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MNpeaucnoewne

1 PAZPABOTAH MapHsM HaydHM METRONOTHYECKHM LEHTPOM « CTaHdapTHEIE CNDEB0HHEIE SaHHLIE
0 MIMYECKHE KOHCTAMTAX ¥ CBOACTEAY BELUECTE W MaTepuanoBys (THML «CCOs)

2 BHECEH TexH<eckim koMUTeToM Mo cTangapTriaymnd TK 180 «CTanoapTHeE CNpaecHHbe GanHba
0 (PHINSECKHNY KOHCTAHTAY W CBORCTESN BEUECTE W MaTEpHANOBY

3 YTBEPM¥IOEH WM BBEOEH B OEMCTEBWE NMprxazom $eepansHore areHTCTEa NO TEXHUHECKOMY
PEMYMHPOBIHA ¥ METRONORM 0T 4 gekatpa 2018 r Ne 1055-cT

4 BBEfEH BMNEPBLIE

Mpaguna NPUMENENUA HECMaAWE20 cmardaoma yomanocamers! @ cmamee 26 PedepanbHo2o 28K0Ma
o 29 wama 2005 2. Ne T162-03 « 0 crmandapmudayuu @ Pocculokod Dedepadiuuy. MRDopMaius of uaMene-
HUAX K HACMOAWeMy cmandapmy MySnukyemeca 8 exe20dHon (N0 COCMoaNLo Ha T AMea0R mekyweao soda)
LUHPODMAELLOHHNOM yRazameaens sHayUoHamnbtbe cmaddapimsl s, & OBUUUATLNLID MIEKCIT UAMEHEHLID U Nonpa-
G0N — & ENOMECTUHON UHDODMaLLONHOM YWazamane «HauuoNans+ee CMandapmeis. B CRYWEE NEDECMONT-
0a [FaMEHE) URLY OMdeRb! HacMoRWes0 cmakdapima coomesmomayiowes yeedornerue Bydem anybniko-
BaNG & ANUNATLIENM BRNYCKE CNEMECAYNOZ0 WHGhODMALLOMNKO20 YKAZAMEna « HauuoHanbHeie cimandanmiis.
Coomesmomayiowas uedopMalus, veedoMneHus 4 MEekems DEIMelLalomcs MaKse 8 uHbopMauuoHHol
cucmenms obless NaNLINSaNUA — Ha oghuluansyon cadme PedepaneHoss a2eMMCIas 0 MEXHUYECKoMY
CESFNUDOEIELID U MEMPONGaUY 8 camu HMumepaam {fwww. gost.ru)

& CtampapTirpops, adopanesue, 2018

HacToAlwME CTaROapT He MOKET BeiTe NONHOCTEN WK Y3CTHYHO BOCTIDOH3BENeH, TUPAKMPOBAH W pac-
NEOCTRAHEH B KAYECTRE ohUUMANEHOM NafaKdra Gea paspeieHMs DaaepansHoM areHTCTEA NO TEXHUYECKD-
MYy DEMYIADOBAHKIO W METDONOTAK
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HAUMOHANBHBIA CTAHOAPT POCCHWHCKOWN Q®ENOEPALUMUM

MocynapcToeHHan cUCcTeMa obecnodyeHna eaUHCTES WIMEDEHHN
CTAHOAPTHLIE CNPABOYHLIE OAHHLIE. HHOEWHA

MapaMeTpbl KPRCTANNWYSCHOW PEWETEM,
KoadprumeHT NHHERROro TENNOBOMRD PaAclUMpeHHA B gnanazoHe TesmnepaTtyp ot 120 K go 400 K

State system for ensuring the uniformily of maasuraments. Slandard reference dafa. Miabiom.
The paramatars of the crystal latlice. Coafficient of linear tharmal expansion from 120 K to 400 K

HOarta egegedns — 2018—03—01

1 OBnacTe NpUMEHEHWUA

HacToAWWA cTaHGapT pacnpoCTRaHASTCA Ha CTAHAAPTHRIE CNPAaBoYHEE SaHHbIe HWODKWA, Basoey xa-
PAKTEQHCTHEY KOHOBHCHPOBIHHOTD BEWSCTES — NAPAMETRORE KPHCTANNHUYECKOH DRLWeTEY B CheprYecknx
MOHOKDUCTANNWY Ckdx 0Bpailax Kdcnopoaa 4 Ha GaHHLIE O BEMHYWHAR KOIDEHEWEHTS NMWMHEANCTD TENM0=
BOMS pacllipeHrA B gWuanasode TeMneparyp ot 120 K go 4048 K

2 HopmaTHBHLIE CCLINKK

B HacToAWwem cTandapTe MCRoNsansaHsl HOPMATHEHRBIE COBINKK Ha CNe0yoLUMe CTAaHOapTR.

MOCT 34100.3 HeonpeleneHHooTe HIMepeHnA. HacTe 3. PYKOROGCTED MO BhlPEMeHD HEonpeqenasH-
HOCTH MIMEDEHHA

MOCT P 8614 Nocygapocraeddas cucTeéma ofecne-esda e0MHCTES WM3MepeHnid. MocydapcTEeHHan
chywBa cTaHaapTHEK CADABOYHEX JaHHBx. OCHOBHEIE NONoHEHHA

