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HALLUA MCTOPUNA

Y wnctokoB cosfaHua WHcTuTyTa ¢U3nKM TBEpZoro Tena v nomyrnpoBOOHUKOB
(8 2007 r. npeobpazoBaH B [ocymapCTBEHHOE HayUHO-MPOM3BOACTBEHHOE
obbefynHeHne «HayuHo-MpPaKTUUeCKNn LeHTP HaumoHanbHOM aKageMuy Hayk
Benapycu no MatepuranoBeneHunio») CTOsN BblgaloLMINCA YYeHbli-MaTepuanoBen —
akageMuk Hukonam HukonaeBuu Cupota. HaumHaa npakTMuecku ¢ Hyns, oH
co3fan KpyrHbI, XOPOLUO U3BECTHbI B MMPE HayuHbl LeHTp. [lpuexaB wu3
MockBbl B MuHck, B 1956 rogy H.H. Cupota mnsbupaetca akagemmkom AH BCCP
1 B AHBape 1959 roga ¢ 6narocnoBeHus 1 npu nogaepke A®P. Modbdpe opraHmayet
camocTosTenbHbI  otgen npwu Npesnanyme AH BCCP — Otgen ¢pusmkmn n xmmmn
TBEPOOro Tena M MNoaynpoBOOHUKOB, KoTopbi 5 HoA6pA 1963 roga NoctaHoBNe-
HueMm CoBeta MuHuctpos BCCP npeobpasyetca B VIHCTUTYT PU3NKM TBEPZOrO
Tena W MOMynpoBOOHNKOB. B caMble caTtble Cpokn 6bimn  cHOPMUPOBaHDI
HarnpaBfieHUs1 HayuHoW feATeNlbHOCTU WHCTUTYTa, KOTopble BO MHOTOM OCTaloTCA
aKTyasbHbIMM U B HacTOSILLLEE BPEMS.

Cwupota Hukonai HnkonaeBmu
Axkapemuk AH BCCP
[OupekTop ¢ 1963 no 1975 rr.

K HMM oOTHOCATCA OMHaMMKa KpPUCTaslsIMUECKON
peweTKn, TepMoaMHaMNKa KPUCTaoB, ¢uUsnKa
MarHUTHbIX MaTepuanoB, ¢uU3nKa MoJynpPoBOM-
HUKOB, @U3NKa pPagMaLMOHHbBIX BO3OENCTBUN,
dM3MKa BbICOKMX [OaBMEHUA U CBEPXTBEPObIX
MaTepunanoB, $uU3MKa CBEPXMPOBOOHNKOB 1 CBEPX-
UMCTbIX METASSIOB, a TaKXe POCT KPUCTasSIOB, aKTU-
BaLIMOHHbIN N XMMUUECKUI aHanusbl. CospaHHas
MaTepuanbHo-TeXHUYeckaa 6asa KMHctutyta no
psagy nos3vumin 6bina yHukanbHon. B 1964 rogy
BBEOEHbl B CTPOM KPUOIrEeHHblE YCTaHOBKM,
Brnepsble B benapycu nonyumsLLne XWUOKUA rennmn
n Bogopond. CobpaHbl YCTaHOBKW ON11 UCCEno-
BaHWM B CWJIbHbIX MarHUTHbIX MOSX MPU HUSKUX
TeMneparypax.

6 Hawa nctopus




PaspaboraHa opurnHanbHas anmnapaTypa BbICOKOro
OaBneHus, NO3BOMMBLLAA OCBOUTb CUHTE3 anMasa 1
KybuuecKoro HuTpuga 6opa. 3anyLleHbl YHUKanb-
Hble YCTaHOBKW MO BbIpPaLUMBaHWIO KPUCTANIOB U
CUHTE3y MaTepuanoB B BUOE KePaMUKU U TOHKMX
nneHok. Y>ke B 1963 rogy MIHCTUTYT cTan ronoBHOMN
oprannzaupen B CCCP no npobneme XMMn4ecKom
CBA3U B Kpuctannax. Ero passvBanu Bbloalowmnecs
pykoBogutenn. [npexktopom NHCTUTyTa 6bin akage-
Muk HAH bBenapycn bopuc Bopucosuu bonko —
3acny)keHHbIn  geAtenb Haykm BCCP, naypeat
locynapctBeHHOM npemun. Ero npeeMHMKOM cTan
akagemuk HAH Bbenapycu Hukonan Mwuxannosuy
OnexHoBWY,  3aC/y)XeHHbI  OefTeNlb  HayKu
Pecny6nvku benapycb.

PaspabotaHHble MeTodbl pacueTa 3NEeKTPOHHOM
MAOTHOCTM TMO3BOMMUAM TMOCTPOUTb €e KapTbl AN
KPUCTan/IoB C PasfiMUHbIMA TUMAMN MEXXATOMHOIO
B3aUMOLENCTBMA U MOMyunTb HOBble CBeOEeHUs O
npupone xummnueckomn ceasu. Hnkonam Cupota 6bin
OOHUM U3 VHWULMATOPOB CTpoUTeNbCTBa B benapycu
ncenenoBaTe/lbCKOro aTOMHOMO PeaKTopa, uto o6ec-
neunno UCcnefoBaHUs Ha COBPEMEHHOM YPOBHE B
obnactm  MarHWTHOW  HeWTpoHorpadun, pagua-
LIMOHHBbIX BO3OENCTBUMA W aKTUBALMOHHOMO aHanmsa.
Pa6otbl no pagvaumoHHo ¢uU3MKe TBEpOOro Tena
npuBenu K CO3LaHWUI0 TEXHONMOTMW C  MHOro-
UMCNEHHBIMU NMPaKTMUECKUMN  MPUMEHEHUAMM.
PasBuTas 6a3a no pocTy KpUCTannoB NO3BOAUIA No-
NyuyaTb BbICOKOCOBEPLUEHHbIE J1a3epPHbIe 3/IEMEHTDI.
C NMoMOLLb0 TEXHUKWN BbICOKUX OaBMEHUN 1 Temne-
paTyp NPOBOOWIUCH KOMIMJIEKCHbIE UCCNENOBaHNA
CUHTEe3a CBEepPXTBEPObIX MaTeprasioB: MOCTPOEHbI
dasoBble OuarpaMmbl B CUCTEME  «OaBlleHUe-
TeMrepaTypas, BbIICHEHbI MEXaHV3Mbl 06pa30BaHUA
KPUWCTanoB afiMasa 1 Kybuueckoro Hutpuga 6opa.

boriko bopwuc bopucosny  OnexHoBuy Hukonam Muxannosuu
Axkapemnk HAH Benapycu
Oupektop ¢ 1975 no 1993 . [Oupektop ¢ 1993 no 2004 .

Akagemuk HAH benapycu

OTn paboTbl NernM B OCHOBY MPOU3BOOCTBA CBEPX-
TBepObIX MaTepuanoB B pecnybnuke. Beog B
OelCTBMEe aTOMHOro peakTopa MO3BOMWUA  pas-
BEPHYTb WCCNENOBaHWUA C UCMOJIb30BaHMEM OUd-
pPaKunn HENMTPOHOB.  bbinn nocTpoeHbl  $asoBble
OrarpaMmbl MarHUTHOTO COCTOAIHUA CUCTEM TBEPObIX
pacTBOPOB Ha OCHOBe TennypuaoB, CeNeHWUoB,
cynbraOoB NepPexoHbIX SNTEMEHTOB U YCTaHOBIEHbI
MeXaHU3Mbl WX MarHWTHoro ynopsagoueHua. Kpuo-
reHHble  YCTaHOBKW MOCMYXW/M OCHOBOW  ONf
nccnenoBaHU Mpu HU3KKX TeMnepatypax. [Noctpo-
eHa dusmnueckasa Momenb NpoTekaHWs ToKa B rmnep-
NMPOBOOHNKE W3 BbICOKOUMCTOrO antoMUHUSA, NMoKa3a-
Ha BO3MOYXHOCTb reHepaLMn CUMbHbIX MarHUTHbIX
nonen B ManoraGapuUTHbIX CUCTeMax O KOCMU-
yeckunx annapatos. [Nocne otkpbiTna BTCI B UHCTK-
TyTE€ CUHTE3MPOBaHbl HOBblE CBEPXMPOBOOHWUKA C
TeMmnepatypon nepexona 120 K, paspabotaHbl METO-
Obl VX MOJTyYeHWs B BUZE KEPAMUKW, NMIEHOK Y MOHO-
KpucTtannos. ViccnenoBaHua B o6nactm GU3nKu rnony-
MPOBOAHMKOB Oanu 60MbLUON MPaKTUUECKNIA BbIXOL.
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HALA MCTOPUNA

bBenopycckuini nsympyn,

OcCHOBHbIe HanpaBieHWA HayUHOM, HAyUHO-TEXHNYECKOM
M NHHOBaUMWOHHOM geAtenbHoctn HIL, no matepuano-
BEOEHWIO BKJTIOYAIOT U3YUEHNE CTPYKTYPbI U GUINUECKNX
CBOWCTB KOHOEHCUPOBaHHbIX Ccpefd, COo30aHMe HOBbIX
MarHuUTHbIX, CErHETOSNIEKTPUYECKUNX, MOJTYNPOBOAHU-
KOBbIX, CBEPXMPOBOOALLMX W CBEPXTBEPObIX MaTepu-
anoB 1 KOMMO3UTOB, HEMMHENHOOMTUUECKMX KPUCTASIOB,
HaHOMaTepPManoB U HAHOCTPYKTYP, PaspaboTKy U OCBO-
€HVe B MPOM3BOACTBE HOBbIX BMOOB KOHKYPEHTOCMO-
co6HOM npogykumn. B obnactm d¢yHgameHTanbHbIX W
MPUKIagHbIX HayuHbIX uccnegoBaHu B 2024 rogy
pa3paboTaHa TEXHONOMMA U TEOPETUYECKM OBOCHOBaH
MEXaHU3M YMyULUEHUA 3SMIEKTPUUECKUX U MarHUTHbIX
CBOWCTB HOBbIX 3JIEKTPOKEPAMNUYECKUX MaTEPMASIOB C
MeTacTabuibHOM  CTPYKTYPOM Ha OCHOBE CIIOXHbIX
OKCMOOB MepexodHbiX METannoB, BOCTPEOGOBaAHHbIX
COBPEMEHHON MUKPOSNEKTPOHHOM MPOMbILLNEHHOCTbIO.

8 Hawa nctopus

BrepBbie npu TeMnepatypax 6-300 K goctoBepHO
onpepeneHa LWWPWUHa 3anpeLleHHON 30HbI U yCTa-
HOBMEHbI MEXaHN3Mbl N3y4aTeNlbHON PEeKOMOUHa-
LUMN B TOHKUX MIIEHKaX MPSAMO30HHOIo Mosyrnpo-
BOOHMKOBOro coegmHeHna Cup,ZnSnSes CO CTpyK-
Typon KecTeputa. [NpennoyxeH W pasBUT HOBbIN
MeTon nonyueHus rpadeHa U POACTBEHHbIX emy
YrNepPOaHbIX CTPYKTYP, UCMOMb3yeMbIX OMA co3fa-
HWS KOMMOHEHTOB KaTOOOB M aHOOOB B HaTpuii-
WNOHHbIX aKKYMYNATOPaX, PE3UCTUBHBIX 3/IEMEHTOB
ONA  rMoKUX HarpeBaTenel, TennooTBOOALLMX
3/1eMEHTOB B 3MIEKTPOHMKe. B VHCTUTYTE akTBHO
npoBOOUTCA  MOMIUTUKA MO  YMNPOUEHUIO CBA3N
dyHOAMEHTanbHOM  HayKm U MNPOU3BOACTBA.
B 2023 - 2024 rogax BbIMNOMHEH KPynMHENLWNA B
nctopum HAH Benapycn KOHTPaKT C POCCUIACKOMN
KOMMaHuen Ha cymmy o6onee 20 MUAIMOHOB
OOMNapoB Mo CO3AaHNI0 MHOTOCMOMHBIX  MarHUTO-
MAKMX MOKPbITUI 0118 3KPaHUPOBaHNSA OT 3MIEKTPO-
MarHUTHbIX MOMEX Y3/I0B  MUKPO3EKTPOHUKM
[PaKETHO-KOCMMUECKOW TEXHUKMW.

-

SﬂeKTpOMaFHVITHbIe SKPaHbI



YcTaHOBKa BbICOKOIrO OaBfieHua Osa CuHTe3a
MOHOKPUCTanJioB aliMa3oB

CosgaHHble B LUEHTPE OSJIeKTPOMarHnTHble SKpPaHbl
obecneunBaioT SNIEKTPOMarHMTHyt0O  COBMECTUMOCTb
SJIEKTPOHHbIX YCTpOVICTB N NCNOJIb3YIOTCA Ha KOCMU-
YeCKMX annapatax MexxnyHaponHoOro ypoBHA.

PasBuTbl HOBble TEXHOMOMMU CUHTE3a CBepPXTBEpPnbIX
MaTepuasnoB, C UCMOIb30BaHNEM KOTOPbIX BbIMyCKaeTcs
06pabaTblBaloLLMIA MHCTPYMEHT, MPUMEHAEMbIN Ha BeOy-
LLIMX MALLUMHOCTPOUTENbHbIX MPEANPUATUAX CTPaHBbI.

[na 3akpblTMA NoTpebHOCTEN HaLMOHANbHOW 3KOHO-
MKW B 06pabaTbIBaloLLLEM NHCTPYMEHTE Ha 6a3e LeHTpa
cosgaH VIHXMHUPUHIOBbI CEPBUCHbIN LEHTP MO CBEPX-
TBEPObIM MaTepmanam.

Paspa6oTaHa 1 ocBoeHa TEXHOSIOMMA BbIMyCKa KOMMO3u-
LMOHHOrO MarHUTOMArKOro Matepuana W UsOoenuii Ha
€ro OCHOBE — MarHWTOMPOBOLAOB AJ1A TPaHCPOPMaTOPOB,
Lpoccenel, aneKTpoaBUraTeNiel 1 aNeKTPoreHepaTopoB.

OTtpacneBaa naGopatopusi paguaLMoOHHbIX BO3-
nencteun HIL, no MmatepranoBeqeHnio B TECHOM
B3anmopgenctBunm c¢ OAO «UHterpan» ABnAetcs
YaCTbIO TEXHOMOMMUECKON LIEMOUKN MPOM3BOACTBa
MUKPOCXEM W WCMbITaTENbHOM MIOWAOKON Ha
YCTOMUMBOCTb K MOHU3UPYIOLLEMY U3MYUEHMIO.

B ueHTpe ycnelwHo BedyTcA Hay4HO-TEXHUUECKUE
PaboTbl MO CO3JaHUIO HaTPUN-TPadEeHOBbIX aKKy-
MYNATOPOB A1 3MIEKTPOTPaHCMNopTa.

B 2024 rogy 3aBeplLueHa pa3paboTka KOMMNOHEHTOB
M co3[0aH MNPOTOTUM HaKOMUTENBbHOIO YCTPOWCTBA.
CospaHHble akKyMyNnATOPbI CTabUIbHO paboTaloT B
OuanasoHe Temnepatyp ot -20 go +40 °C, uto
WCKJIOUaeT HeOo6XOOMMOCTb B CUCTEMaX TepMope-
ryNMPOBaHKA.

