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K 00uk000Opa3HOH popMe KaHaNA MPH IITHTEIBHEIX KCIIO-
3unmax. Takag ¢opma xaHara Habiromanace panee [5].

HexoToprie mpeasapuTENEHBIE 3KCIEPUMEHTATBHEIE TaH-
HBIE MPHUBEAEHH Ha puc. 3. HkcnepuMeHTE MpoBOaMINCE C
HCHONIB30BaHHEM HempepblBHOTO CO5-J1a3epa ¢ TayCCOBBIM
pacnpenciCcHucM HHTCHCHBHOCTH B Jy4d€ B JAUANA30HE
mougHocTH 300-800 BT. Habnromaerca xopoiiee coryacue
JAHHBIX 3KCIIEPHMEHTA C PaCUETaMH.
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IHNOTI'JIOIEITNUE TINIOJ1O0JbIIBIX 3BYKOBbBIX BOJIII
B ITOIUKIMCTAJVNIMYECKOM TUTAIIE B OITTACTU TEMIIEIIATYII1120-220 K

A. A.KopoGos, A. H. Hkonomos

(kagedpa axycmuxu)

Ilposenensl m3MepeHusi kod(dUIMEATa NOTJIOMEHAs] NMPOJOJBHBIX 3BYKOBBIX BOJIH B NOJUKPHCTAJ-
JIHYeCKOM THTaHe B oOuactd Temmepatyp 120-220 K. OOmapyxkensl ocoOennoctd THna nuka Ilopaonu,
CBSI3aHHBIE ¢ paccesiHHeM JHEPruM Ha TouedHbIX JedekTax. IlaccuuTad psii BeJIMYMH, XapaKTepH3YIONMMUX

JAHHBIH MEXAHU3M NOrJIOIIEeHUs.

Hccnenopanne TeMnepaTypHBIX 3aBUCHMOCTEH aKyCTH-
YECKUX CBOMCTB THTaHA MPEACTABIIET HHTEPEC B CBI3H C
T€M, UTO B paioHe 167 K B maHHOM MeTayuie CyLIECTBYET
anexkTpoHHO-Tononorndyeckuit mepexon (HITH) [1]. B pa-
60te [2] MpUBENEHBI PE3YIBTATHL SKCIEPUMEHTAIBHOTO HC-
CIEAOBAHUS 3aBUCHMOCTH KO3(dHIMEHTa TEMIOBOTO pac-
LIMPEHUST MOHOKPHCTAJUTA THTAHA OT TeMmmepaTypel. Hpu
167 K oOHapyxeHa OCOOEHHOCTH (CMeHa 3Haka) Ko3ddu-
LIMEHTA TEIUIOBOTO PACIIMPEHHS B HANPABIEHHH TEKCATO-
HaJBHOU ocH, cBa3anHaga ¢ HTH.

TemnepatypHas 3aBUCHMOCTE KO3(h(IHIHEHTa MOTIO-
wenuda npu HTH Taxke momkHa HMMETh OCOOEHHOCTH, a
HMEHHO UCTBITHIBATE CKAYOK HA BEIHYHHY, PABHYIO KO3¢-
(ULIMEHTY 3JEKTPOHHOTO MOTJIOLIEHHI, OTHAKO HAPAmy C
3JIEKTPOHHBIM CYIIECTBYET IOTJIOIIEHHE, CBI3aHHOE C B3aH-
MOAEHCTBHEM aKYCTHUECKOH BOJHEI C TOUEUHBIMH JedeKkTa-
MHU. HeDIH MTpOBEAEHBI 3KCMEPHMEHTAJIBHEIE HCCIEIOBAHUS
k03¢ PULIHEHTA MOTJOWIEHHI MPONONBHBIX aKyCTHYECKHX
BOJIH 4acTOTHl 5 MI' B MONMHKpHCTAJUIE THTAHA MPH TEM-
nepatypax 120-220 K. B naHHOM nuama3oHe TeMIepatyp
JMEHCTBUTENBHO UMeeTCs ocobeHHOCTE. Hocne mposenenus
KOHTPOJBHBIX H3MEPEHHH HAa CTAJNH H APYTHX METAJUIAX,
B yKa3aHHOM Juana3oHe Temrneparyp He uMmerommx HTH,
a Tak’X€ Ha OTOX’KEHHOM THTaHE OBUIO YCTAHOBJIEHO, UTO
JIAHHAS 0COOEHHOCTH KO3 uIHeHTa MTOTIOIIEHHST B OCHOB-
HOM CBsI3aHAa C B3aMMOJEHCTBHEM aKyCTHYECKOH BOJHEI C
TOYEYHBIMH JedeKkTamu.

