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MNpegucnosue

1 PASPABOTAH [NaBHbIM Hay4HbIM MeTPOJIOrMYeCcKMM LLeHTPOM «CTaHAapTHble CrpaBoYHble AaHHble
0 (hM3nYecKkMx KOHCTaHTax u cBOCcTBax BelecTs n matepuanos» (FTHML, «CC[L»), MexayHapoaHbIM y4ebHo-
Hay4HbIM flasepHbiM LeHTpom (MJIL) MY

2 BHECEH TexHnyeckum komuteTom no ctaHgaptusaumm TK 180 «CTaHgapTHbIe CpaBOyHble faHHble
0 (PM3NYECKNX KOHCTAHTaX U CBOWCTBaX BELLECTB U MaTeprasioB»

3 YTBEPXJEH W BBEJEH B JENCTBWE MMpukasom ®efepanbHOro areHTCTsa No TEeXHUYECKOMY
perynuposaHuio n metponoruu ot 14 asrycta 2018 r. No 498-ct

4 BBEJEH BIEPBbIE

MpaBuna NpUMEHEHNsI HACTOSILLEero CTaHAapTa yCTaHoB/eHbl B CTaTbe 26 defepanblioro 3akoHa
oT 29 mioHA 2015 1. n» 162-©3 «O cTaHgapTu3aunm B Poccuiickoin ®egepauun». VHdopmauns 06 un3-
MEHEHUAX K HAaCTOosILEeMy CTaHAapTy Ny6nKye TCS B eXXerofHomM (Mo cocTOsHMI0 Ha 1sHBaps TeKyLWero
roga) MHopMaLMoTIOM ykasaTesne «HaunoHanbHble CTaHAapThi», a ouuManbHblii TEKCT U3MEHEeHWi
M NonpaBoK — B €XeMecsYHOM MH(OPMaUMOHHOM ykasaTene «HauuoHasbHble cTaHaapThi». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbI HACTOSILLEr0 CTaHjapTa CooTBeTCTBYyLee yBefoM/eHe byaeT
ony6/IMKOBaHO B GAMXaiLLEM BbINYCKE €XeMecCsHHOro MHOPMaLMOHHOIo yKasaTensa «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYyWWas MHopMmaLusi, yBeOMIEHNE 1 TEKCTbl pasMeLllalnTCca Takke B UH-
(hopmMaLMoHHOl cMcTeMe 06LLEero Noib30BaHUst — Ha ouLManbHOM caliTe defepanbHOro areHTcTBa no
TEexXHNYEeCKoMyY perysmpoBaHuio 1 MeTposiorun B ceTn NMHTepHeT (www.gost.ru)

© CtaHpapTuHcopm. ochopmneHme. 2018

HacToswuii cTaHgapT He MOXeT GbiTb NOSIHOCTHIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
MPOCTPaHEH B KayecTBe ohMLMasIbHOTO N3aaHns 6e3 paspelueHnst defepasibHOro areHTCTBa No TeXHUYEeCcKo-
MY perysiMpoBaHuio 1 MeTposiorum
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HALULWOHANBbHBIN CTAHOAPT POCCUMCKOWM OSGELEPALUMN

lFocypapcTBeHHas cuctema obecneyeHns eMHCTBA U3MepeHuii
CTAHOAPTHBLIE CMPABOYHbIE JAHHbIE

ANOMUHWIA, pTYTb. OTpaxaTtesibHas U n3nyyatesibHasi CnoCO6HOCTH
B OKOJ1I0- 1 CBEPXKPUTMUUYECKOI o6nacTtu

State system for ensuring the uniformity of measurements. Standard reference data.
Aluminium Mercury. Reflectivity and emittance in near and supercritical region

[ata eBegeHnna — 2019—02—01

1 O6nacTb NPUMEHEHUA

HacTosiwumii cTaHgapT pacnpocTpaHaeTcs Ha CTaH4apTHble cnpaBoyHble AaHHble (CC/) 06 oTpaxartesb-
HOIi 1 M3ny4yaTesnbHOW CNoCO6HOCTU METaIOB PTYTU U aSIlOMVHUSL B OKOJI0- Y CBEPXKPUTUYECKO 061acTu nx
TEpPMOAMHAMMYECKUX NapaMeTpoB COCTOAHMA. [laHHble Mony4YeHbl Ha paboyeil AnMHE BOMHbI MMMYbCHOTO
nazepa n = 1,062 mkm. O6/1acTb NPUMEHEHUSA CBEPXKPUTUYECKUX TEXHONIOTUIA — OT NPOU3BOACTBA NIEKAPCTB
[0 AAepHbIX PeakTOpoB Ha CBEPXKPUTUYECKUX TEMIOHOCUTENSIX, CO3haHMNe YHUKANbHbIX MOKPbLITUIA AN crne-
LUuanbHOM TEXHVKM U T. M.

Kputuueckvne napameTpsbi:

pTy™M — Tkp= 1763 K; P,p=0,154 Ma [1]:

antomunHna — M = 7990 K; Pip = 0,271 MMa [1].

[vana3oH nccnefoBaHHbIX NapamMeTpoB:

pTyTU: TemnepaTypa oT 1500 K go 2800 K;

pasneHue ot 165 go 635 MMMa:
anomMnHng: Temnepatypa ot 3000 K go 7200 K;
nasneHuve oT 18 go 200 Mrla.

2 HopmaTuBHbIE CCbIIKA

B HacToslem cTaHfapTe UCnosb30BaHa HOPMAaTUBHAA CCblfka Ha cnefyoLwnin cTaHaapT:
FOCT P 54500.3/PykoBogcteo NCO/M3K 98-3:2008 HeonpegeneHHoCTb n3mepeHus. YacTtb 3. Pyko-
BO/CTBO NO BbIPAXEHWIO HEOMpPeAEeIeHHOCTN U3MepPeHUs

NMpumeuyaHne — T[lpy No/b30BaHNUM HACTOALWMM CTAHAAPTOM LE/1eco06pasHo NPoBEPUTL AECTBMUE CCbINOY-
HbIX CTAHAapPTOB B MHDOPMALMOHHON cUCTeMe 06LLero nosb30BaHus — Ha oguuMansHOM cailTe defepasnbHoOro areHT-
CTBa MO TEXHUYECKOMY PErysIMpoBaHuUI0 ¥ METPOJIONUM B CETU VIHTEPHET M/IM MO EXErofHOMY MH(OPMAaLMOHHOMY yKa3a-
Teno «HaumoHasbHble CTaHAAPTbLI», KOTOPbIA OMy6/IMKOBaH NO COCTOSIHWIO HA 1 siHBaps TeKyLlero roga, u no Bbinyckam
€XEMECAYHOro MH(POPMALMOHHOTO yKazaTensi «HauMoHa bHble CTaHAaPTbI» 3a TeKyWwnii rog. ECiv 3aMeHeH CCbIToUHBbIN
CTaHAapT, Ha KOTOpbIi faHa HejaTupoBaHHas CCblfika, TO PEKOMEHAYETCsl UCNOMb30BaTh AeliCTBYIOWYI0 BEPCUI0 3TOrO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B AAHHYI0 BEPCUI0 U3MEHEHUN. EC/M 3aMeHEH CCbINIOYHbIV CTaHAApT, HA KOTOPbIN
[iaHa faTMpOBaHHas CCblKa, TO PEKOMEHAYETCsl UCNO/b30BaTh BEPCUI0 3TOrO CTaHAapTa C yKasaHHbIM Bbllle r040M YT-
BEPXAEHUS (MPUHATUA). ECAM noc/ie YTBEPXAEHUS HACTOSLWLEro CTaHAAPTa B CCbIJIOYHBIA CTAHAAPT, HA KOTOPbLIA AaHa
[aTUpoBaHHas CCblKa, BHECEHO U3MEHEHWe, 3aTpar1BatoLlee nosiokeHne, Ha KOTOpoe faHa CCbika, TO 3TO NOMOXKeHVe
peKkoMeHAyeTCsl MPUMEHATL 6€3 yueTa AaHHOTO U3MEHEHUs. ECIM CCbINIOYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO MoJo-
XEeHWe. B KOTOPOM JjaHa CCbl/ika Ha Hero, PEKOMeHAyeTcsl NIPUMEHATL B YACTU, He 3aTparuBaloLeli 3Ty cCbiky.