CornacHo  pesynbratam neperoBopoB ¢
KUTaCKMMM KOJJIEraMi, CyLLECTBYET NepcreKTBa
co3faHnsA COBMECTHOIro MpeanpuaTus Mo npons-
BOLOCTBY aBTOHOMHbIX WCTOUHMKOB  3JIEKTPO-

3HEPrmn Ha OCHOBE HaTPUEBbLIX GaTapeil.

RE | Ol
1R
Okcnosnumsa «Hatpnn-rpadeHoBbIN aKKyMynAaTops
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HALWA MCTOPUNA

B 2004 rony 17 aBrycta Ha LOMKHOCTb FeHepasnibHOro OUPEK-

Topa VIHCTUTyTa 6biN1 HasHaueH Penociok Banepuit Muxaiinosuu.

B 2007 rogy WHcmmTyT npeobpas3oBaH B [ocymapcTBeHHOE
HayUHO-TMPOWN3BOACTBEHHOE o6befuHeHVe «HayuHo-
npakTnueckn ueHtp HAH Benapycn no matepranoBeneHmto».,

B HacTosiLee BpeMA MHCTVITyT obnagaeT BbICOKUM Hay4yHO-
TEXHNYECKMM NOoTeHUMnanoM, UMeeT COBPEMEHHYID HayuHO-
ncenenoBartesibCKyto 6asy, HOoBeNLwmne o6pasu,b| SKCrNepnMeH-
TaJlbHOro M npon3BoncTtBe€HHOro O60py,El,OBaHVIF|.

WMHCTUTYT nopoepXXUBaeT  aKTMBHOE — HayuHO-TEXHWUYECKOe
COTPYOHUYECTBO C OpraHM3auMAMK GIIVXKHEro U [asnbHero
3apy6exba.

COBMECTHO C 3apyGexHbIMA YHMBEPCUTETAMU U HayUHbIMU
LeHTpaMu BedlyTcA paboTbl MO CO3OaHUI0 MEPCNEKTUBHbIX MaTe-
puanoB OnA CrNUHTPOHUKA U MarHUTOSNEKTPOHMKN, BKJIoUas
MYJIbTUDEPPOVKN U CTPYKTYPbl C FUraHTCKUM MarHUTOCOMpO-
TUBJIEHVEM.

C poccUICKMMKU MapTHEpaMK, BKJIloUas BedylMe HayuHble
LUEHTPbl U MPeanpusatusa 060POHHO-NPOMBILLIEHHOTO  KOMI-
JIleKca, pPasBMBAlOTCA TEXHOMOMMM  3alUMTHBIX MOKPbLITUIA Ond
KOCMWYECKON U aBUaLMOHHOW TEXHMKW, CO3OAloTCA MarHuTo-
niasMoHHble MeTamaTtepuanbl U HaHOCTPYKTYpbl A8 UHpa-
KpacHbIX CBETOAMOLOB.

10 Hawwa ncropua

denocioxk Banepuit Muxainosuy

YcTaHOBREHbI MPOUYHbIE Oe10Bble KOHTaKTbl C Mpo-
MbILLWTEHHbIMW NPenrnpuAaTnaAMn B obnactn nepcrnex-
TUBHbIX paspa60TOK, BKo4aaA CTeJiC-TeXHOJ10Irmu,
HOBbI€ TUMbl aKKyMYJTATOPOB N KOMMO3UTHbIE MaTe-
puanbl 4nAa pas3yinuHbIX OTpaCJ'IeVI MPOMBbILLUNEHHOCTW.

HayuHas neATenbHOCTb LIeHTPa TakyKe NpoaBnsaeTcs
B OpraHuM3aumMyM  KPyMHbIX  MeXOyHapoOHbIX
KoHdepeHuunn. B 2025 rogy npoluna TpaguumMoHHas
Xl MewgyHapogHaa  HaydHaa  KoHdepeHuuA
«AKTyanbHble npo6nemMbl GU3MKM TBEPOOro Tenas.
O6Luee uncno 3aperMcTPUPOBaHHbBIX YUaCTHUKOB
KOHdepeHUMn cocTaBuo 298 uenioBeK, N3 KOTOPbIX
159 BbiGpanu onnanH-popmMart, a 139 npucytcrBo-
BanM OuHo. B pamkax Meponpuatna Takxke 6blio
npeactaeneHo 368 OOKMagoB, cpedn Kotopbix 233
Tesnca n 135 nonHoLueHHbIX cTaTen.



HMNO «HMLU HAH Benapycu no MatepuanoBedeHWo» npen-
CTaBnAeT co6oW KPYNMHOe O6GbeduHEHMEe, B COCTaB KOTOPOro
BXOOAT 7 HayUHbIX UMPON3BOOCTBEHHbIX OPraHN3aLmii, uto obec-
neunBae NOMHbIA LMK OT pyHOAMEHTaNbHbIX UCCenoBaHUN 00
BHEOPEHVA rOTOBbIX TEXHOMOIUIA.

THY «PU3NKO-TEXHUYECKMNI MHCTUTYT
HAH benapycn»

[unpekTop — 3anecckui Butanui
[eHHaOobeBWY,

LOOKTOP PU3NKO-MaTeMaTUUYECKUX HayK
Ten.: +375-17-367-60-10

e-mail: v.zalesski@phti.by

HY «MHCTUTYT MexaHWKn MeTansno-
NnonMMepHbIX cuctem uM. B.A. benoro
HAH Benapycn»

[unpekTtop — Kpunsorys Opun
Mwuxawnosuy,

LOOKTOP TEXHUYECKUX HayK, OOLEeHT
Ten. + 375-232-34-06-41

e-mail: mpri@mpri.org.by

HY «MIHCTUTYT TexHOMormm MeTansioB
HAH benapycn»

[upektop — Xuranos AHatonum
HukonaeBwny,

LOOKTOP TEXHUYECKUX HayK, OOLEeHT
Ten.: +375-222-64-93-27

e-mail: info@itm.by

HY «MHCTUTYT TEXHUYECKON aKyCTUKU
HAH Benapycu»

[unpekTtop — Py6aHnK Bacunun
Bacunbeswny,

LOOKTOP TEXHUYECKUX HayK, OOLEeHT
Ten. +375-212-33-19-41

e-mail: luyda@physics.by

HY «AHCTUTYT NprknagHon $Usnkn
HAH benapycu»

[unpekTop — Xendeu Muxaun
IbBOBWMY,

LOOKTOP TEXHUYECKUNX HayK, Npodeccop
Ten.: +375-17-357-67-94

e-mail: kheifetz@iaph.bas-net.by

PMYMN «®epput>

[upekTop - LLlamb6aneB Buktop
HukonaeBny,

KaHOMOaT GU3MKO-MaTeEMaTUUECKNX
HayK

Ten.: +375-17-379-13-21

e-mail: info@ferrit.by

PIYT1 «Onkepm»

[unpekTop - LLlenkoBckuin Anekcemn
Mwuxannosuy

Ten.: +375-17-284-11-65

e-mail: 2841155@bk.ru




CTPYKTYPA O PAHU3ALNA

B NHctutyTe pabotaet 152 ven., n3 Hux 1 uneH-koppec-
rnoHOoeHT, 1 akageMuK, 7 OOKTOpoB Hayk, 40 kaHgu-
[atoB Hayk u 47 wMonogbiX YyueHblX. VIHpopmaumsa
aKTyanbHa no coctoaHuto Ha 09.03.2026.

Na6opaTopua Teopun TBEPHOro Tena

INa6opaTtopna OKCHMOHbIX MaTepunanoB

Jlabopatopua GpU3MKK BbICOKMX OaBIEHNN
CBepXTBepOblX MaTepuasioB C OMbITHbIM
NPON3BOLACTBOM

OTtpacneBasa nabopatopua pagnauyoHHbIX
BO30eWNCTBUN

JTabopatopua GU3NKMU MarHUTHbIX
MaTepunanos

12 CTpyKTypa opraHusaLmm

PyHOaMeHTanbHble UM MpUKIagHble  UCCnenoBaHus
MO «HMNU HAH Benapycn no maTepuanoBeneHuto»
ocywectensAtcA B 10 HayuHbiX noppasfoeneHusx
(nabopatopusax 1 otaenax), Cpeam KoTopbix:

J1labopatopua PU3NKO-XUMNYECKNX
TEXHOMOMNN

JTabopatopua GU3NKN MarHUTHbIX MIIEHOK

INa6opaTtopma ONTUUECKOI CNEKTPOCKOMMU
MoJyNPOBOAHNKOB

Jla6opatopua $pnsmKm nonynpoBOOHUKOB

INa6opaTtopua SMEKTPOHHOM KepaMmKu




KpyroBas guarpaMma HarnsoHo OEMOHCTPUPYET pac-
npeneneHne  KIUEBbIX HamnpaBfieHUA  HayuHoW
neatenbHocT LleHTpa. MpoueHTHOE COOTHOLLEHNE
MOKas3bIBaeT MPUOPUTETHbIE TEMATUKKM, TaKMe KaK
mMatepunanoBeneHne (30 %), wuHxeHepua (26 %),
KOMIMbloTepPHble TexHonornn (16 %) n 1a.

B NHcTnTyTe gencTByeT acnmpaHTypa 1 OOKTOpaHTypa
no cneunanbHocTaM 0 1.04.07 - dmsmka KoHOeHCUpPO-
BaHHoro coctoaHna un 010410 - ¢uanka nonynpo-
BOLHWKOB; pabGoTaeT COBET MO 3aluuTe OMcCcepTaLmn
[ 01.06.01.

300

200

100

1960 1980 2000 2020 2025

3% 30%

16%
m MartepunoseneHvie m Ouanka
B /HxkeHepus m Xnmusa
B XvMrueckasa VHXeHepus Buoxummns
m KoMnbioTepHble TeXHoNnornm Martematnka
B OHepretnka [pyroe

ExxerogHo HayuHble coTpyoHukuM LieHTpa ny6nvkyotr B
MeXOyHapOOHbIX PeLLEeH3NPYeMbIX XypHanax OKOoJo
250 Hay4HbIX paboT, MHOEKCUPYEMbIX B 6a3e OaHHbIX
Scopus.

OTO [OEMOHCTPUPYET CTabuibHO BbICOKUA BKag
HaLlero MHCTUTYTa B MUPOBYIO HayKy O MaTepuanax.
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HAI'PALDI

CoTpyoHvkamn VIHcTUTyTa nosnyueHbl 8 rpaHTtos lNpesnaeHTa Pecrny6nnku Benapyce,
25 cTunenamin MononbiM yueHbIM [Mpe3ngeHTta Pecny6nukm benapych, 6 monogbix

yueHbIX CTanu naypearamut NpemMun MMeHn akanemrka XM, Andeposa, 7 uenosek —
naypeatbl KoHKypca «100 Mmonogbix TanaHtoB HAH Benapycu».

1980 r. locymapctBeHHas npemusa BCCP 3a uukn pabot «ViccnegoBaHune n paspaboTtka Me-
TOOOB MCMOMb30BaHWUS U3IyUEHUI B TEXHOOMIM NOJTyNPOBOOHMKOBBIX MPUBOPOB 1 UX BHEAPE-
HVe B NPoun3BOACTBO» (aBTOpCKMit Konnekne: .. KopluyHos, HH. Koconanos, B.A. Conogyxa)

1990 r. [ocynapctBeHHaa npemua BCCP  3a  MoHorpaduio «OTpaykeHne cBeTa OT
YCUNMBaIOLLIMX U HENMHEHbIX cpeny» (aBTopckuin konnektue: b.b. boiiko, H.C. [etpoB)

1992 r. [ocymapctBeHHas npemua BCCP 3a umkn pabot «Pa3paboTka HayUHbIX OCHOB CUHTE-
3a CBepXTBEPAbIX WHCTPYMEHTasbHbIX MatepuarnoB: (aBTOpckui konnektus: A.M. MasypeHko,
A.A. NayceHko, B.B. Hnumnop, 3.6. Pakmukuimn, M.A. Kosnosckui)

1997 r. Mpemus npeanneHTos Akagemuit Hayk benapycu, YkpauHbl 1 MongoBbl npucykaeHa
3a paboty «IexHomnorus nosyueHus,, GrUanUecKmne CBOMCTBa U NPUMEHEHNE MOMYNPOBOAHNKO-
BbIX KpucTannoB coefuHeHu rpynnbl A2B5s» (aBTopckuit konnektue: AY. LLener, BM. Tpyxah,
coBMecTHo ¢ coTpyaHukamu HAHY n AHPM)

2001 Mpemuns wnmenn axkagemuka B.A. Konmiora 3a paborty «VlccnegoBaHue sBneHus
KoroccarnbHOro MarHUTOCOMPOTUBIIEHUsT B Cynbduaax d-areMeHToB: (aBTOPCKUIN KOMNEKTUB:
I"W. MakoBeukun, KA. AnyLukesuy)

2004 r. locymapctBeHHaa npemua Pecnybnukmn benapycb 3a umkn pabotr «MarHutHble

CTPYKTYpPbl U GU3NYECKME CBONCTBA MHOTOKOMIMOHEHTHBIX CUCTEM C NMEPEXOOHbIMU U PenKo-

3eMesIbHbIMU 3fIEMEHTaMK, PaspaboTKa HOBbIX MarHUTHbIX MaTeprarsioB, CoO3faHne 1 NpousBom-
CTBO 3/IEMEHTOB 1 YCTPONCTB 3NTEKTPOHHOWN TEXHWKU> (aBTOPCKMIA KonnekTus: M. MakoBeLkuiA,
IA. ToBop, B.M. PuixkoBckuin, U.0. TpoaHuyk, BM. ®efociok, B. H. LLlam6anes)

2014 r. Npemus Andeposckoro doHoa 3a paboty «MHorocnowHble NneHo4YHble, HaHOPa3-
MepHbIE 1 KOMMO3WLIMOHHbIE MaTepuarnbl 1A SKPaHUPOBaHUS YCTPOWNCTB MUKPO3NIEKTPOHHOM
TEXHUKN OT MarHWTHbIX W 3NIEKTPOMArHWUTHbIX TMOMell eCTECTBEHHOMO UM UCKYCCTBEHHOro
npovcxoxxaenusa (A.B. TpyxaHoB)

2015 . Npemus Poccuitckoit akafeMun Hayk 1 HaLmoHanbHol akagemun Hayk Benapyci 3a
UMK paboT «MaTepuarbl U NeHOUHbIE reTEPOCTPYKTYPbI 418 YCTPOUCTB CMIMHTPOHMKI U Mar-
HOHUKW» (@BTopcKUiA kKonnektve: BM. ®enociok, AW. CtorHuii, A.B. TpyxaHoB; B.M. HoBoTopLies,
B.A. Keuko, C®O. MapeHKuH - HCTUTYT o6Luelt 1 HeopraHuyeckuin xummmn um. H.C. KypHakoBa,
r. Mocksa, P®)

2015 r. Mpemus  vMeHn B.A. Koniora 3a paboty «3neKTPOHHble U MarHUTHble ¢$a3oBble
nepexofdbl B KaTUOH-aHMOH 3aMELLEHHbIX XaSlbKoreHuaax MapraHuas (ABTOPCKUIA KOMNEKTUB:
IN. MakoBeukuit, K. Anywkesny, AWN. Mansc, O.9. [emuaoeHko)

