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0 (hu3nyecknx KOHCTAHTax U CBOMCTBAX BeLecTs u marepuanos» (FTHML «CC[l»), Hay4HO-TexHOnornyeckum
LUEHTPOM YHUKanbHoro npubopoctpoenus PAH (HTL, PAH)

2 BHECEH Texnuueckum komuteTom no craHgaprusaummn TK 180 «CtaHaapTHble CNpaBOYHble AaHHbIE
0 hU3NYECKUX KOHCTAHTAX U CBOMCTBAX BELLECTB M MarepuaroBy

3 YTBEPXOEH 1 BBEJEH B IENCTBUE Mpukazom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynapoBaHuio U MeTpornoruu ot 22 aekabpsa 2017 r. Ne 2079-cr

4 BBEJEH BMNEPBBIE
5 NEPEU3JAHUE. Mapt 2019 1.

lpasuna npumeHeHus Hacmosaweao cmaHlapma ycmaHoesieHbl 8 cmambe 26 ®edepanbHo20 3aKkoHa
om 29 uwoHs 2015 2. Ne 162-03 «O cmanlapmu3ayuu e Poccutickoli ®edepayuuy. NHgopmayus 06 u3-
MEHEeHUSX K HacmosueMmy cmaHdapmy nybriukyemcst 8 exe200HOM (110 cocmosiHuio Ha 1 ssHeapsi mexkyweao
200a) uHgopMayUOHHOM yKazamerne «HayuoHarnbHble cmaH0apmbly, a oghuyuarbHbIl mekem u3meHeHull
U 1onpasoK — 8 eXXeMeCAYHOM UHOPMayUOHHOM yKadamerne «HayuoHanbHble cmaHOapmbly». B criydae
nepecmompa (3ameHbl) unu ommeHbl Hacmosuweao cmarnGapma coomeememayrouee yeedomneHue bydem
onybnukoeaHo 8 bnuxalilueM ebiycKe eXeMeCsYHO20 UHGOPMaUUOHHO20 ykasamens «HayuonasbHbie
cmaxOapmbl». Coomeememeyroujas uHgopmayusi, yeeOoMeHue U meKkcmbl pasmewalomes makke 6 UH-
ghopmayoHHOU cucmeme o6ueeo rnonb308aHuUs — Ha oguyuanbHoM calime ®edeparnbHO20 a2eHmemea o
MEXHUYECKOMY peaynuposaHuio U memponoeauu e cemu YiumepHem (www.gost.ru)

© CrangaptuHdopm, obopmnenne, 2018, 2019

Hacrosiuuit cTaHaapT He MOXET ObiTb NOMHOCTLIO UITM YaCTUYHO BOCNPOM3BEAEH, TUPAKAPOBAH U Pac-
NPOCTPaHeH B KayecTee ohuLmManbHOro usaanus Ges paspeluenns denepanbHOr0 areHTCTBA Mo TEXHUYECKO-
MY PEryrimpoBaHuIo 1 METPOINOrnK
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HAUWOHANbHBIN CTAHOAPT POCCUMUCKOW OEAEPALUMU

FocypapcTeeHHAsA cucTema o6ecnevyeHust eAMHCTBA U3MepPeHuil

HAUUOHANBbHbLIA CTAHOAPT.
CTAHAAPTHbLIE CITPABOYHbIE JAHHBIE

NasepHble kpucTannbl (kanueBbie Bonb@pamarbl peaKo3eMeribHbIX 35IeMeHTOB).
Ynpyrue KOHCTaHTbI. YNpyroonTtuyeckue MoAynu assi u3oTponHoun audpaxumm

State system for ensuring the uniformity of measurements. National standard.
Standard reference data. Laser crystals (potassium rare-earth tungstates).
Elasticity constants. Elasto-optic modules for isotropic diffraction

Nara BBegeHnsa — 2018—03—01

1 O6nactb NpUMeHeHun

Hacrosawmii ctaHgapt pacnpoCTpPaHSIETCA HA yNpyrue KOHCTaHTbl NasepHbIX KPUCTanmoB KanueBbiX
BONbHPaMaTos peaKo3eMENbHbLIX 3MEMEHTOB M UX YNPYroonTu4yeckue Moaynu Ans U3oTponHow Audpakumm.

OCHOBOW Anst cOCTaBNeHMA Tabnuu CTaHAapPTHbIX CMPABOYHbIX 1aHHbIX ABUMUCH AAHHbIE, NPUBEAEHHbIE
B MeToaukax [1] u [2]. KpucTannel cemeicTea kanuii-peakosemenbHbix Bonbgpamaros KRE(WO ), (nanee —
KREW) SBNsII0TCA M3BECTHLIMK NA3ePHbIMU MaTepuanamm, Hanpumep KpUcTansbl Kanuin-uttepobuesoro BOsb-
thpamaTa KYb(WO,), (kpaTtko: KYbW) ucnone3yiorcsi Ans nony4eHmst UMNynbCHOTO U3fy4YeHusi npyu naccue-
HoM moaynsiyum mog [1].

2 HopmaTtuBHbIe CCbINKU

B HacTosiLemM cTaHgapTe MCnonb30BaHa HOPMAaTUBHASA CChINKa Ha cneayilowmin cTaHaapT:
FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpeaeneHHoCTb usmepeHusn. Yacte 3. PykoBoacTeo no
BbIPAXKEHUIO HEOMPEAENEHHOCTU U3MEPEHUS

MpumMmeyaHue —Npu NONb3OBaHUN HACTOSILLMM CTaHAAPTOM LienecoobpasHo NpoBepUTh AeiCTBMUE CChINIOYHBIX
CTaHfapToB B MHPOPMaLMOHHOR cucTeMe obLLero nonb3oBaHUA — Ha oduLuansHoM cailTe PefepansHOro areHTcTBa no
TEXHUYECKOMY PEryiMpoBaHuio U MeTPonorum B ceTu IHTEpHET UK Mo exerogHoMy MHdopmMaLmMoHHomy ykasaTento «Ha-
LiMOHanbHbIe CTaHAapThl», KOTOPLIA onyBnukoBaH No COCTOSHUIO Ha 1 AHBaps TeKyLero roga, U no BbiNyckam exeMecay-
HOro MHGOPMaLMOHHOro ykasaTtens «HaunoHanbHble CTaHfapThl» 3a TeKyLWii rog. ECrnu 3aMeHeH ccbinoYHbli cTaHAapT,
Ha KOTOpLIA JaHa HejaTupoBaHHasA CChINKa, TO PEKOMEHAYETCA UCMONb30BaTh [EeACTBYIOLLYIO BEPCUIO 3TOro CTaHAapTa
C Y4Y€TOM BCEX BHECEHHbIX B AaHHYIO BEPCUIO U3MEHEHUIA. Ecni 3aMeHeH CCbINOYHbIA cTaHAapT, Ha KOTopbIA faHa faTu-
poBaHHaA CChlflka, TO peKOMeHAYEeTCA UCNOoNb30oBaThk BEPCUIO 3TOM0 CTaHAapTa C YKadaHHbIM Bbille roqoM yTBepXaeHnsa
(npvHATMS). Ecnn nocne yTBepXAeHUs HAaCTOSILLEro CTaHAapTa B CCbIMOYHbIA CTAHA&PT, Ha KOTOPLIW faHa faTupoBaHHas
CCblJ1Ka, BHECEHO USMeHEeHWe, 3aTparnsatroliee nonoXeHne, Ha KOTopoe AaHa CChiflka, TO 3TO MNoJfioXKeHne pekoMeHayeTcA
NpUMeHaTL 6es ydYeTa JaHHOro U3MEeHeHUs. Ecnu CChINOYHbIA cTaHgapT OTMeHEH 6e3 3aMeHbl, TO MOMOXEHNE, B KOTOPOM
[laHa ccblfika Ha Hero, pekoMeHAYeTCA MPUMEHSATL B YacTu, He 3aTparmBatoLLei aTy CCbiKy.

3 O6wume nonoxeHus

Ynpyrue KOHCTaHTbl (cM. Tabnuuy 1) onpeaeneHbl NyTemM peLleHns o6paTHON akycTuieckol sagaqu no
CKOPOCTAIM PacnpoCTPaHEHUs yNPYrux BOSH, 9KCNEPUMEHTANBHO U3MEPEHHbIX PasouMNynbCHLIM METOAOM.
Ynpyroontudeckue mogynu (cMm. Tabnuuy 3) 6einu onpeaenexsl No KOddULUMEHTaM akyCTOONTUYECKOro Ka-
yecTBa (cMm. Tabnuuy 2), M3MepPeHHbIM METOA0M [UKCOHA.

