaH 1=7,7x10™
CEeKyHJraya y3rapagu Ba MycOar gucnepcus XaXMUM  KOBYIIKOKJIUK
penakcanusicu OusiaH U30XJIaHaIH.

54 MI'm gam 4,8 I'T1 yacTtota opanuruaa yJIbTPaTOBYII Ba THIIEPTOBYII
Te3NMMKIapu Kuiimatiapu Vo Ba V., )kapaéHiiap yerapaBuid Te3IHKIapra SsKUH.

AV/V, %
4
V3nyken3s 4M3UK < —  Taxpuoda
HaTHKaJapyuHU MOCIAIITHPHIII.
T 1 VY3nyknm 4u3MK — — KOHIIEHTpalHus

* x<0,1 M.x. coxacumard JUCTEPCUIHUHT
JIOUMHI KHMaTIapH.

»
[E .

1 - 3-pacm. 4 MII-cyB
spurmagapununr 20° C
TeMnepaTrypacujaa
KOHIIEHTPAIUSIHUA THIIEPTOBYIII
5 Te3JIUTH AUCIIEPCUSICUTA

4L OOFJIMKJINTH.

1 1 1 1 1 1

0,00 0,06 0,12 0,18 04 0.6 0.8 1.0

X, M.K.

Taakuk KUIWHTaH SpUTMaliapAa aHUKJIAHTaH TOBYII TE3JIUTMHUHT MaH(pui
JUCHEPCHSICM  OPUHIMOMAN  axaMmusTra dra  Oynmd, Maxcyc  HyKTa
TeMIlepaTypacuJaH MacTAa »JSPUTMAHUHI MHUKPOTETEPOreH TY3WJUIIM OuiiaH
acocnanagu. Cyroknukiapaa MaHQU  JTUCTIEpCUSHUHT  HAMOEH  OYiuIn
mapouTiapu ['mH30ypr Ba BraguMupcKuilllapHUHT Ha3apuid UIUIapuaa MyXxokama
KWIMHTaH. by  wunwiap  xynocamapu — Oyiimua  GaxosjaHraH — ¢a3oBuUi
OUPXKUHCIMMACTUK VI4aMu TaJAKUK KWIMHTaH dpuTMajaa TaxmuHan 10—13 HM
O0ynmub, »HpuTMa TeMmIeparypacura OOFIMK 5Mac. by »9aca TaptubiaHran
GaykTyanlMoH =~ coxXajJap XOCWJI OYIyBUHMJIapU 5Mac, Oallku JSpUTMa HYKH
CTPYKTypacu »3ieMeHTuAup. Jlemak, Maxcyc HyKTa TemieparypacuiaH IacT
TeMIlepaTypajap/ia JpuTMajgapia yMyMHUH CTpPyKTypacugaH (apk KuiyBYH
CTPYKTypaJii TapTHOJIaHTaH coxajgap BYXyara kemaau. bormkaua aifTrasna,
MaxcycC HyKTa 3puUTMaiapujia CTPYKTypaBui Typaard (azaBuil yTuiuiap MaBxy.
06ynu0, ymldy (dazaBuil yTuIl TeMepaTypacu Maxcyc HyKTa TeMneparypacu Ouinax
MOC KEJIaJIH.
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by dapasnu Texkmmpuin Makcaauia CyIOKIUKIapAa CTpyKTypaBuii-(pazaBuit
YTUIUIApHU YpraHuil y4yH MOC KeNyBYM yCcyn Takiuud stuwian. by ycyn
EpYFIMKHUHT MaH1enblTaM—bpuilitosH COYMIMIN CIIEKTPH OYirva TUIEpPTOBYII
IOTATUIT  KO3(POUIMEHTH Ba TE3MUTHHUHT TEMIIEpaTypaBUil KOIPUIIUEHTUHU
Yypranum ycynuaup. Taakuk KWIWIIIa Maxcyc HyKrara sra OyiraH spuTMmaiiap
OwiiaH Oupranukia Maxcyc HyKTara sra Oyjamaras JISKUH KHYUK KOHIICHTpalusiap
coxacuja KaTop (pU3MK MnapaMeTplIapHUHT aHOMAIHICH (MaxCyc YM3UKJIN PUTMA)
Ky3aTWUJIa€TraH spuTMasiap Xam ypranwiau. uccepraumsga maxcyc Hykranu 4
METWINUPUIUH—CYB, 3 METWINHPUIUH—CYB, AllETOH—CYB, IIYHUHIAECK, Maxcyc
gn3uKy KoHTeHTpanmsicu x=0,04 m.k. i ywianran Oytwin criupTtuHuHT (YBC)
CyBIaru JspuTMacuaa ManaenbitaM—bpuiuiiosH counnuimn  cnekTpu Oyitnua
TUIIEPTOBYII  IOTWJIMIN  KO3(P(GUIIMEHTH Ba TE3JUTHHUHT  TeMIlepaTypaBuid
OOFIHMKINTH TaaKuKoTIapu Kentupwirad. x=0,04 m.Kx. koHneHTparusian Y bCHuHT
CyBJaru DSpUTMacuia KOHIEHTpAIMOH OofNaHuIga EPYFIMK  COYMIIUIIN
WHTEHCUBIIUTH aHOMaJI MaKCUMyMra Moc kenajau. by makcumyMm tabuatu Xo3upru
BaKT/Ia XaM WIMHI a1abuéTiap/a TOPTUIITYB MaB3yCcura ailianu0 KOJIMOK/IA.

TagkUKOT HaTWXKajmapu WIYHH KYpCaTAWKHA, TUNEpPTOBYIIHUHT YbBC—CcyB
sputMmacuaru te3muru V(t) remneparypa koddduimentn Tteznuruauar B=dV/dt
Typauda OyJraH MKKUTa YM3HKIM coXaaaH ubopar 6ynamu. Temneparypa Oyitnua
Typiiu B kuiiMaTiapu Onsan V(t) OOFIaHMITHUHT YTUIIM KUCKa Temreparypa (43—
44° C) opanuruga O6ynanu. by opanuk uerapacuja TMIEPTOBYII TE3JIUTU cakpad
V3rapumu OunaH HaMmo€H Oymaau. OnauH OWU3 TUNEPTOBYII  TE3JIUTH
TemneparypaBuii  KodpPUIMeHTHHUHT  y3rapumu koHueHtpaunuscu 0,19 Mm.k.
oynran spurmaga 10° C  OYIUMIIMHM aHUKJIArad SuK (UIy KOHIIETpalusra
KOHLIeTpanusi (IIyKTyauuscu HaTHKacuia €pyFiuK COYMIIMII UHTEHCUBIUTHMHUHT
MakCUMyMH TYFpU Kejaau). Te3IUrMHUHT TeMIilepaTypaBuil Ko3ppuuueHTn
y3rapuiyd IIyHH Kypcartaauku, Outra 1y cucrema (YBCHuHr cysnmaru
sputmacuaa) dV/At dapk KwiyBuM KuiMaTiap coxajapuaa Typjudda XoJar
TEHTJIaMaJlapy OUJIaH U30XJIaHA]IH.

by wumpa YBCHuHr cysmarum spuTMacuaa KOHUETpamus (IyKTyaruscu
KOppesinus (MOCJIallyB) Y3YHIUTY MUHUMYMU KOOPJIMHATAIApH t—X, TUIEPTOBYIII
dV/dt y3rapuiu Ba THIEPTOBYIIHUHT M30TepMazaru V(X) MakCHMymiapura Moc
Kenuiu aHukiIaH . ONUHTaH HaTHXKaIap anaduériapaard MabiyMoTiaap OWiIaH
Oupranvkia Ha3apuil TaXMUH KWIMHTAaH eTHO OYIMac IOKOpPH Ba MAaCTKU KPUTHUK
HyKTajap KaTJaMJIAHWIIMHUHT MaBXyJl SKaHjaurura wmoc kenaau. FOkopu
TEeMIlepaTypajid KpUTUK COXaJaH MacT TeMmIeparypald coxara YTUIIIA
CTpYKTypaBuii (azoBuil yTum Owian coaup Oymaau. OnuHTaH HaTWXKaJapHU
TYypJu YacToTajapja TUIEPTOBYII TE3JUTHM Ba KOHILEHTpauus QIyKTyarusicu
KOppesLus PaAMyCUHMHI  TeMIEpaTypa—KOHIIEHTpaluus  TaJAKUKOTIapu
HaTWXkamapu OwinaH conumTupud, YBCHUHT cyBgarm »puTMacu XoJIaTh
JyarpaMMacHHi KYpcaTyBUU TypJid CTPYKTYypaliu 3pUTMAJTapHUHT (TemiepaTypa
Ba KOHIIEHTpaIus Oyinya) Oup-Oupura YTHII YA3HFH Ty3UIIIH.

Aueron—cyB  spuTMacuia (Maxcyc — HYKTaHMHI  TeMIlepaTypa  Ba
KoHIeHTparusacu Moc pasuiga 24° C Ba 0,4 m.k.) ynerparoBymr (30,3 MI') Ba
runeproBymi (~2,6 ['T) Te3nukIapuHUHT TemrepaTypara OOFJIMKINIH XamJa
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MaxcyCc HyKTa TeMIeparypacu arpoduga THOEpTOBYII FOTUIUII KO3PPHUIHMEHTH
ypraawnau (4-5-pacmap).

DOpUTMaapHUHT Maxcyc HyKTa TeMIlepaTypacuiaH FOKOpHA yJIbTPATOBYIII
Ba TUIIEPTOBYII TE3JIMKIApU TeMIlepaTypara YM3uKiIu Oorianrad. ToByml Te3nuru
TUCTIEPCUSICH  DKCIIEPUMEHT  XaTOJNWTHIAH  OIIMaiau. YJIbTpaTOBYII  Ba
THMEPTOBYI TE3NIUKIAPUHUHT TeMIepaTrypaBuil KodhduiueHTIapu Oup Xuil.
Maxcyc HyKTara SKAH KAYUK TeMIIepaTypa OpalHWfuia TUIEPTOBYII TE3JIUTH
temmeparypara (dV/dt=0) Oornmuk OYnmaitin. Maxcyc HyKTa TemIepaTypacuaaH
nacTja THIIEPTOBYII TE3JIMTHHUHT TeMIlepaTypara YH3HKJIA OOFJIaHTaH WKKHUTa
TEMIepaTypa OpaJluFUHH aXpaTHIl MYMKHH, Oy OpaJMKma TeMIeparypa
kodurmentnapu cesmwnapau dapkimanagu. t<18° C ma TuUmepTOBYII TE3MHUTH
TeMIepaTypa k03 punmeHTH yIBTPATOBYIII TE3JTUTH TeMIeparypa
KO3 dUIIMEeHTUTa TAXMUHAH TEHT.

V. mlc
1700

o, CM

6000 -

1650

T

5000 -

1600 | 4000 L

1550 3000 7

1500 2000

T

1000 ‘ . P S .
1450 L— ' ' : \ 20 25 30 35 40 45
10 20 24 30 40 °c 'C

V3aykcu3 4M3MK — Hazapuil XxucoOsain
HaTWKaNapy. Y3IyKIM YU3HUK — FOTHIUIIHUHT

VY3ayKkcu3 YM3uKIap — TaXpuOa HaTHXKaJIapUHU

MOCJIAIITUPUILLL 9
¢boH (KpUTHK OYIMaraH) KUCMH.
4-pacM. AlETOH—CYB IPUTMACH S-pacM. AleTOH—CYB 3pUTMACH
TeMIepaTyPacCHHUHT YJIbTPAaTOBYLI (0) TeMIIEPATYPACUHUHI THIIEPTOBYIII
Ba FHNEPTOBYUI (W) Te3IHK/Iapura OTWINI KO3 PUIHEHTUTa OOFIMKJIUTH.
OOFJIMKJINTIH.

OpuTMa TeMmrepaTypaCMHUHI y3rapuiid OWIaH TUIEPTOBYII FOTHIIUII
K03 unreHT: o Oup Tekuc y3rapmaiau. o(t) OOrmaHMIIIA MKKATA MaKCHMYyM
AKKOJ Ky3aTuiaau (5-pacMm). bBUpuHYM MakCHMyM 5HCHU3, HHTEHCHUBIIUTY KaTTa Ba
0y MakCUMyM MaxCyC HyKTa Temmeparypacuaa xoiiamrad. VKKMHYMCUHUHT
MHTEHCUBIIUTH KAMpPOK Ba KEHIPOK, ymI0y MakCcuMyMm TaxmuHaH 2° C macTpok
TEeMIIepaTypaa )KOUJIAILITaH.

Maxcyc HykTa Temreparypacu aTpoduia IOTWIMIIHUHT OpTHKYa (KPUTHK)
KUCMHHUHT TeMIlepaTypaBUil OOFJIMKIWTM A 3TPU YM3UKHM 3ciaTaam, Oy ica
KPUTUK HYyKTa SKUHUZA TOBYI HOTWIMIIA KIACCHK Hasapuscura 3uiaup.
I'uneproBymza 4acrotanuHr Qt>>1  (¢aykryanus penakcanusi —BaKTUIa
KyIIAaUTMacH Ba Ha3apuvsulap IOTWINIIAA KPUTHUK YIYIIM KAMaWWIOMHA TaxXMUH
KWIAIIAIW, SKCIEPUMEHT/1a 3¢a IOTUIUIIHUHT KPUTUK KUCMU OPTaIu.

19



Hucceprammsina xy3atuna€tran optukua roTwmm M.A.Yaban Hazapusicu
HYKTau HazapujaH udonpanamra xapakat KumHran (QKOT®, 2005. T.127, 2-coH,
1-6et). by Hazapus acocuja KpUTHK HYKTa SKUHHUJA TUIEPTOBYII CYHHII
KO3 QUIMEHTUHUHT OPTHUIIKA TapTUO mapaMeTpu (QIyKTyalusuiapyuaa COUMJIMILIN
ABa3Ura xaM coaup Oyiaau, 1eraH TaXMUH YTajau.

VYapTparoByll udacToTanapuja OTUIUIAAa OyHAaW Xoauca pyd Oepmaiinu,
YYHKHU YJIBTPATOBYUI TYJIKUH Y3YHJIHUTU (QIYKTyarus KOPPEIsUUsiCU paanyCuaH
aH4a karra. HazapussHUHT acocuii MOMEHTH yMyMJallraH KaOyJl KWUJIYBUaHIIUK Y
KPUTHK UHIEKCH KaTTaJUTMHU TaHJIAW OYIu0, y Maxcyc HyKTa aTpo(u1a FOTHINALI
KPUTUK KUCMHMHHMHI TEMIIEpAaTypaBUil NYJIWHU aHUKIAad. YOy auccepTanus
WIIHWAA OJIMHAAH Y KaTTaJWrd TYFPUCHAA X€4Y KaHJall TaXMHWH KUJIWHMAraH 3]IH.
KpUTHUK WMHAEKCHUHT y3U 3KCHEPUMEHTAI MabIyMOTJIAPHUHI Ha3zapuil (opmyia
Oyiinya XucOOJaHraH »drpd YWM3UKIAH YETJAIUMHUHT ypTadya KBaJpaTH
WUFUHIMCUHY MUHUMAJUTAIITUPUIL HYIIU OWJIaH aHUKJTaHAIH.
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Av, em”
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: 20 30 40 50 54,5 60 70 80, oc
1, 2 Ba 3-y3nyxmm umsuxiaap Av(t) m — TaXxpu0a HaTWXKanapy,
Y4aCTKaCH YM3UKJIAPUHU KypcaTagu. Y3IIyKCU3 Y3IIyKCHU3 YU3UKTIap - Xucobnant
YM3UKJIap — TeMIepaTrypajap HWHTepBaluga HaTIKalapH.

Av(t) HOUM3HKITH XapaKTepra ora.
7-pacm. 4 MIIHuHT cyBaaru
sputmacuHuHr 0,06 M.K. 1a aguadaTuk
CHUKHJIYBYAHJIUK PsHUHT IJpUTMA
TeMIIePaTypacura 0OFJIUKJIUIH.

6-pacm. 4 MITHuMHT cyBIaru
sputmacuHuHr 0,06 m.x. 1a MBK
CWIKUIIN AVHUHT 3pUTMA
TeMIepaTypacura 0OFJINKJIUTH
(coumnu Gypuarn 45).

vy=1na Ttaxpuba Ba Ha3apUSAHUHT Oup-OUMpuUra >XKyJa SXIIM MOC KEJTUIIH
aHukjganau. OnuHraH  HaTwka  dpUTMA  Maxcyc  HyKracu  arpoduia
(GAyKTyauussHUHI  KpUTUK  JuHamukacu — Jlampmay — Hazapuscu — Ownad
udopanaHuiiMHM  Kypcatau.  Hazapuss ~— Maxcyc — HyKTagaH  MacTiaru
TEeMIEepaTypaBuil OOFJIaHUII 0. HKKHHYM MaKCUMYMUHH XaM TYUTYHTUPA/IH.

['unepToBYII TE3MUTH Ba IOTWIMII KO3(PPUIIMEHTUHUHT OyHai Tabuatu Ou3
ypranrad 3 METWINUPHUIMH Ba 4 METWINHPUIMHIAPHUHT CYBIAru 3pUTMajapuia
Maxcyc HyKTa TemrepaTypacu aTpoduaa Ky3aTwiran 3au. by cucremanapna
Jlanmay wHazapuscura acocaH TONWITaH KpUTUK wHAEKC Owman W.A.YabGan
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Ha3apusACH acocua TaKpruOaaa Ky3aTWITaH FMIEPTOBYIIHUHI KEparujaH OpTUKYA
FOTWJINII MAKCUMYMJIAPUHHA U30XJIAIl MyMKHUH.

AlleTOH—CYB Ba 3 METWINUPHUIUH—CYB dpUTMaNapuaaH (apkiu paBuiiga 4
METWINUPUJIMH—CYB JpUTMAcuja MacT Temmneparypaiu (Kymumya) OpTUKYA
IOTUJTUIT MAaKCUMYMU Ky4cH3 HAMOEH Oyaau (Taxpuba XaToJIMru yerapacuaa). by
(bomka YpraHuwiaraH dpuTManapra HucOaTaH) HOKpUTHK ((OH) IOTHIHIIN
Kartanuru OunaH wusoxyananu. Jlekun 40+65° C Temmneparypa opaiuruia
MangenbmiraM—bpriuTio3H KOMIIOHEHTH CUJDKUIIUHUHT TEMIIEpATypaBUM MyJIn
WKKUHYM Typ (pa3aBuil YTUII KPUTHUK HYKTaCHra SIKMHJIAUIMIIIArd TOBYII TE3JIUTH
Y3rapuimm XycycusiTiiapura Moc kemnaau (6-pacm).

Temneparypanunr 30 pgan 80° C opanuruaa >pUTMAHUHT aaua0aTHK
CUKWIYBYAHJIMTH Ps Taakuk Kwiuaau (7-pacM). 7-pacmupa  MaHaenbITaM—
bpuiitosH KOMIIOHEHTH CHJDKHII KATTAMKIApU OyiHW4Ya SPUTMAHUHT TypJd
TeMIlepaTypacuja aHUKJIaHTaH (s KUMMAaTiapu KeATUpUITaH. PsHUHT CUHTYIISIP
(KpUTHK) KHCMHMHM TaxJIMJI KWJIWIIAA OONIaHFUY XOJlaTAa KPUTHK WHIACKC
KUAMATH TYFpPUCHJA XE€Y KaHJal TaxMUH KuiuHMaraH sad. Da3oBuil yTUII
temriepatypacu Tc 53+55° C opanuruna y3rapTupwiid TYpuiau, Makcaa | ¢ JaH
yan Ba YHT TOMOHJIaH [Bs CHHTYJISIp KHCMHU YYyH KPUTHUK MHJIEKCIIapU TEHT OyiraH
KUIMaTIapuHU TONUIN HaTwkana: 1c = 54,5° C, y; = -1,08 + 0,07, vy, = -1,06 £
0,12 xwuiimatnapu Tomwiaud. AAuabaTUK CUKWIYBYAHJIUKHUHT XUCOOJAHTaH
KUIMaTiapu SKCIIEPUMEHT/Ia OJIMHTaH HaTUXajJapHU Xy udoaanaiau (7-pacm).
CuxunyBuannukHuHr 54,5° C Temmeparypara SIKMUHJAIITaHJArd CUHTYJISPIIMK
tabuatuHu JlaHnay Hazapuscd TaXMHUH KWITaH WKKMHYU Typ (dazaBuidl YTHII
KPUTHK UHJIEKCU OMJIaH MOC KETYBUM KPUTUK UHAEKC Uoaananu.

['unepToByIl IOTUIMIIMHUHT MKKATa MaKCUMYMU MAaBXXYMJIUTH, aauadaTHK
CUKWJTYBYAHJIMK TaOMATH CUHTYJSIPJIIMIY XaMJa yJIApHUHT MOC PaBUIIIa HAa3apHil
udofaIaHUI IIIYHU KypcaTaauKu, TeMmIepaTypa OVindya TaKCHUMJIaHTaH,
TEPMOJIMHAMUK CTAOUJITUTY MUHUMYM OYJITaH MKKUTA X0JIaT MaBXKY/I.

Maxcyc HyKTa TemmepaTrypacu aTpoduma CUCTEMaHUHT TapTUO MapameTpu
(GIIyKTyalusic  IOKOPWJIMTH OWjIaH XapakTepiaHaau (dpUTMa Maxcyc HyKTa
X0JaTuaa KOHICHTpamus (GIyKTyalnuscu), sSbHU HMKKHAJIAHTAH KPUTHK HyKTara
(UKH) sxunnuru Hatwkacuaa. MKHra etn6 6ynMaciuru GuiykTyanus yirqaMuHA
Kecu0O Tanmaiau (Koppensius paalyCHHH) Ba yJapHUHT AWMHaMukacu Jlanmay
HazapusCcl KPUTUK WHACKcH OunaH wudonananamu. Ilact Temmeparypanapna
cUCTEeMa TEPMOAMHAMHUK HOCTAOWJ, JIEKMH Oy CTpYKTypaBud (a3oBHl YTHII
HaTWwkKacuaa pyul Oepamu. by Xxonatma TapTu® mapameTpu (QUIyKTyamusicu
cudatuga «koBakyiap» (SbHM CTPYKTypa MaBXya OyiMmaran coxanuap)
KOHIIEHTpamusick  QuiykTyarusicu Oyna omaau. KoBakiap KOHIIGHTpaIUsicu
daykryauusicu (cTpykrypaBuil (azoBuil yTumgaru taptud napamerpu) Jlannay
Ha3apusiCU KPUTUK UHJIEKCH OPKaJ N30XJIAHA/IH.

Huccepranusauar OemuHun 600u «CyoK kpucraaiapaa ¢a3aBuii yTui
TeMIlepaTypacu SIKUHUAA EPYFIMKHUHT aHU30TPON COUYMJIMIN CIEKTPJIAPH)
ne6 HoMiaHuO, ymoOy 06o00ma «m30Tpon CyRKIUK—CcyioK kpuctamn (MC—CK)
(azaBuii YTUII TeMIepaTypacura SKMHJIAITaHAa CYIOK KpUCTaT U30TpoI ¢azana
KyTOJlaHMara €pyfjuK COUMIUIIN Pereil YM3ufu KaHOTH CIIEKTPU TaJKUKOTIapu
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kentupuwirad. UC—-CK Peneit ynsuru kanotu (PUK) keHrmurumHmHT Oypuak Ba
TeMIlepaTypaBUil KWHETUKACH TAJKUK THIITaH.

OnuHran choekTpiap TaxXJWiIM IOyHW KypcaTaaukd (u3oTponm  (aza
tomonusian), MC—CK @dazoBuii yTum Ttemmeparypacura sikuaiamranaa PUK
CHEKTPU KeCKMH cukuiaau (dHcuznaHaiu). Couywiuin YU3WFUd KOHTYpU OWTTa
Jlopennnan 6unan udonananaau. Kenrnuru sca daszaBuil YTl TeMrepaTypacura
SIKUHJIUTUIA KY4Id OOFIUK OVIM0, COUnIUII Oypyarura OOFIMK OYIMaiau.