MouwmadaxHpre — MNpH NONEIGEAHHA HBCTOAWMKM CTAHOARTOM UENecodbpaIHe NPoBEpHTE QERCTENE COkINOMH-
Helx CTEHOAPTOE B MHEOPMALHOHHON CHOTaME DOLLEM NONbLIDEEHMA — HE GMUWENEHOM CAATS PESEPENEHON AreHT-
CTEE N0 TEXHAHSCKOMY PEryNAPOBAHIH M METRONOCHK B 8T FIHTEPHET HNW NO SREF0OHOMY BWHEOPMALHORHDMY yRE3S-
TENED #HAUMOHANBHLIE CTEHOSRETL, EOTOPBIE OnyBNUKOBEH N COCTORHMI HE 1 AHBAPA TEXYLWEM MOOga. M N0 BLNyCEam
EHEMECASHOD MHPOPMALMORHDD YRE3ATENA +HALKOHANLHBIE CTAHSAPTE S 33 TERYILAK rog. Ecni 3ameHeH cokliNo-HER
CTEHOAQT, KA KOTOPEA GEHA HEJAETUPOEAHHEA CChINKE, TO PEKOMEHIYETCR WCNONLI0BATE JEACTEYHILLYE BEQCAK 3TOr
CTEHOAPTA © YSETOM BEEX BHECOHHBIX B JAHHYED BEPCAN M3MEHEHHA. ECNM 3aMaHeH ConNoYHBIE CTAHJAPT, HE KOTOpsA
0AHE OATWPOEEHHER CobINKA. TO PEXDMEHOYETCA MENONbIOBETE BEPCHED 3TOM CTAHQADTE © YEAZAHHEM BhILUE MOIamM y1-
SEpHEIAHNE (NpMHETHAL Ecnv nocns yTEEpHEOEHAE HACTOALEM CTAHOEpTa B COobINOHMHEA CTARQAPT, HE KOTOpRIR gasa
OATAPOBAHHER CCbINKA. BHECEHD M3MEHEHWE, JATRAMMEAKILES NOMNKHEHHE, HE K0TOPOE GaHE CORER, TO 370 NONCMEHWS
PEROMBHIVETCH NPpUMeHsTE BG83 y4eT8 paHHomD nameHeHrA. Ecne cobinoqHBIR CTEHgapT otMeqar Gea sameHs, 16 nono-
HEHWE, B KOTOPOM 0AHE COBINKE HA HEM, PEEDMEHIVETCR NPAMEHATE B YBGTA, HE 3aTPAMMBAKLLEAE 3TY CObIMKY.

3 OBwwre nonoxeHwn

B HACTDRWEM CTAHAADTE NPHBELEHE IHAHEHHA CTEVETYDHEIXY XAPAKTELUCTHE METANNWYECKOrS HMODHA
(NB) ¥ panHee o BoadhduuredTe NMHERROMD TENNoBONS pacllkpeHda (KNTP) ne peayneTaTam BeCoKOTOHHbIX
HIMEDEHAR Ha COBDEMEHHOM QMDDAKTOMETDHYECKOM 0BoDYAOBAHMM.

Mapamerpsl KPUCTANMMUYBCKOR PRLLATKE ONHCRIBAKT CTPOEHWE EDUCTANNHYECKMY BRWECTE [THN M pa3-
MEPL INEMESHTAPHOA AYSAKA] H ONPEgENAKT WX MHOME DUIMYECKe CBOWCTEA. ITH OJaHHBE OTHOCATCR K
DaI0BEM XapaKTepUCTUEaM KOHOEHCHDOBAKHOrO COCTORAMMA BELWECTEA, OTpaman BanaMc cvn NPUTAMEHMA 1

Wanauue oduHansHoR
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WM OTTANKKBAHWA MeXay atomami. Obses FYSRKK, BEIYHCNAEMEIA NO ITUM JaHHER, ¥ 3Hadedna KITTP npa
HAMAYMA DaHHBIX GNA PAMMYHBIE TEMNERETYE HCNONEIYIOT NDH NDOEKTUDOBAHKA MATEDHUANCE, BEMHAM0LLMK
HACOWA, B pasnv4Hels yoTponcTeax. JWanaiow, B EQTOROM AWCNONBEIVIOT HWODWACOOEDWELWWE MATEDHaNGI,
BEMOMAET TEMNEQATYDE OT HMIKKAX A0 NPEOensHE BRICOKMX TEMOSPATYE.

Tabnuue CcTAaHGApTHBIX CNEAA0HHEX JaHHLX O NApAMETPAX EPUCTANNMMYEcKDN DeWETEM chRpHYaCKIX
M OHOKDHCTANNWHECKAX 00 pailyos KMCNopOaa B TEXHWYECKOM BblCOKOHACTOM HUODMIA NoONyYeHs METOOOM ra-
AOTPAHCNOOTHOMS CHHTEAA,

4 OcHOBHAaA YacTb

B HACTOALWEM CTAHAANTE NO DeIyNeETaATaM QUNaTOMETDHYECKUX MIMEDEHUH KOMNAPNATODHEIM METOOOM
MNpBEnEHE CTAHOapTHEIE CNDABOUYHEIE OAHHLIE 0 NADAMETPAX KOMCTANMMYECKOR DEWETEA M O DEnEddHEK
KITP vrofuA B aranaione Temnepatyp of 120 K oo 400 K, paspafoTadHeie & cooteeTcTand o DDCT P 8.614
W MOCT 3441003,

LocToBepHsle JaHHLE NoMyYeHsl © MeNoNBEI0BaHWEN COBPEMEHHLX PEHTICHOBCKME QUDDaToMeTooR
ONA WIMEDEHWA CTRYETYDHEX ¥aDaKTEpUCTAR MOMOKDHCTINA0E ¥ OB0CHORAHHEY HaysHEX paboT.

4.1 MogroToexa obpasyocs

Ona wccnefoBaHKA B HACTOAWEM CTAHSADTE HoNoNsIYIoT oBpasusl W3 JOpy3 HHOBMA, © HedonbLL WM
(0.3 macc. %) paanqyHbii oBoraweHem KMCnopoda, NonyYe KB raIoTRAaRCTORT HBM METOO0M M3 OO0 Hi-
TENLHOTT CHHLLEHHOTD ChipbA. DEpasub AN NPelWancHHBEE HIMEDEHWE NoOroTAENVERINT W3 KyDUKOE MOHO-
KPMCTANMWHECKHR Opya.