MsgaHune ocuumanbHoe
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Mpu BIGOPE CUCTEM KOOPAUHAT ANst KPUCTANOB MOHOKITMHHOW CUHIOHUM ObINWU NPUMEHEHBI 00LLenpu-
HATblE pekoMeHgauum [3]:

1) ocb Z HanpaBnsAeTcsa BAOSb MMHUMArbLHOTO BEKTOPA TPAHCNALMM C dNIEMEHTaPHOW AYenKku Kpucrarn-
na, He COBMaAaloLLel ¢ OCbI0 CUMMETPUM BTOPOIO NOPSIAKA;

2) oCb Y OpPMEHTUPOBAHA BAOMNb OCU CUMMETPUU BTOPOrO MNopsiika Takum obpasom, 4tobbl cucrema
koopauHat XYZ 6bina npaBoi;

3) ocb X nexuT BHYTPU TYMNOrO yria 3NeMEHTapHON AYEKU U NepneHAUKYNsipHa K ocaM Y u Z.

Hpyrasa cucrema KoopAuHaT, Ha3biBAEMas AUINEKTPUYECKO, CBA3aHA C OCIMU ONTUYECKON UHAUKATPK-
cbl: Ny, Np 7} Ng. Mpu atom ocb Np COBMAAAaeT C OCbI0 CUMMETPUU BTOPOro NOpsiAKa Kpuctanna u, CooTeeT-
CTBEHHO, C 0Cbl0 Y, a ocn N, u Np nexar B nnockoctu XZ u o6pasytor ¢ ocsamu X u Y yron o (CM. npunoxe-
Hue A). Bcrneacreue gucnepcumn 3HayeHue yrna oo 3aBUCUT OT ANIMHBLI BOMHbI CBETA A U MOXET U3MEHATLCA B
BUAMMOM AnanasoHe noutu Ha 2°. BenuunHa aroro yrna o npu 632,8 HM ana kpucrannos cemencrsa KREW,
a Takke NNOTHOCTbL MaTepuarnoB npueBeaeHbl B Tabnuue A.1.

4 MexaHn4yeckue N aKkyCTuueckue CBOMCTBa KPUCTarINIM4eCKOn cpeabl

Ynpyrue xapakrepucTuku onpeaensior MEXaHMYECKUe U aKyCTUYECKUE CBOMCTBA KPUCTANNUYECKON Cpe-
Jbl, ONUCLIBAIOT PeaKUMI0 KpUCTanmna Ha MexaHU4YecKue Harpysku, Y4to npsiMO UMM KOCBEHHO YYUTbIBAETCA
npu UCMONbL30BaHUM MaTepuana B NMOOOM KavyecTBe. 3TU XapaKTEPUCTUKM UIPaloT Takoke KIIOYEBYIO POnb
npu UCNosIbL30BaHUM MaTepuana B Ka4eCTBe OCHOBbI (PYHKLMOHAMbHBLIX 951IEMEHTOB M YCTPOWCTB B aKyCTUKeE,
aKyCTOOMTUKE, aKyCTOIMEKTPOHUKE, YNbLTPa3BYKOBOW TexHuke. B kpucrannax ¢pazoBasi CKOPOCTb 3BYKOBOW
BOITHbI 3aBUCUT KaK OT HanpaBrieHUs1 pacnpoCTpPaHEeHUs1 YNPyron BOMHbI, TaK U OT ee nonspusauumn (Moabl).
MoONHOCTBLIO 3Ta 3aBUCUMOCTb ONpeAensercs TEH30POM YNpyroctTu Marepuana C,-jkl, crnefoBarenLHO, onpeae-
NeHne CKOPOCTU 3ByKA HE CBOAMTCA TOMbKO K OAHOMY M3MEPEHUIO, a NPeACTaBnseT cob0iM CrOXHYI0 MHOTO-
cTyneH4aryio npoueaypy. Mpu ynpyroi aecdopmaumn S, B KpUCTaNIUYECKON CPEAE BO3HMKAIOT HaNPshkeHUs
T,.j, onucbiBaemble Npu manbix gedopmauus 3akoHom lNyka: T,-j = C,-jkl Sy 1aei,j, k., 1=1, 2, 3. KoachpuumeHtsi
C,-jkl HOCSIT HasBaHue KO3(PULMEHTOB YNPYrocTu (KOHCTAHT XXECTKOCTU) U COCTABNSAIOT TEH30p YETBEpTOro
paHra, umetoui 81 anemeHt. Bnarogapsa CBOMCTBY CUMMETPUM TEH30Pa YNPYroCcTU BO3MOXHO MCMNOMb30BaTb
COKpaLLEHHYIO0 (PeayLUpOBAHHYIO) 3annCb Copr TA€ UHAGKCHI O, B =1, ..., 6 nony4aloTca NnonapHbLIM CBOPa4U-
BaHMEM UHAEKCOB i, j, K, . B MOHOKMNUHHbIX KpUCTannax peayumpoBaHHaa MaTpmuua KOHCTaHT XKECTKOCTU Cop
umeet 13 HeHyneBbiX anemMeHToB. [lanee ckopocTn V COOCTBEHHBIX MOA aKYCTUYECKMX BOSTH HAXOAATCA U3
BOJTHOBOTO ypaBHEHUSA
2 2
L PU_ o 0
T axax, a2
npyu CTaHJaAPTHOM MOMCKE pPeLUEeHUs B BUAE rapMoHuYeckon dyHkumu. Pewwas obpaTHylo 3agady, no U3BecT-
HbIM CKOPOCTSIM pPacnpoCTPaHEHUs1 YNpyrux BONH B pa3HbiX HanpaBneHUsax TeopeTuYeckn BO3MOXHO HanUTU
KOHCTaHTbI XXeCTKOCTH Cijkl'

5§ CraHpapTHble cnpaBoYHble AaHHbIe 0 Ko3dduumeHTax ynpyrocru,
K03 huuMeHTax akyCTOONTUYECKOro KayecTBa v (poToynpyrux Moaynsx

5.1 B tabnuue 1 npuBeaeHbl CTaHAAPTHLIE CNPaBOYHbIE 4aHHbIE O KO3(hdULUMEHTAX YNPYTOCTU Cop KPYU-
crannoe cemencrea KRE(WO ), B KpUCTannouanieckoit cucteme koopamHar (X, Y u 2).

AGCOMIOTHbIE MOTPELLHOCTH NPUBEAEHbI B Tabnuue 1. B norpellHOCTb onpeAeneHnsi KOHCTAHT BHOCST
BKMag cneayloLime cocTapnsaioLLmne:

- MOrPeLUHOCTbL U3MepPeHUsi ckopocTu dV,

- MOrpPeLUHOCTb BbIYMCNEHNUA YNPYruX KOS duuueHToB 3C, B TOM YMCIE NOTPELUHOCTb OpUeHTauum 06-
pasuoB.

Cnoco6 onpeaeneHns ynpyrnx KOHCTAHT KPUCTanNoB MOHOKIIMHHOW CUHTOHUU TaKkke NpuBeAEH B [4] u
npunoXxexHum b.

M3meHeHus1 nokasatens NnpenomreHus, Bbl3BaHHbIe DeryLien B cpeae ynsTpa3BykOBOW BONHOW, HOCAT
nepuoamnYeckuii N0 NPOCTPaHCTBY XapakTep, U AN pacnpoCTPaHAIOLLEroCs CBETOBOTO My4Ka OHWU UrpatoT porb
hasoBoli ANdPaKLMOHHON peLueTkn. B pesynstate cenektuBHON (BParroBCKON) Audppakummu CBETA Ha TaKoii
CTPYKTYpe NpOUCXOAUT OTKIOHEHNE CBETOBOr0 My4vka C ANUHON BOMHBI, YAOBNETBOPAIOLLEH yCcnosuio bparra
MeXay ANWHOW BOMHbI CBETA A M YacTOTOW ynbTpa3syka f. OTO SIBMEHME WUCNONL3YETCA ANA ONpeaeneHus

2
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doTOYNpPYrMx XapakTepucTuk marepuana meroaom [OuUKCOHa MyTeM CPaBHEHUS MHTEHCUBHOCTW Andparmpo-
BaHHOrO (OTKMOHEHHOro) CBETOBOrO notoka /4~ I, M W, L2 B uccnenyemoin cpeae 1 06pasLie U3 U3BECTHOIO

marepuana.