Cnektpnap ro3acujgaH onud Oopwiaran Ttaakukoriapra kypa HMC-CK
TEeMIIepaTypacura SIKMHJIAITaHAa KaHOT 3HcH3IaHaau. «30Tpor CyrOKIHMK—CYIOK
Kputaw»  (azaBuit  ytum arpoduma TapTtubd mapameTpu  (DIyKTyaluscu
KOppeNsAlnsl  PaaidyCl OPTHUINM  HATWKACHIAa  MOJICKYJSAP  OPHECHTAIMOH
XapaKaTYAHJIUTH KPUTUK CEKUHJIAIINIITN OWIaH OOFJIHK.
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Omuuran PYK cnoekrtpinapura acocan tekwmupuiaradh MBBA Ba IIAA
HaAMyHaJapja TapTUO mapameTpu (QIyKTyarusiiapu peliakcalusi BaKTUHUHT T
temriepatypaBuii  Oornmanumu  aHukiaangu. MC-CK  yTum  temmneparypacura
SKUHJIAIITaHa peJiakcalusi BaKTUHUHT OPTHIIM — QIYKTyalus KOppemsius
PaIUyCUHUHT XamMja u30Tpon ¢a3a KOBYIIKOKIUTH 1) HUHT OPTUIIN OujIaH OOFJIUK.

OnuHran  SKCHEPUMEHTA  HATWXKAJApPHUHT  TaXJIWJIM  KOBYIIKOKJIMK
TOMOHHUJIAaH TeMmIepaTypara OOFIMK YIYIIMHM »bTUOOpra oamaca, Kalyi
KWIyBUAHJIMK KPUTUK WHJIEKCHHUHT aH4Ya FOKOpU KuMatiapuHu Oepanu. [lemak,
Oy xonucanu udonanamaa Jlangay—ne XXKen Hazapusicu KYJUTaHUIIM 4YerapacuHU
aHUKJIalll UMKOHU OYyIMaiu.

Cyrok kpuctauiap u30Tpon ¢aszacuaa ydra TeMIlepaTypaBH OpaIMKHU
axparumi MyMKuH (8-pacm). by derapaBuii opanmkiapjga TapTHO mapaMeTpu
baykTyanusiapu pesakcays BakTiapy TeMreparypara Typianda OOFIuK.

Koppemsiiust paguycn ymuamu 3E,<E<10&, (§ — MOJICKYJIaHUHT Y3YHIIUTH
yiuaMyd 4Yamacujaa) TeMIepaTypaBuil UWHTEpBaiJa pelakcalus BaKTHHUHT
TeMIlepaTypaBuil OOFTUKIUTMHU KaOyJl KMITYBYAHINK KPUTUK UHIEKCH Y=1 OYiraxn
Jlannay — ne XKen Hazapuscu OuiaH udoaanan MyMKUH.
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NC-CK ytum temmepartypacu sikuuuaa, £>10&, Oynranma, penaxcaius
BaKTUHUHT OpPTHKYa (Ha3apusra HUCOAaTaH) OPTUIIMHU Ky3aTHIl MyMKWH. By aca
dazaBuii yTHI SKAHUAA W30TPON (a3aHUHT JUHAMUK TapaMeTpIapuHUHT
KpoccoBep (Ypraua MaiijoHaaH QIIyKTyalMOHIa) TaOnaT OrIaH OOFJIHUK.

Oxopu  Temmeparypanapna, &<3&, OVynranga, penakcanus  BaKTH
TEeMIepaTypaBuii  OOFMAHWUIIMHUHT  y3rapumm  Ky3atwiaad.  Koppensnus
paIMyCUHUHT KaMaWWIIM HATIWKaCcUJa MOJICKyJaJIapHUHT Karta Oypdakka
OpUEHTHUPJIAHUIIMHU XapaKTepJOBUM peNaKcalys BaKTHHUHT TeMIlepaTypaBHil
OOFJIMKJIUTH KPUCTA OyIMaraH CYIOKJIHUKIApP Y4yH XOC OOFJIaHMINTa YXIIarl
O0ymu0 xonmaau. bBbyHna aHuzoTponusi (QUyKTyalnuscHd penakcarusi BaKTHHUHT
TEeMIIEpaTypaBHil Y3rapuIlH, aCOCaH, MyXUT KOBYIIKOKIUTH OMJIaH aHUKJIaHAIH.

XVYJIO0CA

1. Cyrok kpucramn ¢azaBuil YTHUII KPUTUK HYKTAaCM Ba SpUTMA Maxcyc
HyKTacu aTpoduaa EpyHIMKHUHT U30TPOIl Ba aHU30TPON COUMJIMIL CIEKTPJIApUHU
TAAKUK KWIMLAA Y3UMH3[a MIIa0 YMKWIraH OHKCIEepUMEHTal KypuiaMmanap Ba
metoanapaan doinananunradn. Yacrora Oyimya cradwuiamtupwirad He-Ne
nazepu, chepuk HHTEPPEPOMETP Ba IOKOPU KOHTPACTIIM MKKU YTyBuM Padbpu—
[lepo unTEepdhepoMeTpIapuHu KYyjIall HaTUKACUAAa COUMITaH EPYIMK CIIEKTpUAA
MHTCHCUBJIMKHUHI YacTOTaBUM TAaKCUMOTH I03aCHJAH HIIOHWIM MabIyMOTJIAp
OJIVHTaH.

2. Wk Gop HODIEKTPOIUTIAPHUHT MaxcCyC HYKTaJIW CYBIM JpHUTMajIapuia
COUMIITaH EpPYFIMK CIEKTPHHUHT HO3WK CTpPYKTypacu Temreparypacu (t) Ba
KOHIICHTpanusl (X) JApHUHT KSHT OPaJTUFUIa HOTYPFYH TEPMOJMHAMHUK MYBO3aHAT
Maxcyc HYKTaCMHU IBbTHOOpPra oJM0 KOMIUIEKC JKCIEPUMEHTAT TaAKUKOT
yTkazuinraH. Temreparypa Ba KOHIIEHTpauus y3rapraija CIEKTp HO3UK
CTPYKTYpacHu 4aCTOTAaBHIl CHJDKUILM OWJIaH 3pUTMa CTPYKTYpacu KaiTa y3rapHiiu
xapaCHu ypTacuaa Oup KHAMAaTIu KOPPESAIus MaBKyIJIUTH KYpCaTHIITaH.

3. Kuunk KOHUEHTpauusuIM 3puTMaiapAa BOJOPO OOFIaHUIIHUHT Y3IyKCH3
TYPU MaBXYyIJIUIM DKCIIEPUMEHTA] aHUKJIAHTaH. HORNeKTpOJUTHUHI 3pHUTMajla
KOHIIEHTPAIIUSICH Ba TEMIIEpaTypacH y3raprauja TYPHHUHT y4 YI4amiid OyTyHJIUTH
Ba OY3WJIMII Yerapajgapy Me30HJIapu aHuKiIaHraH. Temmeparypa OVitnua dfs/dt Ba
KOHIIEHTpanus Oyiinua dPs/dX aamabaTWkK CHKWIYBYAHIMK XOCHJIACHHUHT
MIIOpacy aJMallMII{, PUTMA CTPYKTYpPaBHIl-MYBO3aHATJIM XOJIaTJapH Opacuiaa
YTUITIApHU U(POIaTIOBYM ME30H OYIMIIN KYpCaTUIITaH.

4. Maxcyc HyKTaJlu 3pUTMaaa SHru (U3MK X0JKMCa — THMNEPTOBYII TE3JIUTU
MaH it JUCTIEPCUSICU MaBXKyJIUTH AKCTIEPUMEHTAN UCOOTIIAHTaH.
Cyroxnuknapna MaHpuid gucnepcus MaBxyJ OVIMIIA MYyMKUHJIWTUHU Ha3apuii
Brnagumupckuii Ba I'mH30ypr aifTviuran 3au. JMCHEpCUSIHUHT SKCHEpUMEHTA
KuiimMat acocuaa Ba [wH30ypr Hazapusicu xynocacu Oyiuya (dazoBuit
AUCTIepCUsIHU XucoOra oynb) 3pUTMa CTPYKTypacu KoppemsiuuoH paauycu ~10
HAHOMETpP KuiMaTAa OYIUIIN TOUITAH.

5. Maxcyc HyKTa TeMneparypacu SKUHU1a HO3UK CTPYKTypa KOMIIOHEHTJIApH
OpTHKYa CHEKTpajd KeHrahummu TapTuO mapaMeTrpu  (QuyKTyauusiapuiaa
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HOKOTEPEHT COYMJIMILI HBa3ura TUIEPTOBYII CYHHUII KOA(M(GUUIMEHTH OPTHUILIU
KYIIMMYa MEXaHW3MH OUJIaH aCOCIJIaHTaH.

6. Taptub mapamerpnu QaykTyarnusiap IMHAMUKACU TaJAKUK STUITAH CYBIIU
SPUTMAIAPHUHT TEMIIEpATypaId MaxCyc HyKTacu aTpodua y=1 KpUTUK UHIEKCIIU
yMyMJIalITaH KaOyJl KWJIyBYaHJIMKKA dra OYJIraH UKKUHYM Typ (pazaBuii yTumuiap
yuyH JlaHJayHUHT Hazapuscu OWJIaH W30XJIaHUIIM aHWKJaHraH. Maxcyc HyKra
TeMIlepaTypacu SKUHUAA (QIYyKTyalUsIapHUHT KOPPEJSus paaunycu & spurma
XOJATMHUHT MKKWJIAHTaH KpUTUK HyKTagan 3 MIl-cyB sputmama ~2-3 HM,
aneToH—CyB dputMaga ~7-10 HM mapaxa y30KIUTH OWiaH aHWUKJTaHWIIN
KYpCaTHJITaH.

/. 4 Mll-cyB »spuTMaza Maxcyc HyKTa TeMIlepaTypacujaH IacTiaa
CTPYKTYpaBUi THUIAATU «CYIOKIMK—CYIOKJIUK» (a3aBuil YTUII MaBXYIUIMTA Ba
YHUHT YTUII HYKTacu arpoduia CIEeKTPHUHT HO3UK CTPYKTYpacu KOMIIOHEHTIapu
CWUDKUIIM TemrepaTypara OOFJIMKIMIMIA HaMOEH OYIuIIM TaJAKUKOTIapla
ucoornanrad. «CylOKIMK—CYIOKIUK» (a3zaBuil yTumga TapTud mapameTpu
Guykryauusuiapy  quHamukacu  Jlanpay Hazapusicu  OwiaH  MQoOJanaHMILY,
CTpYKTypaBui (a3zaBuil yTuIl TeMmmeparypacu sKuUHUAA (QuIyKTyanusiap
KOppEJSILMS paAuyCl ~5 HM KuMaTra sra OYJIuIly TaCAUKJIaHTaH.

8. «M3oTpon CyrOKIMK—CYIOK KpUCTaUD» (a3aBuUil YTUII TemIiepaTypacura
SAKUHJIALITaHJa aHU30TPOIl COUMJIMII CIEKTPU TOPTHUILI JMHAMMKACH Ba TapTHO
napameTpy (pIyKTyauusicu pejiakcalusi BAKTHHUHI OPTUIIM - YMyMJIAIITaH KaOyJl
KWIYBYAHJIMKHUHT KpUTHK HHJeKcH y=1 Oynran Jlannay — ne JKen Hazapusacu
OwraHn wudomanaHUIIM  aHUKJIaHraH. Taptu® mapamerpu  (QIYKTyalnuscu
KOppeJsaLMs paadycu u3oTpon ¢aza AMHAMHUK XYCYCHUSTIApUHUA HQoaananiia
Ha3apUSHUHT KYJUIAHWIKII Yerapacu TOMUJITaH.

9. & dnykryanus koppensius paauycu 3E<E<10&, (£9=0,6 HM — MoJekya
y3YHJIUTH TapTHOUJArd KaTTajduK) KuWWMarra J3ra OynaraHaa TemIeparypa
MHTEpBAINIA TapaMeTpu TapTud QuiykTyauusicu nuHamukacunu Jlannay — ne XKen
Hazapusich OuJlaH M30XJIAMHM KypcaTwirad. dazaBuil YTUIl TeMrepaTrypacu
skuaAna (Eo>10& () aHM30TPON COYMJIMIN CIIEKTPHHUHT TOPANMIIY Ba PelIaKCaIlHsI
BAaKTUHUHI OpPTHKYa YCUIIMHUHT M30TpOI (a3anu JIMHAMUK XyCYCUSTIApU
tabuatu KpoccoBep (¥pra MagoHIUAaH (IYKTAIMOHTA) XapakTepiu SKaHIUTU
KYpCaTHWJITaH.

10. CyroKIMKJIapHUHT Maxcyc Ba KpUTHK HYKTa aTpopuaa COUMTaH EPyFIIUK
CHeKTpajd TapkuOu KyWWUJard KOHYHATIAp OWjaH aHWKJIaHTaH. 1) CyIOK
KpucTaaa (azaBuil YTHUII TeMIepaTypacd SKUHHAA aHU30TPON COYMJIMIL
CHEKTPUHUHT TOpalluIiM; 2) 3puTMa Maxcyc HyKTacu arpoduja CHEKTp HO3MK
CTPYKTYpacu KOMIOHEHTJIAPUHUHT OPTUKYA CHEKTpal KEHraluIlu; 3) «CYIOKINK—
CYIOKJIMK» (pa3aBuil YTUII SKUHUJA HO3UK CTPYKTypa KOMIIOHEHTJIAPU YACTOTaBUI
CWDKHILK TeMIlepaTypaBUil OOFJIIMKJIMUTMHUHT CUHTYJISIPIIMTM — yHHBEpcal
XapakTepra 3Trajlurd, TapTud mapaMmeTrpu (GIyKTyalMsulapu KOppensiuus paanycu
JUHAMUKAacH OWJIaH U30XJIaHTaH.
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HAYYHBINA COBET IIO NPUCYKJIEHUIO YYEHOUN CTENIEHU
JOKTOPA HAYK 16.07.2013.FM/T.12.01npu PU3NKO-TEXHUYECKOM
NHCTUTYTE, MHCTUTYTE NOHHO-IIJIASBMEHHbBIX U JIASEPHBIX
TEXHOJIOTMA U CAMAPKAHJICKOM I'OCYJIAPCTBEHHOM
YHUBEPCUTETE

CAMAPKAHJCKH TOCYJIAPCTBEHHBI YHUBEPCUTET

CEMEHOB JEHUC UBAHOBUY

JTAHAMUKA ®JTYKTYAIIUIA TAPAMETPA IOPAJIKA
B ’KNJIKOCTAX U UX TPOABJIEHUE B OIITUYECKHUX
N AKYCTUYECKHUX ABJEHUAX

01.04.05 — OnTuka (puU3NKO-MaTeMaTHYECKHE HAYKH)
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BBE/IEHUE (aHHOTALMS AOKTOPCKOM JUCCEPTALMHI)

AKTYaJIbHOCTh M BOCTPE0OBAaHHOCTH TeMbl AMccepTanuu. B Hacrosiee
BpeMsi B MHUpE B CBSI3M C MPOJOJDKAIOIIMMCS pa3BUTHEM (U3UKUA (HA30BBIX
NEPEXOJIOB M KOOIEPATUBHBIX SBIECHUW B JKHIKOCTAX, a TaKXKE OINTHUKHU
CWIBHOQIIYKTYPHUPYIOLIUX CPeJl Ype3BhIUAHO aKTyallbHa MpoOieMa UCCIeA0BaHMS
(bu3HUeCcKUX MPOIIECCOB, MPOTEKAIOUIUX B 00JIACTH KPUTUUYECKUX U OCOOBIX TOUEK
OJTHOKOMITOHEHTHBIX >KUAKOCTEH W pPacTBOPOB, KOrJa HAYMWHAKOT MPOSBIATHCS
KPYIMHOMACIITa0HbIe KOPPETSIUU M TPOLECChl CTPYKTYPHOTO 0Opa3oBaHUS U
pacnaza Ha HAaHOPa3MEpPHBIX MPOCTPAHCTBEHHBIX W BPEMEHHBIX MacIITadax.
JlaHHBIE ~ WCCIENOBAHMS  CBS3aHBI C  YCTAHOBJCHHEM  OCOOEHHOCTEU
B3aUMOJICMCTBUS KOJUIEKTUBHBIX CTENEHEN CBOOOABI Cpeibl (MapaMeTp MOpsiIKa) C
BHYTPEHHUMH CTENEHSIMU CBOOOIbI mpu (Hha30BBIX Nepexoaax. PemieHue 3Toi
MpoOJeMbl HMMEET Ba)XHOE HAYYHO-TIPUKIAJHOE 3HAYECHHE Ul MPAKTUYECKOU
peai3allud MEPCIEeKTUBHBIX HAHO-TEXHOJOTMYECKUX HaIlpaBlIeHUH B o0jacTu
COBpPEMEHHOM 0Mopu3UKH, OMOXUMUU U OUOTEXHOJIOTHH.

Ilennas uH@OpMaIysl Uisl BBIIBICHUS KOPPEISTUBHBIX CBOWCTB >KHMJIKOCTEH
Ha HaHO-MacuITabax MOKET OBITh MOJy4YeHa MPU U3YUYEHUU TUHAMUKUA U3MEHEHMUS
UHTErPaJIbHON MHTEHCUBHOCTH, CIIEKTPAJIBHOM IIMPHUHBI U YaCTOTHOTO CMELIECHUS
KOMITIOHEHT TOHKOW CTPYKTYpPbl B CIIEKTPE pEJIEEBCKOTO pacCesHHsl CBETa B
OKPECTHOCTHU KPUTHUYECKON U 0c000#1 Touek cOoCcTOsTHUS *Kuakoctu. Vcecnenoanue
CHEKTpa MOJIEKYJIIPHOTO paccesHUs CBETa MO3BOJSIET MOJIy4aTh YHHUKAIbHYIO
MH(}OpMAIUIO O CTPYKTYpPE U KUHETUYECKUX CBOMCTBAX BEUIECTBA BBUAY TOTO, YTO
CHEKTPaJIbHBIA COCTAB PACCESIHHOTO CBETA OMpPEAEAeTCS TMHAMUKON (DIyKTyaruii
pa3IMYHBIX TEPMOAMHAMUYECKUX BEJIMYMH ucciaeayeMoll cpenpl. OnHaKo
MpaKTUYECKasl peanu3alus TaKoro poJa MCCIEIOBaHUA — BECbMa CJOXKHas
AKCIIEpUMEHTaIbHAsA 3ajaya. BOMM3M KPUTHYECKON TOYKM PETUCTPALMS TOHKON
CTPYKTYpBl CHEKTpa OCIJIO)KHAETCS BBICOKMM YPOBHEM (IyKTyaluii B cCpele,
OPUBOASAIIMM K  CWIBHOMY pOCTY HWHTEHCHBHOCTH PACCESHUS Ha YacToTe
Bo30Oyknaromero cBera. I[lo 9Toll mpuywHE 10 HACTOSIIETO BPEMEHH
UCCJIEIOBAHNSI TOHKOW CTPYKTYpPBI CIIEKTPAa PACCESIHHOIO CBETa B OKPECTHOCTH
KPUTHYECKHUX TOUYEK KUJKOCTEH BECbMa OIPaHUYEHBI.

BocTtpeboBaHHOCT, TEMBI JUCCEpTAallMU OOYCIIOBIEHa HEOOXOIUMOCThHIO
YCTaHOBJICHHMSI 3aKOHOMEPHOCTEMN JUHAMUKH (IIyKTyalMOHHBIX u
CTPYKTYpPOOOpa3yloIIMX SBJICHUM Ha MaciiTadax CpeaHEro MOJIEKYJISIPHOTO
nopsAJiIka B OKPECTHOCTH KPUTUYECKUX M OCOOBIX TOUEK COCTOSIHUS >KMJIKOCTH, a
TaK)X€ Pa3BUTHUS CIEKTPOCKOMUYECKOM METOIUKH WHBA3UBHON (O0€CKOHTAKTHOM)
UACHTU(PUKALMA TEPMOJUHAMUYECKH YCTOMUMBBIX U HEYCTOWYUBBIX COCTOSIHHM
KUJIKOCTH. PereHune »To mpoOsieMbl MPEACTABISET BaXXKHOE 3HAYCHUE IS
Pa3BUTHS TaKUX HAYYHO-TIPUKIIAJHBIX HAMpaBICHUN Kak CO3[JaHuE CTpOrou
TEOPUU MOJIEKYJISIPHOTO PAacCesHUs CBETa B CUJIBHO (PIYKTYpUPYIOLUIMX Cperax,
TEOPUHU MKUIKOTO COCTOSHHSI M MOJYYEHUE MATEPHAIOB C KOHTPOIUPYEMBIMHU
CBOWCTBaMHU.

Hacrosimjas nuccepranusi B ONPENEICHHONW CTENEHU MOCBSIICHA PELICHHIO
3ajmay, ykazaHHbiX B [locranoBnenun Ilpesupenta PecnyOnmku VY30ekucran
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[1I1-1442 «O mpuopurerax pa3BUTHS MPOMBINIICHHOCTH PecnyOnuku Y30ekucran
B 2011-2015 romax» ot 15 nexadps 2010 roma, a Takke B APYrdx HOPMATUBHO-
IPaBOBBIX JOKYMEHTAX, IPUHSITHIX B JaHHOU cdepe.

CooTBercTBHE HCCIEAOBAHUSA NPUHOPUTETHBIM HANIPABJEHUAM PA3BUTHA
HAYKH U TexHosioruii PecmyOuaukm Y30ekucran. VcciegoBanue BBITIOJHEHO B
COOTBETCTBUM C NPUOPUTETHBIM HAIMPABICHUEM PA3BUTHS HAYKHM M TEXHOJOTHA
Pecnybnmuku V36ekucrtan: [IOU I — «Dusumka, acTpoHOMUS, DHEPreTHKAa U
MaIIMHOCTPOEHUEY.

00630p MeKIYHAPOAHBIX HAYYHBIX HCCJIEIOBAHNH M0 TeMe TUCCEePTALNH.

B Benymmx MHUpPOBBIX HAay4HO-HCCIIEAOBATEIbCKUX ILIEHTPAX, B TOM YHUCIIEC
University of Maryland (CILIA), University of Silesia (ITospma), Institute of
Industrial Science, University of Tokyo (Slmonus), Research Institute for Solid
State Physics and Optics (Benrpus), ®usuueckom uncturyre PAH u CaHKT-
[Terepbyprckom rocyaapctBeHHOM YyHuBepcutere (Poccus), HanmonambHbIX
yauBepcutetax KueBa u Opecchl (Ykpauna), a Ttakke B CamapKaHICKOM
rocyJapcTBeHHOM yHUBepcutTeTe (Y30€KHCTaH) MPOBOASTCS —HMCCIEIOBaHUA
KPUTUYECKOTO  COCTOSIHUSL ~ JKMJIKOCTEW, TPOSIBIICHUS  KPYMHOMACIITAOHBIX
KOPPEJSIUI B UHTETPAIBHBIX XapaKTEPUCTUKAX PACCESIHHOTO CBETA U B XapaKTepe
pacrpoCTpaHEHUs BBICOKOYACTOTHOTO 3BYKa B OKPECTHOCTH KPUTHUYECKUX U
0COOBIX TOUEK COCTOSIHUS KHUIKOCTH.

