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BBEAEHUWE

B 1963 r. TaH3aHUMICKWIA ILIKOJIBLHUK DPpacTo
MrieM6a OTKpbUI, UTO HArpeTast TOUTH J0 KUIIEHUS
BOJa 3aMOpakMBaeTcs ObICTpee, YeM XoJioaHas. Pe-
3yJIbTaThl €ro WCCJIEIOBAaHUM B COABTOPCTBE C
npod. . OcoopHoM ObLIN o1ryOauKoBaHEL B [1]. C
TeX Mop 3TOT 3¢ deKT Ha3bIBalOT 3hpekToM MreM-
ObI MK MapagoKcoM MIIeMOBI.

Addexkr M1ieMOBI OBIJT TTOATBEPXKIASH HECKOJb-
KMMHU He3aBUCUMBIMU HcclienoBaHusIMu [2, 3]. Dd-
(hbeKT MTHTEHCUBHO MCCIEA0BAJICS BCE 3TH TOMBI C 1Ie-
JIBIO HAWTHU eMy pa3dyMHoe o0bsicHeHue [2—11]. brino
TakKXe YCTaHOBJIEHO, 4TO 3(hdekT MneMObl MoXeT
HaOJIFOJAThCS HE TOJIBKO B BOJE, HO U B HEKOTOPBIX
npyrux cpenax [12, 13] (cripaBemyiMBO 3aMETUTD, UTO
cam Miiem0a BIiepBble Ha0I10aJ1 OBICTPYIO 3aMOPO3-
Ky MOJIOKa, a Y IIOTOM CTaJl MCCJIeNoBaTh Boay). B
HacTosIIllee BpeMsl HE CYIIECTBYET OOIIEHPUHSTOM
TOUYKU 3peHUS Ha (PU3NYECKNE MEXaHU3MBbI, BEI3bIBA-
forme 3¢ dext MiiemoOn1. B utore Bormpoc o ToM, mo-
yeMy Bojia, KOTOPOil MpeaBapuTeIbHO COOOIIMIN 10~
MOJIHUTEILHYIO TETLIOBYIO SHEPTUI0, 3aMOpPaKBaeT-
cs OBICTpEe XOJIOMHOM, ITOKa OCTAETCSI OTKPBHITHIM.

B manHoIi paboTe BIiepBbI€ UCCIIEAYETCS 3aMOPO3-
Ka KalleJIb BOJIbI, IIOABEPTacMbIX UMITYJILCHO-TIEPUO-
JIUYECKOMY KOHTAKTHOMY BO3JIEMCTBUIO ILJ1a3MOii
HAHOCEKYHIIHBIX UCKPOBBIX pa3psaoB. B 3Tux ombl-
TaxX KaIUISIM BOObI TAKXKE COOOIIANIACh JOIIOJIHUTEIIb-
Hasi HEePrus IMIpyU UX KOHTAKTE ¢ IMIa3MOM pa3psiaoB.

OmnpeneseHHBIM MOTUBOM K TTOJIOOHBIM UCCIEA0-
BaHUSM SBUJIUCH HegaBHUE paboThl [ 14—16], B KOTO-
DPBIX UCCIEI0BAIUCh TUAPOAMHAMUYECKE U (DU3U-
KO-XMMWYECKME IMPOLIECCHI B KATLISX XUIKOCTEH o
JeficTBEeM UCKPOBBIX pa3psiioB. B HUX u B psine Apy-
rux paboT, B YaCTHOCTH, ObIJIO HaliIeHO, YTO TlJIa3Ma
MOXET UIpaTh pojib cypdaKkTaHTa IJIST KUIKOCTEM,
T.. B pe3yjbTaTe KOHTaKTa C XXUIKOCTbIO TLIa3zMma
CMOCOOHAa CYIIECTBEHHO W3MEHSIThb CHUJIbl TTOBEPX-
HOCTHOTO HaTsKeHUs |14, 16], IpUBOAUTE B IBVKE-
HME KaIlIM BOOJIb NOAJIOXKHU [15—17], mma3zMa Takke
CTUMYJIMPYET B XXUIKOCTSIX TaK Ha3blBa€MbIid TlJ1a3-
MEHHO-KanuUIIpHbIi addekT [16, 18, 19]. K Tomy
Ke Ti1a3Ma MOXKET BJIMSITh U Ha MOP(OJIOTHUIO KpU-
CTaJNIM3ALIMU COJIei TPU BBICBIXaHUU Karejb coJjie-
BBIX pacTBOpoB [20].