ONA BelCOKOTOYHOMD PEHTIEHCGT P W POBIHMA WCNoNEIYIOT COpaiubl COeDHYECKON POpMbl, KOTORaR No-
I80NAET HAMEONEs TOYHD YT HEATE BAWAHKE NOrMoWEHWA PEHTIEHOBCKMY Ny<el npy obpaboTee gudparm-
OHHOW KARTWHBL. JdranmeTp cirepes noabuparT Tak, YTo0s Y40k, BaXOOAWME H3 KoNNUMaTopa pesTraHoBCKoH
TpyDeW, MONHOCTE OMBIBAN oSpaaed. Chepudeckne obpasuel MaeT adametp oT 0.3 me 0o 0.4 mm, 410
MOABONAST HCNONEICEATE BEck 0BLEM 0BDaILa ONA WIMeperHid. DEnes W YCNOBWMA NONHOMD PEHTIEHOBCHITD
JKCIELHMMEHTa YCTaHABNKBAKDT OTOENEHS ONA KEKGOND KOHKPETHOM 0Bpasua.

Ona oGkatik 0bpasyos cepel MCNONEIYEDT CRELMaANLHBIE YCTPORCTEA, HMEDLWWE DopY NNOCROTD LK-
NuHApa. B Takom yCTRORCTBE 3arcToBKM (IS MYeckon dhopkil) oY BOANSACTEHEM NOTORA BO3OyXa DuICTpO me-
PEMEWANTCA NO KEYTY, Y70 NPHECIWT K CTEHRBAHWID YIMOE O NRUKNEeHHBE aBpasnBHee WypkW. MocTenaHHo
YMEHBWAR IEDHHCTICTE WEYPKA, MONy4aioT chpaiys NpaprinbHon Gophbl © BLICOKDA YMCTOTOR NOBEPRHCCTH.
MpEHMYLYECTED KMEKDT LWEYPKW C ANMaIHbIM W TAKE BHOOKOTEEREM INsB0p0BLIM NOEDLITHER. MCTOMHRKDM
BO3AYRE CNYHKAT KOMAPECOop, HanpuMep asporpada.

McrameHHslid cnod cHMmanT Tpasnedden. PacTeop ONA XMMEYECKOIS AonupoBaq-a Heobua conep-
HMT. NNaBMKOBYID KMCNOTY, CEPHYID KWCNOTY, a3oTHYI0 KMCNoTY, kapbamud o Bady. coOTHOWEHWE KOTODBLIK B
nace. %, npegoeTasneqo & Tatnuue 1.

Tabnuua 1 — CooTHOWEHWE KDMNOHEHTOR B DACTRODE ANR TRESBNEHWA HACEnA

Beuwmsctoa COatHOWBHME KOMADHBRTOR, Matc. %
MNnaBuroBaA KACHOTS 5662
CEpHAaH KACHOTE 5ig, 3—446.9
AzoTHAA KWCNOTE 25, 2—25.T
Hapbamng 0.6—1.5
Boaa 20,8—21.3

Ons nogrotoekkm obpaiauce 1 YCTAHOBEM WX HA SUpaKTOMETDHYECKYID CUCTEMY HCNONEIVKOT ONTHYe-
CHHIA BAHOKYNAPHEIA CTEPECCKONAYECKMA skpockon Tvna MEC, koTopelid No3eonaeT NPpedeapuTensH0 onpe-
OEMATE PasMep W kadecTeo opuis obpasua. Ma nogroToane sy oSpasuoe exbupanT obpaisy © HaWnyy-
Weld JUdpakyMoHHOR KapTHHOR. 3aTer NDOWM3IB0DAT MoHTam obpailya Ha QepwaTent MoHEOMETDHYSCKOTS
YVETRCHCTEA. ANA O4YHCTEA JEPEATENSR ¥ MOHTIMA MOHOKPUCTANMMYSCKAX CPep HoNONLIYIOT CIHET W KNew-
renes «homedTs.
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CiEpazey NEHENeUBaET Ha CReUMansHblid JEDMATENE CO CTEEMAHHONA HATEK [HATE K Eneln obacnedu-
BAIT OTCYTETEME A0NONHWTENEHEN AWGPAKUMOHHEY PEhnekcon) 1M YETAHIINHERIOT Ha MHMoMEeTDWYECEYI0
ronoaky AuwbpasTosmeTpa. MOHUOMETOUYECEYVIO TORoBKY (HUECKPVIoOT B NOCAQOUHOM THEINE FOHUOMETDE, M
NPOBOOAT KCTUROREY Tak, J4Tofisl 06pASEL NONANAN MAKCHMMANEHD TOMHD B UEHTE (NEpecEdaHnn BOex 0oei)
FErH MOBART DAL

4.2 JkcnepHMeHTANEHAR annaparypa

rakcaumn AMpaKyMoHHORN KApTHUHL ANA ONPROene A NapaMeTpoE KpUCTAnHYeCcKkod DeLIeTEM Npo-
BOOAT C WCNONBZ0BIHUEM YCTRORCTE QUchpakTOMETRE, NPUMCTABOK CHEUMANEHOR KOMCTEYKUMK 1 NDOrpant-
HOM oDecnedeHud, KOTODEIE NOIBONAINT aHanUMIMPOBATE QOCTATOUHD NONHYI0 JUDDAKLWOHHYD KApTHHY Mo-
HOKpUCTannoa. OCHOBHAEA WKANa BoNeWOrs roHMOMETRE, WCNoNeIyYeMes QWdpakToMeTpos, obacnednaasT
AWanNatoH BOIMONHEY NOBOPATOR AeTexTopa go 1207, MosopoTe 00paILa OCYIUECTRAAKT ¢ NOMOLILD Opy-
MMX MOHHUOMETPAYECKME YCTRPONCTE TakMM 0Gpaijom. YToDkl 3aNonNHuTe BCK chepy HIMEepReMors oBpaTHom
[HMNYNECHOMD] NPOCTPaHcTEa, 0DLEMa JNeMEHTApHOR AYelkkd. 3a JNMHY BOMHLL OT Hanydedda Mo-adoga
PEHTIEHOBCKON TEYORK ONA xaparkTepHCTHYeckono nanyyenua (K 1) npuiumaior 0070932 HM. B younueaw-
WYIO ONTAYECKYIO CHOTEMY BINCYA0T MafUTOBLIE MOHOXEOMATODE M KONMWMAETODE C BHYTREHHAM 0T DaMme-
HHEM. 33 CUET WCNONEICEIHNA XAPAKTEDMCTHE DRHTIEHOYYBCTBMTENEHOTD IKDAHA OCYIUECTANAN padaTy apy-
MEEHER DETEKTOD AMDPaskTOMETPE, OCHOBaHHEIA Ha TOD-TesHonordAx. BoR cucTeMa DerHcTRauxq«3 curHanos
XADAKTEQUIAVETCR OOCTATOMHO HAIKHM YDOBHEM WYMORB, 4TO NO3BONAET NEOBOGWTE MCCNERoBaHHA obpaiyon
Manorn obbema. KoHcTpYELKA Wb pakTOMETROR, NPMMEHSEMEE B CHCTEME, NOIBONAKT PErMCTOMPORATE OT
1800 go 2500 Gparropckuy oTpasedi Nnpu TemMneparype 300 K, KOTOpeE HENOMbAYIOT N8 Dac4eta napame-
TPOB KPWUCTANNHHECKOR DELIeTEY [Da3Mepor INSMEHTAPHOH SYERKK) 1 aHaqeHH R koxpbpruuenTos KATR