Ha MupoBOM ypoBHE IO HAy4YHOMY HANpPABJICHHUIO JUCCEPTALMOHHOTO
HCCIIeIOBaHUST ObUT PEIIeH pPsJl aKTyaJdbHbIX MpoOJieM U TMOJYy4YeHBl Ba)KHbBIC
Hay4YHbIE  PE3yJbTaThl:  AKCIIEPUMEHTAIBHO  BBISIBIICHBI  OOIUME  YEPTHI,
00BEIUHSIONINE KPUTHUYECKUE TOYKH KUAKOCTEH U JApyrue (a3oBbie MEpPexo]ibl
BToporo poaa (University of Maryland, CIITA); ycraHOBJICHA ONPEICIISIONIast POJIb
B3aUMOJICUCTBUS  (Koppendauuu) (IyKTyalMii B  KPUTUYECKHX  SIBICHUSX
(®usnyeckuit  mHCTUTYT PAH, Poccus); 5KCHEpUMEHTAIBHO —YCTaHOBJICH
HEAHATUTHYECKUN (CUHTYISIPHBIA) XapakTep H3MEHEHUS (PU3MUYECKHX CBOWMCTB
cucteM BOau3u kputuueckux Ttouek (University of Silesia, Ilonbmia);
chopMyTUPOBaHBl  YCIOBHUS  HAOJIOJEHUS  YHUBEPCATBLHOCTH  KPUTHYECKUX
SIBJICHWI W BBIJIBUHYTA THIOTE3a 30Mopdusma kputuueckux sieienuit (University
of Tokyo, Snonus; University of Maryland, CIIIA).

B mHacrosiiiee Bpemsi NpPOBOJATCS TEOPETUUYECKHE M AKCIEPUMEHTAJIbHbBIC
HAy4YHO-UCCJICIOBATEIIbCKUE PA0OTHhI MO HM3YYEHUIO OCOOON TOUKHM U JABONHOM
KPUTHYECKON TOYKH COCTOSIHMSI JKUJIKOCTH, B YACTHOCTH, MO TaKUM aKTyaJIbHbIM
HaIpaBJICHUSIM KaK UCCIEOBAaHUE TOHKOW CTPYKTYpPBI CIIEKTPa PACCESIHHOTO CBETa
B BOJIHBIX PAacTBOpaxX HEAIEKTPOJIUTOB C 0COOOM TOUKOM, CIEKTPATIbHONU IIUPHUHBI
KOMITOHEHT TOHKOH CTPYKTYpBI, YCTaHOBJIEHUE XapakTepa AUCIEPCHH CKOPOCTH
pacnpocTpaHEHUsi BBICOKOYACTOTHOTO 3BYKa B OKPECTHOCTH OCOOOW TOYKHU
pacTBOpa, pa3paboTKa pEIAKCAIMOHHBIX U HEPEIAKCAIMOHHBIX MEXaHU3MOB
JTUCIIEPCHH.

Crenenb U3YYEHHOCTH npoodJIeMbl. B HACTOsIIEE BpEMs
AKCIIEPUMEHTAIILHOE M3Yy4deHUE (PA30BBIX MEPEXO0/I0B M KPUTHUYCCKHUX SIBJICHUI B
KHUIKOCTSAX MPEJCTaBIsieT co00i OOMMPHYIO 00JacTh aKTyalbHBIX (PU3UUECKHUX
3amad. Teopusi cBeTOpaccestHUsI B KPUTUYECKOM 00JacTH >KUIKOCTH pa3paboTaHa
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JI.C. Opniureiinom u @. Lepauke. B obmem ciaydae ¢pazoBbIX Mepexo10B BTOPOro
pona Takas Teopus pazpadorana B.JI. [uH30yprom u ero ydyeHuKamu Ha OCHOBE
teopun  (azoBeix mepexonoB JIJ. Jlangay. PaccnamBaromuecss pacTBOPBI
IPEICTaBIAIOT BCe OOIME CBOMCTBA CHUCTEM, B KOTOPBIX MPOUCXOIAT (pa3oBbIe
nepexoabl U Kputuueckue siBaeHus. [lockonbKy kapTuHa (Da30BBIX MEPEXO0B
BTOPOTO pOJia B pa3HBIX Cpelax HMeEeT MHOro oO0mmx 4epT (u3oMopdusm
KPUTUYECKUX SIBJICHUM), HKCIIEPUMEHTAIBLHOE HCCIEIOBAHUE CIIEKTpa paCCesHUS
cBeTa BOJMM3M KPUTHYECKOW TOYKM pACCIavBaHUS I[O3BOJSET IMOJIYYHUTh
nH(popMaIrio o0IIero xapakrepa, T.e. IPUTOAHYIO I OOCYKICHHS KPUTHUECKUX
SBICHUM TpW (DA30BBIX MEpPexXojax BOOOIIE M HEOOXOAMMYIO MPH CO3IaHUU
MHUKPOCKOIIUYECKOI Teopuu (ha30BbIX MEPEXOI0B.

[Ton pyKOBOACTBOM 4YJI€HA-KOPPECMOHIEHTAa POCCHIICKOW akageMHW HAyK
N.JI. ®abenrHCKOro MpOBEACHO JETalbHOE 3KCHEPUMEHTAIBHOE H3YyUYEHUE
CIEKTPOB MOJIEKYJISIPHOTO paccestHUsl CBETa B pacTBOpax C 3aMKHYTOM 00JacThiO
pacciauBaHus. B 3Tux paborax OBLIO YCTAHOBJIEHO, YTO NPHU MNPUOIMKEHUH K
KPUTHUYECKUM TOYKaM HAONIOAAIOTCS SIBICHUS, HE HaXOJAAIIUe OOBSICHEHHS B
paMKax CYHIECTBYIOILMX TE€OPHUH. BBIABICHHBIN B KCIIEPUMEHTAX CUJIBHBIA POCT
HOTJIONIEHUS TUIep3BYKa BOJIM3U TeMIepaTypbl BEpXHEW U HUKHEH KPUTHUUYECKOM
TOYKH paccianBaHus IPOTUBOPEYHT IpeICKa3aHusIM TEOpUn
B3aMMOJICUCTBYIOIIUX MOJ, pa3BuToil B paborax M. ®ukcmana u K. KaBacaku, a
TaK)K€ TEOPUH JTUHAMUYECKOIo CKeilinHra, cpopmynupoBanHoi JI. KagaHoBeiM 1
JIx. CBudroM. bbuia Takke yCTaHOBJIEHA 3HAYUTENbHAs IUCIEPCUS CKOPOCTH
3ByKa CO CTOPOHBI HMYKHEW KPUTHYECKOM TOUKM M €€ CHJIbHas 3aBHCUMOCTb OT
TEMIIEpaTypbl, HE OOBsSCHsIEMas B paMKax pEJIAaKCAllMOHHOW  TEOopuu
M.A. JleonToBHYA.

VYuenbie u3 VY30ekucrtana, B uactHoctu akaaemuku [1.K. XabubOymnnaes,
A K. AtaxomxkaeB, mnpod. II. Otaxono, mnpod. @.X. TyxBarymiuH, mpod.
JLM. CabupoB, TMNpOBOJWIM HCCIEAOBAHUA ONTUYECKUX U  aKyCTHYECKHX
XapaKTepUCTHK pPacTBOpPOB. B pesynbTate uccieqoBaHUN ObUIM yCTaHOBJIEHbI
OCOOEHHOCTH MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS B psfe OMHApHBIX CUCTEM U
XapaKTEpHbIE BPEMEHA pEJIaKCallid Pa3jIu4HbIX IPOLECCOB HA MOJIEKYJIIPHOM
ypoBHe. B CaMapkaHJICKOM TrOCyIapCTBEHHOM YHUBEPCUTETE I0J PYKOBOJICTBOM
mpod. JI.M. CabupoBa mpoBoasATCS pabOThI MO IKCIHEPUMEHTATHHOMY H3YYCHHIO
(IYKTYallUOHHBIX W CTPYKTYpOOOpa3yloIMX SBICHUN BOJM3M KPUTUYECKHX U
O0COOBIX TOYEK COCTOSIHUSI KUIKOCTEH METOAaMH CHEKTPOCKONMUU M30TPOIMHOIO U
AHU3O0TPOITHOTO paccesiHus cBeTa. B pe3ynbrare 3TUX UCCIEeI0BaHUN YCTaHOBJIECH
P HOBBIX (DU3MYECKUX SBICHUHM, TpeOyrommx oO0bsicHeHus. Cpeau HUX —
U30BITOYHOE CHEKTPAIBHOE YUIMPEHHE KOMIOHEHT TOHKOW CTPYKTYpbI CIIEKTpa B
OKPECTHOCTH KPUTHYECKOM TOUYKH PACCIOCHUSI M OCO0O0M TOYKH COCTOSHUS
OMHApHBIX PACTBOPOB, CYXKEHHE CIIEKTpa AaHU30TPOIHOTO paccesHus BOIMU3H
KPUTUYECKOM TOYKM  PACCIOEHUs pacTBOpa, HETPUBHAIBHAS  YaCTOTHAs
3aBUCUMOCTD (AMCHEPCHS) CKOPOCTH PACHpPOCTPAHEHUS! BBICOKOYACTOTHOTO 3BYKa
B pacTtBopax ¢ ocoboii Toukoi. IlomydyeHHble T1OA  PYKOBOACTBOM
N.JI. ®abenunckoro u  JL.M. CabupoBa 3KCIEpUMEHTAJIbHBIE  PE3yJbTaThl
CTUMYJIMPOBAJIH MOSBICHUE HOBBIX Teopuid, pazpadotannbix M.A. Haban ¢ yuetom
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MEXaHU3Ma B3aWMOJCHCTBUS KPUTUYECKUX WM HEKPUTHUYECKHX (IYKTyarnwii B
pacTBOpax. OKCIEPUMEHTAIbHOE OOOCHOBaHHE MEXaHW3MOB B3aUMOCHCTBUSA
paznIM4YHOro pojia (QUIyKTyalluid, MX MPOSBICHUE B CIEKTPax MOJEKYJISIPHOTO
paccesiHus CBETa, a Takke 0000IIeHUE Ha IUPOKUHN KIIACC KPUTHUECKUX SBJICHUN
npu  Ga3zoBbIX MEpPeXoJax B JKUIKOCTAX SBISETCS MPEIMETOM HWHTEHCHUBHBIX
AKCIIEPUMEHTANILHBIX UCCleI0BaHMM HayuHblX Mmkoa W.JI. @abenunckoro u
JI.LM..Cabuposga.

CBsi3b TeMbl [HMCCEPTAIMM C IUIAHAMH HAYYHO-UCCJIe0BATEIbCKHUX
padoT BbICLIET0 y4eOHOI0 3aBe/leHHsl, B KOTOPOM BbINOJHEHA JUCEPTAIUS.
JluccepTalliOHHOE ~ HCCIEOBAaHME  BBIMOJHEHO 1O  IJIaHy  HAy4yHO-
HCCIIEIOBATENbCKUX paboT CaMapKaHICKOTO roCyAapCTBEHHOTO YHUBEPCHUTETa B
paMKax HayyHbIX HpoekToB ®2-2.1.45 «MccnenoBaHue NUHAMHUKU (QIIyKTyaluid
mapaMmeTrpa TOpsAAKa ©  TEPMOJAMHAMUYECKHMX BEJIMYMH B  OKPECTHOCTHU
CTPYKTYPHBIX U (Da30BBIX MEPEXOJOB METOJIAMU aKyCTOONTHUKUA U JIa3epHOU
CHEKTPOCKOIUHU CIIOHTAHHOTO W BBIHYXJICHHOTO PAacCEsHUSI CBETa B pacTBOpax H
Kuakux — kpuctamiax»  (2003-2007 rr.), OT-®2-004  «BzaumoneiicTue
baykTyanuii B KPpUTHYECKUX TOUYKAX PACTBOPOB W JKUJKHX KPUCTALUIOB U MX
MPOSIBJICHUE B ONITUYECKUX U aKycTHUeCKuX sBieHusx» (2007-2011 rr.).

Henabio uccjieqoBaHusi SBISIETCS YCTAHOBJICHUE (PU3UYECKUX MEXaHU3MOB
MPOSIBJIICHUS] TUHAMUKH (IYKTYyaluil mapaMmerpa nopsaka B CIIEKTPAIIbHOM COCTaBe
ONITUYECKOTO H3IIyYEHHUs, PACCESHHOTO B OKPECTHOCTH KPUTHUYECKOW M OCOOOM
TOYKH TEPMOJMHAMHYECKHA HEYCTONYMBOTO COCTOSTHUS JKUIKOCTH.

3agauM UCCICA0OBAHMSA:

M3YYUTh TOHKYIO CTPYKTYpy CHEKTpa peJeeBCKOTO pacCesHHs CBETa B
BOJHBIX PAaCcTBOPaxX HEIICKTPOJUTOB C OCOOOH TOYKOM B 3aBUCHMOCTH OT
KOHIICHTPAITUH, TEMIIEPATYPhl U TECOMETPUU pacCesiHUS. BBIIBUTH 3aKOHOMEPHOCTH
MU3MEHEHHS YaCTOTHOTO CMENICHUS M CHEKTPAIbHOW MIUPUHBI KOMIIOHEHT TOHKOM
CTPYKTYPBI B OKPECTHOCTH 0CO00I TOUKH HCCIEAYEMBIX CUCTEM;

YCTAaHOBUTH TPAHUIIbI CYIIECTBOBAHUS CTPYKTYPHO-PABHOBECHBIX COCTOSHUMN
BOJAHBIX  PACTBOPOB  HEIJIEKTPOJIUTOB B  KOOpJAWHATAX  «TeMIlepaTypa—
KOHIICHTpAIUs» U KPUTEpUsS HACHTU(PHUKAIHUUA TIEPEXOJ0B MEXKIAY Pa3InYHBIMU
CTPYKTYPHBIMH COCTOSIHUSIMH TIPU W3MEHCHHH TEMIIepaTypbl W KOHIIEHTPAINH
HERJIEKTPOJIUTA B PaCTBOPE;

BBISIBUTH XapakTep MAWCIEPCHH CKOPOCTH BBICOKOYACTOTHOTO 3BYKa B
OKPECTHOCTH OCO0OW TOUYKH PacTBOpa, PENaKCAIIMOHHBIE W HEpeIaKCaIMOHHBIC
MEXaHU3MBI JTUCTICPCHH;

YCTAaHOBUTh MEXAHW3MbI TIOTJIOIMICHUS THUIEP3BYKa NPH MPUOIMIKEHUN K
0c000# TOYKEe pacTBOpa MO TOHKOH CTPYKTYpE CIIEKTPa PACCESTHHOTO CBETA;

YCTAaHOBUTh  3aKOHOMEPHOCTH  KPUTHYECKOW JMHAMHUKHA  (PIIyKTyarui
napaMmeTpa nopsijika B OKpeCTHOCTH 0COO0M TOUKHU pacTBOPA;

OTIPENIETNTh MPUMEHUMOCTD CPEHETNOICBOTO MPUOMKeHus Teopun Jlanmay
— ne Xena mis ommcaHusi AUHAMUKH (GIYKTyalluid mapaMerpa MopsiaKa BOIW3H
TeMIEepaTypbl PazoBOro Mepexo/ia «M30TPOIHAS KUAKOCTh — KUIAKUN KPUCTAILIDY;
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YCTAaHOBUTh  XapaKTep YHUBEPCATbLHOCTH JWHAMHUKWA (DIyKTyaruii B
KUAKOCTAX  NOpu  (Pa30BbIX  MEPEeX0/ax, OMHUCHIBAIONIMXCS  Pa3TMYHBIMU
napameTpaMu MopsiaKa.

B kauectBe o0ObekTa HccielOBaHMsI  BbIOpaHbl ocofas  TOYKa
TEPMOJIMHAMUYECKH HEYCTOMYUBOTO COCTOSIHUSI BOJJHOTO PAacTBOpa U KpUTHUECKast
Touka (ha30BOr0 Mepexo/ia B KUIAKOM KPUCTAILIE.

IIpeamMeTrom mccienoBaHUsl SIBISETCS JUHAMUKA (IYKTYallUOHHBIX U
CTPYKTYpOOOpPa3yIoluX MPOIECCOB BOMM3M KPUTHYECKOW M 0COOOH TOYEK
COCTOSIHUSI KMJIKOCTH M UX TPOSIBICHHE B CIEKTPaIbHOM COCTaBE PAaCCESHHOTO
JA3€PHOTO U3ITyYEHHUS.

Metoabl ucciegoBanus. B quccepranuy UCHOIb30BaHbl METOABI Ja3epHOM
CTHIEKTPOCKOMUH U30TPOITHOTO ¥ aHU30TPOITHOTO PACCESHUS CBETA U METOJ] aKyCTO-
ONITUYECKOW CIIEKTPOCKONHMH, OCHOBAHHBINM Ha SBJICHUM TU(GPAKIUU JTa3ePHOTO
U3ITyYCHUs] Ha YJIbTpaaKyCTHUYeCKUX (poHOHaX. BbICOKHME TOYHOCTH B M3MEPEHHUU
CHEKTPAJIbHBIX XaPAKTEPUCTHK HCCIEIOBAHHBIX OOBEKTOB OBUIA JIOCTUTHYTHI
nyTeM TMPUMEHEHHS B KaueCTBe MCTOYHUKA BO30YXKIAIONIETO HW3IIy4YCHHUS
crabuinsupoBanHoro mo dyactore He-Ne naszepa (630 HM) M CHEKTpajbHBIX
npuOOpOB  BBICOKOW paspeliaromeid CrOoCOOHOCTH —  BBICOKOKOHTPACTHOI'O
IByXIMpoxoaHoro (riockuit) uHTepdepomerpa Dadbpu—Ilepo u chepuueckoro
uHTEphEepoMeTpa.

Hayunasi HOBHM3HA HCCJeJOBaHUSl 3aKIIOYAaeTCI B  CICAYIOIINAX
pe3ynpTaTax:

AKCIIEPUMEHTAIbHO JOKa3aH TMPOCTPAHCTBEHHBIH BKJIaJ B MEXaHU3M
JUCTIEPCUU CKOPOCTH BBICOKOYACTOTHOTO 3BYKa B OKPECTHOCTH OCO0O0HM TOYKH
pacTBOpa, YCTaHOBIEHO MHKpPOTE€TEPOT€HHOE CTPOEHHE pacTBOpa TIpu
TEeMIlepaTypax HUXKE OCO0OM TOYKH C PAJUYyCOM KOPPEISLUUA CTPYKTYPHOU
HEOAHOPOaHOCTHU ~10 HM;

HKCIIEPUMEHTAJILHO YCTAHOBJICHO IMPOSIBJICHUE B TOHKOW CTPYKTYpE CIIEKTpa
mpoliecca HEKOTEPEHTHOTO pPacCestHUsl TUIEep3ByKa Ha (DIyKTyarusix mapamerpa
nops/ika. YCTaHOBJIGHO, YTO JWHAMHMKA (IyKTyaluid mapaMmerpa Mopsiika
onuchiBaeTcsi B paMkax Teopuu Jlanmay ¢a3oBbIX MEpexol0B BTOPOro poja.
O0ocHOBaH MeXaHU3M H30BITOYHOTO CIEKTPAIbHOIO YIIUPEHHUS] KOMIIOHEHT
TOHKOW CTPYKTYpbI B CIIEKTPE PACCEIHHOTO CBETa B OKPECTHOCTH TEMIIEpaTypbl
0co00l TOYKH PacTBOPa;

yCTaHOBJICH (pa30BBINA MEPEXO «KUAKOCTb—KHUAKOCTEY» CTPYKTYPHOTO THIIA B
pacTBOpe Tpu TemrepaType HIKE O0CO0O0W TOYKM, TOKa3aHa MPUMEHUMOCTb
Teopuu Jlannay /s onmucaHus TWHAMUKHA (QIIYKTyalwid mapaMerpa Mopsaka mpu
CTPYKTYpHOM (ha30BOM MEPEXOJIE;

BBISIBJICHBI (DM3WUECKHE MEXaHU3Mbl CYXXEHHUS CIeKTpa aHU30TPOITHOTO
paccestHHsl cBeTa IpU MNpUOMMKEHMM K Temreparype (ha3oBOro rmnepexoja
«M30TPOMHAS KUAKOCTh — JKUJIKUA KPHUCTAIUD» U IKCIEPUMEHTAIBHO JIOKAa3aHO
CYLIECTBOBAaHHE TEMIIEPATypHOTO HHTEpBaja, B KOTOPOM JIWHAMHUKA H3MEHEHHS
IIMPUHBI CHEKTpa M BpPEMEHHU pellakcauuu (QUIyKTyalluid mnapaMerpa MopsakKa
OMHCHIBAETCSI B paMKax CPEIHEINOJIEBOrO Mpubiamxkenus Teopuu Jlanmay — ne
Kena;
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MOKAa3aHO, YTO paauyc Koppemsuuud QIyKTyaluid mapaMeTpa Mopsiaka
omnpenesseT npeaen npuMeHuMmoctd teopun Jlannay — ne JKena nis onmcaHus
JUHAMUKA KPUTUYECKHX SIBIICHUW B M30TPOIMHON (paze KUAKOTO KpHUCTaa,
YCTAHOBJIEHO CYIIECTBOBaHHE O00JACTH KPOCCOBEpA OT CPETHEINOJIEBOIO OMUCAHUS
JTUHAMUYECKUX CBOMCTB M30TpONMHOM (a3pl K (PIyKTyallmOHHOMY BOJIM3U
TeMIiepaTypbl (a30BOTo Nepexoa;

AKCIIEPUMEHTAJILHO TI0Ka3aHa YHUBEPCAIbHOCTh JMHAMHUKU (DIyKTyarui
napaMmeTrpa MOpsAIKa B OKPECTHOCTH OCOOOW TOUKH pacTBOpa, mpu (aszoBoM
NepexoJie «KHUIKOCThb—KUIKOCTHY CTPYKTYPHOTO THIA U MPH (a30BOM MEPEX0]ie
«U30TPOITHAS KUJIKOCTh — KUJIKAN KPUCTAILD).

IIpakTnyeckue pe3yabTaTbl HCCACA0BAHMUS 3AKIIOYAIOTCSA B CIEIYIOLIEM:

[lonydeHsl auarpamMmbl  CTPYKTYPHO-YCTOWUYHBBIX COCTOSIHUM — BOJHBIX
PacTBOPOB HEDJIEKTPOJIUTOB B KOOPANHATAX «TEMIIEPATYPa—KOHLIEHTPALIH.

DKCIEPUMEHTANIBHO JOKA3aHO SIBIICHHE OTPULIATEILHON JUCIIEPCUUA CKOPOCTH
BBICOKOYACTOTHOI'O 3BYKa B JKUIKOCTH.

YcranoBieH (a3oBbIid MEPEXO] «GKUIKOCTb—KHUIKOCTEY» CTPYKTYPHOTO THIIA
B OKPECTHOCTH OCOOOM TOUKH pacTBOpa.

OmnpeneneHbl KPUTUYECKUE HUHJIEKCHI OOOOIIEHHOW BOCHPUMMYUBOCTU JIJIS
OMMCAHUS JUHAMHUKU (DIYKTyaluil mapaMerpa MopsAaKa MPU TPeX pPa3IudHbIX
Tumax (a3oBbIX MEPEXO0JIOB B KUIKOCTSIX.

/locToBepHOCTH pe3yabTaToB HCCIEeA0BAHUSA IIOATBEPKIAAETCS
MPUMEHEHUEM OOIIEMPUHATHIX HAYYHBIX METOJIOB, anpOOMPOBAHHBIX METOIMK
DKCIEPUMEHTAIIBHOTO HMCCJIENOBAHNs, BBICOKOM CTENEHBIO BOCHPOU3BOAMMOCTHU
pEe3yJbTAaTOB HKCHEPUMEHTA. OJKCIIEPUMEHTAIBHBIE JAHHBIE W BBIBOABI HA HX
OCHOBE TMOJTBEPXKIAIOT TpeacKka3zanus Teopetudeckux pador JILJ. Jlanpay,
B.JIL I'muz0ypra,  II. ne Kena, = M.A. JleontoBuua,  B.B. Bnagumupckoro,
N.A. Yaban B pamKax HCCIEIyeMOU MpoOIEMBI.