Hixe moka3zaHo, 4TO Karuid BOABI, ITOABEPIIIAECS
UMIYJIbCHO-TIEPUOINYECKOMY BO3IEHCTBUIO IIIa3-
MO HAaHOCEKYHIHbBIX UICKPOBBIX Pa3psiioB, 3aMep3aloT
paHbllle, HEeXeIU KaIluli 0e3 TaKOoro BO3ACKCTBUSI.
Takum o6pa3oM, 31ech ObLI OOHApPYXKEH ITJIa3MEH-
HBII aHajor 3¢ dexkra MiiemMOBbI.

OKCIIEPUMEHTAJIBHAA YACTb
Hcnonvzyemoe obopydosarue

Jas mpoBeoeHUs HCCIeAOBaHUI ObLT coOpaH
CIeUMAJIbHBINA CTeHI, cXxeMa KOTOPOro IokKa3aHa Ha
puc. 1. OCHOBY CTE€HIa COCTABJISIET TEPMODJICKTpUIC-
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Puc. 1. Cxema sKCriepMMeHTaJIbHOTO CTeHAa: [ — reHepa-
TOp MMITYJBCOB, 2 — KaHaj HMCKpPOBOro paspsina, 3 —
WUTOJIbYATBIN 3JIEKTPOJ, 4 — Karlis BOIbI, MoABepraeMast
NeMCTBUIO UCKPOBBIX Pa3psiioB, 5 — KOHTPOJIbHAS Karuist
BOIBI, 6 — alioMuHUeBass ¢ojbra, 7 — TEePMOIJIEMEHT
IMenvThE, & — TEeMIOBOI panuaTop, 9 — ciou TepMoKIIes,
10 — BeHTHIISITOD.

IA
1250 -
1000 |-

750 |
500 -
250 |
0
250
—500 |-
~750

—1000 |-

— 1250 L L L L L J
0 100 200 300 400 500 600

f, HC

Puc. 2. OciworpaMma MMITYJIbCa TOKa TPOBOIMMOCTH
HMCKPOBOTO pa3psija.

CKUI peoOpa3oBarteiab — 2jJeMeHT IleabThe MapKu
TEC1-12706. I1pu noaK/I0uYeHUU K HEMY UICTOUHHMKA
IIOCTOSTHHOTO HanpstkeHus 12 V ¢ TokoMm 6 A onHa 13
MMOBEPXHOCTEM 3IeMEeHTa OXJIaXKaaeTcsl, a Apyrast Ha-
rpeBaeTcs. Pasmep oxitaxkmaemMoil ITOBEPXHOCTH —
4 x 4 cm?. 1151 ycTOIUMBOIL pa®OTHI HA HAarpeBaeMo
MOBEPXHOCTU BJIEMEHTA YCTAaHABJIMBAJICS TEILIOBOM
pagudaTop C BEHTUJISITOPOM sl oTBoja Teruia. Ha
oxJIaXXaaeMoii MOBEpXHOCTH JIEMEHTA 3aKpeIUIsIach
amoMuHMeBast ojbra TomuuHoM 15 MxMm. s Ha-
JIEXKHOTO TEPMOKOHTaKTa MeXAy (oibroil m oxmia-
XKIaeMOM ITOBEPXHOCTHIO BJIEMEHTAa HAHOCUJICS CIOM
TepMmoxiies TonmmHon 200 MxM. BpL1o m3mepeHo,

XUMUSA BBICOKHX DHEPTUM

YTO CBOOOIHAS ITOBEPXHOCTD (POJIBIM B CTEHE OXJIa-
xkpaetcsa oT 20°C no —8°C mpumepHo 3a 20 ¢ ¢ Mo-
MEHTAa BKITIOUEHUS DJIEMEHTA.