Jna yeenwHenna TOYHOCTH NoONYYHAeMblx JAHHBX NPA HOSMANEHOR TEMOEPATYLE DWKCHPYIOT BalCOKd-
YIMOBEE pefnekck (GoNee BRICOKWE NOPASKA OTDAMEHWE OT CeMERCTRa KPUCTannorpaduYeckiy mnocKo-
CTEH), KOTOpEIE OBEChEYHBEANT GNMANCTE K Iy CcKONBxeHKa S0° 1, cnegoparensHo, MaKCHMAanbHo B03-
MOMHYID TOHHOCTE. [NOCKONEKY HHTEHCHBHOCTE TakMx DpermoBckuy OTPAMEHHH Ha NopAdK cnabes, yem ana
CTREMEHNA C MansmMy nigexcanmi Munnepa, To npu pafioTe gUbpaKToMETDa MCOONEIYIOT MAKCHMANEHO BO3-
MOMHEIE IHAYEHAA TOKA M HANDAKEHAR DEHTIEHOBCKON TRYDKK wiunk Bonee OnNATENEHOE BPeiA KIMEDEHHE B
Ka# 0ol Todxe ofpaTHoro NPOCTRAHCTEaA, B KOODAMHATAY KOTOpOMD NPOWCKOOMT NPOURCE MaMepeHrd. Oowes
BPEMA IKCNBOMMENTA ONA Kaxgoro oSpaiua NpW HopMansHsR YCOoBMAX WasMepesdid cocTasnser ot 40 oo
40 4 HenpepeBEHoi paboTe gupasTomerpa.

Bnok-cxema gudpakTOMETEHYECKOR CHOCTEME NPEOCTABNEHE Ha DHCYHKE 1.

o et

F'HE-‘_-.'HL‘.K 1 — Bnox-crema :I-1¢-E|E ETOMIE T[.M'-IEIEHI'_'II-! CHCTEM LI © MCMOMNEI0BEHWMERN HOPOTEXOEONHOBOM MANTY-8HAR
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OnsA npoeededyvA MiMepeHi n oBpatoTEk IKCNeprMEHTANBHLIX QaHHEN C NOCAELYHILLWM ONpegenaH-
G CTOYKTYPHBIN KAQaKTEpHCTHE, YI0BMNETEOPRKWME CTADUNbHEIM NapaMeTpasM KEMCTaNNWYeCckod DEWeTsH,
HMCNOMNB3YIOT ATTECTOBAHHYK METOOWMKY Wamepedud [Ne FOZ/08-09 (PF1.31.2009.06707). OnA NOBLILLAGHWA
OOCTOREDHOCTH IMCAEDHMEHTANEHEY GaHHBX NPOBOOAT CPABHKTENLHEN AHAMKI C ATANOHHLIMK CRSTCTEIMA
WAMEDEHIA. 00 CTAHOARTHEMA 0G0a3UaMH AU PAKUMOHHEX CRORCTE MOHOKPUCTANNOE, aknoyan MO NPS-4
(MPP-3) kpemuwi v MO0 NP9 (TP-1) cunkudg BAaHaOWa, KOTODbIE NPEJEAPHUTENEHD MAMEDRAT Ha TOH We
VCTAHOBES ONA 88 KanWEpoBKW.

4.3 OcobeHHOCTH NpoUeOyphl MIMapeHHA

4,31 PervcTpauui JudpakuWoHHON KAapTHHE

Ona perscTpaund QuppaskiuoHHoR KE3pTHHE YCTAMARNWBANT PACCTOAHKE KPACTANMWYECKOrD JETeKTo-
pa paoHb 41,5 MM M ACHONLIVIOT KoNNUMaTop C adamerpor 0.5 MM, oByHeepoBiys (OELEOHHEHHAE MMK-
CENEH MNK paabHeHre MaTprusl Ha cyBENoKK) YCTAHABNKBRKT 2 ¥ 2, ¢ Pajpeller e MaTpHuk DeTeKTopa
1024 = 1024 nk. Ons soneboeHopard WCTOYHKKS PEHTIEHSECKOID WANYHYEHHA SHAYEHHA HANEAMEHWA W TORS
yoTadapnueaoT: 50 kB 1 40 s ik 33 £B 1 50 sf, koraa TpefoBanock YOTRaHWTE OTDEMEHHA, COOTRETCTRY-
KILLME BTOROR rApMoHAke (a02),

4.3.2 KcTipoeka obpazua

Koctvpoeky obpasua MbE npopoOaT 8 pesvMe pyYSHOMD YNEaEnednA. KPHoTann cHWTasTcA CheloTHRo-
BAHHLIM, SCMK NPA JBMHKEHAKE NO TOG0R K13 0CeR LeHTD TAKECTH 0DpaIua coBnaneT o NepespacTHem WKan
MHKDOCKONA M OTENOHEHME COCTARNAET He Gonee 10 mMEm.