Tabnuya 1— CTaHgapTHble cripaBoyHble AaHHble 0 KOS hULMEHTaX yNpYrocTyh KpucTasnnos cemeictea KRE(WQO,),

KOHCTaHTbI Cop X 10°, Kr/(M - ©2) MorpeLuHocTs, x 109,
xecTkocTn KY(WO,), KGd(WO,), KYb(WO,), KLU(WO,), krim - ¢2)
Cqq 1842 181,4 187,5 189,0 06
Cqp 84,65 86,3 85,7 86,1 0,6
13 60,88 61,5 60,5 60,6 05
C15 -23,68 -22,4 -25,7 -26,3 04
Cop 176,8 171,7 182,8 185,2 0,6
o3 67,15 67,5 68,2 67,9 06
Cog -13,72 -12,9 -15,3 -15,3 04
Cx3 148,8 135,3 165,4 168,8 0,6
Cag 3,95 4,8 27 2,8 0,1
Ca4 68,85 69,7 68,2 68,5 0,2
Cs6 -6,81 -2,5 -11,6 -13,4 0,1
Csg 43,41 41,9 452 48,5 0,2
Cos 34,76 39,5 29,0 26,4 0,1

5.2 B Tabnuue 2 npuseaeHbl CTaHAAPTHbIE CNPaBOYHbIE AaHHbIE 0 KOAPULMEHTAX aKyCTOONTUYECKO-
ro ka4ectBa (AO) B kpucTtannax cemeictea KRE(WO,),.

Tabnu Ua 2 — CTaH,D.apTHbIe cnpaBOYHblEe AaHHbIE O KOSquJI/ILU/IeHTaX aKyCTOONTUYECKOIo KayecTBa B KpUcTtarnnax
cemeiictBa KRE(WOy),

YreTpassyk AkycToonTuueckoe kavectso M x 1019, s3/kg
Monspusauusa KoadpcpuumeHnt
HanpaeneHue | Monsipusauys ceeta KYW KGW KYbW KLuwW AQ ravectsa
N,(X") 0,82 0,75 0,68 0,74 MTm(g)
Np(X") Np(X) No(Y) 1,2 1,0 1,3 1,9 MP2 (g)
Ny(Z') 14 13 1,1 0,9 M99 (p)
Np(X') 2,4 1,8 0,57 1,1 M;’Z{”(g)
Np(Y) No(Y) Np(Y) 0,17 0,11 0,30 0,22 MEE(g)
Ng(Z') 0,94 0,78 0,68 0,57 Mgg(m)
Np(X’) 1 6,1 8,7 7,7 MgZym(p)
Ng(Z’) Nd(Z') Np(Y) 1" 59 7,4 11 Mgg(m)
Ng(Z') 8,3 10,5 14 10 Mgg(p)
N, (X") 1,3 3,0 0,70 0,77 M (p)
Ng(Z') N X') NAY) 0,36 0,54 0,01 0,10 M8, (m)
NyZ') 19 19 15 14,0 M5, (p)
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OnpeaeneHue ynpyroonTUYECKMX XapaKTEPUCTUK KPUCTaNNOB OCYLIECTBIAETCA B AUINEKTPUYECKOM
cucteme koopauHar. Belbop cucteMsl otcuera o0ycrnosneH npexae BCero Tem, 4to npu ¢oToynpyrom ad-
dekre NPOUCXOAMT aHanu3 KOMMOHEHT AedopmManm onTUYECKON MHANKATPUCHI B €€ OCSIX CUMMETPUM, T. €.
B AManeKkTpudeckux ocax N, Np 7] Ng. B pabote onpeaeneHbl hoToynpyrme Moaynu BepxHen MONOBUHbLI
MaTpuLibl pg, OMUCLIBAIOLME TAK HA3bIBAGMYIO U3OTPOMNHYIO Aundbpakumio, NpU KOTOPOW Nonspusaumsa cee-
Ta coxpaHsieTcs. IToOMy COOTBeTCTBleT KO3 ULIMEHTbI Pyg C NEPBLIM UHAEKCOM, PaBHbIM 1 (N, = N,
2(N —>N)m1u3(N - N -

MNpu aHanuse BBeneHbl cneayowme o06o03HaueHus M“B(K) — KoapcpuumneHt AO kauecrtBa, usme-
PEHHbIM ANA najaioLLeli CBETOBOW BOMHbI, paCI'IPOCTpaHFIlOLLleMCFI B HanpasneHun k C nonapusauuen B Ha-
npasneHun o M npuHumatoent nocne AO B3aumoaencreus nonspusauuio § npu aupakummn sToi BONHbI Ha
aKyCTUYECKOM BOJIHE, PacnpoCTPaHSAIOLENCA B HAaNpaBneHum y CO CMELLIEHMEM NO OCU 3, NPy 3TOM OCU ANI-
NEKTPUYECKO CUCTEMBI KOOPAUHAT 0603HajaloTCA creaytowmmM o6pasom: m cooteetcTeyet ocn N, p — ocu
Np (koTopas coBnagaert ¢ Y), a g— ocu Ng.

TouHOCTb pesynbLraTtoB onpeaensaerca Ayms dpakropamu. MorpeiHocTb usMepeHns KoapduLmMeHToB
AO kauecrBa M onpeaensieTcsl TO4HOCTbIO M3MEPEHUN U MOXET ObITb OLIEHEHa NyTEM aHanu3a NorpeLHoCTU
MCNOoNb3yeMbiX M3MEPUTENbHLIX UHCTPYMEHTOB, npexae Bcero doroaetekropa. MoxHO Taioke onpeaenuTb
3TY NOrPeLUHOCTb AKCNEPUMEHTArbHO, UCNOMb3ys B Ka4ecTBe M3MmepsieMoro obpasey ¢ U3BECTHbIMU YNPyro-
ONTUYECKUMK XapaKTepucTMkamu, Hanpumep obpasel, u3 Toro ke marepuana, uto u dydep. (B nocnegHem
cnyyae oTHoLueHue koadduuueHtos M Bycepa u kpuctanna A0mKHO ObiTb paBHO 1.)

o akcnepumeHTanbHbIM OLEHKaM 3Ta NOrpeLHoCTb cocTaBnAaet npumepHo 20 %, 4TO COOTBETCTBYET
TOYHOCTU MeToAa fiukcoHa. C yyeTom Toro, uto p ~ M ”2, OTHOCUTESNBHAA NOrPELUHOCTb POTOYNPYrMX KOI-

PULIMEHTOB BABOE HUXE: Ap/p = %AM/M u cocrasnsieT npumepHo 10 %.

JononHutenbHas COCTaBnsoLLAasa NOrPeLUIHOCTM MOXET BO3HMKATb NPW PELEHUN CUCTEMbl YPABHEHUN
(BblyMCREeHUN DOTOYNPYIUX MOAYIEN Pogp ). OAHako Npu onNMcaHHOM B MeEToAuKe BbiGope reomeTpum audpak-
UMM aKyCTUYECKUE BOSHbI OYEHb 6m43m4 K COBCTBEHHLIM MOAAM, NOSTOMY CYLLECTBEHHON [OMOSTHUTESLHON
MOrPELUHOCTM BbIYMCNEHUSI HEe BHOCAT. [MOrpeLUHOCTb Pe3ynbTatoB MOXET ObiTh Taioke OLieHeHa Henocpes-
CTBEHHO C NMOMOLLbIO BapuaLun 3Ha4eHun M B(K) B MPaBbIX YaCcTsAX yPaBHEHWN B COOTBETCTBUM C pasdbpo-
COM 3KCMEPUMEHTAaNbHBIX AaHHBIX U onpe,qeneuwﬂ BENMUUYUHbI COOTBETCTBYIOLIMX BapUaLMii BbIYMCNAEMbIX
3HaAYeHUIN ynpyroonTUYECKUX MOAynen Pog-

Takum 06pa3om, obLlaa NOrpeLUHOCTL ONpeAeneHns yNnpyroonTuyeckux Moayrnen CoCTasnsaeT npumep-
HO 10 % Ana HaMbonbLIMX 3HAYEHU Pog- Onsa ocTanbHbIX MOAYNEN, 3HAYEHUS P KOTOPLIX MOTYT 0Ka3aTbes
ONU3KK K HYIMO, MOXKHO CYUTaTL UX aﬁcomoTHyro MOFPELUHOCTb TOM e, YTO W AN HAaMBONbLUKNX.