N3paHue odpuumanbHoe
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3 O6wme nonoxeHus

3.1 OcHoBoWi Ana cocTtaBnexHusi Tabnuy, CCJ sBNATCS AaHHble, NONMyYeHHble B pe3ynibTaTe 06paboTku
3KCMepyMeHTanbLHOro Matepvana. TeopeTuyeckme OLEHKW, METOAVKA MPOBEAEHUS IKCNepUMeHTa, pacueT-
Hble COOTHOLLEHWSA MMPOMETPUM NpeAcTaBeHbl B MPUIOXEHNN A.

3.2 OTpaxare/fibHasi CNoCO6HOCTbL — Be/IMUNHA, ONKChiBatoLLasa CNoCO6HOCTL MeTasna oTpaxaTb naja-

IOLLUIA HA Hee MOTOK 3/1eKTPOMArHUTHOTO U3MYYeHNS.
3.2.1 OTpaxatesibHyl0 CMOCOGHOCTb paccUnTbIBAOT Mo hopmMye

»= Potp <>
rae Potp — NOTOK 3epKasibHO OTPaXXEHHOIo U3/yYeHus;
Priaa — noToK nagaroLLero u3nyvyeHus.

3.2.2 p0 — oTpaxaTenbHass cnocobHOCTb 06Pa3LL0B MPU HN3KOM YPOBHE 3HEPIMM NasepHoro nMnyabca
(Ha gnuHe BonHbl K = 1062 HM), NONy4YeHHas B TECTOBbIX peXumMax, paccuuTtbiBaemas no popmyne (1).

Ona ptytm (HE) pO=0.51 + 0.05; ansa antomuHua (Al) pO = 0.80 + 0.045.

3.2.3 p,— oTpaxarefibHasi Cnoco6HOCTb 06pasL0B NP BbICOKOM YPOBHE 3HEPTMM 1a3epHOro nMnybca
(Ha gnuHe BoMHbI K = 1062 HM), nonyyeHHas B pe3ysibTaTe 3KCMepuMeHTa/lbHbIX UCCefoBaHni, pacCcunTbl-

BaemMas no chopmyne (1).
3.2.4 OTHOCUTENbHYIO BE/IMYMHY OTpaxaTe/lbHOM CNOCOBHOCTY paccynTbiBaloT No hopmye
Potn =Pr'Po- (2)

3.3 B cnyyae Henpo3spayHbix Ten (Metanbl Basm oT ha3oBoro nepexofa metansa — LUINEKTPYK) Be-
nuunHa T(n) - 0 1 n3nyyatenbHas (NornowaTesnibHas) Cnoco6HOCTb U(/T). Kak CnekTpasibHas, Tak v UHTerpasb-
Has no A/HaMm BOJH, OnpejensieTca B COOTBETCTBMM C 3aKOHOM Kupxrodha cnegytowmm o6pasom:

n(n) = 1- p(X); p,(K) = pom p;
«(l.)=1-p,(n) =1-poTup0.

4 CTaHgapTHble cnpaBoYHble faHHble 06 OTpaxaTefnbHOW U n3nyyaTesibHo
CNOCOBGHOCTU PTYTU M a/IlOMUHUA B gmana3oHe Temnepatyp ot 1500 K go 7200 K
n faBnexHnin ot 18 o 635 Mla

CTaHOapTHble cnpaBoyHble faHHble 06 OTpaxaTesibHOW 1 U3yyaTesibHON CNoCco6GHOCTY PTYTH B Arana-
30He Temnepatyp oT 1500 K go 2800 K n gasneHwuii ot 165 go 635 MlMa npuBegeHbl B Tabnnuax 1. 2.

Tab6nunuya 1— CraHfapTHble CNPaBOYHbIe AaHHble 06 OTpaxaTebHON 1 U3nyyaTenbHOl CNOCOGHOCTH PTYTU B Ananaso-
He Temnepatyp oT 1500 K o 2100 K n gaBneHunii ot 165 go 290 MMa (a = 1062 HM; pc = 0.51 + 0.05; P(ng = 400 MOx/cm2)

r.K 1500 1600 1700 1800 1900 2000 2100

Purm 0.64+0,07  0.56+006 053006 0.48+005 040%0.04 0.32+004  0.28 +0.03

P/ 0.33 0.29 0.27 0.24 0.20 0.16 0.14

“q 0.67 0.71 0.73 0.76 0.80 0.84 0.86
Pwmna 165 185 220 235 260 280 290

Ta6nuua 2— CTaHAapTHble CNPaBOYHbIE faHHbIE 06 OTpaxaTtesibHOl 1 U3fyyaTenbHol CNOCOGHOCTM PTYTY B Ananaso-

He TemnepaTyp oT 1500 K go 2800 K v gaBneHwuii ot 300 go 635 MMa (> = 1062 Hm; p0 = 0.51 + 0.05. = 530 Mx/cm2)
rK 1500 1600 1700 1800 1900 2000 2100
Purm 0.62 + 0.08 0.61 + 0.08 0.59 +£0.08 0.57 £0,07 0.56 + 0.07 0.49 £ 0.06 0.43 +0.06
< 0.32 0.31 0.30 0,29 0.29 0.25 0.22
<« 0.68 0.69 0.70 0.71 0.71 0.75 0.78
Pwna 300 305 310 325 365 400 445
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OKoHYaHue Tabnuubl 2

T.K 2200 2300 2400 2500 2600 2700 2800
Por. 0,38 £0.05 0,33 +0.04 0.26 +0.03 0.25+0.03 0.23+0.03 0.20 £0.026 0.17 £0.02
=% 0.19 0.17 0.13 0.13 0,120 0.10 0.09
o 0,81 0,83 0.87 0.87 0,88 0.90 0.91
P. MMa 460 500 560 570 585 600 635

CTtaHAapTHble CNpaBOYHble AaHHble 06 OTpaxaTeslbHOW W U3syyaTenlbHOl CNOCOGHOCTU aNtOMUHUA
B Amana3oHe Temnepartyp oT 3000 K go 7200 K v gaBneHuii ot 18 o 200 MMa npuBeaeHsbl B Tabnuuax 3, 4.