B skcneprMeHTax Ha TOPU3OHTAJIBbHYIO TTOBEPX-
HOCTB (DOJIBI'M HAaHOCWJIMCh ABE Kariv Boabsl. Ham ox-
HOI M3 IBYX Kallellb 3aKPeIUIsjICs MCKPOBOI 3JIeK-
Tpon B ¢OopMe CTaJIbHON WIJIBI TakK, 4TOOBI 3a30p
MEXIY BEpXHEI TOYKOM Karjii U OCTPUEM UTJIbI ObLI
BennaIuHOM 2—5 MM. JImaMeTp IMIMHIPUIECKON Ja-
ctu Uuriibl — 0.5 MM. IpyruM 3J1€KTPOJOM UCKPOBOTO
IpoMeXYyTKa CIIyXXuia alroMmuHueBas (poibra. Kamis
BOJIBI, HAJT KOTOPOi1 OTCYTCTBOBAJI UTOIBYATHIN 3JIeK-
TPOI, CYUTAIACH KOHTPOJILHOM.

K snexTponam noakioyasics reHepaTop UMIYJib-
coB. B kxauecTBe reHepaTopa UMIMYJbCOB HUCITOIb30-
Bajlach OBITOBag 3JieKTpo3axuraiaka “Iskorka-6”
TpaHcHOPMATOPHOTO THUIIA, KOTOpasi BbIIAET HEMpe-
PBIBHYIO TIOCJIEIOBATeIbHOCTh HAHOCEKYHIHBIX WM-
MyJIbCOB BBICOKOTO HampspkeHus (mo 15 kB). Mminyinb-
col cnenytoT ¢ gactoroit 20 It Tlpu nmonkimoyeHn K
BBIXOAY TeHepaTopa Harpy3ku B BHUIE HCKPOBOTO
MpOMeXyTKa, B 1LIENIM BO3HUKAIOT WMMITYJIbCHl TOKa
paspsiga ¢ aMiumtyaoi 1o 600 A. TunuyHast ociui-
JjorpaMMa HMIIyJbca TOKa MPOBOAMMOCTU OTHOTO
paspsija nokasaHa Ha puc. 2. B utore anekrtpuyeckast
SHEeprusi, BLICBOOOXIaeMasi B OAHOM UMITYJIbCE, Olle-
HEHa BEJIMYMHOM B HECKOJIBKO AeCSITKOB M/JIK.

HMccnenoBaHust poBOAWIKCH B TIOMEIIEHUU MTPU
KoMHaTHo# TeMIiepaTtype 20°C 1 HOpMaJIbLHOM aTMO-
cheprom masienun — 750 Top. [IpuBeneHHbIe nanee
pe3yJIbTaThl OBUIN TTOBTOPEHEI He MeHee 10 pa3s.

Memoodukxa Habarodenus

Busyanuzauus paspsimoB u ¢oTorpadupoBaHUe
BBICOXIIIMX Kamejb OCYIIECTBISUIMCh C ITOMOIIBIO
pyuHoro uudposoro Mukpockora Celestron (Model
44302-A). INocmenoBaTeIbHOCTD IEMCTBUII ObLIa Ta-
KOBa: CHavyasia Ha (poJIbI'y HAaHOCHMJIMCH KaIljlu, 3aTEM
IIPOU3BOIMIIACH (POKYCUPOBKA ONTUKU MUKPOCKOIIA
Ha KaIUTU. 3aTeM BKJIIOYaJIach BUIEO3alINCh.

CnycTs 3 ¢ rocje Hayajia BUJIe0o3anrcy BKIoJa-
cs1 TeHEpaTop MUCKPOBBIX Pa3psiIoB, a 3aTeM eIlle TT0-
cie 3 ¢ BKiIovascs oxjaxmarommuii aaeMenT. [locie
TOrO, KaK 00e Karuiu 3amep3ajiu, BCce YacTu CTeHaa —
5JIEMEHT, UICTOYHHUK ITUTAaHUS UCKPOBBIX Pa3psiioB 1
BUICO3AINCh, BHIKIIOYAIUCh. TUITWYHAS IJTATEb-
HOCTb 3aITMCH OJTHOTO BKCIIEPUMEHTA 10 3aMep3aHUs
cocrapisiia 1o 100 c. OTMeTuM, 4YTO UCKPOBEIE pa3-
PSIIBI IPEKPAIIUTNCH pAHBIIIE MOMEHTA OTKITIOUCHUST
BCEX CUCTEM, T.K. B MPOLIECCE 3aMOpaKMBaHUS Ha-
MpsKEHNE Ha MCKPOBBIX 3JIEKTPOAaX CTaHOBHIIOCH
HEIIOCTAaTOYHBIM TSI TIPOOOST BCIENACTBIE YaCTUIHO-
ro 00JIeAeHEHUS KaIlIu.