2016 r. Mpemusi umenn B.A. Koriora 3a paboty «OnTnyecKkas CNeKTPOCKOMNUSA N SMEKTPOH-
Haa HaHocTpykTypa Ge/Si ¢ Monekynamm mn3 KBaHTOBbIX Touek Ge» (aBTOPCKU KONMEKTUB:
A.B. Mynpbin, B.[1. YXvnBynbko)
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2016 r. [ocynapctBeHHas npemus Pecnybnvku benapych 3a paboty «PaspaboTka 1 opra-
HM3aLMSA MPOMBbILLITIEHHOIO MPOM3BOACTBa 3KCMOPTHO-OPUEHTUPOBaHHBIX MUKPOSMEKTPOH-

HbIX M30envin 4BOMHOIO U crielmarnbHOro Ha3HaueHUM Ha OCHOBE CO3[aHNA COBPEMEHHbIX

METO0B MPOEKTUPOBaHUS MOMYNPOBOOHUKOBbBIX TEXHOMOMMIA Y BbICOKOTOUHOMO aHamnmtm-

UEeCKOro 1 c6opoUHoro ob6opynoBaHusa» (@BTopckuin konnektme: C.C. [pabunkoB 1 npencra-

BUTENW OPYrMX opraHu3aumii)

2019 r. Mpemus nmern Axagemuka WM. Andépoa ans Monogdbix yuéHbix HAH Benapy-
CU 3a UMK pa6oT «OnTMMMU3aLmsa YCroBUIN CUHTE3a 3MIEKTPOXMMUUECKUNX GYHKLIMOHaNbHBIX
MaTepunanoB A5 NPaKTUYecKmx npumeHeHnn» (U, Tnwkesny)

2020 r. Mpemusi MeHn Akanemmka Y. Andéposa ong Monoabix yuéHbix HAH Benapy-
CY 3a UMK paboT «Koppensuus ycroBUii 3MEKTPOXMMUYECKOTO CUHTE3a, CTPYKTYPbI U
dYHKLMOHAIbHbIX CBOWCTB HAHOCTPYKTYPUPOBAHHBIX MaTepuarnoB [fs MpPaKTUUECKUX
npuMeHenni» (T.V. 3ybapb)

2021 r. MNpemus mern Axagemuka Y. Andépoa ans Monogbix yuéHbix HAH Benapy-
cu 3a UMKN paboT «Paspabotka M CUHTE3 HOBbIX MYNBETUGEPPONLOHbBIX FETEPOCTPYKTYP C
dyHKUMoHanbHbiMM  CBY  xapakTepuctukamy, BOCTPe6GOBaHHbIMW [ MPAKTUYECKOro
NMPUMEHEHMs B KauecTBe HOBbIX 3/1EMEHTOB 6a3bl MarHOHUKN UM MUKPO3SMEKTPOHUKUN»>
(AWN. CepokypoBa)

2021 . MNpemus CotozHoro rocygapcrsa 3a pa3paboTKy 1 co3faHne BbICOKOIPdEKTUB-
HbIX CUCTEM 3IEKTPOMAarHUTHOW 3aLLUTbl, HOBOIO MOKOMEHNSA OAaTYMKOB MOTOKOB KOCMUYEC-
KUX MPUGOPOB C YIyUlEHHbIMU 3KCMyaTaLlMOHHBIMU XapaKTEPUCTUKaMU» (aBTOPCKUNA
konnektme: CC. [pabuunkos, AB. TpyxaHos; HW. Myxypos - HI1O «O3/1T»; H.J1. Bopoakosa,
O.M. Kopa6nes, B.A. KoTuos - UKW PAH, r. Mockga, PO)

2023 T. Mpemusi uMeHn Akagemika XM, Andéposa 015 MonogbIx yuéHbix HAH Benapy-
cu 3a UMKn pabot «PaspaboTka TeXHOMOrMmM CUHTE3a, KOMIMIIEKCHOE UccrenoBaHue daso-
BbIX MPeBpaLLeHUA N GUINUECKMX CBOWCTB MarHUTHbIX MaTepuanioB Ha OCHOBE CIIOMHbIX
OKCU[OB MepexodHblX METasyioB Y KOMMO3ULMOHHbIX HAaHOCTPYKTYP B MOHO- W MONu-
KpUCTannmnyeckmx coctosHnax» (AJ1. Yenynokesny)

2023 r. Mpemwis HAH benapycu B 06nactn GpU3NKO-TEXHUUECKMX U TEXHUUECKUNX HayK 3a
paboTy «PazoBble NpeBpaLLeHs B CriaBax, CoaepXallumx peaKo3eMerbHbIe NIEMEHTbI CO
CTPYKTYPHbIM, 3MIEKTPUYECKMM U MarHUTHbIM YropsifoueHEM, NEPCNEKTUBHDBIX OJ1A peanu-
3aUMM B YCTPOWCTBaX MUKPOINEKTPOHUKM»> (@BTOpCKUIA Konnektis: AM. YKuByrnbko,
KW. AnyukeBny)

2025 T. Mpemua CotosHoro [ocynapcTsa MOMOMAbIM YUEHBIM 3a LIMKI paBoT «Pusmnyeckime
N 3NEKTPOXMMUUECKME TEXHOOMUM CUHTE3A HU3KOPa3MePHbIX GYHKLIMOHabHbIX MaTepua-

JIOB N CTPYKTYP A1l CUCTEM CEHCOPUKM>» (aBTOPCKMIA KonnekTue: T.M. 3ybapb, .M. Tuwikesny;

WN.B. Ky6acos, A.B. TypyTuH - YHuBepcuTeT Hayku 1 TexHonorun MUCUC, r. Mocksa, P®)

2025 T. Mpemusa umern Axagemmka YN, Andépoa ans Monogbx yuéHbix HAH Benapy-
cu 3a UMK pabot «PaspaboTka METOLOB CUHTE3a U YCTaHOBIEHME 3aKOHOMepHOCTel dop-
MUPOBaHWA CTPYKTYPbl U GU3UUECKMX CBOWCTB HOBbIX MarHWUTHBIX MHOTOKOMMOHEHTHbIX
CUCTEM C MEepPexoHbIMM 1 PedKOo3eMerbHbIMU 3fleMeHTaMK, BOCTPEGOBaHHbIX A5 co3aa-
HWSA U3OENUA N YCTPOWCTB 31EKTPOHHON TexHUKus» (IC. PumMckui)

TakyKe HawmMKn coTpyaHUKamu nosydeHbl: OpaoeH Oteuectsa |l crenenn (B.M. ®efociok, 2019 r), Menanb PpaHubicka CkapbiHbl
(BM. depoctok, 2004 r,; O.B. NrHateHko, 2023 r,; AB. TpyxaHos, 2023 1), Mefasb «3a TpyaoBble 3acnyrn» (C.C. [pabumnkos, 2023 ),
HarpyaHbii 3Hak M. Y.M. UrnatoBekoro (BM. depociok, 2019 1), Medanb «/Tyuwmin Monogoit yueHbiin - 2021» CogpyyecTsa
HesaBucumbix [ocynapcTB 3a Bknag B pasButMe Hayku U obpasoBanHua (AB. Cranumk, 2021 r). NHctutyT 3aHeceH Ha

Belarus ICT

Sta rtupAward

Pecny6nukaHckyto gocky lNoueta B 2013 . u gocky MNoveta HAH Benapycu B 2012, 2015, 2016, 2017, 2018, 2022, 2024 rr..
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NOOPA3LOEJTEHNA

ITabopatopura GU3NKM MarHUTHbLIX MAEHOK

3aBenyoLmin nabopatopun

®enociok Banepuit Muxarinosuy
3acny)KeHHbIN feATernb HayKu,
uneH-koppecnoHaeHt HAH benapycwy,
OOKTOp $n3.-Mart. HayK, npodeccop

Ten.: +375-17-356-11-85 e-mail: fedosyuk@physics.by

ignal A= QBSD  Date 9 Oct 2014
Mag= 250KX WD= 16mm  PhotoNo.=9387 Time:125349
EHT =20.00 KV

COM-nzobpaxeHne matepumana MHorokpucTanbHbI Kopnyc
Ha OCHOBE BUCMyTa U anioMUHUSA

JlaGopatopus NPoBOOUT TEOPETUUECKNE U SKCMEPUMEHTaSIbHbIE
nccrnenoBaHUA B 0651acTM MarHeTU3Ma TOHKOTMJIEHOUHbIX Matepi-
anoB, M3yuyas YC/IOBUA CUHTE3A, CTPYKTYPY U YHKLUMOHaMbHbIE
CBOMCTBA HaHOCTPYKTYPUPOBaHHbIX, KOMMO3ULMOHHBIX U MHOMO-
CINOVHbIX MJIEHOK Ha OCHOBE METaIoB rpyrnbl Fe 1 CNOoXHbIX OKCU-
noB. KnioueBbIM HanpaBneHeM ABNAETCA pas3paboTKa TEXHOIOMI
M MaTepuanoB OfA cO3OaHUA MHOTOCIOMHbBIX U KOMMOSULMOHHbIX
CTPYKTYP, MNpedHasHaueHHbIX [0S 3alyUTbl  PadMOSIEKTPOHHOM
annapatypbl, OT BO3OENUCTBUA SJIEKTPOMAarHUTHBIX U3TyUEHWIA.

16 MNogpaspenexus

MapannenbHo BemyTcs  UCCReqoBaHWs Mo
CUHTE3y, aHann3y CTPYKTYpbl 1 OMTUMU3aLMK
3PEKTUBHOCTU KOMMOSULIMOHHBIX U FeTepo-
reHHbIX MaTepuanoB [AOnA paguaLnMoHHON
3aLLmTbI.

Yeunua chokycupoBaHbl Ha MaTepuanax Ha
OoCHoBe BonbdpamMa U UX KOMOMHaUMIA C
BMCMYTOM, Mefblo, rpadeHoM, nonuMepaMn u
OKCUOAMMU.

Llenbto pa60T ABJIAETCA CcO3OaHune JioKallb-
HOM pa,El,VIaLl,VIOHHOVI 3alNTbl 3NTEKTPOHHbIX
KOMMOHEHTOB KOCMWYECKOM annapartypbl OT
NOHN3NPYIOLLMX VIBJ'beIeHVIﬁ nyTemMm ontmMmnaa-
UM COCTaBa, BHYTPEHHEero CTpOEeHUA N Mac-
COFa6apVITHbIX XapaKTEPUCTUK MaTepunaosB.

BakHbiM HanpasBneHneM OeATeIbHOCTU TaKXke
ABnAeTcA paspa60TKa METOOOB MOHHO-JTyue-
BOW NHXXEeHepnn, COBMECTUMbIX CO CTaHOApPT-
HbIMN MUKPO3NEKTPOHHBbIMU TEXHONOTMAMMN.

3T MeTofdbl HanpaBseHbl Ha GopMUpPOBaHUE
HaHOpPa3MepPHbIX CIOeB METaIOB U MeTaIo-
OKCWOOB Ha PasnMuUHbIX MOOJSIOMKaxX O Npu-
MEHEHUS B MEPCMEKTUBHbIX YCTPOMCTBaX
MarHUTHOW U CTIMHBOJTHOBOM CMNUHTPOHUKW.



Na6opatopusa Teopumn TBEPOOro Tena

3aBenyloLmin naboparopum
Canko AnekcaHngp letpoBuny
[lokTop $un3-Mart. HayK

CneKTpbl reHepaLmnmn 60KoBbIX

Ten.. +37/5-17-378-12-14 e-mail: saiko@physics.by Monoc BbiCOKoronopaaxa

JlaBopaTtopua NpoBoaOUT NepenoBble TEOPETUYECKNE UCCIENOBaHNSA
B 06/1aCTV KBAHTOBOW PU3NKN N POTOHUKN, OCHOBHbIE HamnpaBneHus
BKJIOUAOT M3yuyeHue OUCCUMAaTUBHOW OMHaMUKW KyOUTOB, MOOENU-
[pOBaHMEe KBaHTOBbIX TPAH3UCTOPOB U Pa3paboTKy TEOPETUUECKUX
OCHOB [O151 YNpaBfeHUss CBETOBbIMUA WUMITyIbCaMU B HEIMHENHbIX

cpenax.

Ocoboe BHWUMaHWe  ygOensercsa
MCCMNENOBaHNIO OMNTOMEXaHUUECKNX
CUCTEM, HENMMHENHOW TeparepLoBom
ONTMKE U  paspaboTKe HOBbIX
MEeTon0B XapaKTepusaumm
MaTepunasnos.

Haquaﬂ OEeATeJIbHOCTb OXBaTbiBae€T
KaK CI)YH,EI,aMeHTaJ'IbeIe ACMNEKTbI
KBaHTOBbIX ABNEHNN, TaK "
NnpuKnagHble 3a0avn nasepHon
ONarHOCTUKN N ONMTOre€HEeTUKN.

Bknitouasn n3ayueHne SJIEKTPO-
MarHUTHbIX npoueccoB B
MarHeTunkKax.

OMTOMEXaHNUECKON CUCTEMDI

MO,EI,eJ'IVIpOBaHVIe npoxoxxaoeHnAa BUXPEBDBIX NMMYNbCHbIX
My4yKOB B HENMWHENHbIX cpenax
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NOOPA3LOEJTEHNA

NaGopatopna OKCUOHbIX MaTepuanos

3aBeqyoLnin nadoparopmmn
KaprnnHckun Omutpuin BnagnmMmposuy
[loKTOp PU3-MaT. HayK, OOLEHT

Ten.: +375-17-378-28-14  e-mail: karpinsky@physics.by

JlabopaTtopusa NpoBOOUT KOMIIIEKCHbIE UCCe-
OOBaHUA B o6nactn GyHKLIMOHaNbHbIX OKCUa-
HbIX MaTepuanoB, 06beAuHAA dyHOaMeHTasb-
Hyl0 HayKy W MpuKIagHble paspaboTKu.
B cdepe dyHOaMmeHTanbHbIX UCCAEO0BaHNIA Mbl
n3yuyaeM B3aMMOCBA3b Mexny KpucTanimuec-
KOV CTPYKTYPOM 1 CBOMCTBAMMW CITOXKHbIX OKCU-
OOB [ONA CO3MaHvA HOBbIX MatepuasnoB Ofs
CMMHTPOHMKY, a TaKXe 3aHMMaeMCa POCTOM U
aHanM3oM  MOHOKPWCTasnMoB [ONA  MUKPO-
3NEKTPOHUKMN.

Ha npuknagHoOM ypoBHe naGopaTtopusa crneum-
annanpyeTca Ha paspaboTke TeXHOSIoTU W
MENTKOCEPUNHOM MPOU3BOACTBE CUHTETUUECKNX
OparoLUeHHbIX KaMHeW, Takux Kak usympyn u
candup, a TaKyKe MOHOKPUCTaNNOB 011 fasep-
HOW TEXHUKW.

BakHbIM HanpaBneHneM ABnAaeTcA co3naHune
HOBbIX q)yHKLI,VIOHaJ'IbeIX KepaMnK C nepcnek-
TMBHbIMA  MarHUTOTPAHCMOPTHbIMUA N MbE30-
SJIEKTPUYECKNMUA CBOWCTBaMU " MooepHun3auna
Be,ALSi,0,]
o6opy,uOBava 0n1A X BblpallnBaHUA.

