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AHOMAJbHAS PEJAKCALIMA CTUMY IMPOBAHHOIMO YXA
B IbE3O3JNEKTPUYECKUX KPUCT AJIJIAX

A.A.4cadyrsun, B.M.Bepesos, B.A.Kopenanoe, B.C. Pomuanos

B psine neesosnexrpuueckux KpuCTaNIOB HABMONANOCH CTAMYAMPO-
BaHHOE (TPEXUMIYIbCHOE) 3X0, CNasn aMMaNTYAbl KOTOPOrG HESKCIOHEH-
LHaIeH; MAKCUMalbHaA OCTOAHHAS BDEMEHH NOPANKA NECATKOB MUHYT
U Gonee, OGHApyxeH 3(deKT HAKOMUTENbHOro yCUACHAS 9XA PY TIPEL-
BApUTEIbHOM MPUJIOKEHUHM CEPUM Nap UMMYJIbCOB,

B naunoit pe6ore coobumanTcs HoBble pe3yabLTAThl 110 HAbAKRISHUI0 B
NEE303/1eKTPHUECKUX KPUCTALNAX AHOMAIBHBIX 3X0- ABleuui, panee pac-
cMoTpeHHbIX B paborax [1 — 5], Hamu 6bii uccaenosan psn cerserosaek-
TPUUECKUX U HECEerHeTOINEKTpuIeckux kpucraanor (KDP, ADP, LiNbO,,
NH, Cl, Bi},GeO,, Bi,,5i0,,, cerueroea coab u 0p.}, npuueM B HE‘KO-
TOple ¥3 HUX 2X0 HabJawRaluChL BrepBble,
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Jna rabawonenus sddexra obpasygbl NoMemanicb MeXny napaijelibHbl-
MY DIACTHNEMY KOBRLRCATOPS, B2 XDTODbI] D0R2B21A0k CODHI B3 JBYX
AU TPEX UMIYIbCOB NEPEMEHHOTo 3JEeKTPOMArHATHOrO oA, Hacrora 3a-
NOJHEHUS UMNYJAbLCOB OblIa OfHOM U TOM Xe 4Jd Bcex UMIYJIbCOB ¥ DABHH-
Jacb w /27 =12, uau 25 M1y, CurHansl 3xa BO3HUKAAU TOJbLKO TpH pas-
MeJpueruy obpasna B NOPOIOK; B MOHOKpUCTALIAX UM KPYNHO3EPHUCTHIX
MI0poIKaX 3X0 OTCYTCTBOBAJNO, 4To Takke ormeueno B [ 1, 2], Uccaenosa-
HUA NPOBOAMAKCH B TEMIIEPATYPHOM MHTEpBale OT KOMHATHOH A0 TeMie-
paTyphbl XMOKOTO a3ora,

[Ipu nonave napbl UMNYJAbCOB NAUTEIBHOCTH A‘x,z =2 + 3 MKCex C uH-
TEpPBAJOM r BO3HMKAET X0 B MOMEHT BpeMeHM 27 .NioCJe NEepBOro UMIYJb-
ca, Cnan curHana IBYXMMNYJbCHOrO 5Xa ONMCHIBAETCA XapaKTepucTuyec-
KuM BpeMeHeM T,, Pa3sINYHbIM []f PA3HbIX BEWECTB U MEHAWWUMCH C TEM-
neparypoit, Beanunsa T, (0T LECATKOB A0 COTEH MKCEX), & TAKKe TeMIle-
parypHas ¥ 4acTOTHAS 3ABUCHMOCTI €€ YKa3hBalT, UTO 3T0 9X0 o0A3aHo
BO30YXIeHUI0 aKyCTUueCckux KoaebaHull B nbesokpucralie; T, xapakTepu-
syet Heo®parumMoe 2aTyxaHue sTux xohebauui, -

Puc. 1. Cnan amnauTyns C3 Bo BpeMeHY: 4 — CBEpXy BHM3: r,.=0,001; 1;
10; 100 cex;6 .— = 1uac. Ycunenne npueMHuKa 0MHAKOBO [ BCEX OC-
nuagorpaMM. O6pasen — NOPOLIOK CEerHETOBOM coan dcp =95 MEM, © /2m =
=12, Moy, r =20 Mxcex, ¢ =20°C

[lonaya TpeTbero MMNyabCca, '3aNepXaHHoro OTHOCUTEJbHO NEePBOro Ha
BpeMd r; >!r, MpUBOAUT K 00pa30Banumo cTHMYanpoBaHHoro sxa (C3) B Mo-
MEHT BPEMEHH 7. +.r, OKCIIEPUMEHTHl IOKAa3bIBAIOT, UTO SKCHOHEHIUANbHAS
3asucumocTb amnantynbl C3 or r ur, Buna expl=2r /T, -7, /T] (T, — apy-
roe XapakTepuCTHUeCKoe BpeMsd) B OTHOWEHUM 7, HE BhinoaHferca. Kak u
B prabote [ § 1, HeskcnonenyManbHbI Cnan cureana ykashiBaeT Ha Haaudue
He OLHOr0, 8 HEKOTOPOro pacnpefielenus 3uavenuit T, or noselt cexkyHnsl
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no necaTkoB MuHYT ¥ Hojee, TunuyHoe nosenexnue amnautynst CJ ot Bpe-
MeH} nokasaHo Ha puc, 1. C noHnXKeHuem TeMneparypbl IAMHHAA KOMIIOHEH-
Ta T1 BO3pacTaeT, B TO BpeMs Kak aMILUIUTyla 2Xa MOHOTOHHO nanaer,