Busyanuzauus mnokaszana, 4To 3aMOpaXuBaHUE
Kamejab B HallMX 3KCIIEpUMEHTaX MPOUCXOIUIO 1O
M3BECTHOMY U3 IUTEpaTyphl ciieHapuio [21, 22]: cHa-
yajia co JHa KaIlUlu OTpbIBAICS MJIOCKU (DPOHT 3a-
Ne 4
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Puc. 3. BpeMeHHaH JuarpaMma 3aMep3aHus Kari€jib BOAbI: a — AMana3oH BPEMEHMU CJIICA0OBaHUA NCKPOBLBIX pa3psiaoB; 0 — nua-
ITIa30H BpEMECHHM BU3yaJIM3allMM,; B — AMala3oH BPEMEHHU 3aME€p3aHMsl KaIlJIu BOAbI, ITOABEPracMbIX NEUCTBUIO MCKPOBBIX pa3-
pAOOB; I' — JHUaIrla30H BpEMCHU 3aMEpP3aHUA KOHTpOJ'IbHOﬁ Karin; BEPpTUKaJIbHBIC IITPUXOBLIC IMHUMU COOTBETCTBYIOT KaapaM

BUICO3aIIUCU pUC. 4.

TBepAeBaHUsI, KOTOPHI CO CpemHeil CKOPOCThIO MPHU-
mepHo 0.07 MM/c TTOTHUMAJICS BBEPX, a 3aTeM, KOIIa
GPOHT TOXOIMJI 1O BEPIIMHBI KaIlIu, Ha Heif 00pa3o-
BBIBAJICSI XapaKTEePHBIM OCTPBIA BBICTYN. MOMEHT
BpeMEHU pOXIEHUS BBICTYIIA CBUIETEIbCTBOBA, UYTO
Karuis MMOJIHOCTBIO IpeBpaTmIach B Jied. Takum o00-
pa3oM, MOMEHT BpeMeHU OTphIBa MJIOCKOTO (hpoHTa
3aTBepACBaHMs MbI IPUHMMAJIM 3a HAa4aJIo IIpolecca
3aMep3aHusi, a MOMEHT 0Opa30oBaHUsI OCTPOIrO BbI-
CTyIla Ha BEpIIMHE KaIlIu MbI IPUHAMAJIA 32 MOMEHT
3aBepllIeHus] 3aMep3aHus Karuii. Iloxoxue skcme-
PUMEHTAIbHOE 000pYIOBaHUE U METOAMKA U3YYEHUSI
BpEMEHHOM AWHAMUKU 3aMep3aHusl Karlelb ObLIU
WCIIOJIb30BaHEI B [23].

Pezyromamor Habarodenus

HabnioneHus 3a KaruissMu BbISIBUJIM, YTO KaIlUIU
BOZbI, MOABEPTILINECS UMITYJIbCHO-IEPUOINICCKOMY
BO3IEHCTBUIO HAHOCEKYHIHBIX MICKPOBBIX Pa3psIoOB,
3aMep3aloT paHblile, HEXeJIM Kaluii 0e3 TaKOoro Bo3-
nmeiictBusi. Perucrpupyemoe BpeMst oriepekeHUs 3a-
Mep3aHus1 00pabOTaHHBIX IJ1a3MOM Karesb 10 CpaB-
HEHUIO C 3aMep3aHUeM KOHTPOJBbHBIX KalleJlb CO-
CTaBJISIIO B pa3HbIX 9KCIEepUMeHTax ot 15 no 25 c.