18 MNonpaspeneHusa




Ilabopatopuna $G13MKK BbICOKUX OaBMEHNN
N CBepXTBEPLbIX MaTePUarnoB C OMbITHbIM
NPOU3BOOCTBOM

3aBegyoLumin naboparopumn
NruateHko Oner BnagnmMuposuy
KaHomnpat ¢pus-Mart. Hayk, OOLEeHT

Ten.: +375-17-369-11-87 e-mail: Ignatenko@physics.by

—s————s
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Kpuctannmueckas
CTPYKTypa anMasa

JlaBopaTtopua cneunannanpyerca Ha WUCCNeOoBaHUSAX U TEXHOMOrMAX B 06ractu
cBepxTBEpObIXx MaTepuanoB. OCHOBHOe HarpaBneHue paboTbl — co3naHue U
MoOMOUKALIMA CUHTETMMECKMX anMa3oB W KyGUUYecKoro HuTpupga 6opa C
MCMONb30BaHMEM 3KCTpeMasbHbiX OasneHur o 8 IMla n temnepatyp go 3000 K.
HayuHble coOTpyOHVKM nabopaTopun 3aHUMAKOTCA CUMHTE30M MOHOKPUCTaISIOB
anmMasza Metogamun HPHT (High Pressure High Temperature) u CVD (Chemical Vapor

Deposition) Becom fo 5 kapar.

[ononHutenbHo nposogATcA

nccnenoBaHna B 061actm Mogudu-
KaLum CBOWCTB KpUCTanioB
nocpencTBOM  PasfNYHbIX MOCT-

pocToBbIX 06paboTok. Kpome Toro,
B NTabopaTopun CUHTE3NPYIOTCA Mo-
POLLKM KyGUUECKOro HUTpMaa 6opa
1 anmMasa pasnuyHon 3epPHUCTOCTU

1N KOMMO3WLMOHHbIE MaTepuarbl Ha
MX OCHOoBe. TakMM 06pa3oM obec-
neunBaeTca MOJHbIA LMK Uccre-
[OBaHUI - OT dyHOaMeHTaNbHbIX
MpoLEeCcCoB  KpuUCTanMsaumm 0o

BHeOPEHWA rOTOBbIX TEXHOJIOTUI B
pasnuuUHbIX 06MacTAX HayKX U Mpo-
MbILLNIEHHOCTU.




NOOPA3LOEJTEHNA

ITabopatopusa GU3NKM MarHUTHbIX
MaTepuarnosB

3aBenytoLmm nabopatopun
YKenynkesuu AnekcaHgp JlaproHoBnY

Kangnoat $oma.-Mart. HayK, OOLEeHT

Ten.: +375-17-272-23-37 e-mail: zheludkevich27@physics.by

COM-CHNMOK KOMMO3ULIMOHHOIO
MarHMTOMSAIrKOro MaTepuana

JlaGopaTopuss npoBoOMT  dyHOAMEHTasbHble W MpPUKIaOHble
uccnenqoBaHUA B 06MacT  MarHUTHbIX  MaTepuanoB UM HaHo-

CTPYKTYP.

YueHble CUHTE3NPYIOT HOBble MarHWUTHble MaTepualbl, BKJIIOUaA
NHTEPMETaNIJIMUECKNE COEeONHEHNA, MyJ'IbTVIq)eppOVIKVI N TOHKUNE
nneHKn. A Takxe N3y4aloT UX CTPYKTYPHbIE, MarHUTHblE U TPaHC-
MOPTHbIE CBOWCTBa B SKCTPEMaJIbHbIX YCITOBUAX. Oco6oe BHUMa-
HWe ygenaetca MatepunanamM C rmMraHTCKMM MarHUToOKaJiopuvyeCKnm
Sq)q)eKTOM 1 KOnoccaJibHbIM MarHUTOCOMPOTUBTIEHNEM.

20 MNogpaspenexus

B npvknagHon cdepe nabopatopus
paspabaTtbiBaeT KOMIMOHEHTbI Os
MEOUNLIMHCKOM TEXHUKW (MarHuTo-
Tepanus), 3MNEKTPOTEXHNYECKNE
M3OENMA Ha OCHOBE KOMMO3WULIMOH-
HbIX MaTepuasnoB, HarpeBaTesbHble
3MIEMEHTbI U CrneumnannsnpoBaHHoe
obopynoBaHue ons CUHTE3a
$YHKUMOHANbHbIX MaTeprnanos.

ViccnenoBaHuA oxBaTbIBaOT MOSHbIN
UMKJT — OT CMHTE3a MatepuasioB 0o
CO30aHNA roToBbIX yCTpOVICTB.
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Croiika ynpasneHus

OtpacneBas nabopatopua pagnalMOHHbIX
BO30ENCTBUN

3aBenyoLnin naboparopun
PumMckni [puropuin CemeHoBUY
KaHomnpat oms-Mart. Hayk, OOUEeHT

Yckoputenb 3f1B - 8
[ranasoH sHeprun, MaB - 1,0-25
MoLyHocTb B nyuke, KBT - 90
MakcuManbHbIr TOK Nyuka, MA - 50

Yckoputenb YOI1-10-20C
[ranasoH sHeprun, MaB - 1,0-10,0
MoLuHocTb B nyuke, KBT - 25

Ten.: +375-17-378-12-38  e-mail: g.rymski@physics.by MakcumarbHbIN ToK nyuka, MA - 40

Kopnyc

SﬂeKTpOHHaFl nyLlwKa

+ OreKkTpon BbICOKOro
HanpsXeHWs

YckopuTenbHas
Tpy6Ka

BbII'IpFlMVITe.ﬂbHaFl

L ceKums

BbiBoObI NepBUUHON O6GMOTKM

MarHuTopaspaHbIii

L PasBeprtka

CxeMa yckoputens anekTpoHoB OJ1B-8

OtpacneBas na6opaTopusi NPOBOOUT KOMMJIEKCHblE Uccre-
OOBaHMA B 06nacti pagnauuMoHHON GU3MKKM TBepdbiX Tern,
yOoensaa oco6oe BHUMaHWE TaKUM MaTepuanam, Kak nony-
MPOBOOHUKN U CErTHETOSNEKTPUKM.

CoTpyOHVKN  NlaGopaTopun  U3ydaloT  BAMSAHWE FamMMma- U
3JIEKTPOHHOrO 06JTyUeHWsl Ha CBOWCTBa MoMyNpPOBOOHMKOBbIX
CTPYKTYP W paspabaTbiBaloT MeTofdbl MOBbILEHWS paaua-
LIMOHHOW CTOMKOCTU 3TEKTPOHHbBIX KOMMOHEHTOB, MpeaHasHa-
UeHHbIX [ paboTbl B YCMOBUAX MOBbILEHHON paguaumm,
B TOM UWCe A1 KOCMUYECKMX anrapaTos.

BakHbIM HanpaBneHneM ABNAETCA KOMMbIOTEPHOE MOOENNPO-
BaHMe [O30BbIX HarpysoK C TMOMOLLbO  MPOrpamMMHOro
Komnniekca Geant4 1 paspaboTka aKpaHOB OOMOSHUTESNIbHOM
paOraumoHHOM 3aLLuThI.

JlaBopaTopusi TaKye 3aHMMaeTcA MpUKNadHbIMKA 3adauami,
BK/loUaAd  pagMauMoHHylo  06paboTKy  MaTepuanoB WU
ucnbitaHne  3pPEKTUBHOCTY  pagualMOHHON  3alluTbl
3JIEKTPOHHbIX YCTPOWCTB.
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NOOPA3LOEJTEHNA

Ia6opatopusa GU3NKO-XUMUUECKUX
TEXHOOMN

3aBeqyoLnin nabopatopun
PazaHoB Mropb Bnagnmuposuy
Kanonoat ¢ms-mMart. HayK

Ten.: +375-17-370-13-01 e-mail: razanau@physics.by

CHUVMKM NPOCBEUMBAIOLLEN SMEKTPOHHOW MUKPOCKOMUM
MasnocnonHoro rpadpeHa

JlaBopatopua cneunanusanpyeTca Ha nepenoBblX WCCNeOOoBaHUSX B
061acTu yrmepoaHbIX MaTtepuanioB U MaTepuanoB ONA 3HEPreTUKK,
cosfdaBas TexHonormu [naa ycromumsoro éyayuero. Mbl pokycu-
pyemMcsi Ha GU3NKe U XMMUWM HOBbIX YITIEPOOHbIX MaTepunarnos, pac-
KpblBasi WX MOTEHUMan O BbICOKOTEXHOMOMMYHbIX MPUMEHEHWIA.

22 MNonpaspeneHusa

KnioueBbIM HamnpaBrieHUeM ABMAETCA paspaboTKa
WHHOBALMOHHbBIX PELUEHUIA  ONA  SNEKTPOXUMU-
UECKUX HaKoMuTenen aSHeprum: Mbl CTPeMUMCA
MOBbICUTb E€MKOCTb, CKOPOCTb 3apsfa W [ofro-
BEUHOCTb YCTPOMCTB.

Mbl pabotaeM Hag co3gaHueM BbICOKOIPPeK-
TUBHbIX  CYMNEPKOHOEHCATOPOB,  aKKYMyNATOPOB
1 TMOPUOHbBIX CUCTEM.

Halum yueHble CUHTE3NPYIOT HAHOCTPYKTYPUPOBaH-
Hble MaTepuarbl, UCMOSb3yA MeTodbl HaHOTEXHO-
JIOTWA, W co3HalT Ha WX OCHOBE KOMMO3UTbI C
MpPeBOCXOAHbIMWA QYHKLIMOHANBHBIMA CBOWCTBaMY,
OTKpbIBasi HOBble BO3MOMXHOCTM [JI MPOMbILL-
JIEHHOTO MPUMEHEHMS.

[padeHoBas neHa
HW3KOW MIIOTHOCTU

CynepKoHOeHcaTopHbIN
mMoaynb




Na6opatopnsi ONTUUECKOIN CNEKTPOCKOMNNM

MosyNPOBOOHUKOB Ocoboe BHWUMaHWe yOenseTca

ncenenoBaHmio MEXaHU3MOB N3NTy-
3aBenyloLLnin nabopatopum uaTeNbHOM  peKoMbuHaLmu B
).KMByano Ba,D,MM ,D,MI/ITpI/IeBI/IbI MPAMO3O0HHDbIX MOJyNPOBOOHUNKaX

1 pa3paboTke HOBbIX PpoTo-KaTanm-
TUUECKNX CUCTEM.

KaHomnpat oms-Mart. Hayk, OOUEeHT

Ten.: +375-17-367-00-32 e-mail: zhivulko@physics.by

Halum HayuHble COTpYOHMKN onpe-
nenswT dyHOaMeHTasbHble OMTU-
yeckue napaMeTpbl U Mpupoay
nedeKToB B LLUMPOKOM KJlacce Ma-
TepUanoB — OT KJlaCcCUUECKMX
KPEMHUMEBBIX CTPYKTYP [0 COBpe-
MEHHbIX MEPOBCKUTOB.

N306paykeHne NornepeuHoro ceueHms _ N306parkeHre NoBepxXHOCTU

MHOIOCTOMHOW HaHOCTPYKTypbl Ge/Si YNopAAoUYEHHbIX KBaHTOBbIX TOUEK
Ge B popMe NpAMOYrofibHbIX KoneL,

Jla6opatopusa NpoBOONUT KOMMIEKC-
Hble WccrnenoBaHUA B o6nactu
OMTUYECKOW OMarHOCTUKU  Mony-
NMPOBOOHUKOB U [OUSNEKTPUKOB
ONnA GOTOSHEPreTMKM U OMTO3EK-
TPOHUKMU.

B paMkax aToro HanpaBneHua Mbl
COBEPLUEHCTBYEM OMTUUECKME Me-
ToOdbl OWMArHOCTUKWU O Co3naHus
COJIHEUHbIX 3JIEMEHTOB U OMTO-
3MEKTPOHHbIX YCTPOWCTB C YIyu-
LUEHHBIMWN XapaKTEPUCTUKaMMU.

COM un306parkeHne nonepeUHoro
ceueHua nneHkn Cu,ZnSnSe,
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NOOPA3LOEJTEHNA

Ilabopatopusa $n3nKM NonyrnpoBOOHUKOB

3aBeqnytoLmin nabopatopun
MpemeHoK Banepuin denmkcoBny,
[lokTop PUn3-MaT. HayK, npodeccop

Ten.: +375-17-240-02-49 e-mail: gremenok@physics.by

COM-CHUMOK TOHKOMIEHOUHOIO
COJIHEYHOTrO 3fIEMEHTA

OcHOBHble ycunma cocpenoTtoyeHbl
Ha noJiyyeHnn n NnayueHnmn CBOWCTB
NepCneKTnBHbIX coefuHeHnn rpynn

2-1I-IV-V14 v HII-IV gna npuMeHeHua
Jlabopatopusa 3aHMMaeTcA nony- B dOTOBOMbTAMKE U  reHepaLu
UEHWEM W  UCCNeOoBaHMEM Bomopona.
METaJNTUYECKUX, nonynpo-
BOOHMKOBbIX M OKCUOHbIX
MMEHOK, BK/OUaa CTPYKTYpbl MCCJ'Ie,D,OBaHVIH HanpaBeHbl Ha
Ha WX OCHOBe, O MUKPO- W COBEpPLUEeHCTBOBaHNA TEXHONOIMMn
OMTOSNEKTPOHMKMN. " ylyulieHuna XapaKTEePUCTUK
MaTepuarnos.

Mbl cosnaeM TOHKMe MeHKN GyHK-
LIMOHAIbHbIX MaTepuanoB W KOMM-
NEKCHble MOKPbITUA OJ151 CONHEUHDbIX
31EMEHTOB, a TaKXKe paspabaTbiBaeM
MPOTOTUMbI  YCTPOWCTB, TaKue Kak
nHbpakpacHbie GOTOMPUEMHMKMN.
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NaGopatopnsa 9NEKTPOHHON KEPaMUKK

3aBe'D'y}OLU'MM ﬂa60paTOp|/||/| V|CCJ'Ie,|J,OBaHI/IF| HanpaBJieHbl Ha
bBnusHiok JllogmMuna AnekcaHOpoBHa MOMCK HOBbIX MaTepuasnos U
COBeEpLUEHCTBOBaHNE TEXHO-
norun nonyyeHna MartepurasioB
Ten.: +375-17-374-09-41 e-mail: luyda@physics.by Y TOTOBBIX N3OSN 1A panno-
QNIEKTPOHUKU U APYrmx otpac-
nen MPOMbILLJIEHHOCTW.

JlabopaTopusa 3aHMMaeTcA pa3paboTKon n
nccnenoBaHMEM  HOBbIX — KePaMUUECKUX
dyHKUMOHanNbHbIX ~ MaTepuasnioB  OnA
3M1EKTPOHHOW MPOMbBILLNEHHOCTU.

L I S

OcHOBHble ycunma cocpenortoyeHbl Ha

CO3faHNN N N3YyUYEHNN CEerHeToaIEKTPU-
1. UECKUX, OUNIINEKTPUUECKUX U Nnbe3o-

SJIEKTPUYECKNX MaTepunanoB C ynyJlleH-
AAAAAAAAAAAAAAAAAA HbIMU XapaKTEPUCTUKaMIN.