Tab6nuua 3— CraHAapTHble cnpaBoYHble faHHble 06 oTpaxaTebHON| 1 U3nyyaTebHON CNOCOGHOCTH aNtoMUHUSA B Ana-
nasoHe Temnepatyp ot 3000 Kgo 3900 K n gaBnexunii ot 18 go 38 MIMa (a = 1062 HM; po = 0,80 + 0.045; Priyl=1.0 fx/cm2)

TK 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900
0.97 0.93 0.92 0.92 0.87 0.80 0.74 0.69 0.64 0.62
fon. +0.11 +0.12 +0.12 +0.12 +0.1 +0,10 +0.10 +0.09 +0.08 +0.08
=3 0.78 0.74 0.74 0.74 0,70 0.64 0.59 0.55 0.51 0.50
“t 0,22 0.26 0.26 0.26 0.30 0.36 0.41 0.45 0.49 0,50
P. MMa 18 38 41 52 52 51 48 38
Ta6bnnya 4 — CraHaapTHble CNpaBoYHble AaHHble 06 OTpaXaTesibHON 1 U3nyyaTeNbHOW CNOCOGHOCTU afIlOMUHNS B Ana-
nasoHe Temnepatyp oT 3000 Kgo 7200 K n gaBnenuii ot 36 f,o 200 MMa (/1= 1062 Hm; p0 = 0.80 + 0,045; =3,0 x/cm2)
T.K 3000 3500 4000 4500 5000 5500 6000 6500 7000 7200
0.78 0.82 0.80 0.77 0,72 0,67 0.60 0.52 0.43 0.18
Folu +0.11 +0.11 0,11 +0,11  +0.10  +0.09  +0.08  £0.07  +0.06  £0.03
Pf 0.62 0.66 0.64 0.62 0.58 0.54 0.48 0.42 0.34 0.14
«< 0.38 0.34 0.36 0.38 0.42 0.46 0.52 0.58 0.66 0.86
P MMa 36 38 45 51 60 69 88 106 130 200

MorpewHoCTb OTHOCUTE/IbHOW BeNNYMHBI OTpaXKaTeslbHOW CnoCO6HOCTM 06yc/ioB/ieHa cucTemartuye-
CKOWN (MHCTPYMEHTasIbHOM) NOrpeLlHOCTbI0 U C/YyYaHON NOrpeLlHoCTbi0. VHCTpyMeHTannbHasa MorpeLtHocTb
cocTaBnset - 5 %, cnyyaliHaa NOrpewHoCcTb U CBA3aHHbIN C Heli pa3bpoc Touek Npy NpoBeAeHUn aKkcnepu-
MeHTa cocTaBnseT - 40 15 % B oTAe/bHbIX 3KCNepUMEHTax.

CpefHAas KkBagpaTmyeckas MorpelHoCcTb onpeaesieHnss OTHOCUTEIbHOW OTpaXaTesibHOW CnOoCOBGHOCTH
COCTOMUT M3 CYMMbI BYX yKa3aHHbIX COCTaBAAOWMNX 1 Ana tabnuy, 1 n 2 paBHa 11,6 %: ona tabnuy, 3 n4 —
14.4 %. PacuyeT norpewHocTeil npoeogAT no FOCT P 54500.3/PykoBoacteo NCO/M3K 98-3:2008.

MeToamyeckne BONPOCHI IKCNEPUMEHTAIbHOrO NCCNEA0BaHNS 1 BONPOCHl TEMMEPATYPHbIX N3MepeHnii
npefcTaBfeHbl B NPUIOXeHUn A.
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MpunoxeHne A
(cnpaBoyHoe)

MccnepoBaHne onTnYeckux CBOWCTB MeTasoB B CBerKpVITVILIeCKOVI obnactn

A.1 TexHonornyeckme NpoLECChl, OCHOBAHHbIE Ha MCNO/b30BaHUN CBEPXKpUTUYecknx thnoungos (CKP), asnsatorca
npoueccamu cnefyoLero nokosieHusi, KOTopble KapAnHabHbIM 06pa3oM Ka4eCTBEHHO NPeBOCXOASAT TpafULMOHHbIE NPO-
Leccbl. @ CBepxkputTuueckme haounasl paccMaTpmBaloT Kak OCHOBY HOBbIX 3KO/IOTMYECKN YMCTbIX TEXHONOTUI 6-r0 TeXHO-
nioruyeckoro yknaga.

B HacTOAWMNA MOMEHT NpakTU4yeckn He nccnepoBaHa 061acTb BbIPOXAEHHOTO COCTOSIHUS BellecTBa C Temnepary-
pamu cBbiwe 3000 K n gaBneHusmu 6onee 200 MMa. Oco6blit MHTEpeC NpeAcTaBnseT AnanasoH COCTOSHUI MeTas/ioB
c Temnepatypamu 6onee 10 000 K n gaBneHusimu 6onee 2 Ma. HEAOCTUXUMBbIA CTATUYECKUMU MeTOA4aMu, KOTOpPOMY,
COrfiacHo TeopeTUYeckUM OLEeHKam, COOTBETCTBYIOT MapamMeTpbl KpUTUYECKUX Touek MpakTUyecku Bcex MeTasnsios, CO-
cTaBnswowmx - 80 % tabnuubl MeHgeneesa. OnpegenexHne UCTUHHON TemnepaTypbl MeTOAaMU ONTUYECKON MMpoMeTpun
HEBO3MOXHO 6e3 3HaHUsI M3yyaTesibHOW CNOCOGHOCTM MeTasia B OKOJIOKPUTUYECKOM AuanasoHe TEPMOAMHAMUYECKUX
napameTpoB. V3mepeHue BenuuYnH oTpaxaTeslbHOl CNoCOGHOCTK B npouecce NpoBefeHWs 3KCnepumeHTa nos3sBonseT
onpegenuTb U3nyyatesibHyl cnoco6HOCTb BelecTsa (2).

A.2 WNccnefoBaHne ONTUYECKNX CBONCTB MeTas/I0B B CBEPXKPUTUYECKOI 061acTh Npu ykasaHHOM ypoBHe TeMnepa-
TYp W faB/eHNi BO3MOXHO TO/IbKO AUHAMUYECKUMU MeToAamu.

Bbi6Op MeTannoB pTyTv U a/IlOMUHUS 06YCIOB/IEH OTHOCUTE/IbHO HU3KUM YPOBHEM NapaMeTpoB UX KPUTUUECKUX TO-
yek [1], [3]. uTo 06neryaeT 0TPaboTKy METOAMKM NMPOBEAEHNA IKCMEPUMEHTA, KPOME TOro, PTYTb — €ANHCTBEHHbIN XNAKNI
MeTasn, nepcneKkTUBHbIA AN NPUMEHEHUSI B CBEPXKPUTUYECKMNX TEXHOMOTUAX CO34aHUS HOBbIX BUAOB NOKPbITUIA. Antomu-
HWUIA NpY CO3A4aHNN Ha ero NMOBEPXHOCTU Na3epHO-NHAYLMPOBAHHbBIX NOXPbITUI (B OXONOKPUTUYECKUX YCIOBUAX Harpesa)
npuo6peTaeT NPOYHOCTHbIE CBOWCTBA, CONOCTaBUMbIEe C TUTAHOM W BbICOKOMPOYHbIMU CTANSAMU.

A.3 [ins onpefeneHns UCTUHHOW TemnepaTypbl MeTogamu NMPOMETPUUN NPUHLUANANbHO HE06X0ANMO 3HaTb U3Ny-
YyaTesibHyl0 CNOCOBHOCTb HAarpeToro BelecTsa.

[ina uccnepgoBaHna ONTUYECKNX CBOWCTB MeTas10B UCNONb3YIOT ANCKN, OTMONNPOBAHHbIE MO ONTUYECKO TeXHOM0-
mun (cpefHeapudmMeTnyeckas BbiCOTa WEPOXOBATOCTM - 50 HM), Takke MCnosib3oBasn 06pasibl C HaNbIJIEHHbIM C/I0EM
MeTania TonwmHoi - 200 MKM. PTyTHble 06pasLbl Nony4Yanu «pasfaBniMBaHMeM» MUKpPOKannu pTyTu Mexay AByMs cTe-
Kknamu mapku K8. TosmHa cnos pTytu coctaBnseT - 50 MKM U KOHTPOAUpYeTCs LuthpoBbIM MUKPOMETPOM.