Ha puc. 3 npuBeneHa ogHa M3 BpeMEHHBIX AUa-
rpaMm IIpoliecca HaOMIoOIeH s, KOTopasi BeCbMa TH-
nuvHa. Ha Heif oTMedeHbl MOMEHTHI BpeMEHHU BKJIIO-
YeHUS pa3psioB U OXJIaXKIeHUsI, MOMEHThI Havajia u
3aBepILICHUS 3aMep3aHMsI Karesb, a TAKXKE MOMEHTBI
BpPEMEHM, B KOTOPbIC B3SIThl OTACIbHBIC Kaaphl TH-
MUYHOI BUAE03anucH rpolecca. DTU Kaapbl, UILTIO-
CTpUpYIOIINE OTAEIbHEIC (pa3bl AUarpaMMbl puc. 3,
npencrasieHbl Ha puc. 4. [IpokomMmeHnTHpyeM puc. 3
Ne 4
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u 4. JnIuTeabHOCTH TIpoliecca 3aTBepaeBaHUs 00enx
KareJib MO JaHHBIM HECKOJIbKMX 3KCIIEPUMEHTOB
OKAa3aJIMCh MOYTU ONMHAKOBEI ¢ pa3dopocoM £20%, uro
COOTBETCTBYET MPUMEPHO PaBHON CKOPOCTU JBUXKE-
HUS PpPOHTA 3aTBepAeBaHU. DTOT pa3dpocC, B OCHOB-
HOM, ObLI O0YCJIOBJIEH HEOIMHAKOBOCTBIO pa3MEpOB
Kanesb.

Tem He MeHee, JieBast KaIuisi, Ha KOTOPYIO BO3Ieii-
CTBOBaJia Ijla3Ma pa3psiia, cooOIast Karje HeKOTO-
pYI0 SHEPIUlo, BCeTaa HauYMHaIa 3aTBepAeBaTh CyIle-
CTBEHHO paHbllle KOHTPOJILHOM mpaBoii Karumm (Ha
puc. 3 — mpuMepHoO Ha 32 ¢) U 3aBepIlaja CBoe 3a-
TBepJeBaHUe TaKKe paHblle [IpaBoOil Karnjiu IpuMep-
HO Ha 24 c. HalimeHHOE€ orlepekeHre MOXKHO TPaKTO-
BaTh Kak IJIa3MeHHEBII aHaor 3¢ dexra MI1reMOBbI.

Ha pwuc. 4a mokazaHo HavyajabHOE COCTOSTHUE Ka-
neJjib, HaJ OJJHOM U3 KOTOPOM — JIEBOM — BUJIHO CBE-
yeHue IU1a3Mbl UICKpOBOro paspsina. Ha puc. 46 mo-
Ka3aH KaJap BUAEO03aIlMCH, Ha KOTOPOM BUIHO, UYTO B
JIEBOM Karuie, Ha KOTOPYIO BO3A€CTBOBAJIU IJ1a3MOM
paspsiga, mogHUMAaeTCsl (PpOHT 3aTBEpAEBaHUS, B TO
BpEMS KakK B IpaBOli KOHTPOJbHOM KamJje TaKoTo
¢dpoHTa euie HeT. TakuM oOpa3oM, MPoLEeCC 3aTBEP-
JIeBaHUS B Karjie, 00paboTaHHOI 1a3Moii, Havyaucs
paHbllle, YeM B KOHTPOJIbHOI Karuie. 3aMeTUM TakK-
Ke, 4TO JieBasl KaIlIsl Ha 3TOM KaJpe yKe ITOMyTHeJa
B pe3yJbTaTe 3aTBepAeBaHUsI, B TO BpeMsI KaK IpaBasi
Karuisl ocTajiach MpO3payHoii, T.K. 3aTBepIAeBaHUS
emie HeT. Kagp Ha puc. 4B MOKa3bIBaeT, YTO TEIEPh
yXe B IpaBoOii KaIie BO3HUK W Hadajl IIOMHUMAaThCS
¢GpOHT 3aTBEpAEBaHMS, HO K 9TOMY MOMEHTY BpeMe-
HM (PPOHT 3aTBEpACBaHUS B JI€BOI KaIljie TOJTHOCTHIO
npoiuen ee 1Mo Beicote. Ha puc. 4r mokasaHo, 4To Jie-
Basl KaIuIsl TIOJIHOCTBIO 3aMep3lia, U Ha €€ BEepIIUHE
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Puc. 4. OtnenbHbIe Kaapbl BUIEO3aIUCH TTpOLiecca 3aMep3aHusI Karellb, MUTIOCTPUPYIOIINE OTAeIbHBIE (ha3bl 3aMep3aHusl Ka-
rejb: (a) — Ha4yaJlbHOE COCTOSIHME Kallellb, CTpeJiKa yKa3blBaeT Ha KaHaJl KCKPOBOTO pa3psina; (0) — nBuxkeHue hpoHTa 3aTBep-
IeBaHUsI B JIEBOM Karuie (IToKa3aHo CTPEJIKoii); (B) — ABMxKeHUe ()pOHTA 3aTBEpACBAHMS B IIPaBOii KOHTPOJIBHOI Karuie (ImokKa-
3aHO CTpeNKOit); (r) — oOpa3oBaHMe BBICTYIA HA BepLIMHE JIEBOI KaIuiu MOcJIe ee MOoJHOro 3aMep3aHus; (1) — obpa3zoBaHue
BBICTYITA Ha BEPIIIMHE MPaBOil KOHTPOJILHOM KaruIv TIOCIe €€ TTOJTHOTO 3aMep3aHuUsl.