[ I

]

Oco60oe BHMMaHWe yaenaetca pa3paboTke
TEPMOCTaBUITbHBIX BbICOKOUACTOTHbIX
KepaMUYECKUX MaTepurarsoB.

e &8 3 % ¥ 8 8 85 &

BepetcA  usyueHue  MepcreKTUBHbIX
rMGPUOHBIX  CTPYKTYP  TWMa  CerHeto-
SNEKTPUK-CBEPXTPOBOOHUK.

2.

1. TeMnepaTypHble 3aBUCUMOCTU OMSNEKTPUUECKON MPOHULLAEMOCTU
CErHETO3MNEKTPUKOB

2. TeMnepaTypHble 3aBUCUMOCTU OUSNEKTPUUECKON MPOHULIAEMOCTM U
TaHreHca yrna OuaneKkTpuiecknx notepb CBY-MaTepunanos ¢ BbICOKO
TEPMOCTabUITbHOCTBIO

MWKPOCTPYKTYpa KepaMUUECKIX
MaTepuasnos C PasNNUHbIMU
anexTpoduanyeckmm ceoitcteamn 25




OCHOBHDbIE
PASPABOTKW

MaTepmanbl N TEXHOJTOMNN SJ'IeKTpOMaFHVITHOﬁ
3alnTbl NOCTOAHHBbIX, HNSKOYAaCTOTHbLIX U

MMMNYJIbCHbIX 3NTEKTPOMarHMUTHbIX nosnen

Poct TpeboBaHW K 3NEKTPOMarHWTHOM COBMECTUMOCTH,
MUHMaTIOPU3aLMN KOMMOHEHTOB U YCTOMUMBOCTM K BHELLHNM
3MEKTPOMarHNTHbIM ~ BO3OENCTBUSAM OOYCNaB/IMBaeT Heo6-
XOOMMOCTb  PaspaboTKN  3GGEKTUBHDBIX, TEXHONOTMUHbBIX W
KOHCTPYKLMOHHO adanTupyeMbiX SKPaHUPYIOLWMX MaTeprnanos.

,
— 4

an/IHLI,I/II'I LUYHTUPOBaHNA MarHMTHOIO NOTOKa

SﬂeKTpOMaFHI/ITHbIe
SKPaHbI

MoCTOsiHHbIE MarHWTHble TMOMSA U HU3KOYaCTOTHOE JIEKTPO-
MarHUTHoe nanyueHre abPeKTUBHO OCNaBMAITCH 3a CUET LUYHTH-
poBaHus. Takol MaTepuarn «nepeHanpaBiaeT» nose , CHUXas ero
BO3[EWCTBME Ha UyBCTBUTENbHbIE 3/IEMEHTbI 38 SKPAHOM.

MarHmtHbIn
MOTOK

MHorocnoiHbie SKpaHbl codepXaTt Ccyion C pasiMvyHbiIMU
¢I/I3I/IHeCKI/IMI/I CBOWCTBaMU - MarHUTHbIMU, SJIeKTponpoBoaA-
LLUMMUN N ONSNEKTPUYECKNMN.

KawOblli crio oTpaykaeT WM MOorJoWwaeT onpenesieHHyo
yactb AMUN 1 CHWMKAET MHTEHCUBHOCTb MOJIA Mo Mepe Mpo-
XOXOEHNUA uepes CTPYKTypy. Takol nonaxod MO3BOMSET
3 HEKTUBHO SKPaHMPOBaTb LUMPOKUIA OManasoH YacToT npwu
MUHMMaIIbHOW TOJILLMHE U Macce.

MHorocnorHasa CTpyKTypa
Ha ocHoBe cucteMbl Ni-Fe/Cu

26 OcCHOBHbIe pa3paboTku




Matepuarnbl 1 TEXHONOMMKN padnaLoHHON 3aLLMThl
OT LUMPOKOTIO CMEKTPa NOHU3NPY-
IOLLIMX U3MTYUEHNIN KOCMUUECKOTO

MPOCTPaHCTBa

CoBpeMeHHble paanoaneKTPOHHblE cUCTe-
Mbl ¥ annapatypa, Ucriofib3yeMble B aBUa-
KOCMMUECKOM, aTOMHOM TEXHUKE, KCTTya-
TUPYIOTCA B YCIIOBUAX BO3OENCTBUA LLINPO-
KOro CreKTpa MOHU3UPYIOLLMX U3MYUEHNTA.
Mbl MsroTaBnMBaeM crijiaBbl, KOMMO3UL-
OHHble MaTepuarsbl, MOKPbITUS Ha OCHOBE

BoJSibdpama, BUCMyTa, TUTaHa U NOJIMMEPOB.

KomMnosunumnoHHble Matepuanbl Ha ocHoe W-C, W-nonnmep

n cuctembl W
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Lo 4

4 KoHTelHep BblICOKOro
naBnexHus (CaCOS)

CninaBbl Ha OCHOBe BOﬂb¢paMa N3rotaB-
nMBaTCA HalWuM yCOBEpPLUEHCTBOBaH-
HbIM MEeToOOM TropAayero unsoctatun-
YECKOro rnpeccoBaHuA.

3arotoBKa W3 BOMbdPaMOBOro rnopoLLlKa
rnoMeLaeTcs B repMETUUHYIO KaMepy, rae
rnon OeWCTBUMEM BbICOKOrO OaBfeHUs U
TeMnepatypbl NPOUCXOOUT PaBHOMEpPHOE
yrnioTHeHWe MaTepuana. bnarogapsa yco-
BEPLUEHCTBOBaHUIO  TEXHOMOMMK, HaMm
yOanocb B 3Ha4MTENIbHOW CTEMeHn
YMEHbLLUTb CKOPOCTb CUHTE3a C 2 YacoB
00 3 MUHYT.

Komnosutbl Ha ocHoBe Bosnbdpama 1 Meam OEMOH-
CTPUPYIOT BbICOKYIO W YCTONUMBYIO 3$GEKTUBHOCTD
3KPaHMPOBaHUA B LUMPOKOM [Marnas3oHe 3Heprun
ramma-usnyyeHuvs. [axke npu cpaBHUTENBHO Masown
TOMWMHE MaTepuasn obecrneunmBaeT 3HauUTENbHOE
CHMYXEHWE WHTEHCMBHOCTU W3MTyUeHUs], YTo Mofa-
TBEPXKOAETCA [OaHHbIMU MO UETbIPEM XapaKTePHbIM
pagvoHyknuaaM. Takas CTaGuiIbHOCTb U YHUBEP-
canbHocTb genaiT koMnoautel W-Cu HagexHbIM
pelleHveM Ons 3afjay paguauMoHHOW 3alumTbl B
3MNEKTPOHMKE.
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CBepxTBepOble MaTepuanbl U UHCTPYMEHTbI

Synthesis capsule
Anvils =

[ pyrophylite

innner (x6) .

‘ graphite B imner anvils
fngsten [ outer anvis

outer (x8) Il Rubber daphragm
steel B +ydrauic ol
szesnotin sale [ pressure vessel

Cxema b6ecnpeccoBoro annaparta mna paspesHasa coepa (BAPC)

Mbl paspabaTbiBaeM U MPOU3BOOUM CBEPXTBEPOblE MaTepu-
anbl U WHCTPYMEHTbl Ha UX ocHoBe. OCHOBY COCTaBNSOT
MOPOLLKN Kybmueckoro HUTpmaga 6opa (KHB) n cuHtetmueckoro
anMasa, CUHTE3NpyeMble MO OPUrMHAaNbHbIM TEXHOMOMMAM B
cuctemax Mg-B-N n Li-B-N. 311 matepuanbl xapaktepunaytotcs
YHUKasnbHbIM coueTaHneM CBOMCTB: nopoLukn KHB geMoHcTpu-
pytoT TepmocTorkocTb go 1400°C u  TennonpoBOOHOCTb
300-450 Br/mMK, a anmasHble nopoLkn mapok ACI5-ACI25 n
ACG65-AC125 coxpaHAT BbICOKYIO MPOUHOCTb MPU IKCTPeEMa-
NbHbIX Harpy3kax. Oco6oe BHWMaHWE YyOeNneHOo CO3[aHuio
KOMMO3MULIMOHHBIX CBEPXTBEPAbIX MaTepuanoB Ha OCHOBE
anmasa 1 KHB. AniMa3Hble KOMMO3WTbl JOCTUMaIOT MUKPOTBEP-
noctv 84 [MTla npu TpelmHocTolkoct 106 MMaMY/2 B TO
BpeMA Kak KOoMMo3uTbl Ha ocHoBe KHB coueTaoT TBepOocTb
50 Ma c pekopOHON TpelmHocTonKocTbio 16 MIMaM'/2 O1u
Matepuanbl Cly>kaT OCHOBOW AN MPOU3BOACTBA JIE3BUIHOMO
WHCTPYMEHTa, MPEBOCXOOALLEro TPaguLMOHHbIE aHanoru B
3-15 pas no ctonkocTu.

28 OcCHOBHbIe pa3paboTku

PaspabotaHa npoMbIlNeHHasa Kamepa
BbICOKOIO [aBfeHus, ob6ecrneunBaloLLasn
CWHTE3 npu gaBnenHnsax 0o 6 [Ma n Temne-
patypax pno 2700 K ¢ HOMWHaMNbHbIM
pecypcoM 2000 paboumx LIMKIIOB.

lNpon3BoacTBEHHas NporpaMma BKIIloYaeT
anMasHble LwnMdoBasbHble Kpyry, TPyo6-
uatble CBepna ana o6paboTkM cTeKkna, no-
NMpoBasibHble MacTbl U CreLManMsmpo-
BaHHbIN VMHCTPYMEHT 05 paboThl C 3aKa-
NEeHHbIMW CTansiMK, TUTAaHOBLIMU CMJlaBaMU
W HarnaBfeHHbIMA MOBEPXHOCTAMU. Tex-
HOJIOrMK NO3BONAOT 0OpabaTbiBaTh AeTanu
C rasoTepMMUYECKUMY NMOKPbITUAMU CUCTe-
Mbl Ni-Cr-B-Si ¢ nonyveHneM noBepxHOCTU
BbICOKOIO KJlacCa TOUYHOCTU.

[lononHUTeNbHO OCBOEH BbIMyCK BbICOKO-
nMpouyHbIX nopowkoB KHB ¢ npocTtpaHcT-
BeHHbIM ¢dakTopoM dopmbl 1,3-1,6 n nonu-
Kpuctannmueckux nopowkos KHBE wmpo-
Koro ¢pakumoHHoro cocrtaBa (50/40-
2000/1600). Ona noBbilleHMA agresumu
paspabotaHa TEXHOMOrms  HaHeceHus
aMOpP®dHbIX MOKPbLITUI Ha MOPOLLKM anMasa
n KHB meTtogoM ocaykoeHusa MetansioB 13
BOOHbIX pacTBOpOB. Beca npooykuma coot-
BETCTBYET MEXOYHAPOOHbIM CTaHO4apTaM
KauecTBa W YCMewWHO MpPUMEHAETCA B
ABTOMOGUIIECTPOEHNI, aBUALMOHHON MPo-
MbILLNIEHHOCTU N CTPOUTENIbHOM KOMIIEKCE.

AnmasHbI/ MOPOLLOK



Benopycckuii nsympya. CuHTes ¢yHKUMOHANbHbIX MOHOKPUCTAOB
N KEPaMUKK: OT IOBENNPHBIX MaTepUanoB 40 Nla3epHbIX TEXHOMOMUIA

HayuHo-npaxktnueckuit ueHTp HAH bBenapycn no MatepuanoBegeHuio ABnAeTcA
BeOyLLMM MPOU3BOOUTENIEM CUHTETUUECKUX MOHOKPUCTANINIOB C  YHUKaJbHbIMY
xapakTepuctmkamu. Cneuunanuctbl LleHTpa paspabotanu TEXHOMOrno BblpallvBa-
HUA U3yMPYLOOB U3 BbICOKOTEMMEPATYPHOro ¢nioca, MO3BOMAOLLYI0  MOsyyaTb
KaMHUW C OMNTUUYECKUMK CBONCTBaMM, MaKCUMasTbHO MPUONMKEHHBIMW K MPUPOOHbIM
aHanoram u3 Konym6un, 3ambum n Poccun. lNMpennpuatve npegnaraet MosHbIn
LMK 06paboTKM — OT CUHTEe3a [0 OrpaHKu Mo MHOMBUOyallbHbIM TPeboBaHUAM
3aKasunKa.

® © © o 0

JlaGopaTopusi oKcuOHbIX MaTepuanoB LleHTpa crieunanuaipyetcs Ha MesiKo-
CEPUINHOM MPOW3BOLACTBE CUHTETUUECKMX OParoLEHHbIX KaMHel, BKIlouaa UayM-
pydbl, Py6uHbI, candupbl U anekcaHOpWTbl, a TakXe cosaaHnn GyHKLMOHAbHbIX
MaTepuanoB [/18 BbICOKOTEXHONOMMUHbIX oTpachei. MapannenbHo ¢ 1oBEMPHbIMA
KaMHAMU NaGopaTopys MPOU3BOOUT aKTUBHbIE W HEMMHENHO-OMTUUECKME MOHO-
KpUCTanbl 051 Nla3epHO TEXHUKUN U paspabaTbiBaeT GyHKLMOHabHbIE KepaMUKK
C MEepPCrEKTUBHBIMA MarHUTOTPAHCMOPTHBIMU CBOWMCTBaMU U BbICOKMMM MapameT-
pamu Nbe300TKIINKA 151 COBPEMEHHON 3NIEKTPOHUKM.

® © © © 0

LleHTp coueTaeT dyHOaMeHTanbHble UCCNIENOBaHMA B 06/1aCcT MaTepranoBeneHns
C TMpaKTUUeCKoW peanusaumelt paspaboToK, Npensiaras Kak BEVMPHY0 Mpo-
LOYKUMIO BbICLLEFO KauecTBa, TaK U crielyannsmpoBaHHble MaTepuarbl 45 BbICOKO-
TEXHOMOTMUHBIX OTPacNeN NMPOMbILLIEHHOCTW.