5.3 B Tabnuue 3 npuBeaeHbl CTpaHAAPTHLIE CMpaBOYHbIE AaHHble O POTOYNPYrMX MOAYNAX paB* B
AM3NeKTpuYeckoii cucteme koopamHar (N, Np 7] Ng) kpuctannos cemencrsa KRE(WO,),.

Ta6nuya 3 — CTaHgapTHble cripaBoYHbIe faHHble 0 (hOTOoYNpYrux MoaYNsX kpucTannos cemenctea KRE(WO,),

doToynpyruii Moaynb PuB*

rapanetp KYW KGW KYbW KLuw
P11 0,12 0,11 0,10 0,10
P12 0,17 0,14 0,08 0,11
Pz 0,33 0,23 0,29 0,28
P15 -0,04 -0,05 -0,04 —0,04
P2 0,15 0,13 0,14 0,17
Pao 0,05 0,04 0,05 0,05
Po3 0,35 0,23 0,29 0,35
Pas -0,02 -0,03 -0,02 -0,03
P31 0,14 0,13 0,12 0,10
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OkoHYaHue mabnuupsi 3

doToynpyruii Mogynb po(ﬁ*
MNapameTp
KYW KGW KYbW KLUW
P3o 0,10 0,09 0,08 0,08
P33 0,27 0,28 0,33 0,30
P3s -0,14 -0,13 -0,13 -0,13

Pesynbratbl Takke npuBegeHbl B Hawmx pabotax [5], [6]. Cnoco® onpegeneHnsa ynpyroonTUYeCKUx
CBOWCTB KPUCTanoB MOHOKSTMHHON CUHIOHUK Takxke npueedeH B metoauke MCCCL [2] n npunoxeHun B.
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MpunoxeHue A
(cnpaBo4yHoeE)

Yrabl mexagy ocsimu kpuctannoB cemeiictea KREW

Bcnepcrteve gucnepcun 3HayeHve yrna a 3aBUCUT OT A/IMHbI BOJIHbI CBeTa A Y MOXET U3MEHATbCHA B BUAVMOM

AnanasoHe noytu Ha 2°. BenuuuHa atoro yrnia a npu 632,8 HM Ana kpuctannos cemeiictea KREW, a Takke nioTHOCTb
MaTepuasioB npuBeAeHbl Ha pucyHke A. 1 n B Tabnmue A. 1

MpumedyaHne — Bektopa a, b1 c coctaBnaoT 6asnc 31EMEHTAPHON S4eikn, ocn X, Y nZ OTHOCATCS K KpucTas-
nocmsmnyeckoin cucteme koopgmHat, Nm, JIp u Ng — ocu ontuueckoin nHaukatpucel. Bektop b n ocu Y, Np HanpasneHbl

nepneHgUKyISPHO N/IOCKOCTM PUCYHKA W COBMAAaloT Mexay Co60ii. Yron mexay KpucTtasiiorpaduyeckumm ocamm @~ 94°.
MapannenorpamMm oTo6paxaeT OpUEHTALMIO rpaHeli MOHOK/IMHHOMO KpucTanna.

Ta6nunya Al — Yron mexay KpucTannoguanyeckon n AN3neKTpmyeckon ocsaMm a 1 NIOTHOCTbL P KpUCTas1/IoB ceMeld-
ctBa KREW

CBoiicTBO KY(W04)2 KGd(WO04): KYb(W04)2 KLu(W04)2
a npu 632,8 HM 17,5 [7] 21,5 [8], [9] 1801> 17;1>
p, r/lcm3 6,565 7,216;[10] 7,62 £ 0,022 7,686 [11]

1) Yrbl, ucnosnb3oBaHHble B fasibHelwem B pacyetax, Ans kpuctannos KYbW n KLuW n3mepsioT knaccuye-
CKVM MOSIAPUMETPUYECKMM METOAO0M.

2) MnotHocTb KYBW onpepenstoT nytem n3mepenus pasmepoB obpasua, vMeBLUero gopmMy mpsiMOYrosibHOro
napasinenenvnega, 1 ero B3pelLnBaHns.
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MpunoxeHue b
(cnpaBo4yHoeE)

OnpepgeneHune ckopocTel ha3onmMnybCHbIM METOA0M

[ns onpefgeneHnsa ckopocTell MCNosb3oBascs hasouMNysbCHbIA METOA, OCHOBAaHHbIN Ha 06paTHOM Nbe3oaddekTe
W ABYXUMMNYNbCHOW MOAYNALMU UCXOLHOrO curHana. OCHOBHbIM 3/1IEMEHTOM YCTAaHOBKW sBAsieTcs Gydep — Kpuctann c
NPUKPENIeHHbIM K HEMY M3fyyaTenem ynbTpassyka (pucyHok B.1). Wiccnepyemblii o6pasel, NprBOAAT B KOHTAKT ¢ Gyde-
pPOM, M3roTOB/IEHHLIM M3 AOCTATOYHO TBEPAOr0 Marepunana ¢ ManbiM 3aTyxaHueMm ynbTpa3Byka WU U3BECTHbIMW CBOCTBAMM
(Hanpumep, NnaBneHOro KBapua), YTo MO3BOSIAET BBECTU B 06pasel, yNbTPa3ByKOBOWN CUTHaN Yepes XUAKY Wi TBepayto
ckneliky. ®a30ByH CKOPOCTb PacnpoCTpPaHEeHWs onpefensoT MHTepdepeHUnoHHbIM cnoco6om no dopmyne (B.1), koTo-
pblli OCHOBaH Ha TOM, 4TO Haber hasbl y/NbTPa3BYKOBOI BOJHbI, NpOLlEALIeil B NPAMOM U 06paTHOM Hanpas/eHWUsaX no
nccnegyemomy obpasuy OTHOCUTENBHO MMMY/bCca, OTPAXEHHOro OT rpaHuubl pasgena bydgep — obpasel, 3aBUCUT OT
yacToTbl ynbTpasByka f

O = 2nf- (211V), (6.1)

roe | — gnunHa obpasua. M3meHss 4yacToTy v m3mepss Haber a3 (M 3Hasa gAnHy obpasua |) MOXHO onpefennTb CKOPOCTb
pacnpocTpaHeHuns ynpyrow BOfHbI V.

LLINpOKO MCNoNb3yeMblii METOA 3XOUMMY/NbCOB, OCHOBAaHHbI Ha 06paTHOM MNbe303adydekTe, Gbls1 AONOSHEH ha3o-
UMMNYNbCHOW MOAynauueli UCXOAHOro CUrHana. BpemeHHble 3afepXKu npu MPOXOXAEHWM akyCTMYEeCKOW BOMHbI Yepes
6ychep, U3roTOBNEHHbIN M3 U3BECTHOTO MaTepuana (B ONMCbIBAEMON yCTaHOBKE, W3 NaBMEHOr0 KBapua), U yepes Kpu-
cTannmyeckuin obpasew, U3 uccrefyeMoro matepvana, no3BonsAlT onpefendaTb CKOPOCTb pacnpoCTpPaHeHns ynbTpa3Byka.
B gsyxumnynbcHOM meTtofe [12] usnydyaroT fOCTATOYHO KOPOTKME UMMYNbCbl (A/IMTENBHOCTBIO MHOTO MEHbLUE BPEMEHMU
npobera yepe3 6ydep Toyd 1 o6pasew, Tobp), Nnpuyem BTOPOI MMNY/bLC NOCbINAKT C Takoi 3aAepxkKoi T3an, 4Tobbl nocne
OTpaXeHus OT rpaHuubl pasgena bydgep — obpasel, OH MepekpbiBasica C NepBbIM MMMOY/LCOM, BEpPHyBLWNUMCSA B bydep
nocne ABOMHOIO NpoxoxaeHus yepe3 obpasel, (pucyHok B.1): Tsag ~ 2Tobp. AMNANTYAYy BTOpPOro mumnynbca nogéupatT
TakvuM 06pas3om, 4ToObl aMNANTYAbl CKNafblBAIOLWNXCA MMMY/IbCOB OKa3blBa/IMCb NPVMEPHO paBHbI, 06ecneynsas Takum
06pa3oM MakcumasbHbIi pasMmax U3MeHeHWi NepekpbiBaloWMXCs YacTeli: NpakTuYeckn oT HyNna A0 YABOEHHOW amMnaunTy-
[bl BO3BpaLLaloLLmnXca UMNyIbCOB.