Hayynasi ¥ mpakTH4yecKas 3HAYUMOCTb Pe3yJIbTATOB HCCJIe0BAHMS.
Hayunas  3HauuMoOCTp  pe3yJIbTATOB  JUCCEPTALMOHHOIO  HMCCIIEIOBAHUSA
3aKJIIOYaeTCs B TOM, YTO OHHM CHOCOOCTBYIOT Pa3BUTHUIO pa3pabOTKU TEOpUU
KUAKOCTEHM C HEJIOKANbHOM penakcamuel (QuykTyanuid WX MapaMeTpos,
0OyCIIOBIIEHHON B3aWMOJICHCTBHEM (IYKTyaluii pa3IudHOW MPHUPOIBI, a TaAKXKE
HaJIMYUEM U U3MEHEHUEM CTPYKTYPbI B )KUJIKOCTH.

[IpakTHyeckass 3HAYMMOCTH PE3YJIBTATOB JHUCCEPTALMU 3aKJIIOYAECTCS B
AKCIIEPUMEHTAILHOM OOOCHOBaHUM NPUMEHEHUS TOHKOW CTPYKTYpbl CHEKTpa
pPAcCesHHOTO  JIa3€pHOTO  M3IyYeHHs] JUisi  OECKOHTAaKTHOM  JIMarHOCTUKHU
KOPPETATUBHBIX XapaKTEPUCTHUK KUJIKOCTEN Ha HaHOPa3MEPHBIX
IPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax. YCTaHOBJIEHHBIE 3aKOHOMEPHOCTHU
MPOSIBJICHUST KPYITHOMACIITAOHBIX KOPPEALUN B KUJIKOCTSIX CIy)XaT Pa3BUTHUIO
TaKUX aKTyaJbHbIX HAy4YHO-TIPUKJIAJAHBIX HAMNpPABICHUH, KaK CO3JaHUE CTPOTOMu
TEOPUU JKUAKOTO COCTOSHHUS WU TMOJYYCHHE MATEPUAJIOB C KOHTPOJIUPYEMBIMU
CBOWCTBAaMU.

BHenpenue pe3yJbTaroB HcCJAeA0BaHUA. B qucceprauuu  pa3BUTHI
IIOAXOJBI IO ONPENEIICHUI CTPYKTYPHO-PABHOBECHBIX COCTOSIHUM PAacTBOPOB C
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CETKOM BOJOPOJAHBIX CBS3€M W TIPaHULl CYIIECTBOBAHMUS CIUIOIIHOW CETKH
BOJIOPOJIHBIX CBSI3EH:

YCTAHOBJICHHBIE CTPYKTYPHO-PABHOBECHBIE COCTOSIHUSI PAaCTBOPOB C CETKOMU
BOJIOPOJIHBIX CBSI3€M M BBISABJIICHHBIC CIIEKTPAJbHbIC JIMHUA B TOHKOW CTPYKTYpe
CIIEKTpa paccesHHOro cBeTa wucnojas3oBanbl B TpaHTe 08-02-90252-Y36 a
«OnTtuka (a3oBBIX COCTOSHUNM Ha TpaHUIE “KUIKOCTh — ras’, “KHJIKOCTh —
KUAKOCT W “KUIKOCTb — TBEPAOE TEJNO’» TMPU aHAM3€ CIHEKTPaJbHBIX
XapaKTEPUCTHK KBAPIIEBBIX TIIOOYISIPHBIX KpUCTALUIOB. [IprMeHeHNE MOTydeHHBIX
PE3yNbTAaTOB MO3BOJUIIO MOBBICUTH JIYYEBYIO CTOHKOCTH ONTHYECKUX (PUIBTPOB C
y3KOH MO0J0CcOi Hempo3padyHocTH (3akitodeHue oT HayyHoro meHTpa BOJHOBBIX
uccnenoBannii  MHctutyra o6meid ¢usukum Poccuiickold akageMuu  Hayk,
08.06.2015, Poccus);

METO/JMKA YCTAHOBJEHUS TpaHULl CYUIECTBOBAHUA CIUIOIIHOM  CETKH
BOJOPOJHBIX CBA3EH B pacTBopax ucnolibzoBaHa B rpante 0108U007555 «Ponb
BOJIOPOAHBIX CBA3€M B (OPMUPOBAHMU CBOWCTB BOJBI U OHMOPACTBOPOB.
M3meHeHne CBOWCTB CETKM BOJOPOAHBIX CBSI3€d IOJ BIMSHHUEM COJIEH U
IPOTEUHOB» I TEOPETUYECKOIO aHallh3a MPOLECCOB KIACTEPU3ALMU B BOJHBIX
pacTBopax ¢ o0co0oi TOoukoil. IIpuMeHeHHe TMOJIyYeHHBIX pPE3yJbTaTOB
CIIOCOOCTBOBAJIO PEIICHUIO TPOOIEeMbl (OPMUPOBAHUS CTPYKTYpPhl BOJHBIX
pPacTBOPOB Ha HaHO-Pa3MEPHBIX MPOCTPAHCTBEHHO BPEMEHHBIX MaciiTabax
(3axmrouenne ot HanimonansHoro ynusepcurera, 16.02.2016, Ykpauna).

Anpobanus padorbl. OCHOBHBIE PE3YJIBTaThl JUCCEPTALUN JOKJIAIBIBAIUCH
1 06CYXKIAINCh Ha CIEAYIOIMX KOHMepeHmsx u cummosuymax: 4" International
Conference on Heat Transfer, Fluid Mechanics and Thermodynamics (Cairo,
Egypt, 2005); XVI Conference on Liquid Crystals (Stare Jablonki, Poland, 2005);
IV Koundepenuus mno ¢usnueckoir snexkrponuke (Tamkent, 2005); 16"
Symposium on Thermophysical Properties (Boulder, USA, 2006); Il
MexayHaponHasi KOHQEpEHIHs 10 MOJIEKYJIsipHOM criekTpockonuu (CaMapkaH/,
2006); International Conference on Bio-Nanotechnology (Al Ain, UAE, 2006);
PecniyOnukanckast koHbepeHius «OnTudeckue MeToAbl B COBPEMEHHON (DU3UKE»
(Tamkent, 2008); «CoBpeMenHas ¢usnka u ee nepcrnektuBb» (2009, TamkeHT);
«CoBpemenHbIe mpobsieMbl Gu3NKU U (usudeckoe odOpazoBanue» (CamapkaHf,
2009); 7-s Bcepoccuiickas xondpepennus «HeoOpaTuMbie Mporecchl B HayKe H
texHuke» (Mocksa, 2013); IV MexnyHapoaHas KOHGEpEHIUS MO0 aKTyalbHbIM
npobiemMaM CHEKTPOCKONUU KoHJeHcupoBaHHbIX cpen (Camapkann, 2013); I
Mexnaynaponnas koHpepenmuss «Ontuka u @otonuka - 2013»  (Camapkang,
2013); VI Mexnynapoanas koHepeHIUss MO (U3MUECKOW BJIEKTPOHHUKE
(Tamkent, 2013); 7" International Conference on Laser Probing (East Lancing,
USA, 2015), a Takxe Ha cemunape ¢puzndeckoro dakynprera Caml'y (04.02.2016)
u Hayuynom cemunape npu Hayunom cosere 16.07.2013.FM/T.12.01 mo
NPUCYKACHUIO YYEHOM CTENEeHU JOKTopa Hayk npu DU3UKO-TEXHUYECKOM
uHCTUTYTE, WHCTUTYTE€ MOHHO-TUIA3MEHHBIX U JIA3€PHBIX TEXHOJOTUU U
Camapkanjackom rocygapctseHHoM yHuBepcutere (30.03.2016).

Ony0/IMKOBAHHOCTH Pe3yJbTATOB HccaenoBaHMs. [loydyeHHbIe MO Teme
JMCCepPTALUK PE3YIbTAThl U3JI0KEHBI B 44 HayUHBIX TpyAaX, KOTOPbIE MOTHOCTHIO
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OTpaxarT ee conepkanue; n3 HuX 20 HAy4yHBIX CTaTbeil OIMyOJUKOBAaHBI B
KypHastax (15 B MEXIyHapoAHBIX U 5 B pecnyOJMKaHCKHUX), 24 MmyOiauKaiuu B
BU/JIC TE3UCOB U MAaTEPUAIOB PECITYOIUKAHCKUX U MEKTYHAPOAHBIX KOH(GEPEHIUH.

O0beM M cTpyKTypa auccepranuu. Juccepranus COCTOMT M3 BBEICHUA,
ISTH TJIaB, 3aKJIIOYEHUSI M cHHcKa jutepaTypbl. Pabora comepxut 200 crpaHuiy
MAaIIMHOIIUCHOTO TeKCTa, 62 pUCYHKA U 8 TaOJIHII.

OCHOBHOE COIEP KAHUE IUCCEPTALINU

Bo BBemeHum O0O0OOCHOBaHBI aKTyaJbHOCTh W BOCTPEOOBAHHOCTH TEMBI
aucceprauuu, cHOopMynIMpOBaHBI 1€JIb W 3aJladyd HUCCIEAOBAHUS, OMPEACIICHBI
00BEKT, MPEIMET U METOJIbl UCCIEAOBAHUS, U3JIOKEHA HAy4YHasi HOBU3HA, Hay4YHAas
M TpakTHYeCcKas 3HAYMMOCTb  IOJYYEHHBIX  pe3yJbTaToB, OOOCHOBaHa
JIOCTOBEPHOCTh PE3yJIbTATOB, NPHUBEICHBI KpPAaTKUE CBEJCHUS O BHEJIPEHUU
pE3yNbTaTOB, anpobdauu padoThl U CTPYKTYpPE TUCCEPTAIUH.

B mnepBoii rnaBe aucceprann «CHEKTPbI MOJIEKYJISPHOr0 PacCcessHUs
CBeTa M HEKOTOPble MX NPHUMEHEHHMS] NMPH HMCCJIEIOBAHUM KPUTHYECKHUX U
0COOBIX TOYEK COCTOSIHMA SKHIAKOCTH» TPUBEACH JUTEPATypHBIA 0030p
pEe3yJbTaTOB TEOPETUYECKUX U HKCIEPUMEHTAJIbHBIX HCCIEIOBAHUN CIEKTPOB
MPC B OJHOKOMIIOHEHTHBIX XUIKOCTSIX U pacTBopax. PaccMOTpeHO M3MEHEeHue
cnektpa MPC B o001actT KpPUTHYECKOTO COCTOSHMS JKHJAKOCTH M BOIPOCHI
MPUMEHEHUSI CIEKTPOB paccessHus Manjensintama—bpriiiodHa maisi u3ydeHus
TUTNIEPAKYCTUUECKUX TapaMeTpoB KUAKOCTU. [IpoBeneH aHann3 HMEIOLIUXCS
JUTEPATyPHBIX JAHHBIX MO BOMPOCAM U3YUYEHUS] HHTCHCUBHOCTU U CHEKTPAIBLHOIO
COCTaBa pACCESIHHOTO CBeTa BCIEACTBUE (PIYKTYal[MOHHBIX SIBJICHUUA U
CTPYKTYPHOM caMOOpraHu3aIuy MOJIEKYJ B BOJIHBIX pacTBOPAaX HEIJIEKTPOJIUTOB, a
Takke MNpoOJjieMe CYIIECTBOBaHUS W OOHapy>KeHHs (Da30BbIX MEPEXOAOB THUIA
OKUAKOCTb—KUJIKOCTbH.

Bo BrOpoil rnaBe «IKCHEPUMEHTAJbHAS METOAUKA  HM3y4YeHHs
CIIEKTPAJILHOI0 COCTABA PACCESIHHOIO CBeTa BOJIM3M KPUTHUYECKON M 0c000ii
TOYEK COCTOSIHUA KMIKOCTH» OTMHCAHBbl METOJbl PETUCTPAIMHA U pacuIudpoBKU
cnektpoB MPC npuMeHHTENbHO K MOCTaBJICHHBIM B HACTOSINEH paboTe 3amadam.
N3BecTHO, 4YTO WuCcClenOBaHUE CIEKTPOB MaHAenpTaM—bpHILTFOOHOBCKOTO
paccesiHus CBETa B JKUJKOCTIX C CHJIBHO Pa3BUTHIMU (DIIYKTYalUsIMU COTIPSKEHO C
PAIOM TPYIHOCTEM OKCIEPUMEHTAIBHOTO XapakTepa. IJTO B OCHOBHOM U
00yCJIOBJIMBAET OTHOCUTEIBHO Majo€ KOJIMYECTBO MCCIIEIOBAaHUI B 3TOM 00J1acTH.
NHTEeHCUBHOCTh I1IEHTPAbHOM KOMIIOHEHTBI PEJIEeBCKOro TpuUIUieTa Ha 3-4
MOpsiZIKa BEJIMYMHBI MTPEBOCXOJUT HWHTEHCHUBHOCTh KOMIIOHEHT MaHjenbirama—
bpumitosHa, ecnu  mociegHuE HUCCIEAYIOTCS B KUIKOCTSAX C  Pa3BUTHIMU
baykTyanusaMu Tnapamerpa nopsaka. B Hammx skcrepuMeHTax HaOJoaeHUe
KOMITOHEHT MamnjenbimramMma—bpuiirooHa B HEMOCPEICTBEHHOW OJIM30CTH  OT
TEMIIEPATYPHI $a3oBBIX W CTPYKTYPHBIX  TEPEXOJI0B  JOCTHTAJIOCh
HCIIOJI30BAaHUEM JIBYXIIPOXOHOTO uHTEpPEepomMeTpa dabpu—Ilepo,
MO3BOJISIBIIIETO TOyYaTh OCTPOTY MHTEPPEPEHIIMOHHONW KapTWUHBI mopsiaka 40 u
KOHTPAaCTHOCTh ~4%10°,
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[IpuBeneHbl onvcaHusl 3KCIEPUMEHTAIBHBIX YCTAHOBOK, MCIIOJIb30BAHHBIX B
pabote, MeTo/IMKa y4eTa (JOpMBI anmnapaTHOTO KOHTypa B CIEKTPax Kpblia JIMHUU
Penes (KJIP) u xommnonent Mannensinitama—bpummosna (KMB). PaccmoTpenst
omuOku npu noxyyeHun crnekrpoB KMB, cBsi3aHHBIE ¢ KOHEYHOCTBIO arepTyphl
KOJUIUMATOPHOTO  OOBEKTHMBA, M OLIMOKH, OOYCIIOBJIEHHBIE HETOYHOCTHIO
BBICTaBJICHUSl yrila paccessiHus cBeTa. llpuBeneHa MeTOAUKAa TMOJATOTOBKH
ONTHYECKH YHUCTHIX 00Pa3I[0B UCCIETYEMbIX KUIKOCTEH.

B Tpetbeii rinaBe «CieKTpbl TOHKO# CTPYKTYPbI B BOJHBIX PacTBOPax ¢
0c000i1 TOYKOH B 3aBHCHMMOCTH OT TeMIIepPaTypbl, KOHUEHTPALUHM H YIJa
paccesiHUsD» MPUBEIEHBI PE3YJIbTAThl SKCHEPUMEHTAIIBHOIO H3YyYEHHsI CIEKTPOB
TOHKOM CTPYKTYpbl B BOJHBIX pacTtBopax 4-metwinupuanHa (4MII). Ocoboii
TOYKE 3TOM CHCTEMBI COOTBETCTBYIOT KOHUEHTpanua x~0.06 m.n. u Temneparypa
t~70 °C. Beun n3yudeHsl 12 cucrem: 11 pactBopoB ¢ koHueHTpanusamu ot 0.005 1o
0.8 ™Ma. wu wugucteiii 4MII (x=1 wm.a.). CHexkTpbsl paccesHHOro CBeTa
PETUCTPUPOBAINUCH B MHTEpBaie Temmepatyp 10+80 °Cc npu yriax paccesiHus 90 u
135°. B o6leii CI0KHOCTH GbLIO 3apErHCTPUPOBAHO B 0Opabotano Gomee 1800
CHEKTPOB, 4YTO II03BOJIMJIO JETaJbHO MPOCIEAUTh 33 SBOJIOLUUEH BEIUYUHBI
gactoTHOTO cMmemenuss Av KMbB dakTudecku BO BCedl JIOCTymHON  Jjist
UCCJIeIOBaHUS 00JIACTU TEMIIEpaTyp U KOHIIEHTpAIIUil.

Ha puc.l npencraBieHa COBOKYMHOCTb 3KCHEPUMEHTAJIBHBIX JAHHBIX IS
3aBUCHUMOCTH Av(X,t) Tpu yriie paccesHus 90°. C YMEHBIIEHUEM KOHICHTPALUU
4AMII B pactBOpe AV H3MEHSETCI HEMOHOTOHHO, IMPOXOJS 4Y€pe3 MAKCUMyM B
oOnacTu cpenHux KoHueHtpauuid (puc.l). C yBeaMYEHHEM TeMIEPATYpPbI
pPacTBOPOB MAaKCUMYM Ha 3aBHCUMOCTSX AV(X) CTAHOBUTCS MEHEE BBIPAKCHHBIM, a
€ro TMOJIOXKEHUE MO NIKaje KOHIEHTPALMK cMellaerca B 00JIaCTb MEHbBIINX
KoHIeHTpanui. [lonoxxeHne wmakcumyma 3aBucuMOcTH  Av(X) 1O  IIKame
KOHLIEHTpAIMil HE 3aBUCHUT OT yIJIA PACCESIHUS CBETA, a OINPEHEISIETCS TOJIBKO
TEMIIEPaTypOr PacTBOPOB.

JIns pacTBOPOB MaJIbIX KOHIICHTpAlMid Ha W30TepMax 3aBucumocteil Av(X)
HaOJI0JaeTCsl TOMOJHUTENbHBIM MakcuMyM (puc.l), mojiokeHue KOTOpOro IIo
IKaJe KOHUEHTPALMI HE 3aBHCHUT OT TeMmuepaTrypsl pactBopoB. C pocTtom yria
paccessHis MAaKCUMYM HEMHOTO CMEMIAeTCsl B 00JaCTh MEHBIITNX KOHIICHTPAIUH.

B o6Omactu xonmentpammii x>0.4 wMm.a. TeMmmeparypHbId KOA(hOUIMEHT
cmemennst KMbB (ipoussoanas Av(t) mo t mpu X=CONSt) oTpuiaTencH u He 3aBUCHUT
OT TEMIIEpaTyphl U KOHIIEHTPALIUU PacTBOpA.

B o6mactu 0.1=x<0.4 m.n. temneparyphsiii koadduiuent cmemenns KMb
TaK)K€ OTPULIATENIEH M HE 3aBUCUT OT TEMIIEpaTypbl pacTBOpa, HO CTAaHOBUTCS
3aBUCUMBIM OT KOHIIEHTpauuu pactBopa. C yMEHBIIEHHEM X TEeMIepaTypHbIN
ko3 duirieHT ymenslnaercs (mo adbcomoTHOoM BenuuuHe). [Ipu KOHLEHTpanusx
x<0.1 ™m.n. TtemmeparypHblii KOA(D(UIMEHT 3aBUCHT KaK OT KOHIICHTPAINH
pacTBOpa, Tak U OT €ro TeMIIepaTyphl, MPU 3TOM HAOIIOAACTCS] UHBEPCHs (CMEHA)
3HaKa TemrepaTrypHoro kodddwurmenta cmemenus KMb. Touka uHBepcum ¢
YMEHBIIIEHHEM X CMEIAeTCs B 001acTh 00JIee BHICOKUX TEMIIEPATYP.

BoisiBIeHHbIE B HSKCHEPUMEHTE 3aKOHOMEPHOCTH W3MEHEHUSI BEJIWYMHBI
cmemiennn KMDbB ¢ TemmepaTypoll M KOHUEHTpAaUMeW OTPAXAIOT H3MEHEHUE
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TEPMOJIMHAMHYECKOTO  COCTOSIHUSL BOAHBIX pactBopoB 4MII.  3MeHeHue
COCTOSIHUSI PacTBOpa MOXKHO HACHTHU(PHUIIMPOBATH [0 HM3MEHEHHIO OJHOr0 U3
claeAywImMx Toka3arenedd: 1) 3Haka mnpousBogHoM cmemenuss KMb 1o
koureHrpaun (d(Av/dx) m 2) 3Haka mpousBogHoi cwmemienus KMB 1o
temmeparype (d(Av/dt).

B wuccnenoBaHHBIX HaMHM pacTBOpax HUKAKUX XUMUYECKUX PEaKUuid IpU
U3MEHEHUHM TEMIIEpaTypbl M KOHIEHTpauuu He mnpoucxoaut. ClenoBaTenbHo,
pa3jNyYHbIe COCTOSIHUS PAacTBOPOB OOYCIIOBICHBI  MPOUCXOSAIIMMHU B HHX
CTPYKTYpPHBIMM M3MEHEHHsIMU. [lepexon OT OJHOM CTPYKTYphI K APYTrOM MOXKET
OCYHIECTBJIATBCA KAk IpU M3MEHEHWHM KOHILIEHTpaluMW pacTBopa (IpH
(UKCHPOBAHHOIN TeMIleparype), Tak W MpU U3MEHEHHH TEMIIepaTypbl pacTBOpa
(npu pUKCHPOBaAHHOW KOHLIEHTPALIUN).

SO
e SESIRSS
I B
SISIIITIIR
CSITTIORSD
“:““

0
VYron paccesHus 90

Puc. 1. KonuenrpanuonHo-temneparypHasi 3apucumMoctsb cmemenuss KMb
B BOAHBIX pacTtBopax 4MII.

JUist  ycTaHOBJIEHUS TpaHUIl CYIIECTBOBaHUSI B pacTBOpax oOjacted ¢
pa3IMYHOM  CTPYKTYpOM (JIMHUH CTPYKTYpHBIX TE€PEXOJI0B) Mbl HU3ydalld
aanabaTHYECKyl0 CKUMAEMOCTh PACTBOPOB — OJIMH U3 MapaMeTPOB, CBSI3AHHBIX CO
CTPYKTYpOU >KHIKOCTH, IOITOMY OIPENEICHHE 3TOW W IPOU3BOAHBIX OT HEE
XapaKTepUCTHK  (M30BITOYHONM  MOJBHOW  aauabaTHYecKOd  COKMMAeMOCTH,
napuuagsbHOM  aauabaTHYecKoll COKMMAeMOCTH) SIBISETCS PacHpOCTPaHEHHBIM
METOJIOM U3YUYEHHUsI CTPYKTYPbI pACTBOPOB.

VceneoBanns aguabaTHYeckoil CKEMaeMocTH skuakocteit Bs=1/(pV?) (p —
IUIOTHOCTh, V — CKOpPOCTh 3ByKa) MO M3MEPEHUI0 CKOPOCTH YJbTpPa3ByKa
JOCTATOYHO MHOTOYUCIEHHBI. ODKCIIEPUMEHTAJIbHBIE [IaHHBIE O CHKHUMAEMOCTU
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BOJHBIX PACTBOPOB Ha OoJjiee BBICOKMX YacTOTaxX (THUNEP3BYK) (HAaKTUYECKU
OTCYTCTBYIOT.