o6paszoBalics OCTPBI BBICTYII. M TOJIBKO B KOHIIE
BCETO IIpollecca, CIycTsa mpuMepHo 20 ¢, Takoit xke
BBICTYI BO3HMK U Ha IIpaBoii Karuie (puc. 41).

Takum 06pa30M, IIpoHeccC 3aTrBCpaAcBaHuA KaIljin,
HOZ[BCD)KCHHOﬁ HNCKPOBbBIMU pa3pdaaMMv, HAYMHACT-
Cd M1 3aBCpHIacTCA CyIIE€CTBCHHO paHbIIIC aHaJIOTIn4-
HBIX ITPOLIECCOB B KOHTpOJ'IbHOfI Karuie.

XUMUS BbICOKUX DHEPTUN

AUCKYCCHA

HaguM Bo3MOXHOE OOBsICHEHUE Ha0JII0JaeMOMY
ninasMeHHoMYy 3¢ dexkty MnemOnsl. M3BecTHO, 9TO
MPU KOHTAKTe TJIa3Mbl C KUIKOCTBIO WU TBEPIbIM
TEJIOM Ha MX MOBEPXHOCTh BBIMAAAIOT 3apsSKEHHBIC
YacTUILIbl — 3JIEKTPOHBI U MOHKI [24, 25], mpu 3TOM
3JIEKTPOHbBI BBITNAIAIOT B TOpa3ao OOJbIlIeM KOJIUYe-
Ne 4
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CTBE, YeM WMOHBI, BCIEICTBUE OOJBIION pa3sHULBI B
MOJBVKHOCTSIX 2JIEKTPOHOB U MOHOB B Ijia3Me. 3a-
PSDKEHHBIC YaCTUIBI, KaK U ApyTrre 00pa30BaBIIMECs
MOJ, JECMCTBUEM IJIa3Mbl YACTHUIIbI, MOIJIOLIAIOTCS U
IdGYHINPYIOT BIITyOh KOHIEHCUPOBAHHOIO Bellle-
cTBa [26].

Ecnu Takum 1orioniaeMbIM BEIIECTBOM SIBJISIETCS
MOJISIPHAS KUJIKOCTh, HAIIPUMED, BOIA, TO 3apsSKEHHbIE
YacTHULIBI MOJISIPU3YIOT BOKPYT ce0st Bomy, (hopMuUpys
COJIbBAaTUPOBAaHHBIC (B CJIydae BOIAbI — rMAPaTUPOBAH-
HBIE) 3JICKTPOHBI U MOHHI [ 16, 27, 28]. Bo3HUKHOBEeHE
¢dpakuy rUaApaTUPOBAHHBIX 3aPSKEHHBIX YaCTUIL B
BOJIE TIPU KOHTAKTE €€ C HU3KOTeMIIepaTypHOii Tj1a3-
MO OBLIIO HEOOTHOKPATHO MOATBEPKICHO 3KCIIePH-
MeHTanbHO [29, 30]. KyimoHoBcKoe B3auMoeiicTBue
MEXIy TUAPAaTUPOBAHHBIMU 3apsoKEHHBIMU YacTH-
LIaMU CHMXKAeT MOBEPXHOCTHYIO 3HEPTHUIO BOMABI, U
TeM CaMbIM YMEHBIIIAeTCsSI MOBEPXHOCTHOE HATSKE-
HUE. DTUM OOBSICHSIETCS, HATIPUMED, A CTBUE IJ1a3-
MBI Ha XWUJIKOCTh, aHAJIOTUYHOE NEHCTBUIO CypdaK-
taHTa [14—17].