Pervctpaunto pasHocTu a3 yao6HO BecTM BM3yasibHO MO ocuunnorpady: ecnm umnynbebl cknagbiBatloTcs B ase,
TO B 06/1aCTU NEepeKpbITUA OHW CKNafblBalTCA M HabnwgaeTcs «BCnieck» (pucyHok b.1 a), a ecnn B npoTusodhase, 10
racaT Apyr gpyra v Habnogaetca «nposan» Ha ocuunnorpamme (pucyHok b.1 6).

1—f6 — MOMEHTbI BpemeHu
a— CUH(ha3HOe CNOXEHME MMMY/IbCOB; 6 — MPOTMBODA3HOE C/IOXKEHUE UMMY/LCOB

PucyHok B.1 — Cxema perncrpauum pasHoctTu a3 0TPaXeHHbIX UMMY/bCOB
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MepBbiii M BTOPOK UMNYNbCHl (0603HaYeHHble pasHLIMU LIBETAMW/OTTEHKAMM), pasnuyatolimecs no amnauTyae u
AMWUTENBHOCTK, NOKa3aHb! B LLECTU pasHbiX MOMEHTaxX BpeMeHMN:

t1 =0 = Toyg t3= Toygp *+ To6p; t4= Toap:
ts = TGyd) + 2T06p =Tean * TGycb; ts= 2T6y¢ + 2T06p‘

lMepecTpauBas 4acToTy 3BYKa, PErMcTpUpyroT MocrefoBaTerbHO YepeloBaHUE COXEHUA UMMYNbLCOB B (hase u
B npoTtuBodgase. C y4eToM TOro, YTO Kaxaas napa YepefoBaHWii COOTBETCTBYET cABUIY a3 Ha 27, MOXHO ONpeaenuTb
«Luar» YepefioBaHusa no Yactote: Av = Af/ m, rae m — 4ncno waros, Af — COOTBETCTBYIOLWIA Anana3oH NepecTporkn no
yacroTre. OKOHYaTeNbHO CKOPOCTb BbIMUCNSAIOT No opmMyne

Ag = 2nf - (21 IV). (6.2)

B kauecTBe 6ychepoB MCNONbL3YIOTCA NNockonapassienbHele 0bpasLbl U3 NNaBneHoro kBapua ANMHON NPUMEPHO OT
30 A0 90 MM, Ha KOTOpLIE HaHECeHb! YNETPa3ByKoBLIE Npeobpa3oBaTeny NpoAoILHON MW CABUIOBOW aKyCTUYECKNX BOSH.
M3mepeHus BLINOMHAKTCA B COOTBETCTBYIOLWEM YacTOTHOM Auana3oHe nopsigka 10—150 MMy, Mccneayemslit obpasely
npwkumaeTcs K kBapLieBoMy Bycdepy Yepes Xuakyto anokcugHyto cMmony. Namepsetcst nopsagka 100—300 4acToTHbIX pe-
30HaHCOB B 3aBMCUMOCTU OT pasmepoB obpasLa.

MorpeluHocTn onpeaeneHnsa KOHCTAHT ONpeAerneHbl ¢ MOMOLLLIO CIEAYHOLMX LUAroB:

A. OueHKy NorpeLHOCTU N3MEPEHNA 1 BBIMUCIIEHNS] CKOPOCTE paccYUTLIBaIOT No dopmyne

2 2 2
Ov S 9
- it B.3
V2 (AF) Az ©3)

rae c — Aucnepcumn (cpeaHeksagpaTUiHLIe OTKNOHEHUS) COOTBETCTBYIOLLUX BEMUYMH.

Mpw anune obpasua 10 MM, TouHOCTU UsmepeHus 0,01 MM, AnanasoHe nepecTpoiikn 100 MY M TOUHOCTU U3Mepe-
HuA 10 KMy OTHOCUTENBbHAA TOYHOCTL OnpeeneHna ckopocTn cocTaBuT npumepHo 0,1 %. Takum obpa3soM, ucnonb3osa-
HVe dasouMnynbCHoro MetToaa No3sonuno B 5—10 pa3 NoBLICUTL TOYHOCTL OMPEeAEeNneHUss CKOPOCTU pacnpoCTpaHeHUs
YNPYrux BOSH MO CPaBHEHUIO € LUMPOKO UCMONb3YEMbIM METOAOM 3XOUMMYILCOB.

Mpu oLieHKe NorpeLLHOCTU onpefeneHna CKopocTeil crneayeT yuecTb TOYHOCTb OpueHTaumu oceil obpasya. Mpu oT-
KrnoHeHun 3’ morpeLlHocTb cocTaBuT He 6onee 0,1 %.

B. MorpeLlHocTb pacyeToB MOXHO ONpeAeniTb, BapbUpys 3HAYEHNA U3MEPEHHBIX CKOPOCTEN U perncTpupys oTKNo-
HeHMA B BbMUCTIEHHbIX 9heKTUBHBIX ckopocTsX. Pasbpoc 3HaveHnit Hanbonee Benuk Ans HaunGonblKX (UMaroHanbHbIX)
YneHoB U cocTaBnseT npumepHo 0,2 %, YTo B abcontoTHbIX eguHULax gaeT nopsaka 10 mic.

B. MNorpeLlHOoCTb onpeAeneHna KOHCTaHT XKeCTKOCTU paccHuTbiBatoT No dopMmyrne

o~
Il
21N

@ |t

, (6.4)

s

rae p — NSOTHOCTb.

Ecnu To4HOCTb N3MepeHUs NNOTHOCTU HaMHOrO BhILLE, YEM Y OCTasIbHbIX BEMUYMH, TO OKOHYaTENBbHO MOrpeLlHoCTb
onpeaeneHnss KOHCTaHT KecTKOCTH cocTaBuT npumepHo 0,2 %. [Ans HekoTopbIx MaTepuanos, Hanpumep KGW, pasbpoc
no NNOTHOCTU COCTaBMsAET cBbille 2 % [13], Tak YTO ANS HUX OKOHYaTeNbHasA NOrpeLlHOCTb KOHCTaHT XEeCTKOCTU onpeae-
NAETCA TOMHOCTLIO U3MEPEHUsT MNOTHOCTH.
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MpunoxeHue B
(cnpaBouHoe)

doTtoynpyrue xapakTepuCcTUKN

doToynpyrue xapakTepUCTUKN ONPEAENIOTCS CBOWCTBAMM KpucTanimyeckoit cpegbl. OHUM 3aBUCAT OT aKyCTUYECKO
W ONTUYECKOH aHN3OTPOMMM U B OBLLEM Cly4ae OMUCLIBAIOTCS TEH30POM py,. OnpeaeneHine oToynpyriX XxapakTepucTuk
He MOXeT BbITb CBeJ€HO K HECKONBbKUM U3MepEeHNsIM, a NpeAcTaBnsieT coboii CroXHY0 MHOrOCTYNeHYaTyto npoLeaypy.