A.4 MeTognka nsmepeHwuii

HacTtosiwaa metoavka npeacraBnsieT AVHAMUYECKNIA MeTOA reHepauuu u uccnefoBaHna @asosbix guarpamMm me-
Tannos. MeTofuka OCHOBaHa Ha ynpas/iieMOM [OCTUXEHWUU BbICOKOSHEPreTMYeCcKoro COCTOSHMA BellecTsa npu obny-
YEHUN NMeAaHCHON MOBEPXHOCTW MeTasla MOLHbIX» HAaHOCEKYHAHbIM UMMYNbCOM W3y4YeHus nasepa (MmnegaHckas
NOBEPXHOCTb — MOBEPXHOCTb, HarpyXeHHas Clloem [M3NeKTprKa). B aToM criyyae NpoucXoauT KBa3UM30XOPHbI/ Harpes
BellecTB, M a(pheKTNBHOCTbL reHepauun AaBfeHns pesko Bo3pacTaeT (Ha ABa nopsgka). Harpyxawowwuii metann gua-
NeKTpUK npeaoTepaliaeT BO3HUKHOBEHME abnaunm — BbiGpoca nnasMeHHoro dpakena ¢ 06/1y4aemMoil NoBepXHOCTM Uc-
cnepyemoro Belectsa. 3T0. B CBOW o4yepefb, NO3BONSAET M3yyaTb ONTUYECKME CBOICTBA BELLECTBA: OTpaxaTeslbHyto W.
COOTBETCTBEHHO, M3/yyaTesibHyl0 CMOCOGHOCTbL MeTasi/ia npy ykasaHHOM ypoBHE Temnepatyp v gaBneHuii. flocTmxeHne
3a/laHHol Touku ha3oBoli AnarpaMmMbl onpeAensieTcss UHTEHCUBHOCTLIO U3NyYeHns nasepa n nusnyeckumu ceoiicTeamu
AV3aneKTpuka, Harpyxarouiero o6y4yaemyto NoBepxHoCTb.

A.5 MNpu nccnepoBaHnn Tennodur3nyYecknx CBOWCTB BeLeCTB AWHAMUYECKMMU MeTOAaMu NPUHUUNNANbHO BaX-
HO NPaBU/IbHO BbIOPaTh A4/IMTENbHOCTb BHELWHEr0 BO3AeNcTBUs. Mpn NCcnonb3oBaHNM CBEPXKOPOTKUX N1a3epHbIX BO3Aei-
CTBUIA. heMTO- 1 NUKOCEKYHAHbIX, BO3MOXHbI CUTYaLUn, KOrAa Henb3s roBOPUTb O HACTYM/IeHUM TepX<OoAWHAMUYEeCXoro
paBHOBecus B cucteme [3]. B aTux cnyyasax COCTOSHME CUCTEMbl He OnvcbiBaeTCA HAbOPOM TepMoAuHaMUYeckux napa-
MeTpOB. TakMx Kak Temnepartypa u gasneHue. MNpu nasepHoM 06/1y4eHnn NOBEPXHOCTU MeTasl/ia XapakTepHbIM BPpEMEHEM
YCTaHOB/IEHMS NIOKa/IbHOTO TEPMOAMHAMWNYECKOrOo paBHOBECUSI B CUCTEME SB/IAETCA BPEMS BbipaBHMBAHWA TemnepaTtyp
3/1eKTPOHHOI 1 (DOHOHHOI noacucTem i~ . KOTOpoe Nno NopsifKy BeNnymHbl coctaBnset 10"12—1 0 1ic [4]. XapakTepHoe
BpemMsa (DOPMMPOBaAHUA TpaHuLbl pasgena gas Ansa meTannos coctaBnset ~10',J—10’,uc. BpeMs BbIXOAa Ha «cTauuo-
HapHbIi» pexum Hykneaumm - 5-10'10c. Ha BpeMeHax 60/1bWwnUx TN NOBEAEHME CUCTEX»bI MOXHO ONUCbIBATh Ha s3blke
TepMognHamMuyeckux napameTpos. A8 MeTan/IMyeckux MueHel, 06yyaeMblX Na3epHbIMU UMAYIbCaMN HAHOCEKYH/-
HOIl ANNTENBHOCTM, YKa3aHHOe YCN0BUe BbINOHAETCS, Y MOXHO CYMTaTb, YTO CUCTEMA HAXOAWUTCS B 061aCTH /T0Ka/IbHOTO
TepMOANHAMUNYECKOrO paBHOBECUS.

A.6 Ha pucyHke A.l nokasaHa cxema MOCTaHOBKW 3KCNEPUMEHTANIbHOIO UCCeA0BaHUA: /TAa3ePHbIA MMNyNbC 7
nagaeT Ha rpaHuly MeTann — AW3eKTpUK 2 (Takas rpaHvua HasbiBaeTCs MM/IeAaHCHOI). YacTb aHepruy nagatoLiero
N3ny4YeHns nornowaeTcs B MeTassie, Bbi3blBasi HECTALMOHAPHbI HEOAHOPOAHbI HarpeB kak camoro Metanna, Tak 1 npo-
3pavyHOro AManeKkTpuka, YacTb aHeprun oTpaxaercs 3. HecTtaunoHapHblli HEOAHOPOAHbI HarpeB NPUBOAUT K reHepauumn
TepMOynpyrux Hanps>eHui, KoTopble YHOCATCA U3 NPUNOBEPXHOCTHOM 06/1aCTW akyCTUYeCKO BOHOM 4. Takxe Ha pUCyH-
Ke A.1 cxemaTU4YeCcKn yKa3aHOo TernnoBoe nssiyvyeHne noBepxHocTn 5.

4
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f- I'Ia?.eprlﬁ nMnynec; 2 — rpaHuvuya metann — AN3NEKTPUK 3 -- 0Tpa>KeHHbII7I UMNYyNbC; < — aKycTuyeckas BOJIHa,;
5 — Tennosoe n3nyvyeHue

PucyHok A.1— leomeTpua 3agaun

XapakTepHble NPOCTPAHCTBEHHbIE MACLLTa6bl 334a4n HarpeBa aftoMUHUS NTa3epHbIM MMMYbCOM HaHOCEKYHAHOW
ANUTENBHOCTY NPUBEAEHbI Ha pUCyHKe A.2.

PucyHok A.2 — XapakTepHble NPOCTPaHCTBEHHbIE MaclUTabbl 3a4aun Harpesa antoMUHUSA N1a3epHbIM UMMYTLCOM
HaHOCEKYH/HOI ANNTENbHOCTU

B gaHHOI 3ajaye MOXHO BbIAEUTb PSif XapakTepHbIX MPOCTPAHCTBEHHbIX MacluTaboB: r1y6rHa NPOHUKHOBEHUSA
cseTa N = 1/«; pgnuHa anddpysun Tenna 3a BpeMs Nla3epHoro BosgeiicTana LT =jx 'i ¢ M- n NnpocTpaHCTBEHHAas NpoTH-
XKEHHOCTb aKkycTmnyeckoro nmnynbca LA = C,xL. M, rae a — koadhuymeHT nornoweHns ceeta, M x = UpCp — Temne-
paTyponpoBOAHOCTb. M2/C: N — TENNONPOBOAHOCTb. BT/M2 K; p — nNoTHOCTb, Kr/m3; Cp — n3obapHas Tenn0eMKoCTb.
Ox/(kr K); CL— ckopoCTb NPOAeNbHbIX aKyCTUYeCKMX BOSH, M/C; XL- ANNTENbHOCTbL Na3epHoro uMnynbca, c. ns metan-
JI0B NPV HAHOCEKYHAHO ANUTENBHOCTU Nas3epHbIX UMMYbCOB CNpaBeA/MBbl C/ieAyloune COOTHOLWEHUS Mexay npuse-
[eHHbIMW Bbllle MaclTabamm:

W Lr « t A1)
LrfLA« 1. (A.2)

CooTHoweHue (A.1) iBsieTCs yCN0BMEeM NOBEPXHOCTHOTO HarpeBsa, a ycnosue (A.2) — ycnosuem aguabaTnyecko-
0 pacnpocTpaHeHus 3Byka (M. Kak CNeAcTBUEe, OLHVUM U3 YC/I0BUIA NPUMEHUMOCTM aKyCTUYECKOTO NPUBINXKEHUS).
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[Ons 3agaun UccnefoBaHUs /10Ka/IbHO-PABHOBECHBIX BbICOKOIHEPreTUUECKMX COCTOSIHUIA METasIIoB ONnTUMasibHas
ONNTeNbHOCTb Na3epHOro UMMybca NexuT B guanasoHe oT 10 o 100 Hc. KOTOpbIA NpeAcTaBnsieT co6oit KoMNpomMuce
MeXAy NPOCTOTOl 3KCNepuMeHTa, 3 (DEKTUBHOCTLIO HarpeBa U reHepauneit 4aBneHus.