Xumunueckaa popmyna:
Be,ALSi,O,,Cr

LiBeT: cBeTno-3eneHbin,
3e/1EeHbIV, TEMHO-3€eM1eHbIN

MNneoxpownsm: 3eneHbin /
YKENTo-3€eneHbIn

dnoopecuLeHUmA: HEeT

[Nokasatesib npenoMneHus:
1658-1562

MnotHocTb: 2,65 r/cm®

Teeppoctb (Mooc): 8
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MeToaonka nogaBneHums JeKorepeHunn ona ynpasieHua Ky6l/ITaMVI

Pa3pa60TaHa METOOMKa nofdaBJieHnA

o 04
JeKorepeHumMn  ocuMnnaumn Paéu,

a)

BbI3BaHHOW HEOLHOPOOHOCTbIO

MWKPOBOJIHOBOro Mons. TeopeTnuecku %_ 00

MOKasaHo, UTO OOMOMHUTENbHAA OEKO- % '

repeHuus, orpaHuuMBaiollas  Bpema x PesoHAHCHOE e aOHaHCHOB
MaHUMyNUPOBaHUA  KyBUTOM, MOXET ¥ 04 Bes PY nons PU none p

GbiTb  2PPEKTUBHO ModaBnieHa Mpu ’ ‘ ‘ P4 none
peanusaumm pesoHaHca Pabu. [laHHas 0 80 t,Mkc O 80 t,Mkc O 80 t, MKc
MeToouKa 6bia yCrneLwHo npMMeHeHa Ocuunnaumm Pabu, Bo3byrkgaemble 04HOPOOHbIM (Cepble MHUW) K
npu oTnagke pPadoTbl  MMMYIbCHOMO HeoOHOPOOHbIM (KpacHble 1 3eneHble nuHuK) MB nonem 6e3 PY nons (a)
CMEeKTPOMETPa MarHUTHOIO pPe3oHaHca 1 C pe30oHaHCHbIM (6) 1 HepesoHaHCHbIM (B) PY nonem

Ha NV-ueHTpax B anMase.

g‘ OnuncaHbl MHOTOGOTOHHbIE Mepexodbl, BO36yXOaeMble MUKPOBO-
T N JIHOBbIMU N PaAMOUYaCTOTHbIMU MOAAMU MEXAY OBaXObl «OOeTbIMU»
o COCTOAHUAMU CMMHOBbIX KYOUTOB.
=
= s MNonyueHHble aHanuUTUUeckue BblpaweHnsa pnaa curHanos OlNP
-150 0 MO3BOMMNN  3HAUUTENbHO  YBEUUMTb TOUHOCTb  U3MEpPEHUA
A/em Ky, aMnAuTyObl MUKPOBOSIHOBOIO MOMA B pe3oHaTope.
= )
2 wl = wrf 3585 MNpenckasaHHbIN 3PPEeKT MHBEPCUM ANHUM MOrMOLEHNA Obl
5] SKCMEPUMEHTANIbHO  MOATBEPXKOEH [OPYrMMU  UCCrenoBaTensamu,
nj—:'" UTO N1IEr/10 B OCHOBY HOBOIO KanMbpoBOYHOro ctangapta ans dlP-
OKCnepuUMeHT
AN , CMEKTPOCKOMUN.
34335 34344 t/ tf tr t,
B, MT of
MHBepcua curHana npu Pabun pesoHaHce u onpe- a)
feneHve amMnanTyabl MUKpoBosIHoBoro nons B SlNP Ot
CMEeKTPOCKONUKN Ha ocHoBe P1 LeHTPOB B anMase Ao
\" Il
Paspa6otaHa TeopeTnuecKas Mofenb HeNMHENHbIX OrNToMexaHu- ¢ 2
UecKumx cucteM. [onyueHbl aHanUTUUECKNE BblpayKeHua Ons aMmniun- 0

TyObl OMTUYECKOrO MOMA U MOKasaHa BO3MOXHOCTb peanu3auumu
KBaHTOBbIX 3¢ddeKToB: POTOHHOW 6/10Kafdbl, Komnanca W BO3POX- -2} ; ;
OeHna KonebaHumn. on 200n

400m ¢

BnvsHue HenuHenHoCTen Ha OeNCTBUTENBHYIO
30 OCHOBHbIE pa3paboTKu yacTb amMnanTygbl  OMNTUYECKOro MossA Npu

Pa3NnNYHbIX CKOPOCTAX pesiaKcalnn.



3awmTHbIe OKpaHbl N KOpryca OOMNOMHUTENBbHOM pa,D,MaLLMOHHOVI 3aLLUUTbI

PaspabotaHbl NepcrneKTUBHbIE MaTepualbl U TEXHOMOMMM AN1A pPaguauMoHHON 3allumTbl B
YCMOBUSAX MOBbILEHHOW pagunaunoHHON Harpyskn. CosgaHbl KOMMO3UTHbIE CUCTEMbI
BOMbdpam-mMeb, COUeTalollMe BbICOKYIO MNOTHOCTb 14-17 r/cM® ¢ TennonpoBoaHOCTbLIO

0o 400 Bt/(m-K).

CosgaHbl MHOMOC/ONHbIE  reTepo-
CTPYKTYpbI, KOTOpble o6ecneunBatoT

KOMIMJIEKCHYIO 3allnTy, ocnabnan Kak -

nepBUYHOE MOHK3MPYIOLLEe U3Nyue-
HWe, TaK U BTOPUYHOE, BO3HUKalOLLIee
npu ero B3aMMOOENCTBAN C BELLECT-
BOM. PaspaboraHa  TexHonorus
pagnaumMoHHON 0B6PabOTKN KPEMHN-
€BbIX MacTUH C OMOOHbIMU U TPaH-
3UCTOPHbIMK  CTPYKTypamn  OnA
noslyueHust TpebyeMblX MO TeXHU-
veckuM ycnosuaM (TY) anekTpu-
UeCKUX MapaMeTpPoB MOMyMNpPOBOa-
HUKOBbIX MPUGOPOB.

TexHonorna ob6ecrneuvBaer Uene-
HanpaBfieHHOEe WM3MEHEHUE N Kop-
PEKTUPOBKY 3NEKTPUUECKUX
CBOWCTB (HanpsyeHue npobos, ToK
yTeUKY, KOIPOULIMEHT yCUEHWUA)
y¥e cPOopPMUPOBaAHHBLIX AMOOHbIX U
TPaAH3UCTOPHbIX CTPYKTYp. OneKT-
[POHHbIE KOMIMOHEHTbI, 06paboTaH-
Hble Mo OaHHOW MeToaMKe, KPUTU-
UeCKM BadKHbl [N KOCMUUECKOM
oTpacnu. B kocMmuueckoM npocT-
paHCTBEe Ha MMKPOCXEMbl BO3OEWt-
CTBYIOT MHTEHCVBHbIE MOTOKW 3aps-
YKEHHbIX YacTuL, (MPOTOHbI,3MNEKTPO-
Hbl) U ranakTMyecKme KocMmnyeckune
yun.

TexHonorna No3BoNAeT NoBbICUTb PafMaLIMOHHYIO CTOMKOCTb MOMYNPOBOAHUKOBbIX NpW-
60pOB, UTO HanpsAMYylo BMAET Ha HaOEHOCTb U OONroBeUYHOCTb 60PTOBOro 060pyao-
BaHVA CMYTHUKOB, TEIEKOMMYHUKALIMOHHbBIX anmnapaToB U HayuHbIX CTaHUMiA. MeToguka
MOXET HaWTU TMPUMEHEHME W B OPYrMX BbICOKOTEXHOMOIMUHBIX oO6nactax, rae
NpPeObABMATCA 0COOble TPEGOBAHUA K SNEKTPOHMKE: PaauaLOHHO-CTOMKasA SNeKTpo-

HWKa, poToHnka n MEMS-npu6opbl 1 a.p.
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TexHonorsa NoBTOPHOrO LMKITNUYECKOTO OCaXKOEHWUS-PaCblIeHNA
C NocTeneHHbIM YMEHbLLEHWEM TOSMLWMUHBI OCaXXOaeMoro cros ass
nony4veHna cybHaHOpa3MepHbIX YPOBHEN MMaaKoCcTh o6pabaTtbiBa-
€MbIX MOBEPXHOCTEN

MeTtog MOHHO-ﬂyquOVI nnaHapun3aunm MNoBEPXHOCTN CerHeToOKepaMnKun
OCHOBaH Ha UMKNINYECKOM rpouecce oCcaxXaeHua 1 pacriblieHnA Marepuana.

Ha NnepBOM 3Tane Ha NOBEPXHOCTb MNMOOJIOXKKNU HanblnAeTCcA cnon Marepunana,
NOEHTUUYHOIo 1o COCTaBy MOOJIOXKKE , TOSILLIMHOMN npMepHO B TMOJIOBUHY
MCXOOHOM LLIEPOXOBaTOCTW. B npouecce ocCaxOoeHunA HabnogaeTcs npenmy-
LeCTBEHHOEe 3anoJIHEHNnE BnagnH penbecba, MOCKOJ1IbKY Matepuarn criosidaet

COM n3obparkeHna nonepeu-
HOrO CeUeHUs NJIEHKN 30/10Ta

Ha MOBEPXHOCTM NoanoXkn GaN ~ CEHHOTO CNos.

Brnaropaps yrnoBoi aHM3oTpoNuK KoadduLMeHTa pacrbifieHVs BbiCTyrnalolwme
yacTu KPUCTaNINIUTOB PacrblUIATCA UHTEHCHBHEE TMJIOCKUX YUaCTKOB, B TO
BpeMs KaK BrafyuHbl Ha MpaHuLIaX KPUCTaNIMTOB OKa3bIBaloTCS 9KPaHMPOBaHbI.

OTO MPUBOOUT K O6LUEMY CITaXUBaHWio pernbeda MOBEpPXHOCTH, OOCTUralo-
LLEeMy MaKcUManbHOro apdeKTa Npn TPEXKPaATHOM NPUMEHEHNN LIMKA.

nOBTOpeHVIe LUMKNOB C NOCTENE€HHbIM YMEHbLUEHNEM TOJILLUMHDbI OCa)XOaeMoro
CNoA no3BoJiAeT OOCTUYb cy6HaHopasMepHoro YPOBHA MaaKoCTn o6pa6aTb|—
BaeMom NMOBEPXHOCTWN.

TexHONMOrMYecknn MPOLECC OCYLLECTBASETCA C MCMOb30BaHNWEM MOHOB
Kucnopoda ¢ sHeprueit 1,6 kaB 1 nnotHocTbio Toka 0,25 MA/cM? uto obecne-
UMBaET CKOPOCTb HaHeceHMA criaxusatowero cnos 0,2 MKM/u. Pacnbinenne
3TOro Cnos NMPOU3BoOONTCA CO CKOPOCTbIO 0,8 MKM/U MYyUKOM MOHOB KUcopoda
c asHepruein 04 kaB 1 nnotHocTbio Toka 0,2 MA/cM? lNocne NnaHapusaumMm  Ha
MoOroToBMEHHYI0 MOBEPXHOCTb HAHOCUTCA PpeppoMarHUTHas rneHkKa.
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C BEPLUMH BbICTYMNOB, KOTOPbIE MNP 3TOM MPaKTUYECKN HE PaCTyT.

[anee npon3BoOnTCA WOHHO-NyYeBOE pacriblieHne NMoBepPXHOCTU MYyYKOM
MOHOB KUCJI0pOOa, BpeMA KOTOPOro rnpesblllaeT BpeMA pacribleHNA HaHe-

100 aMm

50 M i

-

\
800 am

C3OM unsobparkeHne none-
[peUYHOro ceueHus peLLeTKn
MarHUTO-TJ1a3MOHHbIX
KpWCTansoB rnocne
dUHULLHOrO TPaBneHus



MHorodpyHKLUMOHaNbHble MaTepuarbl Ha OCHOBE rpadeHoNnodo6HOro yrnepoaa

PaspabotaHa TexHomorma cuHTe3a rpadpeHononqobHOro
yrnepoja — OBYMEPHOro HaHoMmaTtepuana — OCHOBaHHas Ha
akcdonnaumm npupogHoro rpaduta. TexHonorns cuHTesa
OCHOBaHa Ha 06pa30BaHUM U MocMenyLleM paspyLleHnun
COeVHEHUI BHEOPEHNA aMMUaKaToB LUEMNOYHbIX METassloB,
uto ObGecrneumBaeT BbICOKOE CTPYKTYPHOE COBEPLUEHCTBO
nponyKTa MNpu HU3KOW Ce6ECTOMMOCTU U OTCYTCTBUU TOKCUY-
HbIX OTXodoB. Matepran HaxoauT MHOrOQyHKLIMOHaNbHOE
NpUMeHeHVe B KauecTBe apMmupylollen 1 npoBogsLlen
[OGaBKU B MONMMEPHbIE KOMMO3UTbI, OCHOBbI NI HAKOMUTe-
NeN 3HepPrum n pereHepupyemMoro copbeHTta HedTenpoayKToB.

OOHUM K13 KITIOUEBDIX MPUMEHEHWIA CTaslo cCo3daHne WU3HOCOo-
CTOMKMX KOMMO3UTOB Ha OCHOBE MOSIMypeTaHa C O06aBKOWM
rpadeHonogo6Horo yrnepopa. BeenoeHune Bcero 2% [0o6aBKu
MoBbILWaeT abpasnBHYO M3HOCOCTOMKOCTb MaTepuana 6onee
ueM B 50 pas, uto NO3BOSAET UCMONBL30BaTb ero ana ¢yre-
[POBKM TPYGOMPOBOAOB, TPAHCMOPTUPYIOLLNX KOPPO3MOHHO-
aKTUBHbIE Cpedbl C abpasnBHbIMU YacTULIAMMN.

OpHoBpPeMEHHO pa3paboTaHbl TM6KUe HarpeBaTerbHble 3fe-
MEHTbl Ha TKaHEeBOW OCHOBE C MPOBOAALUMM MOKPbITUEM U3
rpadeHonono6Horo yrinepoga n groponnacra.

- 7 A > ~ !
CHUMKIN pacTpOBOW 3NIEKTPOHHOM MUKPOCKOMUA
rpadeHoOBbIX HAHOMIACTUHOK

CoeguHeHne
; BHeOpeHns
Mp1PoaHbI War 1 B rpaduTe
rpadur — &
XnMunueckue
peareHThbI
e
Z 2o
ya R <@
Lar 2
/ [asbl
lpadpeHo-
NoOo6HbIN
4% yrnepon,

\

Cxema cuHTesa rpadpeHonogobHoro
yrnepoja

OTn  aneMeHTbI COXpaHAlT rMbkocTb N Pn
Harpese OT HU3KOBOJIbTHbIX WCTOYHMKOB
MMTaHnAa W NpPpUMEHAIOTCA B crieyonexne

C TMoOorpeBoOM, CUCTEMax aHTMobnene-
HEHVA U TMporpeBa  TEXHONOrMUECKOro
o6opynoBaHUA.

Bce pazpaboTkm oTnmyaoTca 3KOAOrMUecKom
6€30MacHOCTbIO M XOpOLLEN MacLuTabupye-
MOCTbIO NMPON3BOACTBA.
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PecTpyKTypUpoBaHHbI rpaduT 1 KOMMNO3UTbI HA €r0 OCHOBE

PecTtpyKkTypupoBaHHbIi  rpaduT MnpeactaBnsaer cobon MHHOBa- ]
LIMOHHBIN YrneponHbI MaTepurar, MonyyaemMblii MMPONM30M Coeau-
HEHWIN BHeOpeHWs B rpadute B 3aMKHYTOM o6beMe.

CUHTE3 OCYLLECTBNIAETCA U3 MOPOLLKAa MPUPOoLHOro rpaduta 6e3
CBSASYIOLMX BELLECTB U BbICOKOTEMIEPATYPHON rpaduTh3aLmm, uto
obecreunBaeT YHUKabHbIE XapaKTEPUCTKM MaTepuaria.

M—-—.—

KoMMo3unLMoHHan CaHOBUY-CTPYKTYPa
KrnioueBoii OCOGEHHOCTbIO ABMAETCA BO3MOXHOCTb YMpaBlieHuns anoMUHUIA — rpaduT — Meab

MAOTHOCTbIO — OT JIErKMUX rpaduUToBbIX MEH OO MIOTHbLIX 3aroTOBOK
C nnotHocTbio 0o 2 r/cM® Matepuan OeMOHCTPUPYET BbICOKYIO
AHN3OTPONMWIO CTPYKTYPbI M UCKTIOUYUTENbHYIO TEMONPOBOAHOCTL B
nnockocTy, gocturaowyto 500 Bi/(MK), uto npeBocxoonut
rnokasaTtenu Meau.