PesynpraThl HamIMX MCCIEIOBAHUN ITOKA3bIBAKOT, YTO C YMEHBUICHUEM
koHIeHTparuu 4MII B pacTBope BennuuHa Bs U3MEHSIETCSI HEMOHOTOHHO, ITPOXO/Is
yepe3 MHUHUMYM B 00JIaCTU CpeAHMX KOHILIEHTpauui (MHBEpCUs 3HaKa
npousBoiHOM Bs(X) 1o x mpu t=const). C yBenrueHHEM TeMIepaTypbl MUHIMYM Ha
3aBUCUMOCTSIX Js(X) CTAaHOBUTCS MEHEE BBIPAKEHHBIM, @ €T0 TIOJI0KEHHE IO IIKAJIe
KOHIIEHTpalui cMmem@aeTcss B 00JacTh MEHbLIMX KoOHIeHTpanuil. [lomoxxeHnue
MUHHMYyMa 3aBUCHUMOCTH Ps(X) MO mIKane KOHIEHTpAHUid He 3aBUCUT OT YaCTOTHI
(nmvHBI BOJHBI) 3ByKa HpH IEPEXOAE OT YIbTPa3BykKa K THIIEP3BYKY, a
OIIPENENSACTCS TOIBKO TEMIIEPATYpPOU pacTBOPOB.

B Dl: st/dX<0,dB5/dt<0
@Il: dBs/dx <0, dBs/dt >0

0.20

0.15

@ 111

@Il dBs/dx > 0, dBs/dt > 0
®IV: dBs/dx > 0, dBs/dt < 0
m - dBs/dx=0, e - dps/dt=0

@Il
Puc. 2. lmarpaMmma coCTOSTHUSI

\ (oTHOCHTEIbHO 3aKOHOMEPHOCTEH
H3MEHEeHHsI BEJTHYNHBI [Bs) BOTHBIX
pactBopoB 4MII B koopauHaTax

«TeMIepaTrypa — KOHIEHTPAIUsD).

0,10

T

0,05 F--_____

0.00 1 1 1 1 | <

B pactBopax Manbix konrentpanui (x<0.1 m.ja.) Bs(t) He omuchiBaeTcs
IPOCTON JIMHEWHOUN 3aBUCUMOCThIO. C yBEIMUYEHUEM TEMIEPATYpPhl CUMAEMOCTh
pacTBOpa CHauyajga YMEHbIIAETCA, MPOXOJAUT 4Yepe3 MHUHUMYM M 3aTeM
YBEIIMUMBAETCA C JAJbHEWIIMM POCTOM TEMIEparypsl. TemmepaTypHbIi
K03 GUIMeHT CkuMaeMocTH (mpou3BoaHas Ps(t) mo t mpu x=const) 3aBUCUT Kak
OT KOHIIGHTPAllMU PacTBOpPa, Tak U OT €ro temmneparypsl. [Ipu 3ToM nmeer Mecto
MHBEPCUSl 3HaKa TEMIIEpaTypHOro Kod(d@uimeHTa CKMMAEeMOCTH, NMPUYEM TOYKa
(Temmeparypa) MHBEPCUM C YMEHBIIIEHUEM X CMEILaeTcs B 001acTh 00Jiee BBICOKHX
TEMIIEpPATyp.

Ha wuzorepmax 3aBucumocteir Ps(X) B 00JacTH MasibIX KOHIICHTpAIMid
Ha0JII0/IaeTCsl TONOJHUTENbHBIM MUHUMYM. Ha ynbTpa3BykoBO#l 4acToTe Kakoii-
I100 MUHUMYM B 3TON 007aCTU KOHIEHTPAILUI OTCYTCTBYET.

Jluaun, oOpasyeMble TOYKAaMHM HMHBEPCUM 3HAKOB TMPOU3BOAHBIX [s IO
KOHLIEHTPALMU U TEMIIEPATYPE, OTPAKAIOT JIMHUU CTPYKTYPHBIX IEPEXOIOB MEXKTY
Pa3IMYHBIMU COCTOSIHUSIMU pacTBOPOB (puc. 2). Ilepexon U3 0AHOTO COCTOSIHUS B
JIPYroe€ MOXET OCYILIECTBISATHCA Kak NMPU M3MEHEHUU KOHLEHTpAlMu pacTBOpa
(npu (UKCUPOBAHHOW TEMIEpaType), TaKk W NpPU HU3MEHEHUH TEeMIEpaTypbl
pactBopa (rpu GUKCUPOBAHHOW KOHIICHTPAIUH ).
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Ha nmocTpoeHHoi1 0 HaluM pe3yJibTaTaM JuarpaMMe COCTOSIHUSL paCTBOPOB B
KOOpJIMHATAX «TeMIepaTypa—KOHIEHTpalush» (pUc. 2) BbISBICHBI YEThIpEe 00JaCTH
(da3zbl), xapakTepu3yIoIUecs Pa3IuYHON CTPYKTYPOIl CUCTEMBI:

1) B t-x-o06macth, rae dfs/dx < 0, dps/dt < 0 (d I), B pacTBOpax coxpaHseTcs
HempepbiBHAasg  ceTka  H-cBsizel, o00pa3oBaHHBIX  MOJIEKYJIaMH  BOJBI  C
TETPA’APUUECKON KOOPIMHAILIMEN, CBOMCTBEHHON CTPYKTYPE YUCTOM BOJBI;

2) B t-x-obmactu, rae dps/dx < 0, dBs/dt > 0 (P II), cerka BOIOPOAHBIX
CBA3EH B PACTBOPE COXPAHSIET CBOK TPEXMEPHYIO LEJIOCTHOCTh, HO HMCKa)XK€Ha
(mepopmMupoBaHa) BHEAPEHHHIMA B HEE MOJICKYJIAMH HEDJIEKTPOIHTA W
BO3POCIINUM KOJINYECTBOM TETUIOBBIX JA€(PEKTOB;

3) B t-x-o0mactu, rae dps/dx > 0, dBs/dt > 0 (P 1), cerka H-cBs3eit Bo Bcem
paccMaTprUBaEMOM o0beMe pacTBopa nepecTaer CYyILIECTBOBATH
(pparmenTHpOBaHa), CTENEHb (PPAarMEHTALUU CETKH YBEIMYHMBAETCS C POCTOM
TEMIIEPATYPhI WK KOHIEHTPALUU HEJIEKTPOJIUTA B paCTBOPE;

4) npu Maibix KoHueHTpaiusax 4MII B pacTBope cymiecTByet t-X-o0acTh, B
kotopoit dfs/dx > 0, dfs/dt < 0 (@ IV). B 3ToM cpaBHUTEIBLHO HEOOIBIIOM
TEMIIEPATYPHO-KOHLIEHTPALIMOHHOM HWHTEPBAJE HenpepbiBHas ceTka H-cBszell B
pacTBOpe OTCYTCTBYET, HO CTPYKTypa pacTBOpPA JIOKAJIBHO COXpaHSAET CBOMCTBA,
OPUCYLIUE CTPYKTYPE YACTON BOJBI.

[Tonmy4yeHHsie naHHBIE 00 aaMa0aTUYECKOM CHKUMAEMOCTH pPAacTBOPOB Ha
TUIEP3BYKOBOM YaCcTOTE JOKa3bIBAIOT CYUIECTBOBAHWE B YHCTOM BOJIE M B BOJHBIX
pacTBOpaxX HENMPEPHIBHON CETKM BOAOPOJHBIX CBSI3€W B ONMPENEIECHHOM HHTEpBale
TEMIIEpaTyp M KOHIEHTpAlMid, a Takxke TpaHcPopMalud OTOM CETKH U3
Hee(hOPMUPOBAHHOTO COCTOSHHUS B Je()OPMUPOBAHHOE, C MOCIEAYIOIIUM €€
paspyuieHueM ((dpparMeHTal) Mpu YBEJIUUYCHUH TEMIIEpaTyphl U KOHIIEHTpAIUU
HEAJIEKTPOJIUTA B PACTBOPE.

[Ipu  xonmentpammu  ocobort  Toukum  x=0.06 wm.n1.  (MUHUMYM
TEPMOAMHAMHUYECKON CTAaOMIIBHOCTH) B PAacTBOPE 3KCHEPUMEHTAIBHO OOHAPYKEH
JNOTIOJIHUTENIbHBII  MHUHUMYM CXXHMMA€MOCTH Ha YacToTe rumep3Byka. Ha
yJIBTPA3BYKOBOM YAaCTOTE MHHHUMYyMa HE HAONIOAaeTcs, YTO YKa3blBaeT Ha
IpOSIBJICHHE B PacTBOpPE IMPOLIECCOB CTPYKTYpOOOpa30BaHUs HAa HAHOPA3MEPHBIX
MaciTabax (s yIbTpa3ByKa M3-3a OTHOCUTEIHLHO OOJIBINON JJIMHBI BOJHBI Cpenia
SBJISICTCSl CIUIONTHOM). XapaKTEepPHBIM MaciiTad CTPYKTYPHOW HEOTHOPOIHOCTU
pacTBOpa, OIEHEHHBIM MO TIyOMHE MHUHHMYMa CXXUMAE€MOCTH, COCTaBISET
BeNMUYMHY nopsiaka 10 Hm.

B uyetBepron rinaBe «Pacnpocrpanenue runep3Byka B BOAHBIX pacTBOpax
HEJJICKTPOJIUTOB B OKPECTHOCTH O0CO00H TOYKH)» TPUBEICHBI PpPE3YyJIbTATHI
UCCJIEIOBAHUS AKYCTUYECKHUX XapaKTEPUCTHUK BOJHBIX PACTBOPOB HA YaCTOTE
TUIEp3BYyKa IO CHEKTpaM TOHKOM CTPYKTYphl. 3HAYEHUS JUCHEPCHH CKOPOCTH
3Byka D B pactBopax 4MII-Boma OblIM ompeeseHbl HOBBIM METOJIOM, B OCHOBE
KOTOPOT'O JIEKUT pacyeT AUCIIEPCUN HEMOCPEACTBEHHO 10 3HAYEHUSIM YaCTOTHOTO
cmemiennss KMb Av, 3aperncTpupOBaHHBIX IPU PA3NIMYHBIX YIJIaX PacCEsHUsA
cBera 0:
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Av, sin(6,/2) A sin(6,/2)) "
Av, sin(6,/2)) \Av, sin(6,/2)

[IpeumyiiecTBO ATOr0 MeToJa Tepea  TPAJAUIIMOHHBIM  COIOCTaBJICHHEM
CKOpPOCTEH 3ByKa Ha Pa3MYHBIX YaCTOTaX 3aKJIIOYaeTCs B TOM, YTO BedquuuHa D
MOXKET OBITh paccuMTaHa TOJIBKO MO 3HAaYeHUsIM YacTOoTHOro cmemenus KMBb.
COOTBETCTBEHHO HCYE3aeT HEOOXOIMMOCTh PACUETOB AOCOIOTHBIX 3HAYCHHM
CKOPOCTH THUIIEP3BYKa, TPEOYIONUX W3MEPCHHS TOKa3aTellsd MPETOMIICHHS N
HCCIIEYEMOM KUIKOCTH.

[Tpu nepexoae oT yactoThl 3Byka ~4.8 I'T11 k wactote ~6.2 [Ty 06Hapyx)eHO
HEOOBIYHOE (PU3WYECKOE SIBIICHWE — OTpHUIIaTeIbHAs Iaucnepcus (YMEHBIIICHUE
CKOPOCTH THIEP3BYKa C POCTOM €T0 YacTOTHI) B Y3KOM HHTEpBaJIe KOHIICHTPAIIHHA
pactBopoB (0.06+0.08 M.n1.) B okpecTHOCTH ocobor Touku (puc.3). Benmnmuuna
JUCTIEPCUM TPAKTUYECKH HE 3aBUCUT OT TEMIIEpaTyphl pacTBOpa.

D=2x

AV/V, %
4

Crutonidasi JIMHHASL — CraKHUBaHHUE
d  DKCIIEpUMEHTAIBbHBIX IaHHBIX,
. NYHKTUPHAsT — pEryJsipHble 3HAYCHUS
JTUCTIEPCUU B 00JIACTH KOHIICHTPAILIUA
x<0.1 m.1.

N

g

Puc. 3. KoHueHTpaunonHas 3aBu-
CHUMOCTb MCIIEPCHH CKOPOCTH T'M-
nep3ByKa B BOJHBIX pacTBOpax
4MII npu Tremneparype 20 °C.

0,00 0,06 0,12 0,18 04 0.6 0.8 1,0

1 1 1 1

X, M.A.

JIns BBISABJIEHUS IIOJHOM KapTHUHBI JUCIIEPCUM PACTBOP C KOHUEHTpaUUeu
x=0.06 M.1. wWccienoBaiM OTAEIBHO M TOAPOOHO M3YYHIIM TEMIIEpATypPHBIC
3aBUCHUMOCTH CKOPOCTH 3ByKa Ha yactoTax 5.4 MI'u, 2.6 I'T1, 4.8 [Tuu 6.2 I'Tw.

B mmanazone wyacror 54 MInu—-4.8ITuo B pactBope HabOmogaeTcs
MOJIOKUTENbHAS TUCIIEPCUSI CKOPOCTH 3ByKa. AHAIU3 C MO3ULIMI PEJIaKCalIMOHHOM
TEOPUHU TIOKa3bIBACT, YTO TMOJIOKHUTEIbHAS JUCTIEPCHUs O00YCIOBIEHA IMPOIECCOM
penakcauu OObEMHOM BSI3KOCTH, XapaKTEPHOE BpeMsi KOTOPOTO MEHSIETCS OT
1=9.3x10™" ¢ 1o ©=7.7x10™"" ¢ npu usmenenuu Temmeparyps ot 30 10 50 °C.

BennunHbl CKOpOCTH yIbTpa3ByKa M THIEp3ByKa Ha 4dactorax 5.4 MI'm m
4.8 I'T'y 6;u3KH K TpeAeIbHBIM CKOPOCTSM JaHHOTO rnporiecca Vo u V.

DKCIepUMEHTaIbHOE OOHAPYKEHHUE OTPHUIIATSIIBHOW JUCIEPCUU CKOPOCTH
3ByKa B HCCJICJIOBAaHHBIX HAMH PAcTBOpax MMEET NMPUHIHUIIHUAIBHOE 3HAUYCHHUE U
MOXET OBITh OOBSICHEHO MHKPOTETEPOTeHHBIM CTPOCHHEM pacTBOpA HUKE
TEMIEPATypbl 0COO0M TOUKU. Y CIOBUS MPOSBICHUS OTPULIATENILHON TUCTIEPCUU B
KUAKOCTIX  OOCYXKITAINCh B TEOPETUUYECKUX  padboTax ['uH30ypra wu
Brnagumupckoro. OlleHeHHBI TIO BBIBOJAM HX PA0OT XapaKTepHBIM pa3zMmep
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IIPOCTPAHCTBEHHOM  HEOJAHOPOJHOCTH B  HCCIEAOBAaHHOM HAaMH  pPacTBOpE
COCTaBJIIeT BenWuMHy nopsiaka 10-13 HM W NpakTUYECKHM HE 3aBUCHT OT
TeMIneparypsl pactBopa. [lociaeaHee cCBUAETENBCTBYET O TOM, UTO YIOPSIAOYCHHbBIE
o0NacTu He SBJIAIOTCA (PIYKTyallMOHHO BO3HHUKAIOIMIMMHU OOpa30BaHUSIMHU, a
NPEICTaBIIAIOT COOO0 3NIEMEHT BHYTPEHHEH CTPYKTYpbl pacTBopa. CiieJ0BaTeNbHO,
B pacTBOpax MpH TeMIlepaTypax HUXKE TeMIIEpaTypbl 0CO00W TOUKH 00paszyroTcs
yHOPSOUYECHHBIE O00JaCTH CO CTPYKTYpPOM, B LIEJIOM OTIMYHOH OT CTPYKTYpHI
pactBopa. Jlpyrumu ciioBamu, B pacTBOpax ¢ 0OCOOOW TOYKOW JOJKEH OBbITh
(da3oBeIif Tepexoj THMA CTPYKTYPHOTO, TEMIIepaTypa KOTOPOTO COBIMATAECT C
TEMIIEpaTypor 0CO00I TOUKH.

JUIst TPOBEPKM 3TOTO MPEIIIOIOKEHUS Mbl UCIIOJIB30BAIN aI€KBAaTHBIM METO/
OOHapyKEeHHSI M U3YUEHUS] CTPYKTYPHBIX (PA30BBIX MEPEXO0B B KUJAKOCTU. Takum
METOJIOM  CIYXUT M3y4YEHHE TEMIEPaTypHbIX KOI(PPUIMEHTOB CKOPOCTU
TUNep3Byka U Kod(@uiMeHTa NorIomeHNs TUIIep3ByKa MO CHEKTPaM PAacCEsHUs
Manaensmrama—bpuimosna. [lpu 3Tom ObuM M3y4YeHBI KaK pacTBOPBI C 0COOOM
TOUYKOH, TaK U pacTBOPHI, B KOTOPHIX 0c00ast TOUKa OTCYTCTBYET, HO HA0JII01aeTCs
psA  aHOMalIMid MOBEAECHUA (U3MUECKUX DapaMeTpoB B 00JACTH  MallbIX
KOHIIEHTpauil (pacTBop ¢ 0co0oi JIuHMEN). Bplu nccnenoBanbl TeMIlepaTypHbIe
3aBHCHUMOCTH CKOPOCTH M KO3((PUIIMEHTA MOIJIOIIEHUS TUIEP3BYKa MO CIEKTpam
paccestHust Manpaensiirama—bpuiiiosHa B pactBopax ¢ 0co6oi Toukoit (4-metui-
MUPUANH—BOJA, 3-METWIMPUANH—BOJA U alETOH—BOJIa), a TaKXKE B PacTBOpPE C
0co00il TuHUEN — BOAHBIA pacTBOp TpetuyHoro OytuinoBoro cnupta (ThC) mpu
KoHIeHTpamu x=0.04 M.1. DTa KOHLIEHTpalusl COOTBETCTBYET TaK Ha3bIBAEMOMY
AHOMAJIbHOMY MaKCHUMyMYy Ha KOHIIEHTPAallMOHHOW 3aBUCUMOCTH HUHTEHCHUBHOCTH
CBETOpaccessHusl BOAHBIX pacTtBopoB TbC, mpupoma KOTOpPOro mo HACTOSIIEE
BpEMS SBJIAETCS MPEAMETOM IUCKYCCUM B HAYYHOU JTUTEPATYPE.

Hamm skcnepuMeHTsI oKa3aiy, YTO TEMIEpATypHas 3aBUCUMOCTb CKOPOCTH
runep3Byka V(t) B pactBope TBC—Boga omnuchiBacTCs JIBYyMs JHHCHHBIMU
ydyacTKaMH C pa3IU4YHbBIMU 3HAUCHUSAMM TeMIepaTypHOro koddduumenra
ckopoctu B=dV/dt. Tlepexon mo Temmeparype Mexay 3aBucumocTsmu V(1) ¢
pasHBIMH 3HaYeHHUIME B poncxomut B y3koM (~43-44 °C) unteppaie Temmeparyp
U COIMPOBOXAAETCA CKAYKOOOpa3HbIM H3MEHEHHEM CKOPOCTHM THIIEp3ByKa Ha
rpaHuIlax »dTOro HHTepBaia. PaHee Hamu ObUIO OOHAPYKEHO HW3MEHEHUE
TeMIIepaTypHOro Ko QHIHeHTa CKOpocTH rumep3Byka mpu ~10 °C B pactBope ¢
koHueHTpauen 0.19 M.a., Ha KOTOPYI NPUXOAUTCA MAKCUMYM HHTEHCHBHOCTH
CBEeTOpaccestHusi  BcieAcTBUE — (IyKTyallud — KOHIEHTparuu.  V3MeHeHue
TEMIIEPaTypHOTO KO3(PPUIIMEHTa CKOPOCTH THIEp3BYKa YKa3bIBaeT Ha TO, YTO
onHa W Ta xe cucreMa (BoaHblii pactBop TBC) omuckiBaeTcs pa3iMyHBIMU
yYpaBHEHUSMHU COCTOSHUS B 00JIACTAX C pasinyaronmumucs 3nauenusmu dV/dt.

B Hacrosmieit pabote ycTaHOBIEHO, YTO JUIisi BOJAHBIX pacTBOpoB THC t-X
KOOPJIMHATHI MHMHHMMYMOB JUIMHBI KOppeNsiiuy  (IyKTyaruii KOHIICHTpAIlUH,
n3menennii dV/dt rumep3Byka M mMakcumymoB Ha u3oTepMmax V(X) rumep3Byka
coBnagatroT. Hamm pe3ynapTaThl B COYETAHUU C JIMTEPATYPHBIMH JAHHBIMU
COrJacyroTCsi € TEOPETUYECKMMHU MPEJCTABICHUSIMA O  CYLIECTBOBAaHUU
HEJIOCTVDIKMMBIX BEPXHEN M HWIKHEHW KPUTHUYECKHUX TOYEK paccnauBaHus. llepexon
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OT BBICOKOTEMIIEPATYPHOU MPEAKPUTUYECKON 00JaCTH K HU3KOTEMIIEPATYpPHOM
COIIPOBOXAAETCA CTPYKTYPHBIM (ha30BbIM mepexofoM. M3 conmocTaBieHus: Halmux
pe3ynbTaTOB C JAHHBIMU TEMIIEPAaTypHO-KOHUEHTPALMOHHBIX HCCIEI0BaHNN
paauyca Koppensauuud (GaykTyaluuid KOHUEHTpPalUd U CKOPOCTH THUIIEpP3ByKa Ha
pa3HbIX YacToTax ObLIa MOCTPOEHA JUarpaMma COCTOsIHUS BOJHBIX pacTBopax ThC
— JIMHUU TIEpeXo0B (II0 TeMIepaType M KOHLEHTpPALMU) MEXIY pacTBOPAMHU C
PA3JIUYHON CTPYKTYPOHU.

B pactBope aneroH—Boja (Temrieparypa M KOHIIEHTpalus OCOOOW TOYKH
cootBeTcTBEHHO 0.4 M.1. 1 ~24 °C) GbUTH H3yYeHBI TEMIIEPATYPHBIC 3aBUCHMOCTH
ckopoctu yibTpa3Byka (30.3 MI'm) m runepsByka (dacrota ~2.6 I'T), a taxxe
KOA((UIIMEHT MOTJOLUIEHUS TUIEP3BYKa B OKPECTHOCTH TEMIEpaTypbl 0OCOOOM
ToukHu (puc. 4 u 5).

V. mlc
1700

1
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6000 +
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/
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4000 +
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1450 L . L L 1 i 1 1000 L ‘_ . L : i
10 20 24 30 40 ,°c 20 25 30 35 40 45

3 . o

CojomHple JUHMH — CrIaXKHUBaHUE DKC- CrioniHble JTUHUU — TEOPETHUECKUI pacuer,
IIEPUMEHTAJIBHBIX JTAHHBIX. [IyHKTAPHAast JIMHUSA — dboHOBas

(HerI/ITI/I‘leCKaﬂ) YacCTb IOTJIOIICHM .

Puc. 4. TemneparypHasi 3aBUCHMOCTDb Puc. 5. TemneparypHasi 3aBUCHMOCTD
CKOPOCTH yJIbTPa3ByKa (0) M rumep3Byka Kod(Q(UIMEHTa NOrI0IIeHHus] THIEP3BYKa
(w) B pacTBope alleTOH—BO/JA. B PacTBOpe alleTOH—BOAA.

IIpu temneparypax Bbiie OT B pacTBope CKOPOCTH YJIbTpa3ByKa M
TUTNEp3BYyKa JTUHEHHO 3aBHUCIT OT TeMIlepaTyphl. J[ucmepcus cKOpocTH 3ByKa HE
MPEBOCXOAUT HKCIEPUMEHTAIbHOM ommoku. TemmneparypHbie KO3(DOUITHMEHTHI
(dV/dt) ckopoctn ynbpTpa3Byka MW THUIEpP3BYKa OJMHAKOBBL. B  HEOOJBIIOM
TemneparypHom uHTepBasie BOMM3n OT CcKOpOCTh THIEp3Byka HE 3aBUCHT OT
temneparypbl (dV/dt=0). Ilpu Temneparypax Hrke OT MOXHO BBIICIHTH JBa
TEMIEPATypHBIX MHTEPBaja, B KOTOPBIX CKOPOCTh THUIEP3BYKA JTUHEHHO 3aBHCUT
OT TeMIlepaTypbl, HO C CYHIECTBEHHO pa3IUYAIOIIMMUCS TEMIEPATyPHBIMH
korpunrentamu. TemneparypHbiid KO3(Q(PUIUEHT CKOPOCTH THUIEP3BYKa MpPH
t<18 °C mnpubIH3MTENBHO paBeH TeMIEpaTypHOMY Kod(hDOHUIHUEHTY CKOPOCTH
yIbTPa3ByKa.