A.7 MeToanka TemnepaTypHbIX U3MepeHuii

[ns n3yyeHns npoueccos, UHAYUMPYEMbIX Na3epHbIM M3yYeHUeM HaHOCEKYHAHOW AnvTenbHoCTW, Tpebyemoe
BpeMeHHOe paspelleHune onpefeneHns TemnepaTtypbl JO/HKHO COCTaBNATb He MeHee 1 HC. YKa3aHHOe BpeMeHHoe pas-
peLleHne MOXHO NOMyUYNTb TONIbKO MeToAaMu ONnTUYeckoi nupomeTpun. OJHaKO Npu 3TOM BO3HWKAKOT C/I0XKHOCTMU C ab-
COJ/IIOTHOW Kann6poBKOli NMPOMETPOB.

B HacTosillem cTaHjapTe MCNO/b30BaH HOBbIA CNOCO6 KannGpOBKM ONTUMYECKOro TpakTa nMMpomeTpa npu no-
MOLUM Tak Ha3blBaeMoi KBa3MMOHOXPOMaTUYeCKol Mofenn abCcoloTHO YePHOTo Tesla HETEN/I0BOTO NPOUCXOXAEHUSA
(KMAYT) [5].

KMAUT MOXHO npefctaBuTb B BAe 00bIYHOW (CMeKTpasbHOI) MOAenn YepHOro Tena, B BbIXOAHOM OTBEPCTUN KO-
TOPOro YCTAHOBJIEH MHTEP(EPEHLUNOHHbI PUAbLTP ¢ Nonocoi nponyckaHus JA - (10—20) HM. Ecnu ganee nopo6paTb
napameTpbl UHTEPdEePEHLNOHHOTO hunbTpa Tak. YTo6bl CnekTpasnbHas nosoca nponyckanusa unbTpa coenagana c ys-
KOV NMOSIOCOI U3/TyYeHUsi nasepa, TO C «TOUKM 3PEHUS PErUCTPUPYIOLLErO0 (DOTONPUEMHUKA» B 3TOIN Y3KOI cnekTpasnbHol
nosoce paBHOBECHOE TeM/0BOe W3/yYyeHne HarpeToi NoaocTh knaccuyeckoin mogenn abcontoTHO yepHoro Tena (MAYT)
6yAeT NOEHTUYHO U3MYyYeHU KBa3MMOHOXPOMAaTUYECKOro /1la3epHOro NCTOYHMKa (HETENI0BOr0 MPOUCXOXAEHUS). STOT
na3epHblil ICTOYHMK MOXHO paccMaTpmBaTh Kak HEKOTOpyto BUpPTyanbHyto KMAUT. nmetollyto Temnepatypy T. cnektpasb-
Hasi MHTEHCMBHOCTb U3/Ty4YeHNs KOTOPOI onucbiBaeTcs 3akoHOM [lnaHka. MNpy 3TOM Heo6XoAMMO y4yecTb, YTO TemnsoBoe
n3nyyeHne MoAenu HoCUT naM6epTOBCKUIA xapakTep: B noaycdepy pacnpocTpaHseTcs n3nyyeHne oAMHaKOBON APKOCTU
(MHTEHCMBHOCTW) BHE 3aBUCUMOCTW OT HanpaBfeHus (4aHHoe TpeboBaHue 06bIYHO HUKOTAA He BbINO/HAETCS). 3TO yC-
NoBMe peanusyeTcs Npu NponyckaHun U3nyvyeHns nasepa yepes NNacTUHy «MOJIOYHOTO» (BCMEHEHHOr0) cTekna co LWan-
¢hoBaHHOI BHeLLHel NOBEPXHOCTbIO. IHTEHCUMBHOCTb M3NyYeHWs nasepa B Y3KOM CNeKTpasibHOM AuanasoHe Ha MHorvne
nopaAkN NPeBOCXOAUT MHTEHCMBHOCTbL U3nyyeHns MAUT, TemnepaTypa KOTOPOro orpaHnyeHa )XapoCTOMKOCTbIO NCMOMb-
3yeMbIX MaTepuasioB Harpesarteneiil n coctasnsieT - 3500 K gns cambix coBpemMeHHbIx MAYT Ha ocHoBe meTana-rpadu-
TOBbIX 3BTEKTVK.

dopmasnbHas oueHka «MakcuMasnbHol TemnepaTypbl, KOTOPOV COOTBETCTBYET MHTEHCMBHOCTb MOHOXPOMATUYECKO-
r0 M3/y4eHUss COBPEMEHHOTO Nlasepa» Ha OCHOBe 3akoHa [MnaHka 6blna npoBegeHa B [4] n coctaBuna - 1023 K npu
NAOTHOCTU U3NyyeHnsa nasepa - 5 M8T/cM2 B TeNleCHOM yrie, COOTBETCTBYIOLLEM PACXOXEHUIO NasepHoro nyva. Mpu
nsnyyeHun B nonycpepy T- 1015K

MpuHymn pa6otel KMAYT ¢ nasepHbIM NCTOYHMKOM U3/TyYEHNS OCHOBAH Ha crefylolemM MaTemMaTuyeckoM COOTHO-
LEHNW. ONUCLIBAIOLLEM MOLLHOCTbL N3/TyYEHUSA HEKOTOPOrO NCTOYHUKA B Y3KOM CMEKTpasibHOM AnanasoHe [6].

MOLLHOCTb N3NyYEHUS B TENIECHOM Yrie 21T

P = 8-6(Xp.T)a>. S, (A3)

rae P — MrHoBeHHast MOLWHOCTb U3/TyYEHUA UCTOUYHKKA. BT:
b(Xp.[) — cnekTpanbHasi UHTEHCMBHOCTb M3/TYYEHUSI UCTOYHMKA Ha ero pabouyeli AnvHe BOMHbI Ap Npu Temnepatype T
B1/™MS3;
Xp — pabouas f/iMHa BOJHbI Nas3epa, HM;
JA — wuprHa cnekTpanbHoro gvanasoHa (- 10—20 HM), B KOTOPOM M3/lydaeT MCTOYHMK (Mosioca NponyckaHusa
NHTEpdepPeHLNOHHOro unbTpa) U KOTOPOMY NPUHAANEXUT >p;
S — nnaouwaab nsnyyawlein NnoBepxXHOCTU NCTOYHMKA, M2.
OTKyfa AN CNeKTpasibHOW MHTEHCUBHOCTY U3NYyYEeHNS NoslyYaem:

(A--)