MN3ameHeHMe KOMMOHEHT TeH30pa AU3NEKTPUHECKOA HEMPOHMLIAEMOCTH (ONUCkIBatoLLero annuncons OpexHens) AB,)-
MPsSIMO MPOMOPLIMOHaNLHO BenuinHe ynpyron gecopmaunm Kpuctanna Sy, [14], paccunTbiBatoT no gopmyne

AB;= P+ Sk (B.1)

Mpu STOM ynpyroonTu4eckue koapuLMerTsl (Moaynin) Py, o6pa3yoT TeH30p YETBEPTOro paHra. MismeHeHnsa onTu4eckoi
WHAMKaTPUCHI, ONUCEIBAEMOIR TEH30POM ANANEKTPUHECKON NPOHULIAEMOCTH €jj, PacCUNTLIBAKOT MO dopmyne

AS,]- = —Epey PeimnSmn: (B.2)

3TU U3MeHeHWS B aBCONIOTHOM BhipaxXeHun oBbi4HO He npesbiluaeT 1074,

B crnpaBo4HbIX MaTepuanax yfobHee WCMonb3oBaTb COKPalLEHHYH (peAyLMpOoBaHHYK) 3anuck YNpyroonTuye-
CKOro TeH30pa KOS ULINEHTOB, KOTOpas OCHOBaHa Ha CUMMETPUN TeH3opa Py, Mo NepBoii U BTOPOI Napam WHAEKCOB
(P,-jkl = Pj,-k,, P,-jkl = P,-jlk). PegyuupoBaHHas MaTpula UMeeT BUS Pp: TA€ NHAEKCHI d, B =1, ..., 6 nony4atTca cBopavnsa-
HUeM WHAEKCOB i, j, K, [ 4-paHroBoro TeH3opa no crnegywoiemMy npasuny. 11 — 1,22 - 2,33 — 3; 12,21 - 6; 13,31 — 5;
23,32 — 4. B obwem cny4ae (B TPMKIUHHBLIX KpUCTannax) pefyLuupoBaHHas matpuuya Pag MMeeT 36 He3aBUCUMBIX 3ne-
MeHTOB [3], @ B KpucTannax MoOHOKIUHHON CUHroHUM — 20 sneMeHToB.

Py P12 P13 0 ps O

Pyy P2z Pz 0 ps O

Pogs = P31 Pz Pz 0 p3s O
0 O 0 pyu 0 pue

Psi Psz Ps3 O Pss O
0 0 0 Py 0 pgg

M3ameHeHnA nokasatens npernomneHuns], BulaBaHHble Berylleil B cpeae ynsrpassykoBoi BOMHOW, HOCAT nNepuoau-
YeCKMiA Mo NpOCTPAHCTBY XapaKTep, Tak YTo Afsl pacnpoCTPaHsAIOWErocs CBETOBOMO Ny4Yka OHWU UrpatoT ponb asosomn
AudpaKkuMOHHOIA pelleTkn. B peayniraTte cenekTuBHO (6parroBckoi) Aud pakummM cBeTa Ha TakoW CTPYKTYpe NPOUCXOAUT
OTKNOHEHWe CBETOBOrO Nyyka C ANMHOW BOMHbI, YAOBMETBOPSAIOWEN ycroBuio bparra Mexay ANWHON BOMHLI CBETa A U
YacToToi ynsTpassyka f. 3To ABNeHWe UCMONb3YIOT AN onpeAerneHns hoToynpyrux xapakTepucTuk Matepuarna no UHTeH-
CMBHOCTU AiucpparmpoBaHHOro (OTKIMOHEHHOI0) CBETOBOMO NOTOKa /4 U BLIMUCHIAIOT NO hopmyne

Ig~l; MW, L2, (B.3)

rae /; — WHTEHCMBHOCTL NajatoLlero noToka CBeTa;
W,_. — MOLLHOCTb aKyCTU4eCKO BOJTHHbI;
L — pnvHa nyTy CBETOBLIX Nyyeil B Npefernax akycTUYecKoro nyyka,;
M — koahdULMEHT akyCcTOONTUYECKOro KavecTBa MaTepuana, paccuuTbiBaemblii no dhopmyrne

n.3n3
M=— d 42 B.4
v p (B.4)

U BbipaXkaeMblil Yepes ahheKTUBHOE 3HaueHNe OTOYNPYroro MOAYSA Pgsy M APYrUe XapaKTepUCTUKU MaTepuana: nnot-
HOCTb P W NOKasaTenu NpenoMIeHns KpucTanna n, a Takke ckopocTu 3Byka V. B oblieM cnydvae agpdekTUBHOE 3HauYeHne
Pess BIp@XaETCA Yepes NMHENHY0 KOMGUHALMIO 3rIEMEHTOB TeH3opa Pop [14], [15].
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[aHHblli noaxoa M3BECTEH B aKyCTOOMTMKE kak MeTog AukcoHa. O4HON 13 NpuHUMNuasnbHbIX Npobaem 3Toro Metoaa
SIBNSETCs TO, UTO KoadhpuumeHT akyctoonTnuyeckoro (AO) kauyecTsa M BblpaxaeTcs KBagpaTuyHO yepes 3HayeHune PoTo-
ynpyroro mogynsi peNe noaTomy U3 3HayeHuss M Henb3si HanpsiMyl HaliTu 3HaK COOTBETCTBYOLWEro hoToynpyroro Moayns.
B HeKOTOpbIX NMPOCTbIX TEOMETPUSIX 3HAUYEHNE UMEET TOJIbKO abCcooTHasA BenuuMHa (hoToynpyroro KoauumeHTa, Ho B
o6LeM cnyyae 3HaK BesIMYMHbI BaXEH, NOCKO/IbKY 3DheKTUBHOE 3HAYeHNe hoToynpyroro Moayns foonpeaenserca kKak
anrebpanyeckas cymMma HeCKONbKMX KO3 UL MEHTOB pap

3HaK Ko3(hhULMEHTOB BaXEH TakXKe Npu nepecyeTe maTpuubl K Apyroii cucteMe koopguHaT. MaTpuua onpegensie-
MbIX hOTOYNPYrMX KO3 PUUNEHTOB pap OTHOCUTCA K KpUCTannogusnyeckoin cucteme koopauHat X, ¥, Z. OnucbiBaemblit
mMeToA onpegeneHus oToynpyrux xapakTepucTuK OTHOCUTCS K YNPYyroonTUYEeCKUM MOAY/NSIM BEpPXHEel MoJIOBUHbI MaTpu-
Lbl, ONMCbIBAKOLMM TaK Ha3blBaeMylo M30TPOMHYK AU pakuuio, Npu KOTOPOi nonspusalusa cBeta coxpaHsetcs. dToMy
COOTBETCTBYIOT KO3(h(PNLMEHTbI pap ¢ NepPBbIM UHAEKCOM, paBHbIM 1 (X-> X), 2 (Y-> ¥Y) wan 3 (Z -» Z). MeTopg npegno-
naraeTt NpoBefieHVNe OCHOBHbIX M3MepeHuii nokasaTtenein AO kadectBa M B cMCTEME KOOPAMHAT, CBA3AHHOW C AU3NEKTpU-
yeckumu ocsaimu. Mpy 3TOM UCMOMb3YOT NPOAOJIbHLIE U CABUTOBbIE aKyCcTUYeCKue mMoabl.

MeTog AukcoHa ans onpefeneHuns nokasatens AO kayecTBa M npegnosnaraeT BbluncrieHme koadguuymeHta gud-
pakuuMum cBeTa No pesynbTataM CPaBHUTE/NbHbIX U3MEPEHUN, BbIMOMHAEMbIX B OAMHAKOBbLIX YC/I0BUAX B UCCNeAyeMOM
N U3BECTHOM Martepuanax (pucyHok B.1l). B kauecTBe M3BeCTHOro (pedpepeHTHOro) martepvana uesnecoobpasHo B3ATb
BCECTOPOHHE UCC/NEeA0BaHHbIA MaTtepuan, Hanpumep nnaBneHslili kBapy [14]. Beibop M30TpPOMHOro MaTepuasa nos3sonser
YyNpOCTUTb U3MepUTENbHbIE Mpoueaypbl 3a CYET OTCYTCTBMS CHOCA aKyCTMYECKOro nyyka B martepuane. BosbyxaeHve
aKyCcTM4YecKol BOJIHbI B 06pasue OCyL,ecTBASeTCS NOCPeACTBOM M/IOTHOrO KOHTakTa ero ¢ Kpuctannom-bycdepom, wus-
rOTOBJ/IEHHbIM M3 pe)ePEHTHOro MaTepuana u UMerLnM MPUKPENSIEHHbI akycTUYeckuii nanyyatens. 15 BO36yXAeHUs
pasHblX MoA yNbTpa3Byka MOXHO MCMOMb30BaTh ABa Gydepa, Wam ofuH C ABYMS Nbe3onpeo6pasoBatensamu (Hanpumep,
Ha ocHoBe LiNb03) — ansa Bo36yxAeHUs NpoAosbHOW 1 NonepeyvHoli akyCTUYeCKOl BOJIHbI.