BriepBrle MUK HAa KPUBOH 3aBHCUMOCTH ko3dduumenTa
MOTJIOIIEHHS aKyCTHYECKOH BOJHBEI OT TEMIEPATYPHL B Me-
tajuie Ovu1 0OHApYkeH Hopnonu [3] U Ha3BaH €0 HMEHEM.
Hanuune muka CBI3BIBAETCS € peTaKCallield KOHLEHTPALUU

TOYEUHBIX AeekToB. B cryyae mpocToro penakcaluoHHOTO
Ipolecca 3aBUCHMOCTh BPEMEHHU peJlaKCallMd 7 OT TeMIle-
patypel T 3aIMUCHIBAETCA B BUAE YpaBHEHHSI AppeHHyca:

T Texp<W>
=To R
kT

rae W — 3HeprHd aKTHBAaLHMH TOYEYHOTO Aedexrta, kb —
nocrosiHHas HonpiiMaHa u 79 — HEKOTOpas KOHCTaHTA (He
3aBUCALLAS OT TeMnepaTypsl). Eciin uamMepeHus mposoaarcs
Ha YacTOTE 3BYKOBOH BOJHBI f, TO BHYTPEHHEE TpPEHHE,
0DOYCIIOBIIEHHOE AAHHEIM PENAKCALIHOHHEBIM ITPOLIECCOM, SB-
nsiercst GyHKUHEH TPOU3BENeHH wT (TAE w = 27 f) U HMEET
MaKCHMAaJBHOE 3HaueHue npH w7 = 1. Takum obOpaszom,
temneparypa T,,, IPpH KOTOPOH HAONIOAAETCI MAKCHMYM
BHYTPEHHETO TPEHHUS, CBA3aHA C YACTOTOH KOJeOaHUH cie-
JOYIOLIUM COOTHOLIEHHEM:

(1)

w

f 1
m = 2.8 T A
2770 P kT,

(2)
a K03 hHUIHEHT NOTJIOLWEHHS HA YaCTOTE w

w/wm

T+ ofem ?

a = 2a,
THE @, COOTBETCTBYET MAKCHMAJIFHOMY 3HAUEHHIO KO03¢-
buIMenTa MOTIOWIEHHS, Wy, = woexp(—W/EkT). B paborax
[4] u [5] ykazaHO clenyroliee yCIOBUE MAKCUMYyMa HA TEM-
MEPATYPHOH 3aBHCHMOCTH K03(pHLIMEHTa MOTIOMIEHHUS:

kT
w22 = A1 +

= o KT (4)
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rae T — TeMmmepartypa, IpH KOTOPOH HAONIONAETCAd TMHK,
po U p; — CQIAYKTyallMu SHEPTHH, NOCTATOUYHBIEC I Tie-
peBOAA aTOMAa U3 y3Ja B MEXIOY3JIHE U U3 MEXIOY3IHUS B
BAKaHTHBIM y3€JI PELIETKH COOTBETCTBEHHO.

HkcrepuMeHTaNBHEIH 00pa3en MpeacTaBil COOOH IH-
JUHAP, BHIPE3AHHBIH W3 TMONHKPHCTAJUIA THTAHA, BHICO-
ToH 15 m mmamerpom ocHosaHud 9 mMMm. Ha mpotusomno-
JIOXXHBIE TPAHHU C IOMOIIBIO CHIMKOHOBOTO Macia ['KIK-94
HaKJIEUBAJIUCh THE30KEPAMHUYECKHE 3JIEKTPOAKYCTHUECKHE
npeodpazosarenu. Jid U3MEPEHUST aMIUTHTYABI 3BYKOBOH
BOJIHBI NPHMEHSIACH ABTOMATH3HPOBAHHAsd YCTAHOBKA,
noapobHo omucanHasa B pabotax [6] u [7]. Koadduiment
MOTJIOIIEHHS aKYCTHUECKHX BOJH BHIUHCISLICA MO popmye
(1/b)In(An/AN+1), b — TpPOHIZEHHHIH 3BYKOBOH
BOJIHOM MyTh (YABOEHHAS IUIHHA 00pa3ua), Ay U Any1 —
AMIUTHTYAB! ABYX MOCIEHOBATENBHBIX HMIYJIBCOB aKyCTH-
4yecKOH cepuu (An > An41)-