B kauecTBe UCTOYHMKA 3TAJIOHHOIO U3NnyyeHus B npegnaraemoii KMAUT ncnonb3yoT UMMNYbCHLIA TBEPAOTENbHBIN
Nd:YAG-nasep (akTMBHbII 3/1eMeHT — asloMO-UTTPMEBbI rpaHaT), paboTalwmnii B pexume Moaynsunm o6poTHOCTH,
ANVHA BOJHBI M31y4YeHns 1062 HM. HO 3TO He MPUHLUUNWANBLHO, B KAYECTBE UCTOYHMKA U3/TYHEHUS MOXET OblTb UCMOMb30-
BaH HenpepbIBHbLIN nasep. BennunHsl JA 1 Xp, Bxogswme B chopmyny (A.4). ABASIOTCA NACNOPTHLIMU 4719 AAHHOTO nasepa,
HO NpK HEO6XOANMOCTUN MOTYT ObiTb M3MEPEHbI CTaHAAPTHBIMU METOAAaMN C BbICOKOW TOYHOCTbIO. MrHOBEHHASA MOLLHOCTb
N3/TyYeHNA UCTOYHMKA PACCUUTLIBAETCA N0 M3MEPEHHbIM BEIMYMHAM IHEPTUN Na3epPHOro U3yYyeHusi, U3MEepPeHHOro ¢ no-
MOLLbIO MPMEMHUKa N1a3epHOro n3nyyeHuns (opurmHanbHas paspaboTka aBTOpPOB), U BPEMEHHOI hopMme /1la3epHOro nm-
nynbca. Nnowagb nsnyvarwein NoBepXHOCTN UCTOUYHMKA S onpegensieTcst yA06CTBOM NpoBefeHns kannbposku u ner-
KO u3mMepsieTcs, cnefosatesibHO, Ha OCHOBaHWM opMysnbl (A.4) MOXeT ObiTb OnpeAesnieHa BeNMUYMHA CNEeKTpasibHOM
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MUHTEHCUBHOCTW U3ny4YyeHus b(>.p,I). STy BENNYMHY MOXHO COMOCTaBUTb CO CMEKTPaNbHON WHTEHCUBHOCTLIO MU3Nyye-
Hus KMAUT — BO|Ap.[). koTopasi onucbiBaeTcst 3aKOHOM MnaHka:

bo(kT) = (A.5)

roe C, = 3,7413-10~16 BT/m2, C2= 1.4388-10-2 m - K. O6beaunHaAs cooTHoweHus (A.4) n (A.5). nonyvaem:

bEp.T) = PInAX5="(1.T) = (AB)

MNpepnaraemas KMAUT rnmeeT orpoMHbIi 3anac no BenuumnHe BepxHeit TemnepaTtypbl (Teopetuyeckn o T - 1015K. [5]),
1 ANt KaNMBPOBKU MOXHO MCMOMIb30BaTb Ma/lOMOLLHbI UMMYbCHbIA nasep. Mpy NpoBefeHUN IKCNeprMeHTa B peasibHbIX
YCNOBUAX MakcumasbHas Temnepatypa Kasin6poBKW He MPeBbICUT BEMUUMHBI - 104— 105 K. Mocne HeCNoXHbIX Npeo6-
pasoBaHwuii 13 (A.6) nonyyaem:

LT — A ( A . 7 )
\tn(CAK SfP)

dopmyna (A.7) onpegensieT Temnepatypy KMAUT ¢ nasepHbIM UCTOYHUKOM M3/yYEHUS B 3@aBUCMMOCTU OT MOLLHO-
CTW n3nlyyeHns P na3epHOro UCTOYHMKA NPU 3aJaHHbIX BEIMYNHAX a. fa. S.

MpoBefeHne kannMbpoBKM BCEro ONTUYECKOro TpakTa nupomeTpa TeM He MeHee He NOo3BO/MSEeT onpefennTb Wc-
TUHHYIO TemnepaTypy HarpeToro o6pasua, T. K. TEN/I0BOe U3NyyeHne peasibHbIX Tes onpefenseTca Ux usnyyaTenbHoin
CNOCOGHOCTBLIO, BE/IMYMHA KOTOPOi CyLLeCTBEHHO 3aBMWCUT OT pojda MeTasnnia u ero Temnepartypbl. MNpu npoBeAeHUn nu-
pPOMETPUYECKNX W3MEPEHUI MMEHHO OTCYTCTBME [AaHHbIX MO ONTUYECKUM CBONCTBAM — W3/y4YaTeslbHON Cnoco6HOCTM
npefcTaBnsaeT OCHOBHYIO Npo6aeMy nsmepeHuii. 3To 3ameyaHne OTHOCUTCS K MMPOMETPUYECKAM U3MEPEHUSIM, UCNOMb-
3yOLWNUM 415 KaIMGPOBKU NI06GbIE TUMbI «MOAeNeil YepHbIX TeN». 3HaHWe u3nyyatesibHoW CNoCoOGHOCTU MeTanna u ee 3a-
BMCUMOCTU OT TemnepaTtypbl NPUHLMNMaNbHO Heobxogumo. OnpegenexHne nsnyyaTesibHON CNOCOBHOCTN NO U3MepPeHHOo
oTpaxaTteslbHO CNOCOBHOCTM OCYLEeCTBNASETCA Ha OCHOBaHUK 3akoHa Kupxroda (310 3aKOH COXpaHeHus aHeprum), cnpa-
Be//IMBOr0 TONbKO AN CAyYas 3epkasibHON oTpaxatolleil NoBepxXHOCTU:

P() + a(A) + 1(n) = 1.

rae p{A); a(/.); -(>.) — COOTBETCTBEHHO CNeKTpasibHble KO3MULMEHTbI OTPAXKEHUS, MOF/IOLWEHUS U NPONYCKaHUS.
B cnyuae Henpo3pauHblx Ten (MeTansibl B4anu oT nepexoga MeTann — AW3NeKTpuk) BennuuHa r(a) = 0. u usnyya-
TeslbHasi CNOCOGHOCTb, Kak CNekTpanbHas, Tak U MHTerpasibHas no AIMHaM BOJH, ONpejesniseTcs cieAyowmm 06pasom:

«(A)=1-p(A). (A.8)
OKOHYaTENbHO UCTUHHYIO TEMNEPATYPY paccuuTbIBAOT No hopmMyne
r,cr=7L-p(A)>, (A.9)
roe Tonpegensietca no popmyne (A.7).

A.8 OkcnepumeHTanbHas yctaHoBKa. Pe3ynbTaTbl U3MepeHui

A.8.1 SKcnepuMeHTaslbHOE UCC/Ie0BaHNE CBEPXKPUTUYECKUX COCTOSHUIA PTYTU M aNllOMUHUSA

Cxema aKcnepumeHTanbHOl YCTaHOBKM npejcTaB/ieHa Ha pucyHke A.3. B kauyecTBe WCTOYHMKA Na3epHOro msny-
yeHusa B paboTe ncnonbsyetcsa TBepaoTenbHbli Nd:YAG-na3ep 1, paboTatowuii B pexnme Moaynsaummn 4o6poTHOCTH, CO
cnefyloWnmMn xapakTepucTukaMmmn: 4/ivHa BOJIHbI U3nyvyeHus 1,06 MKM, ANUTeNbHOCTb uMnynbca - 10 He. npefenbHas
3Heprus B umnynbce 0.6 [)x. J/laszepHoe n3nyyeHune ocnabnsetcs Habopom HelTpasnbHbIX CBETOUILTPOB 4. Nocse Yero
chokycupyeTcsi cobupatoleii nnH3oi (/ = 30 cMm) 5 HA NOBEPXHOCTb MULLIEHN 6 B NATHO AMaMeTpPoOM - 2 MM. I3MeHeHune
KoadhchuymeHTa ocnabneHns no3sonseT BapbWpoBaTb MIOTHOCTb SHEPTUW NajatLliero nnyyeHus. BpemeHHas copma
najawLLero Ha MULWEHb U3MTyYEHUS PETUCTPUPYETCSA KpeMHUeBbIM PIN-guogom 2 (Bpemsi HapacTaHusa 1 Hc), Ha KoTopbli
HanpasnseTca YacTb W3/lyYEeHUs NPU NOMOLLM AeNUTeNbHON nnacTuHkM 3. Mo curHany atoro xe oTonpueMHnka npo-
MCXOANT 3anyck ocuunnorpada. 3anncb OpMbl 3epkasibHO OTPAXEHHOro M3/y4YeHUss OCYLLEeCTBASAETCSA aHaNorMyHbIM
oToanoaom 7.