a- ocuunnorpammbl, NosyYeHHble 6 - cxema pacnpoCTpPaHeHWs aKyCcTUYecKnx
cdhoTogeTekTopamy B AUpakuMoOHHOM MMNYNbCOB W ONTUYECKMX MYYKOB
nopsiike B 6ycepe u kpuctanne (B3sATbl

Ona mnncTpauum n3 paboTsl [16])

/1— uncxoaHblii UMNYNbC; 22— oTpakeHHbIl B Gychepe UMNysbe; /3— BEPHYBLUMIACA U3 KpUCTaU1a UMMYILC;
/4— npoLueAaLLmMiA B KpUCTaIN UMMYbC; B — OTPaKEHHbIN OT TopLa KpUcTaulia UMMy/bC

PucyHok B.1 — MpuHunn namepeHunin AO kayecTBa KpuUcTannos no metony AukKcoHa

OO6bIYHO MCNO/b3yeTcA reHepaTop BbICOKOYACTOTHbIX CUTHAMNO0B, CUHXPOHU3MPOBAHHbIA C hOTOAETEKTOPOM (CM. pu-
CyHOK B.2), ana nutaHus nbesonpeobpasosaTtens. [as8 M30TPOMHON gudpakumm 4acToTbl y/ibTpasByka 06bIYHO Nnexart B
npegenax 25— 100 Mry, B 3aBMCUMOCTM OT YacToTbl cornacoBaHua AO 6ydepa. Ana HabnwaeHWs aHU30TPONHON and-
pakuun, B 3aBUCUMOCTW OT reoMeTpun B3aMMOAEeNCTBUSA, HEOBX0AUMbIe HacTOThl fiexaT Bbiwe 150 Mruy,

Wcecnepyemblit o6pasel, npukpennseTca K 6ydepy ¢ NOMOLLbIO K1IeeBOro marepuana, nponyckawlero ncnosb3ye-
Mble B U3MEPEHUAX YNbTPa3ByKOBble BOJHbI, HANPUMep XWAKOA 3NOKCUAHOW CMOMbI ANA NPOAONLHOW MOAbI UAW LMaHo-
KpUNaTHOro knes ANns CABUTOBbIX BOSH. B kauecTBe NCTOYHMKA CBETA B IKCMEPUMEHTE criefyeT UCM0/b30BaTb MOHOXpOMa-

10
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TUYeeKnii KONMMMUPOBaHHBIA NCTOYHMK, Hanpumep He-Ne-nasep. AKycTnyeckne BOMHbI B 6ydepe AO/MKHbI BO3OYXAaTbCcs
Ha YacToTax, COOTBETCTBYHOLNX ANdPAKLMM CBETA HA HUX NPU BbIGBPAHHOM yrie najeHus.

M3mepeHusa 3aknvaloTcsa B pernctpaumm adpdpekta gudpakuny CBeTOBOro nyyka Ha akyCTUY4eCKOM WMMysibCe,
BO36YyX/AaemMoM nbe3onpeobpasoBatesieM U pacnpocTpaHAlLWemMca nocnegosatesibHo B 6ydepe n kpuctanne. B coot-
BETCTBMM C QOPMYNOA amnauTyga curHana, pernctpupyemoro potonpMeMHmkom B +1 nnum B -1 nopsigkax gudpakuuu,
NPAMO NPONOPLUOHA/IbHA MOLLHOCTA COOTBETCTBYIOLWEro yNbTPasBykoBOro nMnynbca v koadunymneHty AO kavectsa M
[aHHOro KpucTanna, a 3aBUCMMOCTb OT AIMHbI B3aMMOAeRCTBUA CoKpallaeTcs, T. K. LUMPpMHA Myyka oAnHakoBa B Gycdepe
n Kkpuctannelr 3kcnepumeHTanbHas cxema (pucyHok B.2) mossonsieT npeHebpeyb 3aBUCMMOCTbK OT MHTEHCUMBHOCTM
najawLLero CBeToBOro ny4ka, Nockonbky u 6ydep, n KpucTann ocseljalnTcA nNocrnefoBatesibHO OJHUM W TEM Xe WC-
TOYHMKOM. Pasnuume ontuyecknx koadhuuneHToB nponyckaHma gna dydepa u kpuctanna B M3ameputenbHoi dpopmyne
yCTpaHeHo NyTeM HOPMWPOBKN Ha MHTEHCMBHOCTb Na3epHOro M3flyyeHus, npolegwero yepes oydep Irelk n nsnyvenus,
npowegLwero yepes kpuctann I B OTCYTCTBME aKyCTUYECKNX MMMYIbCOB, YTO CNpaBeA/IMBO NpU HeboNbWUX yrnax gnd-
pakuun ceeTa.

— - BY-curHan;
— - HY-curHan;
— - ONTUYECKOE W3JTyYyeHune C AMHON BOMHbl 632,8 HM

PucyHok B.2 — MNpumep 610K-CXeMbl U3MEPUTENIbHOI YCTaHOBKM

AKycTnuyeckne noTepu nNpv pacnpocTpaHeHun 3ByKa B KpUCTasaie 1 ero NpoxXoxXAeHun Yepes Ckieiky, a takke note-
pv Npy OTPaXeHUn 3ByKOBOW BOJIHbI OT CBOGOAHOW rpaHy cokpaljalTcsa npu UCnonb3oBaHun cregytoueii 6e3pasmepHoi
KOMOUHaLMKM amnanTyg curHanos [17], paccumTbiBaoT No hopmyne

M = M, (B.5)

'3

roe Mref — KoadhhuumMeHT akyCTOONTUYECKOTO KavyecTBa pedepeHTHOro kpuctanna (bydepa), KoTopblii, Hanpumep, ANns
nnaeseHoro keapua coctasnset Mref = 1,56 « 10-15 c3kr (npu gudpakyum Ha NpofosnbHol BonHe). Hymepa-
UM MMNYyNbLCOB NpMBefeHa Ha pucyHke B.1.
MpepnoyTnTenbHee NCMNOMbL30BaTh /la3ep C KPYroBoW nonspusauneli cseta, YTO NO3BOMUT UMETb OLUHAKOBYIO WH-
TEHCMBHOCTb Najaloliero Ha obpasel, ceeTa npu N60N opueHTauny nonsipusartopa.
Mepepn npoBefeHMeM U3MepeHWUid cnefyeT NpoBOAMTL OCTUPOBKY kpucTanna. CHayana uccrefyemblii obpasel,
cnegyeT ycTaHOBMUTb Tak, YTOObI NajeHve cBeTa Ha ero rpaHb 6bI/10 HOpMasnbHbIM. 3aTem, nepemelyas onTUYEeCKNin CTONNK
C 3aKpenseHHbIM 06pa3L oM BEPTUKA/IbHO M TOPU3OHTaIbHO OTHOCUTE/IbHO Hanpas/ieHUs pacnpocTpaHeHns ceeTa (BBepx-

1) MNpwn pa3mepe nsnyyarens —O,5 cM 1 paamepax KpUcTannos Ao 5 cM AndpakuMoHHas pacxogumMocTb ybTpasByka
npeHe6pexuMmo mMana. CnepyeT m3beraTb U3MepeHWii B HanpaBfieHWAX aHOMasibHO BbICOKOW (DOHOHHOW pPacxoAnMOCTy
(8etoKyCMpOBKM), €CNIN OHU eCTb B KpuUcTasnne. Takke cnegyeT OCTUPOBATh CUCTEMY TakKMM 06pa3oMm, YTOoObl akycTUYeckuii
ny4yoK He nonajana Ha CTeHku obpasua u bygepa.

n



FOCT P 8.942—2017

BHU3 U BNpaBo-BNeBo), HeobxoAUMOo BbIOpaTh NONOXeHWe KpUucTanna, npu KOTOpoM WHTEHCMBHOCTL AndparnpoBaHHOro
cBeTa Hanbornee Beicoka. [lanee HakoHOM o6pas3Lja OTHOCUTENbHO FOPU3OHTaNbHOI| OCK ONpefenseTcs yron Makcumarnb-
HOW UHTEHCUBHOCTU Audpakyuu, T. €. yron Bparra.