PecTpyKTypupoBaHHbIi rpaduT nerko nognaetcs MexaHUUeCKoMn
06paboTke U1 MO3BOJAET coO30aBaTb OeTann CNOXHOM POopMbl,
BKJ/IOYasi KOMMO3WUTbl C MeTalaMu B BUOE COHOBUY-CTPYKTYP U
CUCTEM «A0PO0-060/T0UKa>.

PectpyKTyprpoBaHHbI rpaduT,
Matepuan HaxoguT NpUMeHeHNe B BbICOKOIDPEKTUBHbBIX CUCTEMaX apMUPOBaHHbIN MeOHOW NeHOMN,
TennoorBofa [ANA 3MEKTPOHUKY, aHTUGPUKLIMOHHBIX KOHTaKTHbIX 1 UcxogHaa MedHas rneHa
nnowankax u rpadpuToBOr OCHACTKe A METATyPrMyeckmnx Mnpo-
LleccoB, oO6GecrneunBas HaOeXHyl paboTy B  3SKCTPeMasibHbIX
3KCMyaTaLUMOHHbIX YCMOBUSIX.
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MopucTble MeETANIMUECKNE CTPYKTYpPbI

Paspa60TaH KOMIMJIEKC METOOO0B CUHTE3a NOPUCTbIX U HAHO-
CTPYKTYPUPOBaHHbIX METAJNTMUECKUX MaTepPUNanoB.

TexHonornsa nNo3BoNAET TOHKO HacCTpaunBaTb MOpCI)OJ'IOFVIIO
1 NMOPUCTOCTb MaTtepraoB.
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MeTofbl OCHOBaHbl Ha Pa3NOXEHUN OPraHUUECKUX conei
METaN/IoB Ha TEKCTUMbHbIX TeMMaTax, 9NeKTPOXUMNUECKOM B
COOCaKOEeHUN MeTannoB C nocneaylowmyMm  yoaneHuem Nep.
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apxuyeckas nopuctas MegHas
[PacTBOPUMbBIX KOMIMOHEHTOB, a Takxe ¢opMUpoBaHNN CTPYKTYypa, nojly4eHHaa Ha OHaMn4eCKoM
MepapxXUUECKUX CTPYKTYP C UCMONb30BaHNEM MYy 3blPbKOBOIO My3bIPbKOBOM TEMM/IaTe
Temnnara.

OcHoBHoe npMMeHeHne nOaHHble CTPYyK-

KnioueBbIM MpenMyLLECTBOM ABJIAETCA BO3MOXHOCTb CO30a- Typbl HaxoOAaT B CO3OaHWU KanuifapHo-
HMA MaTepuanioB C MHOTOYPOBHEBOM MEPaPXUUECKON CTPYK- MOPUCTBIX SN1EMEHTOB [/15 TEM/T006MEHHbIX
TYPOIA, CoUeTatoLLEN pasnuHble YPOBHU MOPUCTOCTL. YCTPOWCTB — MapOBbIX KaMep W TEMJIoBbIX

TPY6, a TaKXKe B KauecTBe HOCUTENEN KaTa-
JIN3aTOPOB U GYHKLIMOHANbHBIX MOKPbLITUN,
Pagpa6oTaHHble MeTofbl 06eCrneYnBaloT TOUHOE YrpaB/ieHVe roe TPebylTC KOHTPOSIMpYeMble MOpUC-
APXUTEKTYPOI MoJTyUYaeMbIxX MaTepuaros. Tble CTPYKTYPbI C Pa3BUTOMN NMOBEPXHOCTHIO.

MNopwncTaa MegHana CTPYKTYpY, MepnHble HaHOBOJIOKHa 3 5
C UCMOJIb30BaHNEM TKaHEBOIO TeMmniata  MoflyyeHHas METOOOM CrneKaHns

e




KBaHTOBbIE TOUKU N TOHKOIM/IEHOYHbIE CTPYKTYpPbI O0J1A COJIHEUHbIX
9JIEMEHTOB U MSHyHaTeﬂeVI

300K @p1 —— 300 W/cMm? PazpaboTtka nepenoBbIX MOAYNPOBOOHUKOBBIX MaTepMasnoB n
i — 92 W/cMm? CTPYKTYP 4718 $OTOBONbTAMKN U ONTO3SEKTPOHNKM BKIIOUAET
3,0 W/cMm? nccnegoBaHUe U COBEPLUEHCTBOBaHWE CBETOU3yyatoLmx
3NIEMEHTOB MH}PaKpacHoOro gmManasoHa Ha OCHOBE HaHOo-
cTpykTyp Ge/Si.

|, arb. units

B ammx CTPYKTYpPaxX KBaHTOBbIE TOUYKN U KOJbLla repMaHnNAa B
coyeTaHnnm C HaHo4YacTnuamMm 30n10T1a U cepe6pa obecneun-
BaloT 3KCUTOH-MIa3MOHHOE B3aMMOOENCTBUE, 3HAUUTENbHO
MOBbILLAOLLIEE KBAHTOBbIN BbIXOL nanyyeHua npu KOMHaTHOM

ol T TeMmneparype.
07 08 09 10 11 12 13
E eV CdopMMpoBaHHasaA reoMeTpUs HaHOCTPYKTYP MOOTBEPXK-
CneKTpbl GOTONIOMUHECLIEHLIN HAaHO- haeTcA MeTofaMuM aTOMHO-CUIIOBOM U MPOCBEeUMBaloLLEN
cTpykTyp Ge/Si ¢ KBaHTOBbIMW TOUKaMM 3MNEKTPOHHON MUKPOCKOMMM.

konbuamu Ge, CHATbIE MPU KOMHaTHOM
Temnepatype ~ 300 K ona pasnuuHomn
MAOTHOCTU MOLLHOCTU NTAa3€PHOro

nanyueHna ¢ A = 532 HM
L TI/BI
B o6nactm ¢oTtoBOMLTanKM paspabdaTtbiBaOTCA COMHEYHbIE
31eMeHTbl Ha OCHOBE MHOTOKOMMOHEHTHbIX MOJTYNPOBOL- L
HWKOB — XanbKOMNuMpuTa U KecTepuTa. 6K Tl
.
®©
VccnenoBaHma BKIOUAIOT OMTUMM3aLMI0 TOHKOMIEHOUHOTO
CUHTE3a N aHaIuM3 MEeXaHW3MOB KPUCTannoo6pasoBaHus. 240 K BB
1 1 1 1 2 1
07 038 09 10
E, eV

doTonoMMHECLLEHLIMN TOHKOWM MIEHKU CUZZnSnSe
B MHTepBane Temnepatyp 6 — 240 K

4
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KBaHTOBble TOukN Ge/Si 1 TOHKOMNEHOUHbIE XalIbKOMUPUTbI

|, a.u.

CuInSe2
| T=10K

108
104

103 ”

107 MW

0,90 09 1,0 1,05
E, eV
CTUMynMpPOBaHHOE N3yUeHNe TOHKOW MIEHKN
CulnSe2, cHATble npu Temnepatype ~ 10 K

UMMYNbCHbIM NasepoM ¢ A = 337 HM
C Pa3fIMUHON NIOTHOCTU MOLLIHOCTY

Onmnueckasa [uarHocTvka KPEeMHMEBDBIX MaTepuanoB npen-
CTaBJIAET TPEeTbe KJIloueBOoe HarpaBneHne.

Pa3pa6aTbIBalOTCF| METOObl KOHTPOJIA KayeCTBa MOHO- U MNoJin-
KPUCTalJIMYECKOro KpemMHuA n0Jid COoNMHeYHbIX 3JIEMEHTOB U
SMUTaKCHanbHbIX CTPYKTYP OJIA MUKPO- U ONTO3NEKTPOHUKMN.

KoMmnnekcHbIn nogxon o6ecneunBaeT co3gaHne KOHKYPEHTO-
CMOCOBHbIX PeLleHnn B 061aCT BO3OOHOBIAEMON SHEPTETUKN
1 COBPEMEHHbBIX MHPOPMALIMOHHBIX TEXHOMOMMA.

Ocoboe BHUMaHWe yoenaetca nsayyeHuio NioMMHeCLIeH-
THbIX CBONCTB MaTtepunarsos.

3adukcnpoBaHHbI 3PPEKT CTUMYIMPOBAHHOIO U3nyYe-
HUA B nneHkax CulnSe, OTKpblBaeT MepcrneKTMBbl OJiA
OVarHOCTUKM 1”1
YCTPOWCTB.

CO3O0aHMA HOBbIX OMTO3JMEKTPOHHbIX

MHTeraJ'IbeIe MUKPOCXEMbI
Ha KpeMHUn
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[MOKME COSTHEUHbIE 3MEMEHTbI Ha METaNNTMYECKNX (I)OﬂbFaX

PaspaboTtaHbl MMOKNE COSMHEYHbIE 3/IEMEHTbI Ha OCHOBE TOHKMX
nneHok Cu,ASn(S,Se)s (A = Zn, Ni), roe TpaouUMOHHbIE CTEKIAHHbIE
MOOJ/IOXKN 3aMeHeHbl MeTanMueckuMmm donbramm U3 MonMbaeHa,
TaHTana unn TuTaHa.

TexHonorns BKIIOYAET MHOTOSTarMHbIM CUHTE3 POTOAKTUBHBIX CIIOEB . A
MeToOaMUN MarHETPOHHOTO HarbINEHWs, XUMUUECKOrO OCayKaAeHNs U
ceneHvsaumm/cynbGupu3ann ¢ KOHTPOJSIEM CTEXVOMETPUU U . Sh
Mopdosiornu.

[ononHutenbHble aTanbl npenycMatpmnBaloT HaHECEHNE aHTUOTPa-
XaLwnx I'IOKprTVIVI n 3alluTHOE JTaMUHUNPOBaAHME TOTOBbIX
SJIEMEHTOB.

JlabopaTtopHble 06pa3Libl OEMOHCTPUPYIOT CTabuiibHble XapaKTte-
PUCTVKM MpPU  MEXaHWUYECKOM U3rmbe, UTo MepPCneKTUBHO OnA
WHTErpauMmn B TMOPTATUBHYIO 3MEKTPOHUKY U TMOKME CUCTEMDI
3HeprocHabkeHus.

MneHKa nocne MoHHo- Kpuctannuueckas cTpyKTypa
OcaxkgeHHan nneHka CdS nnasMeHHON 06pPaGoTKK Cu,ASn(S,Se),
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PyHKUMOHaNbHasA KepaMimKa: Nbe3oarneKkTpuveckme n CBY-matepuansi

PaspaboTtaHbl NMbe3okepaMnueckne marte-
pvanbl Ha OCHOBE UMpKOHaTa-TUTaHaTa
cBuHua (LUTC) ona narotoBneHus LUMPOKOro
CMeKTpa wu3nenuin  pasnnyHbix popMm 1
pa3MepoB.

PaspaboTtaHa anMooKcuaHas
KepaMmnKa C MOBbILLEHHON 3MEKTPU-
UECKOM N MEXAHNYECKOW MPOUHOCTBIO,
obnapatolas Paguonpo3pPaUYHoOCTbIO
B LUMPOKOM YacCTOTHOM [OManasoHe.

CoszpaHbl  OUANEKTPUYECKNE MaTepuarbl
ona  CBY-TexHWKM C  OM3NEeKTPUUECKoMn
npoHunuaemoctblo & = 6,5 — 180 1 TaHreH-

COM yrfla [ONSNEKTPUYECKUX  MOTepPb
tgd < 0,0005, coxpaHsatoLIMe CTaBUIbHOCTb
rnapaMeTpoB B TEMMNEPATYPHOM OManasoHe
ot -60 po +20 °C.

PaspaboTtaHbl CTep)KHEBblE W30/A-
TOPbl O/ AHTEHHbIX CUCTEM, Pabo-
TaloLWMX B OuanasoHe paguoBOSH OT
KUIOMETPOBbIX 00 OEKaMETPOBbIX.
3TN N30en1A BblOEPIKMBAIOT Pa3pbliB-
Hoe ycunue cBbliwe 4,5 TOHH.
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KoMMno3numoHHbIe MarHUTOMArKue Martepuasbl

PaspabotaH KOMMO3ULMOHHbBIA MarHUTOMAMKUIA MaTepuas Ha OCHOBe
KarncynMpoBaHHbIX OKCUOHbIMW  MOKPbLITUAMU  MUKPOUACTUL, Kenesa,
pasneneHHbIX HaHOPa3MEPHBbIMIN U3ONUPYIOLLMMK CoAMW. [JaHHbIA MaTe-
pvan o6nagaeT YHUKasbHbIM COUETaHUEM BbICOKOMO YAENbHOIO SMEKTPO-
conpotueneHnsa (10° — 10* OM-CM), HU3KUX BNEKTPOMAarHUTHbIX MOTePb,
KoTopble B 1,5-2 pasa HMKe, YeM y SMEKTPOTEXHUYECKOW CTanun, U 3Haun-
TeIbHOW MarHUTHOM WMHOyKUMen HacbiweHnsa go 21 Tn. O  cBouncTBa
MO3BOSIAIOT CO3[aBaThb NEKTPOTEXHNUECKME N3OENNA C YMEHBLLUEHHbIMY B
MATb pas MaccorabapuTHbIMM MapaMeTpaMn U PacLUMpUTb  pabdounii

YacTOTHbIN OmManasoH oo 10° — 10° L,

Vcnonb3oBaHMe KOMMO3ULIMOHHOIO MaTtepuana obecne-
UMBaEeT BO3MOXHOCTb OTKasa OT TPaaULMOHHOW SNeKTPo-
TEXHUUECKON CTasnu, CHMXaEeT TPeboBaHUS K cucTteMam
oxnaykaeHua 6narogaps HEBOCMPUUMUMBOCTU K MHOYK-
LIMOHHOMY HarpeBy M1 MO3BONSAET fOCTUraTb Bbicokoro K[
(98 %) ¢ yoenbHowm MoLuHocTbio 12-18 KBT/Kr.

CpaBHUTESbHDbIN rpadurK
3M1EKTPOMarHUTHbIX NMoTepb
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40 OcCHOBHbIe pa3paboTku

CnpeccoBaHHbIN cTaTop
ona peuratensa brJ1A

TexHonornss NPoOn3BOACTBa, OCHOBaHHaA Ha MeTodax
MOPOLLUKOBOW MeTanyprin, ABnAeTcs 6e30TXO4HON U
aKonornueckn 6esomnacHon.  [lpn aHanornuHbIX C
JIYULNMK  3aPYOEXHDBIMM - aHasloraMn  3N1IEKTPOMAarHuUT-
HbIX XapaKTEPUCTUKaX, MpPencTaBfieHHbIi  MaTepuarn
obnagaet TPexKpaTHbIM  MPEUMYLLECTBOM MO CTOU-
MOCTUY, a TaK)Xe afanTUBHOCTbIO: B 3aBUCUMOCTM OT
TpeboBaHU 3aKas4yMKa BO3SMOXHO CO3OaHuMe MaTepu-
anoB, ONTUMM3MPOBAHHbLIX O PaboTbl KaKk B HU3KO-
UYaCTOTHOM, TaK 1 B BbICOKOYACTOTHOM [ManasoHax.