ITmapatupoBaHHbBIE 3JEKTPOHBI, MPEACTaBISIO-
e coboii 1Mo CTPYKType KjaacTepbl MOJIEKYJ BOIIbI,
MOTYT BBITIOJIHSTh M POJIb LIEHTPOB 3aTBEpACBAHUS
(LIEHTPOB KPUCTAJIU3ALIMU ) TPU OXJIAXKIECHUU U CTHU -
MYJMpOBaTh paHHee 00beMHOE 3aTBepJeBaHue. Bax-
Hasl poJib LIEHTPOB KPUCTAJUTM3ALIMU Ha JIMTEJIbHOCTh
rpoluecca 3aMep3aHusi Boabl B 3 dekre MIieMObI OT-
MeueHa B [5]. TakuM obGpazoM, reHepanust TUApaTH-
POBaHHBIX 3apsSLKEHHBIX YacTUIL B Karljie BOAbI MPU
KOHTaKTe Karuly ¢ TJ1a3Moii KICKPOBOTO pa3psifa, Ko-
TOpbI€ SBJISIIOTCS LIEHTPaAMU KPUCTAIIIIU3ALIMU, MOX-
HO OOBSICHUTb HaOJI0MAeMBbll 3[1eCh TMJIa3MEHHBbIN
a¢pdexT MnemMObI.

3AKJIIOYEHHME

B paGore 3KcHepUMEHTAIbHO MCCIeN0Ballach
MPOCTPAHCTBEHHO-BPEMEHHAs1 IMHAMUKA 3aMep3aHMS
CHUISIIVX Ha TOPU30HTAJILHOM MOIJIOXKKE Kare/Ib BOIbI
MPY BO3AEMCTBUM HA HUX UMITYTbCHO-TIEPUOINYECKOI
MOCJIeIOBATEIbHOCT HAHOCEKYHITHBIX MCKPOBBIX Pa3-
psinoB. J1jis1 BKCTIEpUMEHTOB ObLI CO3/IaH CEeLallb-
HBII CTeH Ha 6a3e TEPMO3JIEKTPUUECKOTO 3JIEMEHTA
IMensThe. Busyanusamus rmpoiiecca 3aMep3aHUs ITPO-
U3BOAMUJIACH C TIOMOIIBIO PYyYHOTO MUKPOCKOTIA.

JnmuTenbHOCTh Tpoliecca TMOJHOTO 3aMep3aHUs
KalleJlb B CO3MaHHOM CTeHIe He IpeBniimana 100 c.
Brut0 0GHapy:keHO, 4TO Kallld, MoaBepraeMble acii-
CTBUIO MCKPOBBIX Pa3psiioB, 3aMep3atoT 3HAYUTETLHO
paHbllle, YeM Karuti 6e3 pa3psaaoB. OTMeueHa aHalo-
IS HaOJTI0JAaeMBIX ITPOLIECCOB C M3BECTHBIM d(deK-
TOM MT11eMOBI.

HaeTcst KauecTBEHHOE OOBSICHEHIE HAOII0AaeMO-
My 3 PeKTy: OBICTPOE 3aMep3aHUE MOXKET OBITH 00sI-
3aHO THUAPATUPOBAHHBEIM 3JIEKTpPOHAM, OOpa3ylo-
IIUMCSI TIPY KOHTAaKTe BOABI C TUIA3MOM Y UTPAIOIIAM
pPOJIb LIEHTPOB KPUCTAJLIM3ALIUH.
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