Buibop HanpaeneHus NoNApMsaLmMm nNagatoLLero ceeTa No 0AHOM U3 AuanekTpudeckux ocent (N, Np, Ng) ocyluect-
BNAETCA C NOMOLLLIO BXOAHOMO Nonsipusatopa. Mpu HeobxoaumocTu!) KOHTPONMPOBaTL NONAPU3ALMIO BLIXOASLLErO W3
obpasLja M3yyeHNss MOXHO C MOMOLLbIO aHanu3aTopa, YCTAaHOBMEHHOIO napasnsenbHo nonspusaropy (Npu HabnoaeHuu
M30TPOMHOM Audpakumu).

[nuTenbHOCTb akyCTUYECKUX UMIYIBCOB AOIKHA ObITb N0 MeHbLUER Mepe B iBa pa3a MeHbLuUe, YeM Bpems npobera
yneTpasByka no Kpuctasnsy, a nepuoj cnefoBaHns cCepum yrnsTpasByKoBbIX UMMNYNLCOB A0OMKEH ObiTb MHOro 6onblue, 4em
repvoj NofHoro NpoxoAa yrnsrpassyka no cucteme bydep — kpucrtann.

1 Hanpumep, Ans oLeHKM BO3MOXHOIO BIMSHUA ONMTUYECKOH aKTUBHOCTW.
12



(1
[2
[3
[4]
[
6]
(7]
(8]
(9]

(10]

(11]

(12]

[13]

[14]

[15]
[16]
(171

FOCT P 8.942—2017

BuGnuorpadus

Ma3syp M.M., Moxap B.3., Benukosckuit [.10. Metoguka MCCCA M3 214—2013, c. 22

Ma3ayp M.M,, Moxap B.3., Benukosckuit [.10. Metoguka MCCCO M3 225—2014, c. 28

CupotuH 10.U., Wackonbckas M.T1. OcHoBbl kpucTannodusnkn. M.: Hayka, 1979

IpebHep 10., Pusep C., MeTpos B., 3opH M., 3p6epT I, Beitepc M., MaTbioc K., Agxxuno M., Mocconc 1., Anac @. //
Okcnpecc-ontuka. 13, c. 3465—3470, 2005

Masyp M.M., Benukosckuit [.10., Ma3syp J1.W., Nasntok A.A., Moxap B.3., NycTtoBoit B.N. SnactudHele u dotoynpy-
rme XapakTepuCTUKM nasepHbix kpucTannos. Kanuit-peakosemenecHele Bonbdpamatsl KRE(WO,),, rae RE =Y, Yb,
Gd v Lu // YnbtpaakycTuka, 2014, T. 54, Ne 5, ¢. 1311—1317. http://dx.doi.org/10.1016/j.ultras.2014.01.009

Masyp M.M., Masyp N.L., MNoxap B.3. KoHKpeTHble HanpaBneHWs pacnpocTpaHeHWs ynsTpa3Byka B ABOWHLIX
BonbdpaTax kanus Ans Mogynsuuu ceeta // Ynsrpaakyctuka, 2017, T. 73, ¢. 231—235. http://dx.doi.org/10.1016/].
ultras.2016.08.008

KamuHckuii A., KoHcTaHTHOBa A.®., OpelkoBa B.M., ByTawuH A B., KnesuosaP.®., Maeniok A.A. OnTuyeckune un
HeruHeliHble NasepHbie caolicTBa x3-akTBHOM MOHOKMMHHOM 0-KY(WO,), // OTueThl No kpucTannorpadum, T. 46,
BbIN. 4, ¢. 665—672, 2001

Jonko M.A., lOmawes K.B., Kynewos H.B., Paukosckas "E., Maentok A.A. [leTanbHasa xapakTrepucTuka TeHsopa Te-
MNNoBOro paclumMpeHns B MoHoknmHHoM KRe(WO,), (rae Re = Gd, Y, Lu, Yb) // OnTudeckue matepuansi, T. 34, Bein. 1,
¢. 23—26, 2011. http://dx.doi.org/10.1016/j.optmat.2011.07.007

Myxon M.Ll., Puko M., 3ango Li., Cone P, Hukonos B., ConaHxc K., Agxuno A., inas ®. Kpuctannu4eckas cTpyktypa
1 oNTUYeckas cnekTpockonusa Erd*-nernposaHHbIX KGd(WOy,), oanHouHbIX KpucTanmos // MNpuknagHas dpusuka b,
1999, 1. 68, BhIN. 2, C. 187—197

KamuHckuii A A., Mpybep O.6., bares C.H., Yepa K., Xommepuk Y., Ceo A.T., Temnn ., 3anau B., KopHueHko A A.,
OyHuHa E.B., Maentok A A., Knesuosa PM., Kysneuoe ®.A. OnTu4eckas CnekTpockonus U BUAUMOE CTUMYIMPO-
BaHHoe uanyyeHne Dy3* MOHOB B MOHOKMMHHBIX a-KY(WO,), 1 a-KGd(WO 4), kpucTannax // duandeckuii o63op b,
2002, 7. 65, ¢. 125108:1-29

XoHrsaHr 3ao, [xysHr BaHr, bkuHr Jn, AHkcto 3aHr, XbrogxuH 3aHr, MuHxya SAHr PocTylime onTuyeckne u Tepmu-
yeckue caoiictBa Yb, Tm:KLU(WO,), // XXypHan pocTa Kpuctannos, 2008, T. 293, Bein. 1, c. 223—227. http://dx.doi.
org/10.1016/j.jerysgro.2006.05.010

MakckumuH X.[. MeTogbl ynbTpa3sByKOBOro U3MeEpPEHUs!, MPUMEHUMEIE K ManbiM TBepAbiM ob6pasuam // XKypHan Aky-
cTudeckoro obulectsa Amepuku, 1950, T. 22, c. 413

Kacnoposuy [., Muenkapek C., Liapckoscka A., Maxuposcku A., Muxanbcku E., [lpoagoscku M. Ynpyrue cBoicTsa
KGd(WO4)2:Ho3+ MOHOKpUCTansbl, UccnegosaHHble meTogqoM bpunniosHa // Kpuctannuyeckue uccnegosaHua u
TexHonoruw. 2007, T. 42, Bbin. 12, ¢. 1370—1375

Kacnposuk [., Bpuk M.I., Maxuposckuit A., Muxaneckuid E., ImyxoBckuit . // XKypHan crnnaBoB u coeguHeHWUi.
2013, 1. 577, c. 887—692

Han . dusndeckue ceoiictea kpucrannos. M.: Mup, 1967

Oukcox P.B., KoxeH M.T. // MucbMa npuknagHoi ¢pu3uku. 1966, T. 8, Ne 8, c. 205—206

Oeenecan 3., Pyaite [1. Ynpyrue BonHel B TBepAblx Tenax / MNep. ¢ ¢p. M.: Hayka, 1982

13


https://files.stroyinf.ru#                    
https://files.stroyinf.ru# 
https://files.stroyinf.ru#                    
https://ya.ru

rOCT P 8.942—2017

YK 534-8:534.221:006.354 OKC 17.020

KnioueBble cnoBa: cTaHAapTHbIE CNpaBOYvHbIE AaHHbIE, BELWECTBA, MaTepuarbl, CBOMCTBA, HEONpeAeNeHHOCTb

14



Pegnaktop 71.B. lonoe
TexHudyeckuit pegaktop B.H. [pycakosa
KoppekTop E.P. AposiH
KomneloTepHaa BepcTka f1.B. Cogpelivyk

MognucaHo B nevaTb 18.04.2019 ®dopmat 60><841/8. lapHuTypa Apuan.
Yen. ney. n. 2,33.  Yy.-u3a. n. 2,32

MoaroToBneHo Ha ocHoBe 3]'IeKTp0HHOI7I Bepcuu, I'Ipe,D,OCTaBJ'IeHHOI;I pa3p360T‘-II/IKOM CTaHAapToB

nA «OpucnpygeHumar, 115419, Mocksa, yn. OpaxoHukuase, 11.
www.jurisizdat.ru  y-book@mail.ru

CosgaHo B eAUHUYHOM ncnonHeHun Oryr « CTAHOAPTUHOOPM»
Ans komnnektoaHusa GegeparbHoro MHGOpPMaLMOHHOMO hoHAa CTaH4apToB,
117418 Mocksa, HaxvmoBckuii np-T, 4. 31, k. 2.
www.gostinfo.ru  info@gostinfo.ru


https://www.mosexp.ru#  
https://www.mosexp.ru
https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index2/1/4293739/4293739416.htm