N3mepeHne nagaroLiero, OTPaXeHHOro, TeN1I0BOr0 N3/ly4eHUsI U CUrHana KannmbpoBaHHOro Nbe3onpuemMHmKa. ¢ no-
MOLLbI0 KOTOPOro M3MepsieTcs faB/ieHne, OCyLecTB/IAeTCA C HAHOCEKYH/HbIM BPEMEHHbIM pa3peLleHneM.
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| — Nd:YAG-nasep (Tt - 10 Hc. IV - 1 [1%);2. 7.8 — BbICOKOCKOPOCTHble hoTononcmHuxu PIN-gnoasl OET 210A (THORIABS).
3 —cBeTogenuTtenbHasa nnacTuHka; 4 —ocnaé6bnawwmne punbTpsl; 5 -+ cobupatwas nuH3a, 6 - MUWeHb; 9 — PUNLTPLI NMpomeTpa
10 — o6bekTuB; 11 - yudposoii ocuunnorpadg TDS 3034

PrcyHok A.3 — Cxema aKCneprMeHTasIbHO yCTaHOBKM

Cuctema perucrpauuu TeNI0BOr0 U3/TyYeHUs MULLEHU cocTouT n3 obbekTea 10. hunbTpoB C3C-24 n C3C-27-9 n
doTonpuemHrka 8. Tennosoe n3nyyeHve MULLEHN COBUpaeTCcs 06bEKTUBOM U NPOXOAUT Yepe3 dnnbTpel C3C-24. C3C-27,
oTcekalolne n3nyyeHne Ha A/IMHe Na3epHOro U3NyyYeHus, Nocne Yero HanpaenseTcss Ha (hOTONPUEMHUK TEN0BOro 13-
nyyenus. Npyv HEO6XOANUMOCTH K YNOMSHYTbIM (DUibTpaM [06aBNSATCSA HelTpasbHble CBETOMUILTPbLI ANA ocnabneHus
TEN/I0BOTO U3/Ty4YeHns1 BO U3bexaHne HacbleHus oTonpuemMHuka. iamepeHne akycTMHeCKoro curHana ocyliecTensieTcs
LIMPOKOMO/IOCHBIM aKyCTUYECKMM NMbe30MNPUEMHUKOM Ha OCHOBe HnobaTa nmTna 6. CurHasnbl oT 93TONPUEMHUKOB 1 Aatumka
LaBEHNA PErncTpupyoTcs LMdpPoBbIM 3aNOMUHAKOLW MM YeTbipexkaHanbHbiM ocuunnorpadgom Tektronix TDS 3034B — 11,
€ nonocoii nponycxanwus 300 My v yacToToi auckpeTtnsauun go 2.5 My, Ocuymnnorpad ynpasnaseTcs KOMNbIOTEPOM Mo
nHTepgeiicy Ethernet, 4To Nno3BonseT aBToMaTU3NPOBaTh C60P M 06PaBGOTKy IKCNEPUMEHTANbHbIX AaHHbIX.

A.8.1.1 MonoxeHne obpasya-MmulLeHn

Ha cxeme akcneprvMeHTa/IbHOW yCTaHOBKM MOKa3aHo, YTO 06/lyyeHne MULLIEHN UMMNYNbCOM Na3epHOro N3nyyeHus
OCyLL,ecTBNsIeTCA NOA Yr/ioM - 45 . TenjoBoe U3fyYeHWe HarpeToro metassia PerucTpupyeTcsi Mo HOpManu K MULLEeHN,
OoTpaXKeHHOe OT MULLIEHW U3NyYeHWe nasepa perncTpupyeTca nog yraiom - 90’ No OTHOWEHUIO K NajatolieMy na3epHoMy
nyuyky. B [2] oTMeYeHo, 4To n3nyyaTesibHy0 CNOCOGHOCTb METasI/I0B NpU yrnax NafeHus usnyyeHus B AnanasoHe +45 ot
HOPMasin MOXHO CYMTATb MOCTOSIHHOW. DTO 3HAYMT, 4TO MPW perucTpaLun Tens0Boro N3ly4yeHns No HopManu K HarpeToin
NOBEPXHOCTM OTpaxaTesbHylo (M3n1yyaTenbHyl0 TOMbKO ANA CryyYas 3epKasibHOro oTpaxeHus) cnocoO6HOCTb A0NYCTUMO
peructpuposatb Nog yrnom - 45 . icnonb3oBaHune Takoli ONTUYECKOW cxeMbl 06/1y4eHNs NO3BOAAET pa3BecTu najawllee
N OTpaXeHHOoe u3flyyeHne nasepa v TeN/I0BOE U3/yYeHUe HarpeToll MULLEHU U MaKCUMasibHO UCKIIOUYNTb UX B3aMMHOe
B/MSIHNE (NapasuTHYI0 «3acBeTKy»). Mpu 3TOM Be/IMUYMHA OTPAXEHHOTO U3/yYeHUss PerncTpupyeTca Ha AIMHE BOJHbI W3-
nyyeHuns nasepa (a = 1,062 mMkm). Takad cxema U3MepeHuii He TpebyeT CHMHXPOHM3auWM najarolwero 1 OTPaKeHHOro
NyYKOB, HO ANNTENBHOCTb PETNCTPALMN OTPAXEHHOTO U3NYyYeHNs onpeaenseTcs ANNTeNbHOCTbIO 1a3epHOro uMnysbca.

A.8.2 I3mepeHune oTpaxaTe/bHON CNOCOOGHOCTN MOBEPXHOCTM o6pasua

MN3mepeHune oTpaxartesibHO cnoco6HOCTM MOBEPXHOCTK o6pasua Heo6XxoauMo AN1a onpejenieHns Temnepartypsl,
0/lHaKo 3Ta BesMyMHa npeAcTaBnseT CamMoCTOATe NbHbIA NHTepec.

[ns n3mepeHns nsmMeHeHuii oTpaxaTesibHOW cnoco6HOCTN 06pa3sla OTHOCUTENIbHO ee NepBoHaYalbHOToO 3Have-
HKA B Npouecce UMNY/bCHOTO 1a3epHOro Harpeea UCNoib3oBannch ABa hoTonpuemMHnKa, perncTpupyoLwmnx najawtllee
n3flyyeHne 1 3epkasibHO OTpPaxeHHoe OT uccnegyemoro obpasua. OTHOLWEHWE CUTHANOB, 3aperncTpUpoBaHHbIX OTo-
NpYeMHMKamMy OTPaXEHHOro 1 NajatLLero 3nyyeHns, NponopLUoHanbHO oTpaxaresibHol CNoCO6GHOCTN NOBEPXHOCTMN
B Kax/blii MOMEHT BpeMeHU. O4HaKo B CUY Pas3/INyHOro MOMIOXKEHUA B MPOCTPaAHCTBE A0/N U3NyYeHUs, cobupaemble
doTonpuemMHukamu, OTANYAKOTCA, MO3ITOMY KX 3P EKTUBHASA UYYBCTBUTENbHOCTb pasniMyHa. Kpome Toro, curHanbl ¢
060MX MPUEMHUKOB CMeLLeHbl BO BpEMEHN OTHOCUTENbHO APYT Apyra B CUY BPEMEHHbIX 3a4epXek Mexay kaHanamu
ocymnnorpacda. Tak Kak B gasbHelilleM HaxoAUTCS OTHOLIEHWE 3TUX CUTHa/0B, BPEMEHHbIe 3afepXkn W pasnuyve

8
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YyBCTBUTE/IBHOCTU (HOTOMPUEMHUKOB HEOBXOAMMO KOMMNEHCMpPoBaTh. [0 3TO NpuunHe nepep KaxablM BbICTPEIOM C
60/1bLLUOI NOTHOCTLIO 3HEPrM NPOBOAAT KaNN6POBKY NPUEMHUKOB — OnpeAesieHne pasinums B UyBCTBUTEIbHOCTU U
BPEMEHHOW 3aAepXKu.