C wu3MeHEHHEM TeMIepaTypbl pacTBopa KO3((UIMEHT MOIIOMICHUS
THIEpP3BYKa 0 H3MEHSIeTCS HEMOHOTOHHO, Ha 3aBHUCHUMOCTH o(t) OTYETIMBO
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HaOmrogaroTcs ABa Makcumyma (puc. 5). [lepBsiii, cCpaBHUTEIHPHO WHTEHCUBHBIA U
y3KHI MaKCUMYyM PacloJIOKEeH MpH TemrepaTrype oco0oi Touku. BTopoii, meHee
MHTEHCUBHBIM M Oojiee MIUPOKUNA MaKCUMyM HAOIIOAeTcs MpH TeMIeparype
npUOIU3UTENLHO Ha 2 °C Hmxe.

TemneparypHass 3aBUCHUMOCTb  M30BITOYHOM  YacTH  MOIJVIOUIEHUS B
okpecTHocTd Temneparypel OT HamoMuHaeT A-KPUBYIO, UYTO NPOTUBOPEUUT
KJIACCUYECKUM TEOpUSIM TOTJIONIEHUSI 3ByKa BOJW3M KPUTHUYECKOW TOuYku. B
cllydae THIEp3BYKa MPOU3BEICHHE YaCTOThI HAa BpeMs pefakcaluu (IyKTyaluil
Qt>>1 u Teopuu TMPEACKA3bIBAIOT YMEHBIICHUE KPUTHYECKOrO0 BKJIala B
MOTJIOIIEHHE, & B SKCIIEPUMEHTE KPUTUYECKAS YaCTh MOTJIOIIEHUS paCTeT.

B mnacrosimieit pabote mpoaHamuM3UpPOBAHO HAONIOaeMOE B JKCIEPUMEHTE
M30BITOYHOE TOTJIONMIEHUE C TOYKH 3peHusi coBpemeHHON Teopun HM.A. Yaban
OKOT®, 2005, 1.127, Ne2, c.1). B ocHOBe 3TOM TEOPUH JICKUT MPEATIOJIOKEHUE O
TOM, YTO B OKPECTHOCTH KPUTHYECKOM TOYKU POCT KOIPUIIMEHTa 3aTyXaHUs
TUIEP3BYKa MPOUCXOIUT TaKKEe W 3a CYET €ro paccesHus Ha (QIyKTyarusx
napamMeTpa nopsjaka.

Ha ynpTpa3ByKOBBIX 4aCTOTaX TaKOM BKJIAJ B MOTJIOIMIEHUE OTCYTCTBYET U3-3a
TOTO, YTO JIJIMHA BOJIHBI YJIbTPa3ByKa HAMHOTO MPEBOCXOAUT PAANYC KOPPEISLUUU
baykryauuii. [IpuHIUNIIHATIEHEIM MOMEHTOM TEOPUU SBJISETCS BHIOOP BEIUYUHBI
KPUTHYECKOIO HHJEKca OOOOIIEHHONW BOCIPUUMYMBOCTH 7Y, OIPEACISAIOLIEIO
TEMIIEPAaTYPHBIA XOJ KPUTHYECKOW 4YacTh mnoriomeHuss B okpectHoctu OT. B
HallleM HUCCJICIOBAHUU HUKAKUX M3HAYAIBHBIX MPEINOI0KEHUN O BEJIMUYUHE Y MBI
HE JIeJIalid, a CaM KPUTHYECKUM UHJEKC OMPEACIISUIN MTyTEM MUHUMHU3AINN CYMMBbI
CpeAHUX KBaJAPATOB OTKJIOHEHUN OKCIEPUMEHTAIBHBIX JaHHBIX OT KPHUBOH,
paccYUTaHHOU 1O (OpMyJIaM TEOPHH.

Haunyumee cornacue 3KCHepUMEHTa M TEOPHHM YCTaHOBJIEHO npu Yy=1.
[Tomy4deHHBIN pe3ynbTaT MOKA3bIBAET, UTO KPUTHUECKAsT AUHAMHUKA (DIyKTyaruii B
okpectHoctn OT pactBopa omuckiBaeTcsi B pamkax Tteopuu Jlanpay, koropas
XOpOUIO OMKCHIBAET U BTOPOIl MAKCUMYM Ha TEMIIEPATypPHOU 3aBUCUMOCTH O HHKE
OT.

OTMeTuM, YTO aHAJOTUYHOE TIOBEACHHE CKOPOCTH U KOI(PUIIMEHTa
MOTJIONICHUSI TUTIEP3BYKa HAOJI01aIOCh U B M3YUYCHHBIX HAMH BOJIHBIX PAaCTBOpPAX
3-METWITMPUANHA U 4-METWINMUPUIUHA B OKPECTHOCTH TEeMIEpaTyphl 0Co00it
Toukd. B atnx cucremax teopus M.A. YabaH ¢ KPUTUYECKUM HHACKCOM,
cienyromuM u3  Teopun JlaHmay, XOpoIIO OMNMCHIBAaeT HAONIOJaeMble B
AKCIIEPUMEHTE MAaKCUMYMbI U30BITOYHOTO MOTJIONIEHUS TUIIEP3BYKA.

B omimMuume oOT pacTBOpOB alleTOH—BOJA M 3-METWINHPUIUH—BOJAA
JOTIOJIHUTEJIbHBIN (HU3KOTEMIIEPATYPHBIN) MaKCHUMyM TIOTJIOIICHUS B PacTBOpE
4-MeTUINMPUINH—BO/Ia BbIpaXKEH cJ1a0o (B mpeenax omMOOK IKCIEPUMEHTA), YTO
BIIOJTHE OOBSCHUMO CPaBHUTEIBHO OOJBIIMM HEKPUTHYECKUM ((POHOBBIM)
MorJioneHneM (10 CPaBHEHUIO C JAPYTMMHU HM3YyYEHHBIMU pacTBopamu). OmHako
TemrepaTypHbIii xoa cmemenns KMB B Temmeparyprom uuTepBate 40+65 °C
TOXKJIECTBEH OCOOEHHOCTSIM HM3MEHEHUS CKOPOCTH 3ByKa TpPH MPUOIMKEHUU K
KPUTUYECKON TOUKe (pa30BOTO Mepexoa BTOPOTo poja (puc. 6).
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Mpl u3yunnum aanabaTHYeCKyl0 CKHUMAaeMoOCTh [Bs pacTBOpa B HHTEpBaje
temneparyp ~30 — ~80 °C. Ha puc. 7 mpuBe/eHBI 3HAYCHHS Ps MPH PasIHUHBIX
TeMIIepaTypax pacTBOpa, ompeaeseHHble Mo BennunHaMm cmerienus KMB. Ilpu
aHalu3e CHUHTYJISPHBIX (KPUTUYECKHX) YacTe [s HW3HAYaIbHO HE JeJalioch
HUKaKUX TPEANONIOKEHUH O BEIMYMHE KPUTUYECKOro MHAeKca y. Temmeparypa
hasoBoro mepexona Tc BapbHpoBagach B mpemenax 53+55 °C juist BbIsBICHHS
TaKOTO 3HAYEHUS, IPU KOTOPOM KPUTHUYECKUE WHACKCHI CTAHOBSATCS PaBHBIMH IS
CUHTYJIIPHBIX YacTel s caeBa U cripaBa oT Ic.
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[Myuktupabie auaud (1, 2 u 3) — TUHEHHbIC
yuacTku Av(t), CIJIOIIHBIC JTUHUN — TEMITEPaTyp-
Hble WHTEpBaibl, rae Av(l) HOCHT HETHMHEHHBIH
XapaxkTep.

B — DKCIICPUMCHTAJIbHBIC TaHHBIC,
CINIOIIHBIC JIMHUHU — PE3YJIbTATHI PACUCTOB.

Puc. 7. 3aBucumocts agnadaTudeckoi
CKUMAEMOCTH fBs 0T TemMnepaTypsl B
pactBope 4MII-Boga (x=0.06 m.x.).

Puc. 6. TemneparypHasi 3aBUCHMOCTDH
cmemenuss KMB Av B pactBope 4MII-
Bojaa ¢ koHuenrpamuei 0.06 m.xa.
(yroa paccesinns 45°).

B pesynbrate ObUIM mONyUeHs! 3HaueHms: Tc~54.5°C, y ;=-1.08 £ 0.07,
v2=-1.06+0.12. Paccuntannple 3Ha4YeHHs aaUAOATUYECKON CIKUMAEMOCTH
XOpOIIIO OINKCHIBAIOT TIOJYYCHHBIE B OKCIEPUMEHTE pe3ynbTarhl (puc. 7).
CHHTYJISIDHOCTh TIOBEICHHS CKHMAEeMOCTH TPU TPHOJMKCHUU K TEMIIEpaType
~54.5°C OIMCHIBACTCS KPUTUYECKUM WHJIEKCOM, COBITQAIOIIIM c
npeacka3piBaeMbIM Teopuelt Jlanaay muist pa3oBbIX MEPEX0A0B BTOPOTO Poja.

Hanuume nByX MakKCHMyMOB TIOTJIOIICHHS THIIEP3BYKa, CHHTYJSIPHOCTH
MOBEJICHUS aIna0aTUIECKON CKUMAEMOCTH, a TAKKE COTJIACOBAHHOE UX OMUCAHUE
B paMKax TEOPUU YKa3bIBAET Ha CYIIECTBOBAHUE B HM3YUYEHHBIX PACTBOPAX JBYX
Pa3IUYHBIX COCTOSHUH C MHUHHMYMOM TEPMOJAMHAMUYECKON CTaOMIBHOCTH,
Pa3HECEHHBIX 10 TEMIIEpaType.

B oxpectHoctu Temmeparypel OT cucrema xapakTepusyercss JOCTaTOYHO
BBICOKMM YpOBHEM (DIIyKTyaruii mapameTpa nopsiaka (paykryaruii KOHIIEHTpaIuu
B ciydae OT pactBopa) m3-3a Hambonbiien 6muzoctu kK JIKT. HemoctmxkumocTts
JKT «obpe3aer» paguyc Koppesasiiuu QIyKTyaluid U uX AMHAMUKA OMUCHIBACTCS
KpUTUYECKUM HHAEKCcOM Teopuu Jlanpay. Ilpu meHsblueil Temmeparype cucrema
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TaKK€ TEPMOJMHAMUYECKH HECTaOWJIbHA, HO YXe, MO-BUIAMMOMY, BCJEICTBUE
CTpyKTypHOTo (hazoBoro mnepexona. dOaykTyanusMu napameTpa Mopsijika B 3TOM
ciydyae SBJSIOTCS (IYKTyallud KOHIIGHTpAllMU <JIBIpOK» (T.e. oOnacteil, B
KOTOPBIX CTPYKTypa OTCyTCTBYeT). [luHaMuka QiykTyaruii KOHIIEHTPALlUU JABIPOK
(mapametpa nopsiika Ipu CTPYKTYpPHOM (Pa30BOM MEPEXOJIE) TAKKE OMHCHIBACTCS
KPUTUYECKUM UHJIEKCOM Teopuu Jlannay.

B msaroit rmnmaBe «CrnekTpbl AHHU30TPONHOrO pAaccesiHUsl JIa3ePHOro
u3jyyeHuss BOJU3M Temmepatypbl (a3oBoro mepexoaa B KHIKHX
KPUCTA/UIAX» TMPUBEACHBI PE3YyJIbTaThl HCCIECIOBAHUSI CHEKTPOB KpbUIA JUHUU
Penest B m3oTponHOit haze KUAKAX KPUCTALIOB TIPH MPUOIMHKCHUH K TEMIIEpaType
¢dazoBoro mepexoga «U30TPOIHAS KUAKOCTh — >kuakuii kpuctamn (MK—KK).
brina ucciaenoBana yrioBas u TeMmIepaTypHas KUHETHKA IIMPUHBI KPbUIA JTUHUU
Penes (KJIP).

AHaIIN3 TOJIyYEHHBIX CIIEKTPOB MOKA3bIBAET pe3Koe cyxeHue cnekrpa KJIP
npu npubnmxeHuu kK temmeparype nepexoqa MK—KK. Kontyp nunun paccessHus
ONMUCBHIBAECTCS OJHUM JIOPEHIMAHOM, IIHPUHA KOTOPOTrO CHJIBHO 3aBUCHUT OT
OJIM30CTH K TeMIIepaType Mepexo/ia U He 3aBUCUT OT YIJIa pacCesiHUs CBETa.
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b /// ..
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— g
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Cyxenue kpbuta nipu npubmmkennn k Temneparype MK—KK obycnosneno
KPUTUYECKHUM 3aMEIJICHUEM OPUEHTALMOHHOM ITOABMKHOCTH MOJIEKYJI U3-3a pOCTa
paanyca Koppensuuu (paykTyauuid mapameTrpa Mopsaka B OKpeCTHOCTH (pa3oBOro
nepexona MDK—KK.

ITo monyuyennsiM cniekTpam KJIP onpeneneHsl TeMrepaTypHble 3aBUCUMOCTH
BpEMEHU penakcauud (GIyKTyaluil mapameTpa THopsjika T B HCCIEI0BAHHBIX
obOpasuax MBBA u IIAA. IlokazaHo, uto mpu OpUOIMKEHUH K TeMIEparype
nepexona MK—KK yBenuueHune BpeMeHHU pesakcaluu 0OyCJIOBJICHO KaK pOCTOM
paanyca Koppensauuu QIyKTyalui, Tak 1 pOCTOM BS3KOCTH 1) U30TPOMHOM (pa3bl.

AHanu3 TOJYYeHHBIX OKCIIEPUMEHTAIBHBIX pe3yJbTaToB 0e3 yueTa
TEMIIEPATYPHO-3aBUCSAILEIO BKJIaJa CO CTOPOHBI BS3KOCTH JAET 3aBBILICHHBIC
3HAQ4YEHUSI KPUTUYECKOIO HHJIEKCAa BOCIPUUMYHMBOCTH U, CJIENOBATENIBHO, HE
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MO3BOJISIET JIOCTOBEPHO OMPEASTUTh Mpeaeiabl TPUMEHUMOCTH Teopun Jlanmay—
ne YKeHa 11 OnrcaHus SBICHUSI.

B wu3orpomHoOil (aze IKUAKUX KPUCTAUIOB MOXHO BBIICTUTH TPH
TEMIIEPAaTypHbIX HWHTEpBaJia, B TMpeaeiaXx KOTOPhIX BpeMeHa pellaKcaluu
¢uryKTyanmii mapamerpa nopsiaka mo-pasHoMY 3aBUCAT OT TeMIepaTypsl (puc. 8).

B o6mactu temmeparyp mpu pasmepe paauyca kKoppemanuu 3E<EL10E,
(£0~0.6 HM — BeTMUMHA MTOPSIIKA JUTHHBI MOJICKYJIBI) TEMIIEpaTypHas 3aBHCHMOCTD
BPEMEHH pENaKcallud ONHUChIBAaeTCs B paMmkax Tteopun Jlangay—me Kena c
KPUTHYECKUM WHICKCOM BOCIIPHUMYUBOCTH y=1.

Bomuzu temmeparypel KKK mnepexoma, tne &£>10&,, nabmomaetcs
«M30BITOYHBIN» (IO CPAaBHEHUIO C MPEACKA3bIBACMBIM TEOPHUEH) POCT BpPEMEHH
penakcainuu, 00ycIOBICHHBIM KPOCCOBEPHBIM XapakTepoM (OT CPEAHENOIEBOTO K
(GIyKTyallUOHHOMY) XapakTepoM TIOBEACHHUS JUHAMUYECKUX napameTpoB
U30TPOIHOM (ha3bl BOIM3U (Ha30BOro nepexoa.

B oGnactu BbicOKuX Temmeparyp, riue <3y, Takke Habt01aeTca N3MEHEHNE
XapakTepa TEMIEPAaTypHOW 3aBHCHMOCTH BPEMCHH peEJIaKcallii. Y MEHBIICHUE
paamyca KOpPpESAIMU TMPUBOAUT K TOMY, UYTO TeMIIepaTypHas 3aBHCHMOCTD
BPEMCHH pPEJIaKCAIliU TIEPEOPUEHTAIIMN MOJICKYJT Ha OOJBIIHNE YTJIBI CTAHOBUTCS
MMOX0XEH Ha 3aBUCHUMOCTh, XaPAaKTEPHYIO I HEKPUTHUYCCKUX JKUIKOCTEH, MPHU
KOTOpOH W3MEHEHHWE BpPEMEHH pellakcaruu (QIyKTyaruil aHW30TPONHH  C
TEMITEpaTypOH ONPEACNIIeTCS, B OCHOBHOM, H3MECHECHHUEM BSI3KOCTH CPEIbI.

3AK/IIOYEHUE

1. Jlns perneHuss MOCTABJICHHBIX 3a]1ay ObLIM MCIOJIb30BaHbI pa3pabOTaHHbIC
HaMH SKCIIEPUMEHTAJIbHBIE YCTAHOBKM W METOJUKU HCCIIEOBAHUS CIIEKTPOB
M30TPOMHOIO M aHU30TPOIHOI'O PACCESHUs CBETa B OKPECTHOCTH OCOOOM TOUKH
pacTBOpa M KPUTHYECKOM TOUKH (pa30BOTO MEpexoja B JKUIKOM KpHCTaJIE.
[lomyuenune  pocTtoBepHOM  MHGOpPMALMM O  YAaCTOTHOM  pacHpeesIeHuu
WHTEHCHUBHOCTH B CIIEKTPE PACCESTHHOTO CBETa 00ECIEeYHMBaOCh MPUMEHEHHUEM B
KauecTBE HCTOYHMKA BO30YXKAAIOMIETO M3IY4YSHHUS CTAOMIM3UPOBAHHOTO TIO
yactore He-Ne nazepa, cdepuueckoro mnreppepomerpa U BbICOKOKOHTPACTHOTO
nByxmnpoxogaHoro uHrepdepomerpa adpu—Ilepo.

2. BnepBple MpOBENEHO KOMIUIEKCHOE AKCIEPUMEHTAIbHOE HCCIICIOBAHUE
TOHKOW CTPYKTYphl CIIEKTpa pACCESIHHOTO CBETa B BOAHBIX pacTBOpax
HERJIEKTPOJIMTOB B IIMPOKOM HMHTEpBaje Temmeparyp t W KOHIEHTpaiuil X,
BKJIFOYasi OCOOYI0 TOYKYy HEYCTOMYMBOIO TEPMOJUHAMHYECKOTO PaBHOBECHSI.
[TokazaHa ogHO3HAYHAsI KOPPEJALMSI MEXKIY XapaKTepoM U3MEHEHHsI 4aCTOTHOIO
CMEIIIEHNsI KOMIIOHEHT TOHKOW CTPYKTYpPBI CIIEKTpa U IMPOLIECCOM MEPECTPOUKH
CTPYKTYpBI paCTBOPOB NPU U3MEHEHUH TEMIIEPATyphl M KOHLIEHTPALIUH.

3. OKCIEepUMEHTAIbHO YCTAHOBJEHO CYIIECTBOBAaHHE CIUIOUIHOW CETKHU
BOJIOPOJHBIX CBSA3EH B pacTBOpAx MasbIX KOHIICHTPAIMI U OMpeesieHbl KPUTEpUU
€e TPEeXMEpHOW IEJOCTHOCTH W TpaHUIbl pa3pylIeHUs NOpU H3MEHEHUU
TEeMIIEpaTypbl W KOHIEHTpPAallUM HEINEKTpPoiuTa B pactBope. Kpurepuem,
MO3BOJISIFOIIMM UACHTU(PHUIIMPOBATH NEPEXOAbI MEKIY CTPYKTYPHO-PAaBHOBECHBIMU
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COCTOSIHUSIMH PacTBOPOB, SIBISIETCS CMEHA 3HaKa MPOU3BOJHON anuabaTuyecKoit
CckrMaeMocTH 1o Temmnepatype dps/dt u konnenTpanuu dps/dx.

4. DKCIEepUMEHTAIbHO JIOKa3aHO CYIECTBOBAHHE B pacTBOpPE C 0CO0Oii
TOYKOM HOBOTO (DU3HYECKOTO SIBJICHUS — OTPUIIATENIbHOM AMCIEPCUU CKOPOCTU
TUNEP3BYKa, TEOPETUUECKHU MpeackazaHHo Bnamumupckum u ['muzOyprom. Ilo
AKCIIEPUMEHTAJILHOMY 3HAYEHUIO IUCIIEPCUU U BbIBOJIaM Teopuu ['mH30ypra (yuer
NPOCTPAHCTBEHHON JUCHEPCHHM) OLEHEH paguyc KOPPEISUUU  CTPYKTYpPHI
pacTBOpa, COCTABIAIONIMM BenunHy ~10 HaHOMETPOB.

5. Iloka3aHo, 4YTO W30BITOYHOE CHEKTPATBHOE YIIMPEHUE KOMIIOHEHT TOHKOM
CTPYKTYpHl ~CIIEKTpa BOJMU3M TeMmmepaTypbl OCO0O0W TOYKH OOYCIOBJICHO
JOTIOJIHUTEBHBIM ~ MEXaHHU3MOM  yBEeNWYeHHs  Kodd¢uimeHTa  3aTyXaHus
TUIEP3BYKaA 32 CUET €r0 HEKOT€PEHTHOTO paccesiHus Ha (PIyKTyalusx napamerpa
MOPSIZIKA.

6. VYcraHoBneHo, 4YTO JAWHaMUKa QUIyKTyallMii napaMmerpa IOpsaka B
OKPECTHOCTHU TeMIEepaTypbl 0co00l TOUYKM HMCCIIECAOBAHHBIX BOJHBIX PAacTBOPOB
onuckiBaeTcs Teopuei Jlanaay (a3oBbIX mepexo0B BTOPOro pojia ¢ KPUTHUECKUM
WHJICKCOM 000011IeHHOH BOCIIPUUMYHUBOCTH vy=1. ITokazamno, YTO
HETNOCPEICTBEHHOM OJIM30CTH K TeMIepaType 0cOo0OW TOUKH paguyc KOPPESLUU
Quyktyauuit & ompenensieTcs CTENEHbIO YNaJeHHOCTU COCTOSIHUSL PacTBOpa OT
JBOMHOW KPUTUYECKOW TOUKHU U COCTaBIsET ~2-3 HM B pactBope 3MII-Bona u ~7-
10 HM B pacTBOpE aLlETOH—BOJA.

/. DKCHepHMMEHTAJIbHO JIOKa3aHO CyllecTBoBaHUE (ha30BOro Imepexona
(GKMJKOCTh—KHUIKOCTB» CTPYKTypHOro Tuma B pactBope 4MIl-Boma mnpu
TEMIlepaTypax HMXKE OCO00H TOYKM M €ro MpOSIBICHUE B TEMIEpaTypHOU
3aBUCUMOCTH CMEILIEHUSI KOMIIOHEHT TOHKOM CTPYKTYpbl CHEKTpa B OKPECTHOCTH
TOYKHM Tepexoia. Y CTaHOBIJIEHO, YTO JUHAMUKa (IyKTyalni mapameTpa Mnopsijaka
npu (a30BOM MEPEXOAE <CGKUIKOCTb—KUIAKOCTHY» OIUCHIBAETCS B MPUOIMKEHUU
teopuu Jlannay. Bomusu temneparypbl (a30BoOro nepexoaa paauyc KOppensuuu
(dayKTyaluii COCTaBIsIET ~5 HM.