4.3.3 YonoBWAa MaMeparHui

Mpy NpoBEdEHKA WIMeDEHRR ND MK HOpMaNBHLIX YCROBWAK MAMeDEHWA obeINHO COSMNIOGaMT Cnegyio-
e YCNOBRWA:

- TeMMNepaTypa Bo3gyxa — B gWanaacHe 297 K—300 K [[24 “C —27 "C)] £2;

- arMmocdepHoe napneqHve — 54—106.7 klla (690—800 mm pT. CT.0;

- OTHOCHTENEHAA BNAMHOCTE BOAOYXE — He Bonee 50 % npur Temneparype 25 °C;

= HanNpAMEHKE NATAHWA ANeXTDOCETH ONA cogHodasHoro Toka — 200240 B.

C mcnonesopaduen NporpamMyore obecnederna ofpailey noaopadyeaoT NOCNeJoEaTeNbHD CO BOS MK
BOAMOEHBIMKA NOB0DOTAMM, YTo0E 33dMECUpORATE Ha OETEKTOPE MHTEHCHEHOCTE OTDEMEHHLIX Oupanpo-
BaHHBIX MyHed ¢ Donee nonHsiy dacbpaxeduem chepel obpatHore npocTpadcTea {(cdepes Jeanega)l. MNod
NoaopoTe CDPaIua pAANMYHEIE CTRAMIIDWLWE ATOMHEIR NNOCKOCTH NEPOXOOAT Yaped NONOMEHUE, NDM KoTOpROM
BRINONHASTCA YCNOBKE, COOTRETCTEVIOWEE 3akoHy Bparra-Bynwda.

Mepeyi THROBYD NEPEABAPHTENLHYID ChEMKY ONA NEPOBSPKK Ka¥00rs obBpaiya Ha CoOOTRETCTEME MOC -
Oyessol aie v AN\ OUeHKK YPOBRHA COBSDWSHCTES BSUECTES NPOMIESOAT © 0DWKWM apemMeie 95— 10 MUl
ONA NPOBHCre onpenanedina NAPSMETROR PeLIeTK KDUCTANNa KoMKpeTHore obpaaua. Mo oEoHYaHnK ITON
CBEMEM OUEHHBAINT STNWYHE NALPAMATDOR DEWETKM KPUCTANNE 07 CHHIAE MblX, NDOLEHTHOE OTHOLWEHAE Y1C-
na oTPEMeHnA Ha GUpPauMOHHOR KapTUHE, YI0BNETEODAKLMY BolGpaHHoMy TUNY ANeMeHTapHon A4adm.
Nanes cueHUBAKT KEYECTES JMEPaKUMOHHON KADTHHEl B LEN0oM, BENKYEA QOopMYy JUd pakuHoHHER MAKCHMYy-
OB, Ha oCHOBAHKK AHANKMIA NDUHKMAKT DeWelre o Janeieluei paboTe © QadHBEM oBpasLoM.

Ona obpaaua Nb, BeiBpadHom 13 NapTHE, NpCBOOAT BTOPYIO NDE4BAPHTENLHYKD ChEMEY C oBKHM Bpe-
MEHEM IKCNo3ALKEA B0—120 MMM GNA CUSHKW NAPAMETPOR CCHOBHOMD AKCNEPHMEHTa. OUSHUBIT J0CTYNHOE
PAIPELLEHNE M BDEMA IXCNOAVLMA GNA PadHilX NONOHKEHHIA JeTeKTopa no YNy cronexenus (3) ana obecne-
YEHHA TPEOYEMOrs YDORKHA CTATUCTHEM HAIMEDEHWA HHTEHCHRHOCTaR 38 JOCTYNHOE BEPEMA NROBEOEHIAR BOErd
akcnepumenta ot 90 go 120 9. Mo oKoHYaHKK ECNepMMeERTa NposodAT CBpaboTry NonyHeHHEE QaHHBIX C
BeOadel annoe, HecbXoaumMelX ONA JansHERLILErs CTRYKTYRHROMD aHankas.

4.3.4 O6patoTEa DaHHLIX

DEpaboTry JaHHsX WIMEDEHWA NRPOBOOAT © NPUMEHEHHENM NporpamsMHoro naketa Crysadis. Onpege-
MNEHAE NAPAMETPOE ANESMEHTAPHON AYSRKK OCyLLeCTRNAKT NOCNeqosartensHo. CHaYana NposogAT NoucK oT-
CaMEHHH HA Ka#EoM DpeRte | ONpegenmoT AYenEy, DasMepsl KOTOPON YOORMETECRRIOT He Meree B0 %% aa.
DHMECUPORAHHEE DadNercoB. 3aTaM YTOMHAKRT MHCTRYMEHTAMNEHYI0 MODENS, COOTRATCTBYMILYHE NADAMETLAM
PELWATEH KPUCTANNAa No YToUYHeHHoMY HABopyY U pakuMoHHBER OTPAMEHMA 11 MCNONLAYIOT NPorpasMy gna
npoBeneHna NpedUNEHore aHannaa, CocTOALErD 13 OBYX 3TanoR:

1} onpegeneqde QOHa W IPaHELY NWEoE;

2} NonyYedde WHTErPaneHeE HHTEHCHBEHDCTEI.
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dapepedde cbpaboTkk OCYWECTANAKT CNedyeW MK QEACTBMAMM. CHAYANA BHOCAT BCE IHAYMMBIE
MNONPABKA B MHTEHCHAHOCTH, YTODEI MIMEDEHHEE BEMNAYMHE NPUENHIMNKCE K KMHEMSTUHECKON WKAMNE, 38TaMm
nporpamuoil Crysilis eecgar Nnonpaekd Ha agderT Nopesua M Ha NonADHIaUHn.