Mbl HaOJAlOAAAM UHTEepeCHbt spdekT HakonuTenbHoro ycuienns CI: eciy
BMECTO ONHOM napbl WMIY/1bCOB NMOKATHL CEpUI0 Nap, a 3aTeM 1onaTh enu-
HUuHblf TpeTuit umnyanc, ‘amnauryna C) okasbiBaeTcd B HECKOJbKO pa3
GoJdbuie, 4yeM OT 0NHOK mapbl (puc, 2), Beauuuna ycuaenus 3aBUCHT OT
YacTOThl NOBTOPEHUs Niap ¥ BpeMeHu Hakonaenud, (Ipu nanHoil yacrore
MOBTOpEHUsi ap uepes onpereleHHoe BpeMA HAKOIJICHUS aMIANTYNa 5Xa
HachlmaeTcs, ITO BPEMs 3aBUCUT OT MJMTEJbHOCTH U MOIMHOCTH UMHYb-
coB. CaenyeT NOOUEPKHYTh, 4To B orauuue ot paborbi [ 5], nabawnaemslie
CUrHAJbl IBYX- M TPEXUMITYJIbCHBIX 9X0, @ TaKke 5QPeKT.yCHICHUst UMET
MecTo 6e3 Kakoro-aubo IpenBapuTebHOro OCBelieH|s UCCAed0RANHbBIX 06-
pasnos, Bohinepkka. obpasna B TeueHne NBYX Heledb B TEMHOTC HE OKas3hl-
BA€T 3AMETHOr0 BJMAHUA HA MOBEICHME CUIHANOB,

Puc. €. MuoroxpaTsas skcnosmyus curkana C3 npy U3MEHEHUM uucaa

BO30YXHamoiyx nap uMmyascoB ot 3 no 2 « 104; obpaszey u yciosus te
Xe, 4To U K puc, 1

Ob6bsacuenne CI yepe3 Bo3OyXneHUs TOILKO POHOHHOE HPUPOALI KCKII-
Uaercs u3-3a HaMMuui aHOMAJbHO NJMHHBIX BpeMmen T,. {lo-Buaumomy, 'srot
s¢dexr obycaoBren Mexanu3MoM oOpas3oBanus NudpaKyMOHEOH pemeTKy
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u3 siexTpoHor B "aoBymkax" [ 5, § I, BaaumeaelicrBue nepeMenroro noas
HUMIIYIAbLCA C CO3IAHHBIM UM B 06pa3sie 3BYKOBLIM NOJEM, PABHO KaK U €O
3BYKOBBIM [0/€M NMpeabAYyLero UMIYJLCE, IPUBONUT K HHTEpQepeHIMoH-
HOM xapTuHe, CTaiMOHADHCH Bo BDEMERH ¥ Nepuonn4Holl B npocTpaHCTBe
C NepuonoM 3BYKOBOH RoaHB, B pe3yJbTare 3TOr0 31€KTPOHb, HAXonsd-
wxecda B MakCUMYMe METEHCMBHOCTM CTAMMOHAPHOTO NOJd, TYHHEAUpYT
#3 MEJKKX NOHOPHLIX YpOoBHe# U NPpOCTPAHCTBEHHO NepepacipeneidioTCs
no "noBymKam™"; Bo3HuKaer nudpakiymuoyHas peuerka, Bosnelicrsue cie-
nyRuero (TpeTbero) UMIyAbca Ha peleTKy npuBOAKMT K oOpasoBaHKio npo-
THBOMNOJOXHO HANPaBJIEHHHIX 3BYKOBEIX BOJH, BCJAECTBKE UEro BOSHUKAET
C3. B cBere uzioxeHHoro ycuaeuue CJI obpacHAeTCs NOBbIUEHUEM KOHT-
pactaocTy. AudpaKknMOHHON KapTHHb noj AEeACTBUEM MHOXECTBA nap UM-
nyancos, [Ipu stom BpeMena T, onpeneisioTcs ray6unofi HoTeHyuaabHbIX
aM "jnoBymek", ‘a cnan aMIAMTYAb! 9Xa C [OKMXEHUeM TeMneparypsl CBS-

?

3aH ¢ 60JbHMAaHOBCKUM paCIpeleieHUeM 3JeKTPOHCB IO JOBYWIKaM,

B o6pa3oBaHuu OBYXUMIYAbCHOI'O 3Xa MOI'YT ObITb 3¢9 deKTUBHBIMY Me-
XaHu3Mbl aByX Buaos: 1) l-umnyabc cospaer B obpasne 3BYKOBYIO BOJHY,
2-UmMnyabe 6aaronapd HEKOTOpOMY ueThipexdoHoHHOMY MeXxanusmy [ 7]
Bo36yxnaer obparHylo BoJHY; 2) B3auMopefcTBuE 3AEKTPUUECKOro mois
l-uMayabca co CBOMM 3BYKOBHIM I0JeM CO3MaeT NU(PPaKLHMOHHYI0 KApTH-
Hy, 2-UMNYyJIbC pacceuBaercsa Ha 9Toil pemerke, MoxHo npeanoaararsb ,
aro naunnbie speMena T, ~ 100 mxcex u Golee 06ycIOBAEHB MEXaHU3-
MoM (2).
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