8. VYcraHOBi€HO, 4TO TemmepaTypHas JUHAMHMKA IIMPUHBI  CIIEKTpa
aHU30TPOIHOIO pacCesiHUsT M BPEMEHU peslakcauuu (QIykTyauuid mnapamerpa
nopsKa MpHU MPUOTMKEHUH K TeMmIieparype (a3oBoro mnepexona «H30TPOIHAs
daza — KuAKUNA KpUCTAUD» oONHUChIBaeTcs Teopuer Jlanmay — e Kena c
KPUTUYECKUM HMHAEKCOM 0000meHHoi BocnpuumuuBoctd Yy=1. Ilo Benuuune
paauyca Koppemsiiuu (QIyKTyalluid mapaMerpa NopsliKa OINpeAesieH KpUTepui
OPUMEHUMOCTH TEOPHH JIJISl OMMCAHUSI AUHAMUYECKUX CBOMCTB M30TPOIHOM (ha3bl.

9. DkcnepuMeHTAIbHO MOKa3aHo, uto Teopus Jlanaay — ne XKena onuceiBaer
JUHAMUKY (QIIYKTyalluid mapameTpa Mopsaka B TeMIEepaTypHOM HHTEpBaie, rie
panuyc Koppesiuu Guykryaruii & npuaumaet 3HadeHus 35,<ESL0E, (£~0.6 HM —
BEJIMYMHA NOpSAIKA JUIMHBI MOJIEKyJbl). [loka3aHo, 4TO B HEMOCPEICTBEHHOMN
OmM30cTH K Temreparype ¢azoBoro mnepexona, rae £>10&,, cyxeHue crekTpa
AHU3O0TPOIHOTO paccesiHuss U  MU30BITOYHBIN pOCT BpEMEHU pellaKcaluu
00yCJIOBJIEH KPOCCOBEPHBIM (OT CpEIHENoJieBoro K  (IyKTyallHOHHOMY)
XapaKTepOM MOBEACHUS JMHAMUYECKUX CBOMCTB U30TPOIHOM (pa3bl.
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10. 3aKOHOMEPHOCTH M3MEHEHUS CTIEKTPAIBHOTO COCTaBa PACCESHHOTO CBETa
BOJIM3M KPUTHYECKOM W OCOOOM TOYKHM SKMAKOCTHM — 1) CyKeHHME CHeKTpa
JIENOJIIPU30BAHHOTO paccesiHus BOJMU3M TeMIiepaTypbl (pa30BOro mnepexoia B
KUIKOM KpUCTaJUIe, 2) U30BITOYHOE CIEKTPAIbHOE YITUPEHHE KOMIIOHEHT TOHKOMN
CTPYKTYpPBI CIIEKTpa B OKPECTHOCTH 0COOOW TOUKH pacTBOpPa, 3) CUHTYJISPHOCTH B
TEMIIEpaTypHON 3aBUCUMOCTHM YaCTOTHOTO CMEIICHHS KOMIIOHEHT TOHKOMN
CTPYKTYpPhl B OKPECTHOCTH (Pa3oBOro mnepexofa <«GKUIKOCTb—KUIAKOCTBY) —
0OyCIIOBJICHBI TEeMIEpaTypHOU IWHAMUKON paguyca KOppensuuu QGIyKTyaruii
napameTpa Mnopsiika, KoTopas HOCUT YHUBEPCAIbHBII XapakTep.
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INTRODUCTION (Annotation of the doctoral dissertation)

Topicality and relevance of the subject of dissertation. According to the
current development of the physics of phase transitions and cooperative processes
in liquids, as well as the optics of strongly fluctuating media in the world there is
an actual problem of investigation of physical processes occurring in the region of
critical and special points of single-component liquids and solutions, where large-
scale correlations and processes of structural formation and decay on nano-size
spatial and temporal scales are manifested. Such researches are related to the
establishment of peculiarities of interaction of collective freedom degrees (order
parameter) with internal freedom degrees of the medium at phase transitions. The
solution of this problem is of great importance for practical realization of
perspective nano-technological areas in the field of modern biophysics,
biochemistry and biotechnology.

Valuable information on finding out the correlative properties of liquids on
nano-dimensional scales can be obtained by investigating the integral intensity,
spectral width and frequency shift of fine structure components in the spectrum of
Rayleigh scattering in the vicinity of critical and special points of the liquid state.
The investigation of the molecular light scattering (MLS) spectra allows to obtain
unique information about the structure and kinetic properties of substances, since
the spectral composition of the scattered light is defined by the dynamics of
fluctuations of various thermodynamic parameters of the substance under study.
However, practical realization of such investigation is a complex experimental
problem. Near the critical point the registration of the spectrum’s fine structure is
problematic due to the high level of fluctuations, which leads to a strong rise of the
intensity of scattering on the frequency of the exciting light. According to this
reason, investigations of the fine structure of light scattering spectrum near critical
points of liquids are very rare.

The relevance of the theme of the dissertation is conditioned by the necessity
of establishing the regularities of the dynamics of fluctuation and structure-forming
phenomena on the scales of average molecular ordering in the vicinity of critical
and special points of the liquid state, as well as of developing of a spectroscopic
method for invasive (contactless) identification of thermodynamically stable and
unstable states of liquids. Solution of this problem is of important meaning for
development such scientific and applied directions as creating a strict theory of the
molecular scattering of light in strongly fluctuating media, theory of the liquid
state, and formation of materials with controlled properties.

This dissertation is devoted to solving in a certain degree the problems noted
in the Decree of the President of the Republic of Uzbekistan DP-1442 “On the
priorities of industrial development of Uzbekistan in 2011 — 2015” of 15
December, 2010, as well as in other legislation documents in this are.

Conformity of the research to the priority directions of science and
technology development of the Republic of Uzbekistan. The dissertation
research has been carried out in accordance with the priority areas of science and
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technology of the Republic of Uzbekistan in the framework of PFI-2 program —
“Physics, astronomy, power engineering and engineering industry.”

Review of international scientific researches on the theme of the
dissertation.

In leading research centers around the world, such as the University of
Maryland (USA), the University of Silesia (Poland), the Institute of Industrial
Science, the University of Tokyo (Japan), the Research Institute for Solid State
Physics and Optics (Hungary), the Physical Institute of the Russian Academy of
Sciences and Saint-Petersburg State University (Russia) and the National
Universities of Kiev and Odessa (Ukraine) as well as in Samarkand State
University (Uzbekistan) there are research works devoted to critical state of
liquids, manifestation of large-scale correlations in integral characteristics of the
scattered light, as well as in a character of high-frequency sound propagation in the
vicinity of critical and special points of the liquid state.

At the global level, a number of actual problems were solved and important
scientific results were obtained in this field of research: 1) common similarities in
the behaviour of liquids near the critical point and in the other second-order phase
transitions were experimentally identified (University of Maryland, USA); 2) the
determining role of the interaction (correlation) of fluctuations in critical
phenomena was set (Physical Institute of the Russian Academy of Sciences,
Russia); 3) non-analytical (singular) nature of changes in the physical properties of
systems near critical points was experimentally established (University of Silesia,
Poland); 4) the conditions for observing the universality of critical phenomena
were set forth and a hypothesis of isomorphism of critical phenomena was
proposed (University of Tokyo, Japan; University of Maryland, USA).

At the present time theoretical and experimental research works are carried
out to study a special point and a double critical point of a liquid, particularly in a
such actual directions as studying the fine structure of a spectrum of the scattered
light in aqueous solutions of non-electrolytes with special points, spectral width of
the fine structure components, finding out the character of the dispersion of high-
frequency sound propagation in the vicinity of the special point, revealing the
relaxation and non-relaxation mechanisms of the dispersion.

Degree of study of the problem. The experimental study of phase transitions
and critical phenomena in liquids is a vast area of actual physical problems at the
moment. The theory of light scattering in the critical area of liquids was developed
by L.S. Ornstein and F. Zernike. In general, in the case of 2nd-order phase
transitions, such a theory was developed by V.L. Ginzburg and his colleagues on
the basis of L.D. Landau theory of phase transitions. Stratified solutions represent
all common properties of systems that undergo phase transitions and critical
phenomena. The picture of phase transitions in different systems has many
similarities (the isomorphism of critical phenomena). Therefore, the experimental
study of the spectrum of light scattering near the critical stratification point
provides information of a general character. This information is useful for the
discussion of critical phenomena in phase transitions of different nature.
Furthermore, it is essential in creating the microscopic theory of phase transitions.
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Under the leadership of I.L. Fabelinski, the corresponding member of the
Russian Academy of Sciences, there was carried out an extensive experimental
study of MLS spectra in solutions with a closed loop of stratification. New
phenomena were observed in these studies, which cannot be explained by existing
theories. Near the temperature of upper and lower critical points of stratification a
strong increase of hypersonic absorption has been experimentally established. This
fact does not agree with the coupling-mode theory M. Fixsman and K. Kawasaki,
and the dynamic-scaling theory by L. Kadanoff and J. Swift. Experimentally, a
large dispersion of the sound velocity below the lower point temperature and its
strong dependence on temperature were found. This fact cannot be explained from
the point of view of the relaxation theory by M.A. Leontovich.

Such scientists of Uzbekistan as academicians P.K. Khabibullaev, A.K.
Atakhodjaev, prof. Sh. Otajonov, prof. F.H. Tukhvatullin, prof. L.M. Sabirov have
carried out investigations of optical and acoustical properties of solutions. On the
basis of the obtained results, peculiarities of intermolecular interactions, as well as
characteristic relaxation times of various processes on molecular level have been
determined for a series of binary systems. The experimental study of the
fluctuation and structural phenomena near critical and special points of liquids is
held in Samarkand State University under the leadership of prof. L.M. Sabirov. In
these studies the methods of spectroscopy of isotropic and anisotropic scattering of
light are used. The studies established a number of new physical phenomena that
require explanation. Among them are the excess spectral broadening of the spectral
components of the fine structure in solutions with critical and special points; a
narrowing of the spectrum of anisotropic scattering near the critical point of
solution stratification; anomalous frequency dependence (dispersion) of the
velocity of high-frequency sound in solutions with the special point. The
experimental results obtained under the leadership of I.L. Fabelinski and L.M.
Sabirov have stimulated the development of the new MLS theories for critical
liquids. Some mechanisms of interaction between critical and non-critical
fluctuations in solutions have been proposed in the theoretical works of I.A.
Chaban. The experimental study of mechanisms of interaction of various types of
fluctuations and their manifestation of MSL spectra at phase transitions in liquids
is the subject of intensive experimental studies of scientific schools of
I.L. Fabelinski and L.M. Sabirov.

Connection of the dissertational research with the plans of scientific-
research works. The dissertational research was carried out according to the
approved plan of research works of Samarkand State University in the framework
of the grant projects: F2-2.1.45 “Investigation of the dynamics of order parameter
fluctuations and thermodynamic properties in the vicinity of structural and phase
transitions by methods of acousto-optics and laser spectroscopy of spontaneous
and stimulated light scattering in solutions and liquid crystals” (2003-2007), OT-
F2-004 “Interaction of fluctuations in critical points of solutions and liquid crystals
and their manifestation in optical and acoustical phenomena” (2007-2011).

The purpose of the research is finding out the physical mechanisms of
manifestation of the dynamics of order parameter fluctuations in the spectral
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distribution of light scattered in the vicinity of the critical point and special point of
thermodynamically unstable state of a liquid.

To achieve the purpose the following tasks of the research were formulated:

to investigate the fine structure of the light scattering spectrum in aqueous
solutions of non-electrolytes with the special point, depending on the
concentration, temperature and scattering geometry; to find out the regularities of
change in the frequency shift and spectral width of fine structure components in the
vicinity of the special point of systems under study;

to determine the limits of existence of structurally stable states of aqueous
solutions in “temperature-concentration” coordinates; to determine a parameter
(criterion) to describe transitions between different structural states with changing
temperature and concentration of non-electrolyte in the solution;

to investigate the character of high-frequency sound velocity dispersion in the
vicinity of the special point; to detect the relaxation and non-relaxation
mechanisms of dispersion;

to determine the mechanisms of hypersonic absorption while approaching the
special point of the solution from the fine structure of the light scattering spectra;

to determine the regularities of critical dynamics of order parameter
fluctuations in the vicinity of the special point of solutions;

to examine the applicability of the mean-field approximation of Landau — de
Gennes theory for the description of the dynamics of order parameter fluctuations
near the temperature of “isotropic liquid — liquid crystal” phase transition;

to find out the universal character of fluctuation dynamics in liquids at phase
transitions of different order parameters.

The objects of the research are the special point of thermodynamically
unstable state of agueous solution and the critical point of the phase transition in
liquid crystal.

The subject of the research is the dynamics of fluctuation and structure-
forming processes near critical and special points of liquid, as well as their
manifestation in the spectral composition of scattered laser radiation.

The methods of the research. In the dissertation research we used the
methods of laser spectroscopy of isotropic and anisotropic light scattering, as well
as the method of acousto-optic spectroscopy based on the phenomenon of light
diffraction due to ultra-acoustic phonons. As an excitation radiation source we
used a frequency-stabilized He-Ne laser (630 nm). In the experiment we used high-
resolution spectral set-ups — a high-contrast double-pass plane Fabri-Perot
interferometer and a spherical interferometer. This provides high accuracy in
measurements of spectral characteristics of objects under study.

The scientific novelty of the dissertational research consists in the
following results:

The contribution of the spatial mechanism to the dispersion of high-frequency
sound velocity has been experimentally proved in the vicinity of the special point
of solutions, as well as micro-heterogeneous structure of the solution below the
special point temperature has been established, and the correlation radius of
structural non-homogeneity ~10 nm has been determined.
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The manifestation of a process of non-coherent scattering of hypersound due
to the order parameter fluctuations in the fine structure of light scattering spectra
has been experimentally determined. It has been shown that the dynamics of order
parameter fluctuations can be described in terms of Landau theory for 2nd-order
phase transitions. The mechanism of an excess of spectral width of fine structure
components in the vicinity of the solution’s special point temperature has been
grounded.

The “liquid-liquid” phase transition of structural type has been established in
the solution below the special point temperature. It has been shown the
applicability of Landau theory to describe the dynamics of order parameter
fluctuations at the structural phase transition.

The physical mechanisms of narrowing of the spectra of anisotropic scattering
near the temperature of “isotropic liquid — liquid crystal” phase transition have
been revealed. The existence of a temperature interval has been experimentally
proved, where the dynamics of change in spectral width and relaxation time of
order parameter fluctuations can be described in terms of the mean-field
approximation of Landau — de Gennes theory.

It has been shown that the correlation radius of order parameter fluctuations
determines the limits of applicability of Landaua — de Gennes theory to describe
the dynamics of critical phenomena in the isotropic phase of liquid crystals. The
crossover character (from the mean-field to fluctuation one) of the behaviour of
dynamical properties of the isotropic phase near the temperature of phase transition
has been experimentally revealed.

The universality of the dynamics of order parameter fluctuations has been
experimentally revealed in the vicinity of the special point of solutions, in
structural “liquid-liquid” and “isotropic liquid — liquid crystal” phase transitions.

The practical results of the research.

The diagrams of structurally stable states of aqueous solutions of non-
electrolytes in “temperature-concentration” coordinates have been obtained.

The phenomenon of negative dispersion of high-frequency sound velocity in
liquids has been experimentally proved.

The “liquid-liquid” phase transition has been established in the vicinity of the
special point of solution.

Critical indexes of the generalized susceptibility have been determined to
describe the dynamics of order parameter fluctuations for three different types of
phase transitions in liquids.

Reliability of the obtained results is confirmed by the use of conventional
scientific methods, proven techniques of experimental research and a high degree
of reproducibility of experimental results. The experimental data and conclusions
based on them confirm the predictions of the theoretical works by L.D. Landau,
V.L. Ginsburg, P.de Gennes, M.A. Leontovich, V.V. Vladimirsky and
I.A. Chaban within the investigated problem.

Scientific and practical value of the results of the research. The
experimental data and scientific conclusions obtained in the dissertation stimulate
the development of a theory of liquid state with non-local relaxation of fluctuations
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of its parameters. The non-local character of relaxation is conditioned by the
interaction of fluctuations of different nature, as well as by the existence and
change of the structure in the liquid. This explains the scientific value of the
research results.

The application of the fine structure of MLS spectra for non-contact
diagnostics of correlative properties of liquids on nano-dimensional spatial scales
has been experimentally grounded in the dissertation. The obtained regularities of
manifestation of large-scale correlations in liquids can serve for the development
of such actual fundamental and applied fields as the development of a qualitative
theory of the liquid state, and the formation of materials with controlled properties.
This explains the practical value of the research results.

Application of the research results. In the dissertation approaches for
identification of structural-equilibrium states in solution with H-bonded network
and for determination of tlimits of excistence of the continuous network have been
developed and used as follows:

identified structural-equilibrium states of solutions with H-bonded network,
and identified spectral lines in the fine structure of the scattered light spectrum
were used in the grant 08-02-90252-Uzb a “Optics of phase states on the border
liquid-gas, liquid-liquid, and liquid-solid” in analysis of spectral characteristics of
quartz globular crystals. The research results allowed to aplift the radiation
stability of optical filters with a narrow band of opaquity (Letter from the Wave
Research Centre of the General Physics Institute of the Russian Academy of
Sciences, 08.06.2015, Russia);

developed method for identification of the limits of existence of the H-bonded
network in solutions was used in the grant 0108U007555 “Role of H-bonds in
formation of properties of water and bio-solutions. Change of properties of H-
bonded network under the influence of salts and proteins” for theoretical analysis
of the clasterization processes in aqueous solutions with the special point. The
research results promote the solution of the problem of a stable structure formation
in aqueous solutions on nano-size spatial and temporal scales (Letter from National
University, 16.02.2016, Ukraine).

Approbation of the research results. The main results have been reported
and discussed at the following conferences: 4th International Conference on Heat
Transfer, Fluid Mechanics and Thermodynamics (Cairo, Egypt, 2005); XVI
Conference on Liquid Crystals (Stare Jablonki, Poland, 2005); IV Conference on
Physical Electronics (Tashkent, 2005); 16th Symposium on Thermophysical
Properties (Boulder, USA, 2006); Il International Conference on Molecular
Spectroscopy  (Samarkand, 2006); International Conference on Bio-
Nanotechnology (Al Ain, UAE, 2006); Republican Conference “Optical methods
in modern physics” (Tashkent, 2008); “Modern physics and its perspectives”
(Tashkent, 2009); “Modern problems of physics and physical education”
(Samarkand, 2009); 7-th All-Russian Conference “Irreversible processes in science
and technology” (Moscow, 2013); IV International Conference on Actual
Problems of Condensed Matter Spectroscopy (Samarkand, 2013); Il International
Conference “Optics and Photonics - 2013 (Samarkand, 2013); VI International
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Conference on Physical Electronics (Tashkent, 2013); 7th International Conference
on Laser Probing (East Lancing, USA, 2015); at the seminar of the Faculty of
Physics of Samarkand State University (04.02.2016) and at the seminar of the
Scientific Council on Award of Scientific Degree of Doctor of Sciences
16.07.2013.FM/T.12.01 at the Physical-Technical Institute, Institute of lon-Plasma
and Laser Technologies and Samarkand State University (30.03.2016).

Publication of the results. The main results of the dissertational research
have been published in 20 articles in the republican (5 articles) and international
(15 articles) peer-reviewed journals, as well as in the materials of the republican
and international conferences (24 publications).

Structure and volume of the dissertation. The dissertation consists of an
introduction, five chapters, a conclusion and a list of references. The work contains
200 pages of main text, 62 figures and 8 tables.

THE MAIN CONTENT OF THE DISSERTATION

In the introduction the topicality and relevance of the subject of the
dissertation have been justified; the conformity of the research with priority
directions of scientific and technological development in the republic have been
defined; a review of international scientific researches on the theme of the
dissertation has been presented; the degree of study of the problem, the purpose
and tasks, the objects, subject and methods of investigation have been formulated;
the scientific novelty of the research has been stated; the reliability of the obtained
results has been proved; their theoretical and practical values have been revealed,;
short information about the application of the results and approbation of the work,
as well as about the volume and structure of the dissertation has been given.

In the first chapter “Spectra of molecular light scattering and some of their
applications for investigation of critical and special points of liquid” of the
dissertation, there is a literature review that contains the results of theoretical and
experimental studies on the spectra of molecular light scattering and some of their
applications to the study of critical and special points of liquids. The change in the
spectrum of molecular scattering in the region of the critical state of liquid,
application of the spectra of Mandelshtam-Brillouin scattering to study the
hypersonic parameters of liquids in critical state are considered. The analysis of the
available data in the literature devoted to the study of the intensity and spectral
composition of the scattered light due to fluctuation phenomena and structural self-
organization of molecules in aqueous solutions of non-electrolytes, as well as the
problem of detection and study of “liquid-liquid” phase transitions are carried out.

The second chapter “Experimental methodology of studying the spectral
composition of light scattered near the critical and special point of liquid
state” of the dissertation describes the methods for the detection and investigation
of the spectra of the molecular scattering of light in relation to the assigned tasks of
this work. It is known that the study of Mandelshtam-Brillouin scattering spectra in
solutions with strongly developed fluctuations of concentrations is associated with
a number of difficulties of an experimental character. This generally leads to a
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relatively small number of researches in this area. The fact that the intensity of the
central component of the Rayleigh triplet is 3-4 orders of magnitude greater than
the intensity of MB components, if the latter are studied in liquids with developed
order parameter fluctuations. In our experiments an observation of MB
components in the vicinity of temperature of phase and structural transitions was
possible by using a two-pass Fabry-Perot interferometer, which allowed us to
obtain the sharpness of interference pattern ~40 and the contrast of order ~4x10°.

In this chapter there is also a description of the experimental setups used in
this work. The technique of accounting the form of apparatus contour in spectra of
Rayleigh line wing (RLW) and MB components (MBC) is described. Errors in
obtaining MB spectra related to the finite aperture of collimator lens, and errors
due to inaccuracy in arrangement of light scattering angle are discussed. The
technique of preparation of optically pure samples of investigated liquids is
presented.

The third chapter “Spectra of fine structure in aqueous solutions with the
special point depending on temperature, concentration and scattering angle”
of the dissertation presents the results of the experimental study of spectra of fine
structure of Rayleigh line in aqueous solutions of 4-methylpyridine (4MP). The
special point of this system corresponds to the concentration x~0.06 m.f. and
temperature t=~70 °C. We studied 12 systems: 11 solutions with concentrations
from 0.005 to 0.8 m.f., and pure 4MP (x=1 m.f.). The spectra of the scattered light
were registered in the temperature interval 10+80 °C for scattering angles 90 and
135°. In general, we registered and analyzed more than 1800 spectra that allowed
us to provide a detailed investigation of the evolution of frequency shift Av MBCs
actually in all regions of temperature and concentration that are accessible for
study.

Fig.1 presents a complete set of experimental data for Av(x,t) dependence at
the scattering angle of 90°. With decrease of 4MP concentration in the solution Av
changes non-monotonically, passing through a maximum in the region of average
concentrations (Fig.1). With rising temperature of the solution the maximum on
Av(x) dependence becomes less expressed, and its position at the concentration
scale shifts towards lower concentration. The position of the maximum on Av(x)
dependencies, according to the concentration, does not depend on the scattering
angle, but it is determined only by the solution temperature.

In solutions of low concentrations there is an additional maximum on
isotherms of Av(x) dependence (Fig.1). The position of this maximum on the scale
of concentration does not depend on the temperature of solutions. With rising
scattering angle the maximum slightly shifts towards the lower concentration.