4.4 MNpousgypa onpegeneHda NApaMeTPpoB KPHCTANNAYECHON PELLSTHH

Ona pac4eTta 3HAUEHANA NAPaAMETPOD PELLETKM MCNONEAYIOT 3HAYEHWA YINOE B, COOTEATCTEYIILLME MAKCH-
MYMAM DACNDBOSNAHUA WHTEHCHBHOCTER BRRTOBCKAX OTPAMEHWA, M CODTHOWEHWE | CRAILIBANLIGE IHAUSHWA
MENMOCKOCTHEIX PACCTOANMA C ATUMM YIIAMA

2d sin O = ma., (1)

roe d — MEXMNOCKOCTHOE DacCTOAHWE, HM)|
[ — 1o CRONMBHEHAA NyYel,
1 — NoOgAQOK oTpaseHdn (1, 2, 3.0
. — ANAHA BONHE MCMONLIYeMors HanyYeHKuA.
MnA pacdeta pasMepos «3s aNeMeHTAPHOR AYEARHA (KBAZPaTHYHbIE GOpMbl) © KVGWYECKOR CHMMETDHEA
HCNONLIYIOT RopMyny

By = Oy A +K LF {2)

MoCKONEKY MPW H3MEHEHWH TEMMeDaTYPe HIMEHATCA NapaMeTp peWeTEd 0bpaiya, To WMeeT mMe-
CTO MIMEHEHAE HADNOOISMbLIX IHAYEHAA yINoB 8 QN8 MaARCHMYMOB SPEMOBCKAX oTpaweaHui. [Tognepsaiie
TpeByanol TeMNapaTypel WNK IA0aHHOMND TeMNapaTypHOrS pExrMa Koocnedyenblix SOpaiLoE NpoRoGAT HA
puchpakronetTpe XCalibur upme Rigaku-Cxford Diffraction ¢ TodkocTess go 057 8 guanaioHe TEMNepaTyp
oT 208 K oo 300 K. Temnepatypy 05pasua AIMEDAINT NOBEPEHHLIM MIMEDHTENSM TEMNEDATYDE] M BNAMHOCTI
METM-7, pasmellaHHEM B HENoCpEacTEEHROR BNHAccTH oT 0Bpaida ¢ QoBEpPUTENEHOH NorpewHocTe 0,7 K.

OuippakUuModHan KApTUHE Wa Sperma, 3aUECHpoBaHHOID NPW HEBLICOKKX YINax, NpegcTaenawa a [1).
Popma ArbpakUBOHHEX TATEH Ha JADPaAKTOrpamMMas NoKalLBasT Xopowes KadecTeo 0bpalya, BebpaHHorD
ONA NOCNeayWens aHankaa Bcel audypakuMorRol KapT M.

AnA pacsera NnagpaMeTpa KpUCTannu4eckod peWwaTsEy (DaIMepos INEMEHTANHON DEWETHW ] MCNoNbIyIoT
HamepEHHBIR oDpaIey ¢ QOCTATOYHD HM3KKMM COOepHMadnen menopona, ao 0,3 sace. %, JHaYeHnA pe3yiib-
TaToE PACCYWTLIBAET NPOrpaMma B X008 Kamdod Cepid YTOHHEHWA PasMepoBR AYerkk no Habopy, Kawgos
YTOYHEHHE {C2PHIKD ) NOBTSRAINT HeCKONBEKD pas, 40 Tex Nop, NOKa 8 peaynLTaTe NocnenosaTenkHol obpaboTiM
MACCHER HE HaYWHAKT NOBTOPATRCA AHAYEHWA NAPaMETEo! B NPEaenas IHa4eHHd NorpelHocTH (IHYeHnA
OOHOH CHIMB ).

B Tabnuue Z NpuBELEHs pEIyNETaTk DACHETOR ANE BHCOKOYINOBOrO AXanaioHa. 370 COOTBETCTBYET
YOy yoTakoBky deTesTapa 113° no weane 200 {wxana nepamewedns gerektopal. Npy NOBTOPHSEIX AKCNEDE-
MENTAX, NPOBOIMMEBIX NEK NOBIPOTE GOpaiua Ha OEDKaTENE W GQONCNHATENEHORE NPOBERKE IOCTHROBKK, NOCNE
NoBRCpOTa Nep#aTend, BebnpanT cpegH@e sHasedna onA ksnoro ofpaiya. 3aTes BebUpanT cpeaHes aHa-
YEHME 0T BCEX MCCNEGoBaHHEY 0Dpaayos, KOTOPOE BENIOHaKT B Tabnuuyy cTaHgapTHBX CIPAB0YHEX GaHHbIX.

TaGnwua Z — PesynsTary CNpESaneqHtA NEpEMaTd EPWCTANRMMHSCKOR PEWETHH (paamapsa anaMeHTapHOR H-SEREH)
Ons 1-askl MOHDEPACTENNMSECH0ND HADEWA N0 aHHERM BRICOEDYINOBOM OWaNa30HE

e capan MapameTp, Hu

1 0.33058TIE)

2 0.330652{3)

CpanHer 0, 33062046}
Mpumedanwe—B epyrnee ckobyds NpHEa0EHE! HWCROSEIE AIHAYSHAA NOTPEWHOCTENR KSHO0A CEPUA NIMEREHNE,