B pa6oTe nCnonb3yloT pTyTHble W anioMUHWEBble 06pasLbl, oTpaxaTesibHas CNOCOGHOCTb MULLEHel A0 BO3jei-
CTBMS MOLLHOrO N1a3epHOro UMnysnbca (Ha gsimHe BOJHbl K = 1062 HM) paBHa:

p0 =0,51 + 0.05 — AN MuUKpokanenb pTyTH, 3axXaTblX Mexay ABYMSA cTeknamu K8.

p0 = 0.80 + 0.045 — 15 NONNPOBaAHHbIX 06Pa3L0B 1 06Pa3L0B, NOSYYEHHbIX METOAO0M MarHeTPOHHOTO HambleHUs
anloMUHNA Ha ONTUYeCKoe CTeKN0 TOMLWMHON - 200 HM.

A.9 InHaMunka n3mMepeHus oTpaxaTenbHOl CNOCO6GHOCTN NOBEPXHOCTU MeTannos Ha n Al
npu BO3feiCTBMN Na3epHOro N3nyvyeHuns

Mpumepsbl 3KCMepUMeHTanbHOro UccnefoBaHns AUHAMUKNA U3MEHEHNSA TeMnepaTypbl, AaBNeHUs 1 oTpaxaTteb-
HOli CNOCOBGHOCTU PTYTHLIX 06pa3LoB NPU BO3AENCTBUM MOLLHOrO UMMNYy/bCa /1a3epPHOro U3NyYeHUs NpuBeAeHbl Ha
pucyHkax A.4—A.6.

TemnepaTtypa, K VIHTEHCMBHOCTb Na3epHoro usnyyvenus ///tTag

PucyHok A.4 — [JuHamMuka n3MeHeHuss TemnepaTtypbl PTYTWU NPY 60NbLINX NIOTHOCTAX SHEPTUK
Nla3epHoro nsnyyeHus
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PucyHok A.5 — [IuHaMuKa U3MeHeHns faBfieHns B pTYTHOM o6pasLie npu 60/bLUMX NIOTHOCTSX 3HEeprum
nasepHoro nsnyyeHus
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AR/R, oTH, efa. VIHTEHCMBHOCTb Nla3epHOro usnyyvenns /// Tex

PrcyHoK A.6 — [JuHamyvika U3MeHeHWs1 oTpaxkaTelbHO
CMOCOBHOCTN MOBEPXHOCTU PTYTW Npu 60NbLUNX
NAOTHOCTAX 3HEPrMMN Ta3epHOro N3yyeHns

Ha pucyHke A.6 npefcTaBfieHa AWHAMUKA W3MEHEHWUs OTPaXaTefibHOW CNOCOGHOCTU MOBEPXHOCTM 06pasua.
Mpu OTHOCUTE/NIbHO BLICOKOW MAOTHOCTU IHEPTUM Na3epHoro umnynbea - 120 MAX/CM2 U3MeHsieTcsi XxapakTep no-
BEJleHUs1 0TPaxXaTesfibHOW CNOCOGHOCTU, YTO B COBOKYMHOCTM C W3MEHEHWEM XapakTepa MoBefeHus TemnepaTypsbl
NOBEPXHOCTV NOATBEPXAAET NpPesnonoxeHne 06 MOHM3ALNU NPUNOBEPXHOCTHOTO C/OSI HATPYXAlOLEro 4NaneKkTpu-
ka. OTpaxaTesibHasi CNOCOGHOCTbL NOBEPXHOCTU PTYTW NajaeT NPakTUYECKW B NSATb pa3 Mo CPaBHEHWUID C NepBOHA-

YanbHOW.
Mpumepbl 3KCNEePYMEHTasIbHOTO UCCef0BaHUSt AUHAMUKN N3MEHEHMSA TeMNepaTypbl, AaBMEHNS N OTHOCUTE/bHOW

oTpaxaTe/IbHOl CNOCOGHOCTU aloMUHMEBLIX 06pa3L 0B NPY 6ONbLINX MIOTHOCTAX 3HEPrUM Nas3epHOro UsnyyeHus npu-
BeJleHbl Ha pucyHkax A.7—A.9.

Temnepatypa, KK

Bpewms tixL

PucyHok A.7 — [UHaMuKa U3MEHeHNs TemnepaTypbl antoMUHUEBbLIX 06Pa3LL0B NPV OTHOCUTENBLHO BbICOKMX YPOBHSIX
3HEprun nasepHoro nMnybca

10
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Ha pucyHke A.7 npefAcTaBneHbl pacnpefeneHns TemnepaTtypbl BO BPEMEHV NpU pa3nyHbIX YPOBHAX 3HEpruu nasep-
HOro umnynbca. TemnepaTypbl NpeAcTaBeHbl B «<HOPMasib30BaHHOM» U «abconoTHOM» Buae. Mpu aHeprusx E = 3 fx/cm2
TemnepaTypa B Makcumyme gocturaeT kputuyeckoii (I,p = 7990 K). B cnyyae E = 5 [x/cM* NPOMCXOAMT HapyLleHne ycno-
BUSI «MeXaHN4eCcKoro HarpyxeHusa» 061y4aemoii NOBEPXHOCTY 1 B NPOCTPAHCTBE MexXAy C/I0eM MeTanna u 4U3neKTpUKom
B MOMEHT 06/1y4eHnsi obpasyeTcsa «niasMeHHas NnH3a», Temnepartypy kotopoit Trn = 60 000 K dmkcupyeT nupomeTp.

paxu

PucyHok A.8 — [IuHamuka U3MeHeHUs aB/ieHUsl B a/llOMUHUEBOM o6pasLe npu 60/bLWNX NAOTHOCTSAX 3Heprum
N1a3epHOro U3Ny4eHus

Bpewms f/rt

PucyHok A.9 — [IuHamuka U3MeHeHUsi OTHOCUTEIbHOI OTpaXaTeslbHOM CNoco6GHOCTU NoBepxHOCTU o6pasua Al
npy BbICOKMX NIOTHOCTSIX SHEPTUM

1n
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Mpu AOCTATOYHO BbLICOKOM YPOBHE M/IOTHOCTU 3HEPrUM NasepHoro MMNysbca, HaunmHas ¢ BennuunH - 1 fx/cm2,
nosegeHune oTpaxarte/lbHOW CNOCOBHOCTY aNtoMUHNA NMONHOCTLIO aHANOTMYHO pe3ynbTaTaM, MosyYeHHbIM 48 PTYTW: OT-
paxaTesibHas cnocobHOCTb NoBepxHOCTK Al mMajaeT nNpakTUyeckn B NATb pas. KpUTMYeckoi Touke asloMUHUS COOTBET-
CTBYeT 3Ha4yeHWe OTHOCUTE/IbHOW oTpaxaTesbHOW cnocobHocTn - 0,24. [1na BCeX UCCNef0BaHHbIX MeTassloB MUHUMYM
oTpaxaTesibHON CNOCOBHOCTN TOYHO KOppenupyeTcs ¢ MakCMMyMOM TemnepaTtypbl obpasua, HarpeBaeMoro VMnybcom

Nna3epHoro nany4veHus.
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