In the concentration region x>0.4 m.f. the temperature coefficient of MBC
shift (a derivative of Av(t) by t when x=const) is negative, and it does not depend
on the temperature and concentration of solution.

In the region 0.1<x<0.4 m.f. the temperature coefficient of MBCs shift is also
negative and does not depend on the solution temperature, but becomes dependent
on the solution concentration. With decreasing x the temperature coefficient
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decreases (by the absolute value). At concentrations x<0.1 m.f. the temperature
coefficient depends both on the solution concentration and temperature. At this, an
inversion of the sign of the temperature coefficient of MBCs shift is observed. The
inversion point with decreasing X is shifted towards higher temperatures.

The revealed in the experiment regularities of change of MBCs shift with
temperature and concentration reflect the change of the thermodynamic state of
aqueous solutions of 4MP. The change of the solution state can be identified by the
change of one of the following parameters: 1) the sign of the derivative of MBCs
shift by concentration (d(Av)/dx), and 2) the sign of the derivative of MBCs shift
by temperature (d(Av)/dt).
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Fig.1. Concentration-temperature dependence of MBC shift in 4MP aqueous
solutions.

There are no any chemical reactions in the studied solutions with variation of
temperature and concentration. Accordingly, different states of solutions are
caused by the structural changes in them. A transition from one structure to another
can be realized by variation of concentration (at a fixed temperature) or by
variation of temperature (at a fixed concentration).

In order to determine the boundaries of existence of areas with different
structures (lines of structural transitions), we carried out an investigation of the
adiabatic compressibility of solutions — a thermodynamic parameter, which is
closely related to the structure of liquids. The compressibility is one of the
parameters, which are related to the structure of liquids, and determination of this
parameter, as well as its derivatives (excess molar adiabatic compressibility, partial
adiabatic compressibility) is a known method of study of the structure of solutions.
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Investigations of the adiabatic compressibility of liquids Bs=1/(pV?) (p -
density, V — sound velocity) by measuring the ultrasonic velocity are rather
numerous. However, experimental data on the compressibility of aqueous solutions
at higher frequencies (hypersound) are practically absent.

With decreasing concentration of 4MP in solutions the magnitude of fs
changes non-monotonically, passing through a minimum in the region of average
concentrations (an inversion of the sign of the derivative of Bs(X) by x at t=const).
With rising temperature the minimum on PBs(X) dependence becomes lesser
expressed, and its position by the concentration scale shifts towards lower
concentrations. The position of the minimum on Bs(X) dependence does not depend
on the frequency (wave length) of sound when there is a transition from ultrasound
to hypersound, but it is determined by the temperature of solutions.

x, m.f.

025 - Pl: dBs/dx < 0, dBs/dt <0
. PIl: dBs/dx < 0, dBs/dt >0

PIII: dBs/dx > 0, dBs/dt > 0

PIV: dBs/dx > 0, dBs/dt <0

P11 u - st/dXZO, o - st/dt:O

PII Fig.2. The state diagram
‘ (according to regularities of
change in s magnitude) of
4MP aqueous solutions in
coordinates “temperature-
concentration”.
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In solutions of low concentrations (x<0.1 m.f.) Bs(t) cannot be described by a
simple linear dependence. With rising temperature the compressibility of the
solution decreases, passes through a minimum, and then increases with further rise
of the solution temperature. The temperature coefficient of the compressibility
(derivative of Bs(t) by t at x=const) depends on both concentration of the solution
and its temperature. There is an inversion of the sign of the temperature coefficient
of the compressibility; at this the point (temperature) of the inversion is shifted
towards higher temperatures with decreasing Xx.

On isotherms of Bs(x) in the region of low concentrations there is an
additional minimum. At ultrasonic frequency there is no minimum in this range of
concentrations.

The lines, which are formed by the inversion points of the sign of Bs
derivatives by concentration and temperature, reflect the lines of structural
transitions between different states of solutions (Fig.2). The transition from one
state to another can be realized either by the variation of the solution concentration
(at a fixed temperature), or by the variation of the solution temperature (at a fixed
concentration).
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On the constructed on the basis of our results diagram of the state of solutions
in coordinates “temperature-concentration” (Fig.2) we revealed four regions
(phases), which are characterized by different structures of the system:

1) in t-x-region, where dBs/dx < 0, dBs/dt < O (P I), a continuous network of
H-bonds is preserved, which is formed by water molecules with a tetrahedral
configuration similar to pure water structure;

2) in t-x-region, where dps/dx < 0, dBs/dt > 0 (P Il), the network of H-bonds
preserves its three-dimensional integrity, but it is disturbed (deformed) by
implanted non-electrolyte molecules and rising number of thermal defects;

3) in t-x-region, where dps/dx > 0, dBs/dt > 0 (P Ill), the network of H-
bonds is destroyed (fragmented) in the whole volume of the solution, and the
degree of the network fragmentation increases with the rise of temperature or non-
electrolyte concentration in the solution;

4) at low concentration of 4MP there is t-x-region in the solution, where
dBs/dx > 0, dBs/dt < 0 (P V). In this rather small temperature-concentration region,
the continuous network of H-bonds is absent in the solution, but the solution
structure locally preserves features of the structure of pure water.

The obtained data on the adiabatic compressibility of solutions in the
hypersonic frequency region prove the existence of the continuous network of
hydrogen bonds in pure water and aqueous solutions at a certain interval of
temperature and concentration, as well as the transformation of this network from a
non-deformed to deformed state with further destruction (fragmentation) with
increasing temperature or concentration of non-electrolyte in the solution.

At the concentration of the special point x=0.06 m.f. (minimum of
thermodynamic stability) in the solution we experimentally observed the additional
minimum of the compressibility on the hypersonic frequency. The minimum is
absent on the ultrasonic frequency that points on manifestation in the solution of
structure-forming processes on nano-dimensional scales (for ultrasound, due to
relatively large wavelength, the medium is still continuous one). The characteristic
scale of the structural non-homogeneity of the solution, which is estimated by the
magnitude of the minimum of the adiabatic compressibility, is of 10 nm.

In the fourth chapter “Hypersonic propagation in aqueous solutions of
non-electrolytes in the vicinity of the special point” of the dissertation, we
presented the results of the investigation of the acoustic properties of aqueous
solutions in the hypersonic region from the fine structure of the scattered light
spectra. The magnitudes of the dispersion D in the hypersonic region for 4MP-
water solutions were determined by a new method, which is based on the
calculation of the dispersion directly from the magnitudes of the shift Av of MBCs,
registered at different scattering angles 6:

N . -1
Doy AV s'ln(¢91/2) A, s_ln(6?1/2) |
Av, sin(6,/2)) \Av, sin(8,/2)
The advantage of the proposed method, as compared with the traditional

comparison of sound velocities measured for different frequencies, is in the fact
that the magnitude D can be calculated just from the magnitudes of MBCs shift.
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Therefore, there is no necessity to calculate absolute magnitudes of hypersonic
velocity, which require additional measurements of the refractive index n of the
studied liquid.

When transition from the sound frequency ~4.8 GHz to ~6.2 GHz we
discovered an unusual physical phenomenon — a negative dispersion (decrease of
the hypersonic velocity with rise of the frequency) in a narrow interval of the
solution concentrations (0.06+0.08 m.f.) in the vicinity of the special point (Fig.3).
The magnitude of the dispersion is practically independent on the solution
temperature.

In order to have a complete picture of the dispersion, the solution with
concentration x=0.06 m.f. was subjected to a special study. In this solution we
carried out a detailed investigation of the temperature dependencies of sound
velocity for frequencies 5.4 MHz, 2.6 GHz, 4.8 GHz and 6.2 GHz.
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Solid line — fitting of the
. experimental data. Dashed line -
' regular magnitudes of the dispersion
in the concentration region x<0.1 m.f.

Fig.3. Concentration dependence
of the hypersonic velocity
dispersion in 4MP aqueous
solutions at the temperature of
20°C.
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In the frequency region from 5.4 MHz to 4.8 GHz in the solution we observed
a positive dispersion of the sound velocity. The analysis of the obtained data in the
framework of the relaxation theory shows that the positive dispersion is caused by
the process of the bulk viscosity relaxation, and the characteristic time of the
process varies from t=9.3x10™"" s to 1=7.7x10™ s when temperature is varied,
respectively, from 30 to 50 °C. The magnitudes of ultrasound and hypersound
velocities at frequencies 5.4 MHz and 4.8 GHz are close to the boundary velocities
Vo and V,, of the relaxation process.

Experimental observation of the negative dispersion of the sound velocity in
the investigated solutions is essential and can be explained by the micro-
heterogeneous structure of solution below the special point temperature.
Conditions of manifestations of the negative dispersion in liquids were discussed
in the theoretical works by Vladimirsky and Ginzburg. Estimated, in accordance
with their predictions, characteristic size of a spatial non-homogeneity in the
investigated solution is of the order of 10-13 nm, and it is practically independent
of the solution temperature. The latter indicates that the ordered regions are not the
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fluctuation occurring formations, but represent an element of the internal structure
of the solution. Consequently, in solutions at temperatures below the special point,
temperature ordered regions are formed with a structure different from the
structure of the whole solution. In other words, in solutions with the special point
there should be a phase transition of structural type, which temperature coincides
with the special point temperature.

To test this hypothesis, we proposed an adequate method for the detection and
investigation of the structural phase transitions in liquids. This method is the study
of the temperature coefficients of the hypersonic velocity and absorption
coefficient of hypersound from spectra of Mandelshtam-Brillouin scattering. In
this, we subjected to study a series of solutions with the special point, as well as a
solution in which there is no special point, but there are a number of anomalies in
the behaviour of the physical parameters at low concentrations (a solution with a
special line). We investigated the temperature dependence of the velocity and
absorption coefficient of hypersound from spectra of Mandelshtam-Brillouin
scattering in solutions with the special point (4-methylpyridine-water, 3-
methylpyridine-water, acetone-water), as well as in the solution with the special
line — tert-butyl-alcohol-water (TBA) with concentration x=0.04 m.f. This
concentration corresponds to so-called anomalous maximum of the light scattering
intensity in concentration dependence of aqueous TBA solutions. The origin of this
maximum is still a subject of discussion in scientific literature.

Our experiment shows that the temperature dependence of the hypersonic
velocity V(t) in TBA-water solutions can be described by two linear parts with
different magnitudes of the temperature coefficient of the velocity B=dV/dt. A
transition by temperature between the dependencies V(t) with different B occurs in
a narrow temperature interval (~43-44 °C), and it is accompanied by a jump-like
change of the hypersonic velocity at the boundaries of this interval. Previously, we
observed the change of the temperature coefficient of the hypersonic velocity at
~10 °C in the solution with concentration 0.19 m.f. (this concentration corresponds
to the maximum of the scattered light intensity due to the concentration
fluctuations). The change in the temperature coefficient of the hypersonic velocity
points to the fact that one and the same system (TBA-water solution) is described
by different state equations in the regions with different magnitudes of dV/dt.

In our work it was established that for aqueous solutions of TBA t-x
coordinates of minimums of the correlation length of the concentration
fluctuations, change of dV/dt of hypersound, and maxima on V(x) isotherms are
coincident. Our results together with the literary data are in accordance with
theoretical predictions about the existence of unattainable upper and lower critical
points of stratification. The transition from the high-temperature pre-critical region
to the low-temperature one is accompanied by a structural phase transition. By
comparing our results with the results of temperature-concentration study of the
correlation radius of the concentration fluctuations and hypersonic velocities at
different frequencies we constructed the state diagram of aqueous solutions of
TBA, i.e. the lines of transitions (by temperature and concentration) between
different structures of the solutions.
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In acetone-water solution (temperature and concentration of the special point,
consequently, 0.4 m.f. and ~24 °C) we studied temperature dependencies of the
ultrasonic (30.3 MHz) and hypersonic (~2.6 GHz) velocities, as well as the
absorption coefficient in the vicinity of the special point temperature (Fig. 4 and 5).

At temperatures above the special point (SP) in the solution the hypersound
and ultrasound velocities linearly depend on temperature. The dispersion of sound
velocity does not exceed the experimental error. The temperature coefficients
(dV/dt) of ultrasonic and hypersonic velocities are equal. In a narrow temperature
interval in the vicinity of SP the hypersonic velocity does not depend on
temperature (dV/dt=0). At temperatures below SP we can see two intervals, in
which the hypersonic velocity depends linearly on temperature, but with different
temperature coefficients. The temperature coefficient of the hypersonic velocity at
t<18 °C is approximately equal to the temperature coefficient of the ultrasonic
velocity.
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Fig.4. Temperature dependence of Fig.5. Temperature dependence of the
ultrasonic (o) and hypersonic (m) velocity  absorption coefficient of hypersound in
In acetone-water solution acetone-water solution

With changing temperature of the solution the hypersound absorption
coefficient a is changed non-monotonically, and in a(t) dependence one can clearly
observe two maxima (Fig.5). The first, relatively intensive, and narrow maximum
Is located at the special point temperature. The second, less intensive, and wider
maximum is located at the temperature, which is approximately 2 °C lower.

The temperature dependence of the excessive part of absorption in the vicinity
of SP temperature looks like A-curve that contradicts the classical theories of sound
absorption near the critical point. In the case of hypersound, the product of
frequency of the time of fluctuation relaxation Qt>>1 and the theories predict a
decrease of critical contribution to the absorption. However, in the experiment we
observed the rise of the critical part of the absorption.

In the present work we described the observed excess of absorption in terms
of a modern theory developed by I.A. Chaban (JETP, 2005, v.127, No2, p.1). The
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theory is based on the assumption that in the vicinity of the critical point the rise of
the hypersonic absorption occurs also due to the sound scattering on the order
parameter fluctuations.

For ultrasonic frequencies such a contribution to the absorption is absent since
the wavelength of ultrasound is significantly larger than the correlation radius of
fluctuations. A principal moment of the theory is a choice of the magnitude of the
critical index y of the summarized susceptibility, which determines the temperature
dependence of the critical part of the absorption near the special point. In our study
we did not do any initial assumptions about the magnitude of y, and the critical
index was determined by minimizing the sum of average squared deviations of the
experimental data from the curve calculated by the formulas of the theory.
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Fig.6. Temperature dependence of MBCs  Fig.7. Temperature dependence of the
shift Av in 4MP-water solution with adiabatic compressibility s in 4AMP-

concentration 0.06 m.f. (scatter angle 45°) water solution (x=0.06 m.f.)

It was found that the best agreement between the experiment and the theory
takes place when y=1. The obtained result shows that the critical dynamics of
fluctuations in the vicinity of SP can be described in terms of Landau theory. The
theory is able to describe also the second maximum in temperature dependence of
a below SP temperature. This result still requires its own interpretation.

We should note that we observed the similar behaviour of the hypersonic
velocity and absorption also in aqueous solutions of 3MP and 4MP in the vicinity
of the special point temperature. In these systems the theory of I.A. Chaban with
critical index following from the Landau theory can better describe the observed in
the experiment maxima of the excess of the hypersonic absorption.

Unlike acetone-water and 3-methylpyridine-water solutions, the additional
(low-temperature) maximum of absorption is weakly expressed (in limits of
experimental errors) in 4-methylpyridine-water solution that can be explained by
relatively high non-critical (background) absorption (as compared with other
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studied solutions). However, the temperature behaviour of MBCs shift in the
temperature interval 40+65 °C is similar to the peculiarities of change of the sound
velocity while approaching the critical point of the second order phase transition
(Fig.6).

We studied the adiabatic compressibility s of the solution in the temperature
interval from ~30 to ~80 °C. Fig.7 presents magnitudes of Ps for different
temperatures of the solution determined from the magnitudes of MBCs shifts. In
the analysis of singular (critical) parts of Bs we initially made no assumptions
about the magnitude of the critical index y. The temperature of the phase transition
Tc was varied in limits 53+55 °C in order to find such a magnitude, at which the
critical indexes become equal for the singular parts of s below and above Tc.

As a result, we obtained the following parameters: T¢ = 54.5 °C, v1=-1.08 +
0.07, y, =-1.06 £ 0.12. The calculated magnitudes of the adiabatic compressibility
can better describe the results obtained in the experiment (Fig.7). The singularity
of the behaviour of the adiabatic compressibility while approaching the
temperature ~54.5 °C can be described by the critical index, which coincides with
the predictions of Landau theory for the 2nd-order phase transitions.

The presence of two maxima of the hypersonic absorption, the singularity of
the behaviour of the adiabatic compressibility, as well as their consistent
description in terms of the theory can prove the existence in the studied solutions
of two different states with minimum of the thermodynamic stability, which are
spaced by temperature.

In the vicinity of SP temperature the system is characterized by rather high
level of the order parameter fluctuations (concentration fluctuations in the case of
SP of the solution) due to the maximal closeness to DCP. Since DCP is
unattainable, there is the “cutoff” of the scale of fluctuations (the correlation
radius), and their dynamics can be described by the critical index of Landau theory.
At lower temperature the system is also thermodynamically unstable, but due to
the structural phase transition. The order parameter fluctuations in this case are
fluctuations in the concentration of “holes” (i.e., regions, where structure is
absent). The dynamics of the hole concentration fluctuations (the order parameter
at structural phase transition) is also described by the critical index of Landau
theory.

In the fifth chapter “Spectra of anisotropic scattering of laser radiation
near the temperature of phase transition in liquid crystals” of the dissertation,
we presented the results of the study of spectra of depolarized light scattering
(Rayleigh line wing) in the isotropic phase of liquid crystals while approaching the
temperature of “isotropic — liquid crystal” (I-LC) phase transition. We studied the
angular and temperature kinetics of the width of Rayleigh line wing (RLW).

The analysis of the obtained results shows a sharp narrowing of RLW
spectrum while approaching the temperature of 1-LC phase transition (at the side of
the isotropic phase). The contour of the line of scattering is described by a single
Lorentzian, the width of which is strongly dependent on the proximity of the phase
transition temperature, and is independent (in the limits of experimental errors) on
the angle of scattering.
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The narrowing of the wing near the temperature of I-LC transition is
conditioned by the critical slowdown of the orientational mobility of molecules
due to the rise of the correlation radius of the order parameter fluctuations in the
vicinity of I-LC phase transition.

From the obtained RLW spectra we determined the temperature dependencies
of the relaxation time t of the order parameter fluctuations in the studied samples
of MBBA and PAA liquid crystals. It was shown that while approaching I-LC
transition temperature, the rise of the relaxation time is caused by the rise of the
correlation radius of fluctuations, as well as by the rise of the viscosity n of the
isotropic phase.

The analysis of the experimental results, without accounting the temperature
dependent contribution of the viscosity, gives an overvalued magnitude of the
critical index of susceptibility, and, consequently, does not allow one to determine
authentically the limits of applicability of the Landau — de Gennes theory for the
description of the phenomenon.
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In the isotropic phase of liquid crystals it is possible to distinguish three
temperature intervals, in which the relaxation time of the order parameter
fluctuations depends differently on temperature (Fig.8). In the temperature interval
where the correlation radius 3§,<E<10&, (£0=0.6 nm is of order the length of the
molecule), the temperature dependence of the relaxation time is described in terms
of Landau — de Gennes theory with the critical index of the susceptibility y=1.

Near I-LC transition temperature where £>10&,, we observe an “excessive”
(as compared with theoretical prediction) rise of the relaxation time, which is
conditioned by the crossover character (from mean-field to fluctuation) of
behaviour of the dynamic parameters of the isotropic phase in the very vicinity of
the phase transition.

In the region of high temperatures where £<3&,, we also observe a change in
the character of the temperature dependence of the relaxation time. The decrease of
the correlation radius leads to the fact that the temperature dependence of the
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relaxation time, which characterizes the large-angle reorientation of molecules,
becomes similar to that of non-critical liquids, where the change in the time of the
anisotropy fluctuation with changing temperature is determined mainly by the
change of the viscosity of liquids.

CONCLUSION

1. In order to solve the stated tasks, we used experimental setups and methods
of study of the spectra of isotropic and anisotropic light scattering developed by us
for researches in the vicinity of the special point of solutions and near the critical
point of the phase transition in the liquid crystal. Reliable information on
frequency distribution of the intensity in the scattered light spectrum was provided
by using the frequency stabilized He-Ne laser, the high-contrast double-pass plane
Fabry-Perot interferometer, and the spherical interferometer.

2. For the first time we carried out a complex experimental investigation of
the fine structure of light scattering spectrum in aqueous solutions with the special
point in a wide range of temperatures t and concentrations x. A correlation was
revealed between the character of changing the spectrum’s fine structure and
structural reconstructions in solutions with changing temperature and
concentration.

3. The existence of a continuous network of H-bonds was experimentally
proved in solutions of low concentration. The parameter (criterion) of its three-
dimensional integrity was determined, and the limits of its destruction with
changing temperature and concentration of non-electrolyte in the solution were
defined. A change of the sign of the adiabatic compressibility derivative by
temperature dBs/dt and concentration dps/dx is the criterion, which allows to
identify transitions between structurally stable states of solutions.

4. A new physical phenomenon — the negative dispersion of the hypersonic
velocity — was experimentally proved in the solution with the special point. The
possibility of the negative dispersion in liquids has been theoretically predicted by
Vladimirskiy and Ginzburg. By the experimental magnitude of the dispersion and
conclusion of Ginzburg theory (accounting the spatial contribution to the
dispersion) we estimated the correlation radius of the solution’s structure, which
was found to be ~10 nm;

5. It was shown that an excess of spectral width of the fine structure
components of the spectrum near the special point temperature is conditioned by
the additional mechanism of hypersonic attenuation due to its non-coherent
scattering on order parameter fluctuations.

6. It was established that the dynamics of order parameter fluctuations in the
vicinity of the special point temperature of the studied solutions can be described
by Landau theory of 2nd-order phase transitions with the critical index of the
generalized susceptibility y=1. Near the special point temperature the correlation
radius of fluctuations & is determined by the degree of proximity to the double
critical point, and it is ~2-3 nm in 3MP-water solution, and ~7-10 nm in acetone-
water solution.
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7. The “liquid-liquid” phase transition of structural type was experimentally
proved in 4MP-water solution below the special point temperature, as well as
manifestation of this transition in temperature dependence of the frequency shift of
the fine structure components of light scattering spectra in the vicinity of the point
of transition. It was established that the dynamics of order parameter fluctuations
in “liquid-liquid” phase transition is described by Landau theory. Near the
temperature of the structural phase transition the correlation radius of fluctuations
IS ~5 nm.

8. It was established that while approaching the temperature of “isotropic
liquid — liquid crystal” phase transitions, the dynamics of the narrowing of the
spectrum of anisotropic light scattering and the rise of the relaxation time of order
parameter fluctuations can be described by Landau — de Gennes theory with the
critical index of the generalized susceptibility y=1. It was shown that the
correlation radius of order parameter fluctuations determines the limits of the
theory applicability to describe the dynamical properties of the isotropic phase.

9. It was experimentally shown that Landau — de Gennes theory describes the
dynamics of order parameter fluctuations in the temperature interval, where the
correlation radius of fluctuations & is 3§,<E<10&, (§0=~0.6 nm is about the length of
the molecule). In the very vicinity of the phase transition temperature, where
E>10&,, the narrowing of the anisotropic light scattering spectrum and the
excessive rise of the relaxation time is conditioned by the crossover (from mean-
field to fluctuation) character of the behaviour of dynamical properties of the
isotropic phase.

10. It was shown that the regularities of changing the spectral composition of
the scattered light near the critical and special points — 1) narrowing of the
spectrum of the anisotropic light scattering near the temperature of the phase
transition in liquid crystals, 2) excessive spectral broadening of the fine structure
components in the vicinity of the solution’s special point, 3) singularity of the
temperature dependence of the frequency shift of fine structure components in the
vicinity of “liquid-liquid” phase transition — are conditioned by the dynamics of the
correlation radius of order parameter fluctuations, which is of the universal
character.
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