B 1adnuue 3 npMBedeHsl DeayNeTaTkl HIMEPEHAR NAPAMETDOR DEWETHH (TEXHWYSCKOND) YHCTOMD HK-
oOuA, NoNyHeHHBER B paanyddHbx opradssauqax, sxmovas HACT CLA, npeacTasnesHele B Daze mewdyHas=
POOHOTD LEHTPE CAPaBoYHEX (pediepeHTHLIX) Qb parusoHHBE danHex ((CO0, PDF-2) eMacte co cpegHMm
THAUEHNER TAGNMWLLL 2.
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Tabnuua I — PeayneTars ONpeasneHnA NEPEMETPE EPMCTANMMYSCHON PelUeT i gnE obpazuos Huobna BmecTe o
OEHHEMA 13 Bazw ICDD (POF-2)

o, nM Fag Corinka
0, 33062 048] 2018 BHWIAMC
0,33063 1975 126]
0, 330655(2) 1958 [27]
0,33066 159328 28]
0,33064 1985 [28]
0330681 1858 )|
0, 33065{1) CpegHea
Mpamesadme 1 — B kpymed ckobrax NpUSESEHbl 4MCNOBEIE 3HSHEHWH NOTPEWUHOCTEA ERHO0DH CERMHM
HEMBEDEHWA.
Mpaumedade 2 — B eaipardes chobras npHeagedel BAGN@orpainieckis CoeN, BEEToPeE NpagcTaanaHs6
8 [1]-

AHANKI IHAYEHMA NAPaMETROB, NPEACTARNEHHEE B TAONWWE 3. NOK3ALIBAET, 4TO COOTRETCTENME AaHHBIX
OOCTATONHO Bhicokse. MoaToMy B KEYECTEE CTaHZapTHOTD CIPEaRoHHOra JaHHoro OnA TEXHWHYECKK BlbiCokod -
CTOM HHOGKWA C MankiM CogepMaHnenM KHCNopoga DeKoMeHayIoT aHadere a = 0,.33065(1).

4.5 Jandsie o TENNOBOM pPACWHPEHWK HAODMA, KO3 WUHWEHTE NHHEAHOND TennoBRoro
paclKpeHra B aranaione Temnepatyp ot 120 K go 400 K

Tennceoe paclwkpeske (TR} BRWECTE W MaTepHance oNPeaengioT Ha OCHOBE YYeTa SHMapMOHHHEecKuy
bheETOR B AMHAMMKE KDWUCTANNHYECKDH PRWETHY. 3HaYeHHe TEMNoBIID PACIUMDEHWA NPAMS NRoNopL M-
OHAMNEHD KO3dHPUUMEHTY AHTADMOHAYHOCTH B DAIN0HEHWA NOTEHUWANBHOA IHERTAM ¥ HMEET OOWHAKOBSIR
C HHM 3HaK, BEMNIOYAR BENAdk PaANWYHOH NEMpoObl, Dok KOTOPRRE NpecdnadaeT B pasHblx TEMNEDATYDHEIK
OHaNa3oHax No-paIiony.

Hawfones TOYHOE COABHEHWE DEIVNETATOR ONpedensHWA TP oCyWecTRnAnT No peIynsTaTam HMane-
PEHME YENTHHEHME PAIMEDTE AHANWMIMDYEMEE BELECTE W MATERHAnoE. MCxooKee JaHHbe pe3yNeTaTos He-
NOCREACTEEHHBIX WIMEDEHWA YANWHEHKA HE BCETAA NPYBOOATCA B PaiNdqMblx WCTOMHUKEX. [oaTomMy GnA
YCTAHODMEHWA XapakTEpUCTHE BOCNPOMIB0IWMOCTH DEIYNETATOR W YPOBHR JOCTOREPHOCTH CONOCTABMGHWE
OAHHEIX Da3HLIE ABTODCE CCYLLECTRIAKT NG 3HaYeHWAM KINTP C yYeToM BWHCTRYMEHTaNbHLIK OCoBaHHICTEN
YoTamoBok GnA onpegeneHda KNTRE MNpd nonydeddld adadendid £0adduineHTos TennoBoro pacllMpeHHA
(KTP) “cnonsayior ganke of yOnvHendax npi ey DaIHeix TEMNepaTypax, Y10 NpMeoguT & gopanpopa-
HA D ONCAHWTENEHOMD PacHeTa HeonpedeneHHOCTER, JaTes IHANEHWE DaaHocTH DAIMEDOE, OTHECEHHDHR K
WCKOOHOR BENAYEMHE PASMEpa INEMEHTADHOR RYEHKA W K BENWYMHE Pa3HoCTH TEMNERaTYD, NEWNWCHIBANT K
FHAYEHHIO ONA CEPEOMHE HHTEPBaNa TEMNERATYD, NDH KOTODLIX NPOMIBELeH0 namMepeHWe. JononHMTansHg
TOMHOCTE # YROBEHE GOCTOBEPHOCTH AaHHEX O KTP onpegenfioT No oHNacobaduie JaHHeX, NONyYackbs 53
AWM3TOMETOUHECKWME YCTDORCTEAX, CRORCTRYMPOBAHKEE Ha PAINWYHEE HHIHYECKMX NPMHLMNEE | crocobax
NEQESAYN EAKHMLSLI DNHHE, 8 TAKKE C YHETOM TOYHOCTH MIMEDEHHS TEMNEDATYPE KM BENHYKHE TEMIEpaTyp-
HOTD WHTepEana. Hawbonee agekBaTHD PeIyNbTaThl MOMYYEIOT HA YCTRORCTRAR AN PERTIEHOBCKSH GUNaTo-
METPHA, B KOTOROW JaHHEE NONYYaKT HENCCDEOCTEEHHD N0 ONPeIENeH o PAIMER0D INEMaHTAPHOA AYEREM
KPWCTANMWHECKDW PEWETEW BeWecTea. B opyrdx mMeTodax TpefyeTcr Donee TWaTensHBIA YHeT COCTOAHWA
SHANWAMPYEMOND BEWECTEA, TAK KaK TPMopeT 30T HHOMEA PELUEHLER IHAYEHHE HANWYAE NOP, rA3000paIHEIK
MEWMECEiA W QPYTIAL AONCNHATENEHBLIX CHCTEMaT MHECKHX BENaN0E, BENIOYAR BrNadbl MHKRD- M MAKPOCTRYRTYR-
Hil DAKTOpOE, ONPEJenSIoWHMx DaMep i TEMN 2ro WIMEHEHHA B PaINWYHEL TEMNEDATYPHLIX WHTEREANAX.