Ha pucynke npuseigeHa SKCIIEPUMEHTAJIBHAT 3aBHCH-
MOCTh OT TEMHEPATyphl KO3(hGHIMEHTA NOTMOIIEHHT «
MPOXONBHOW aKYCTHYECKOHW BOJHBEI 4acTOTH 5 MIm B
MOJUKPUCTALINIECKOM THTaHe (kpusas /). B mHTEpBaie
temnepatyp 120-130 K xos¢¢uineHT noroueHus nagaer,
3ateM npu 130-180 K MOHOTOHHO BO3pacTraer U IOCTH-
raeT Makcumyma B panone 180 K, mocne yero cmanaer.
Tam ke mpuBeAeHa aHAJOTUYHAL 3aBUCHMOCTE JUIS BOJHBI
yactotel 8§ MI'1y (kpuBas 2): B MHTEpBAJIEC TEMIIEPATYD
120-160 K x03¢ddULIHEHT TODIOUIEHHT MAAAET, 3aTEM MPH
160-190 K MOHOTOHHO BO3PAacTaeT M JOCTHIAET MAaKCH-
myma B parioHe 191 K, mociie 4ero MOHOTOHHO CHAJAET.
Taxum 06pa3oM, TpU BO3pAaCTaAHUH YACTOTH 10 5 MT'1| muk
CHBHHYJICA B 00JIACTE O0OJIEe BEICOKUX TEMIIEPATYP U BHICOTA
€T0 YBEIHYHIACH, YTO HAXOOUTCI B MOJHOM COOTBETCTBHH
¢ teopued mukoB Hopnoum [3]. Hocye storo oOpasen
THTAHA OTXHTAJCI B TEUEHHE ~ 6 4 TPH TEMIeEparype
=~ 600 K > 6p =410 K. Ha pucynke mpuBemeHa 35KcC-
MEPUMEHTABFHAS 3aBHCHMOCTh OT TEMIEPATYPHI K03ddu-
LIMEHTA MOTIOLIEHUS o MPOXOIBHOH aKYCTHUECKOH BOJHBI
yacToTH 5 MI'l B MONMMKPHCTAIUIMYECKOM THTAHE IOCIE
OTXKUTa 00pa3ua MpH TEMIEPATYPE BHILIE TEMIEPATYPHI
Jebas (xpusas 3). XapakTep KpPHBOH TakOW Xe, KaK W
0 OTKHTA, ONHAKO aOCONMIOTHOE 3HaueHne Ko3dduimeHTa
MOTJIOIIEHHI MEHBILIE.

M3 mony4yeHHEIX 3KCMEPUMEHTANBHBIX JAHHBIX (TEMITe-
patypa nmukos Hopaonu ,, = 190, 1 K ang yacrorsr 8 MI'n
H , = 181,4 K mng wactoter 5 MI'1 B monmukpucram-
YECKOM THTAHE) C HCIMOJNB30BAHUEM COOTHOLIECHUH (2)—(4)
OBUIH PACCUMTAHBI SHEPTHA aKTHBALMH TOUYEYHOTO Aedex-
Ta A JgaHHOro ob6pasua (W = 0,16 3B), ¢nykryauus
SHEPTHH ¢o (po = 0,34 3B), daykTyauud 3HEPTHH ¢
(o1 = 0,18 3B), Bpemd perakcalMi KOHLEHTPALMH TO-

a =

ueuHbIX AedekToB T A~ 2 - 1077 ¢, a Takke TEOpeTHUEC-
Kasi TEMIEpaTypHas 3aBHCHMOCTH KO3(HIHEHTa MOTIO-
LIEHUS TPONOIFHON aKyCTHUECKOW BOJHEI 4aCTOTH 8§ MI'g
B palioHEe MakcuMyMma (pHUCyHOK, kpuBasi 4). Hexoropoe
pa3IMYNe MEXAY SKCIEPUMEHTAJIBHOM H TEOPETHUYECKOH
KPHBEIMH OOBACHSIETCS, MO-BUAUMOMY, TEM, UYTO PAaCUETHI
OBUIH CAETAHEL B TPEANONOKEHHH, YTO SHEPTHSI aKTHBALIHH
TOYEYHOTO JedekTa M BpeMsS PelaKkCalUHd KOHLEHTPALUH
TOYEYHBIX e(EKTOB MOCTOSHHEI JUIA BCETO 00pa3La.
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TemmepaTypHbIe 3aBUCHMOCTH K03GhGUITHEHTOB TTOTIIOTIE-

HHMS aKyCTHMUECKOH BOJHBI B THTaHe dYactorhl 5 MIn

o orxura (/), wacrorel 8 MIn (2) u 5 MI'm nocne
oTxHra (3), reoperudeckas (4)
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