Bribop wuTEpBEaAna TeMnepaTyp Ana onpeaenedina KNTP cofasiaasnT o panydHod Nopoasd BEnanos
B TENMOBOE PACIUIWPEHWE W COOTRETCTEEHHD C WAMEHEHHEM XACAKTEDS YEENWYEHRS HaYeHHA KITTP npy ro-
BEILUEHWA TEMNEPATYPE OT 30ConOTHIS HYNA. TPH MIMEPEHWH YMEHLLWIAHNT TeMNEpaTyPHER MHTEpEaN, B
KOTOpoM nponcxoaut onpegenaswe KNTE 0na kNodessy Marepranos W3MepeHva NPoBoaAT C MHTepaanom
or 1 go 10°. Ona vayyYeHss Gaioibiy NeEpesonol TeEMNeSaTypHLI MHTEpRAN cokpawanT o 0,17 8 obnacTd,
MpHAMBIRSOWER HENOCPEQCTEEHHD K KDHTHYECKDR ToMRe drazopcro nepexcaa. nq cTaHgapTHilx GaHHbix pac-

B
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WHpEHAE MHTEpBaNa TemMnepaTyp cawiwe 1007 wenpurogue (oM. [1]). 3TH JaiHpe WCNoNs3YIoT TOALKD ONA
Npeasap TENLHOA TUSHKK.

OnA Tabnyy, cTaHgapTHEX CNpaBo<YHbix JaHHBIX WCNONLIYIOT TEMNERaTYDY WKW JHanaiod TeMnepaTyp
BEMWAK KOHEPETHOTS 3303BaEMOr0 IHAYSHNA. «PEnNepHcHes TOMKDR CUKTAIOT TEMNEPATYRY. KOTOPAA CoOTRET-
CTEYET HOpMAaNsHbik YCROBAAM MAMEpeHli, T. & 88nuan TemnepaTypsl 300 K {23 "C—27 °C), wcnoneaya,
HaNpyMeD ONA CPaBHEHWA Hakwbonee AcCTyNHER Qdanasod Temnepatyp oT 280 K go 350 K, & kotopowm pe-
IYNETATEl MIMEREHWA GOCTATOMHO XODOWS COMMAacysoToR Mesdy coboii.

COOTEETCTOVIOWWE PEIYNLTATE B pAANWHHbLIX JHanazoHax TeMieparyp Ang Hiobka npuesgatea e [1]

4.6 NocToRepHOCTE OaHHLIX

OocToRepHOCTE NOMYyHEHHLE GaHHLIX N0 IHAYEHWAM BENWYHHE NADAMETRa KpHCTANNHYECKOH PRLWETHA
H KNTP oueHWeakoT Mo peaynbTaTan coBMecTHOH obpadoThd CcepHi HIMEPeHHA W CPaBHEHWEM DEROMEHTO-
BAHMBEE ¢ O00CHOBAHHLIMI OAHHEIMKA DEANMYHLX WCTOMHMKOE. CTaddapTHoe (CoedHeKBAODATHYECKDE) OT-
KNOHEHWE B yONOBHAX NOSTODAEMOCTH (CHOOMMOCTH] CREOHUX IHAYSHWA NO peaynLTaTam JByX CEpWi HE-
IABMCHMBIX HaMapeHuid cocTapnaeT 000046 wv. Ona obecnederva BelCOR0R JOCTOBEDHOCTH NOMYYeHHbIX
PEIYMLTATOE NDOBOGAT NPEIBADMTENEHEIE WIMEDEHKA MOCYQapCTBOHHEIX CTAHGAPTHLIK 0OpaILos aWfpaKLyW-
OHHBIX CBOACTE HA TEX WE JECNEpHMENTANEHBX YCTAHOBKAX ONA WX KanWbpoak.

BuEnuorpadiva

[1] HKogecc B.H. TaBnuus cTaHoapTHex CNpaeoddex gaqHsx, MOCOCO 340—32018. Hwobwa. Mapamerpel EproTaniiaye-
crod pewsTEd. KosdgUu@uesT NMHERHOMD TENNDEON DACLMPEHMA B AManadoHe Tesmnepatyp ar 120 K go 400 K. —
M. BT «BHAWMC», 2018, — 40 ¢
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YK 665. 539 .5-536:006.354 QKIS 17.020

Knw4eese cnoea; MooyoapcTeedHan cUoTeMa obecnederns CRogcTE WIMEDEHHA, CTaHZAapPTHLIE CrpaDo4-
HEIE GaHHBIE, CTRYRTYDHBIE X3ADAKTEDHCTHEY BEWACTE, AMOPakuyoHHEE CEORCTEE, NapaMeT Pl KpUCTannmye-
CHOW peweTrr, KO3 PHUWEHT NMHERHOND TENNOBOMS Pacll¥peHAA, HHODHE, MOHOKPWCTANNE, CTAHGADTHbIE
oSpasUsl GUdDakyMoHMElX CEOMCTE, BLICOXNEA TOHHOCTE, BOCNPOMIBECIMMOCTE M QOCTOBEPHOCTE PRIYNIETATOR

B3 12—2018/49

Pegasrap H A, ApspHoes
TexHuyetiwd pagarop S.H. Mppcasoss
Koppertap CLE. Masapeesa
KomneoTepran sapiTea MAL HansowuHoo

Cpoado 8 Habop 051220178, Mognecaso a8 nedate 13.12.2018. Dopmar ED!E-q".'E_. FapHATYDE ApWan.
Yan. e n. 1,40, Wa-mag. n. 1,24,
MogroToRreHo HA DCHOBE SNEKTPOHHONA BERCHH. NPESOCTABNSHHGA papaloT KoM CTaHgapTa

Coznano B aguHwaHoM senonHeran YT «CTAHOAPTHHPOPM: ons soumnnexTosaHER SenspansHors
nHthoprauwosHon dodna craspaprog, 117418 Mockea, Hasumaecawia np-1, 4. 31, €. 2
wowew gostinfo.re infol@gastindo.ru
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