O6nacTb NpUMeHeHUA pPa3paboTKM OXBaTbIBAET LUMPO-
KU CMEKTP 3NEKTPOTEXHUUECKUX USOENUI: OT KOMMaK-
THbIX 3NIEKTPOMOTOPOB 1A ObITOBOW TEXHUKMW, 3MIEKTPO-
WHCTPYMEHTa 1 OGeCrnUIOTHbIX NeTaTerNbHbIX annapaTtoB
[0 MOLLHbIX MPOMBbILLIIEHHbIX CUCTEM, BKIIOUAsA 3MEKTPO-
reHepaTtopbl 05 3MEKTPOMOBUIEN N CENbCKOXO3ANCT-
BEHHOW TEXHWKM, BbICOKOUACTOTHbIE MpeobpasoBaTenu
N cepheyvHuKu TpaHchopmaTopoB. Ha ocHoBe matepu-
ana ycrnewHo W3roToBfeHbl yHKLIMOHAMNbHbIE KOMMO-
HEHTbI, TaKMe KaK cTtaTtop onda anexktpomMotopa BIJ1A n
3y6bA OnA MOCTPOEHUs cTaTopa MOTop-Koneca, Mnof-
TBEPXKOaloLLMeE ero NPaKTUUECKY 3HaUMMOCTb.



BbICOKO3)PEKTUBHBIE MUKPOSNEKTPOHHbIE M MarHUTONIEKTPOHHbIE

CTPYKTYPbl Ha TOHKUX MEHKax

BepxHuin KoHTaKT

Pt . ® HuKHMI

KOHTaKT

MarHuTouyBCTBUTENbHbIE MHOMOCOMHbIE CTPYKTYPbI
Ha OCHOBe MeTaNTIOKCUOHbIX COeanHEHWIA
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—_—
HaHOCTPYKTYpP
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lNna3MoHHO-aKTUBHbIE CEHCOpPHbIE aN1EMEHTbI
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MuKpOKoHOeHcaTop

CospaHbl MarHUTOUYBCTBUTENbHbIE MHOTOCOMHbIE CTPYK-
Typbl Ha ocHoBe SraFeMoOg 018 CMMHTPOHHBIX MpPUMEHe-
HUIA ¢ MarHutoconpotuenernem 30% npn 4 Kun 15% npu
300 K. Bbicokas Temniepatypa Kiopn (~420 K) obecneumn-
BaeT paboTy Mpu KOMHaTHbIX Temreparypax, a 30HHas
CTPYKTYpa OaéT NpaKTUYeCKU NOMHy CMIMHOBYIO MONApu-
saumio. Mnowanb anemeHTa cocTaensetr 800 MKM? npu
pabouem T oke 1-1000 MKA 1 MHOYyKUMK HacblweHua ~1 Tn.

Paspab6oTtaHbl MnasMoHHblE HAHOCTPYKTYPbl Ha KPEMHU-
€BbIX MOMNIOXKKaX C MeTa//IMuecKMMmn geHoputamn (Ag,
Au, Cu) onAa ycuneHus pamMaHOBCKOrO CUrHana, OeTeKTu-
pyloliMe BelllecTBa B KOHLEHTpauusax oo 107 Monb/n.
[aHHble HaHOCTPYKTYpPbl CMOCO6HbI MOEHTUPULMPOBATL
HECKOJTbKO COTEH MOJIEKYS1 BeLlecTBa. Paspabotka 3am-
LeHa OByMSA NaTeHTaMW.

PazpaboTtaHbl MOKMe 3NEKTPOTEXHUYECKME YCTPONCTBA
Ha MONMMUMUOHbBIX TMOAJSIOXKKAX, CO3AaHHble MO WOHHO-
TPEKOBOWM TeXHOMOrMN. MNKPOUHOYKTOPbI, MUKPOTPaHC-
dopmaTopbl M MUKPOKOHOEHCATOpPbl  OEMOHCTPUPYIOT
CTabWIbHbIE XapaKTEPUCTUKN B YaCTOTHOM OMarnasoHe Oo
1TTu. KoHCTpYKUMA Ha rMbBKoM OCHOBE MO3BONAET UCMOSb-
30BaTb 3fIEMEHTbI Ha CITOMHOMPOGUIIBHBIX M MOABUMHbBIX
MOBEPXHOCTSAX, YMEHbLLAA MacCoraGapuTHble MOKasaTenu.
VloHHO-TpeKoBas TEXHOMOMMUS COKpaTMIa YMCIIO onepaLmn
Mo CpaBHEHUIO C TPAAULMOHHbIMU MeTogaMu. poToTunbl
co3faHbl Ha TMOKUX NOMMUMUOHBIX MIEHKaX ¢ MeOHbIMU
Tpekamu, cPOpPMUPOBAHHLIMN METOOOM GECKOHTAKTHOIO
oca)kgeHua. MuKpouHOykTop obnajaer OOGPOTHOCTLIO
okono 7 Hauactote 0.5 [TL, KO9PpPULIMEHT CBA3N TpaHC-
dopmatopa coctaBnfeTr 90%, a MUKPOKOHOEeHCaTop NMeeT
cTabunbHyto eMkoctb 0.5-06 nd go 11T, Paspa6oTka
3alMLLEeHa OBYMS NMaTEHTaMM.
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HALLE OBOPYOOBAHWUE

CuHTE3 U I'IpO6OI'IO,D,FOTOBKa MaTtepunasioB

[NnaHeTapHas wapoBasa MenbHUua BM6pro
[NnaHeTapHaa wapoBaa MenbHMua BM6pro npenHas-
HaueHa [O51A CBEPXTOHKOrO W3MESNbYeHUsa N MexaHu-
UeCKOro JNerMpoBaHUA PasfMUHbIX MaTepuanoB B
naéopartopHbix  ycnosuAx. O6opynoBaHWe  obecre-
uMBaeT MoslyuyeHne MOPOLIKOB C pPa3MepoM YacTuy,
0O HaHOMETPOBOro [Mmarna3oHa 3a CueT KOMO6MHauuK
LEeHTPOb6eXHbIX cun n cun Kopuonuca. Kniouesble
OCO6EHHOCTU MenbHULbI BKIOYaloT LndpoBoe yrpas-
NleHMe CKOPOCTbIO BpaLleHUs U BpeMeHeM 06paboTKK, -
PEBEPCHbIN PEXUM PaboTbl ONA MOBbILLEHNA OOHOPOL-

HOCTV MOMONa, a TaKXe BO3MOXHOCTb PaboThbl B MHEP-

THOWM aTMOcdepe.

[NnaHeTapHas wapoBaa MenbHUua Retsch PM-200 g
MenbHuUua npencTaBnaeTr cob60M BbICOKO3DPEKTUBHOE \
obopynoBaHWe 01 CBEPXTOHKOIro N3MenbYeHns pasnny-
HbIX MaTepuasnioB OO0 KOMMOWOHOW TOHKOCTU. MenbHuua
obecrieunBaeT MosflyyeHne 4actuy, pasMepoM MeHee
1 MKM 6rarofapsa yHUKanbHOWM NiaHeTapHOW cxemMe OBU-
YKEHUA pPa3MOJibHbIX CTaKaHOB, CO3[alollenl BbICOKUe
3Heprun unsMesibueHuA. KnoueBbiMU MpenMyLLLecTBaMm
YCTaHOBKWN ABNAKOTCA MNporpaMMupyemMbli peBepc Bpa-
LLleHWA, aBTOMaTUUYECKNIN KOHTPOSIb BPEMEHU N CKOPOCTU
06paboTKK, a TaKXKe PYHKLMA OXNaXKaeHUs Npu oauTenb-
HbIX LIMKS1ax paboTbl.
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OnekTtponeub MydpenbHaa Nabertherm

[Neub  obecneumBaeT  BbICOKOTEMIEPATYPHbIN
CUHTE3 N TepMOO6PabOTKy MaTepuarnoB B BO3-
oywHon artMmocdepe po 1400°C. O6opynoBaHue
nogaep)KmBaeT nporpaMmmpyemble LMKSIbl  Har-
peBa U OX/TaHeHUs, UTO rapaHTUpyeT TOUHOoe CO6-
nogeHe TeXHONOrMyeckux napameTpoB. [Npume-
HAETCA [ONA CUHTe3a OKCUOHbIX MaTepuaros,
OTXKUra KepaMUK 1 NOOroToBKMN 06pa3LoB.

MNeub Kittec CB 300 S

[NpoMbILLINIEHHasA Neyb O1A TepPMOO6PabOoTKM MaTe-
puarnoB ¢ nporpammmpyeMbiMn peXxMMamMn Harpe-
Ba U oxnaxpgeHusa. [MpyMeHAeTCA ONA ODKUra
MeTansoB, 06PabOTKN KepaMUKM W  CUHTE3a
dYHKUMOHanNbHbIX NOKPbLITUA. OCHaLleHa CUCTEMOM
TOUHOIO KOHTPOSIA TeMnepaTypbl U BOSMOXKHOCTbLIO
paboTbl B KOHTponupyemon atMocoepe. Obecne-
uMBaeT PaBHOMEPHbLIN HarpeB W BOCMPOU3BOOMU-
MOCTb  pe3ynbraTtoB [OnA  UccfledoBaTeflbCKUX
1 NPON3BOLCTBEHHbIX 3afau.

BakyymMHas neub TIA-1800-300

[Neub ONA 06pabOTKM MaTepuanoB Npu Temnepa-
Typax 0o 2000°C B BakyyMe UM KOHTPOSIMPYEMOWN
atMocodepe. OcHallleHa KaMepom TPEeX30HHOM
CUCTEMOWN Harpesa 1 NporpamMmMmpyemMbiM KOHTPO-
nemM Temrieparypbl. O6ecreurBaeT paBHOMEPHbIN
HarpeB c TouyHocTblo +5°C. lpenHasHaueHa OnA
CreKaHuA KepamWKK, TePMOOBPaboTKM CrnaBoB
N CUHTe3a GYHKUMOHarbHbIX MaTepuarnos.
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CuHTE3 U I'IpO6OI'IO,D,FOTOBKa MaTepnasioB

BakyyMHas Tpy6uatasa neub Ortus
CreumnanunsnpoBaHHoe 060pyOoOBaHWE ONA  BbICOKO-
TeMrepaTypHoOrn 06pPaboTKMU TOHKOMSIEHOUHbIX MaTe-
puanoB B KOHTPONMPYeMbIX cpefax: Bakyyme, UHep-
THOM (A mnu akTMBHOWM XaflbKOreHHowm aTMmocdepe.
[Neub nNosBonAeT MPoBOOUTbL CUHTE3 U ODKUM MaTe-
pvanoB npu Temnepatypax go 1000 °C ¢ npeuunsm-
OHHOW TOYHOCTbIO KOHTpOnA +1 °C.

BawyMHaﬂ TeXHOoorMyeckad yCtaHOBKa
I'Ipe,uHasHaqua 0na MarHeTpoHHOro Harnbl1eHNA B
BakyymMeé TOHKUX T[J1IEHOK MeTajls/loB MU OKCKOOB,
BKJIlOYasA MHOrOCMOWMHble CTPYKTYpPbl, Ha pasnnyHble
MOMJIOXKMN (CTEKITO, KpeMHUI, MeTannmyeckue (1)OJ'IbFI/I
I/I,El,p.) NMeloTca cucremol WOHHO-Ty4YeBOW OUUCTKU U
KBapLeBOro KOHTPOMNA,

BblCOKOTOUHaA yCTaHOBKa COBMELLEHUA U
akcnoHupoBaHna MDXN-25D4 B koMmninekTe

C MogyrneM HaHeceHua pesncrta MD-SC5150
MNpumeHaeTca Ona GopMUPOBaHUA MUKPO- U HaHO-
CTPYKTYP Ha pasfinyHbIX MOOJIOKKaX. YCTaHOBKa
ob6ecreuvBaeT MPeLmM3roHHOE COBMELLEHNE W SKCIMOo-
HUPOBaHWE C MWHWUMalbHbIM Pa3MepoM 3feMeHTa
0o 2 MKM. PabotaeT Cc noofioxKamMu oMaMetTpoMm OO
150 MM 1 nogOep)KMBaeT aBTOMaTUUECKYIO 3arpysKy
06pa3uoB.
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[anbBaHMYecKaa NUHUNA

CneumnanmsmpoBaHHaa YCTaHOBKa [/1A  3M1EKTPOXUMU-
yecKoro  ocawpeHua  GYHKLMOHANbHbIX NMOKPbITUIA.
O6opynoBaHMe MO3BOMNAET oOCadaTb  MeTasyinveckme
cnon, Bkwyaa crnasbl Ni/Fe u Ni 50/50. JlnHKA
NPEUMeHAeTCA O Co3haHuA 3alMTHbIX, U3HOCOCTOMKMNX
N MarHUTHbIX MOKPbITUA Ha Pa3NUUHbBIX MOMSIOXKKAX.
O6ecneunMBaeT  KOHTPOSb  TOMLWMHBI, cocTaBa "
CTPYKTYpbl OCaXkaeMblX C10€B.

[eHepaTop »knpkoro asota LPLN-40

Marnbin  XWOKOCTHBIM  a30THbLIA  annapaTr  KOPO6OUHOro
™na LDH wucnonb3yeT xonodusnbHbIA Npouecc ¢ MHOro-
3M1EMEHTHbIM pereHepaTMBHbLIM CMeLLaHHbIM XafareHToM
MRJT, OCHOBaHHbI Ha UMKNEe oxnawOoeHua C Opoccenu-
poBaHWeM. XragareHtbl C BbICOKOW, CpefHen U HU3KOW
TeMrepaTypor KuUneHus nogéupaloTca B 3aBUCUMOCTU OT
TpebyeMon KOHEeUHOM  TeMmrepatypbl  OXfa)kOeHus
CUCTEMBI, HaUMHas OT TeMrepaTypbl OKPYXKaloLLen cpenbl.

YcTraHoBKa OBOWHOIO MOH HO-JTy4Y€eBOIo

paCI'IbIJ'IeHVIH/Oca)K,EI,eHVIH

MNpenHasHaueHa Ona nonyYyeHnsa HaHoPa3MepPHbIX MeTanu-
UYeCKMX MSIEHOK C BbICOKOM OOHOPOOHOCTLIO Ha PasfNUHbIX
nogfioxkkax. OcakeHve OCyLLeCTBAAeTCA pacrblieHnem
MeTannnyeckom MuieHn (Uncrortomn 99,99%) noHaMm aproHa
C 9Hepruen 1,2 kaB B BakyyMHOW KaMepe. YCTaHOBKa TaKXe
Nno3BonifeT MNPOBOOUTL WOHHO-NyyeBOe MJlaHapu3aumio
NMOBEPXHOCTU C [OBefeHMEM LUepOXOBaTOCTU OO0 HaHOo-
pa3MepHOro ypoBHSA.
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CuHTE3 U I'IpO6OI'IO,D,FOTOBKa MaTtepunanioB

YcTaHOBKa 1a3epHON pPesKu
CreunanunsnpoBaHHoe o6opydoBaHVe [OnA npeum-
3MOHHOM 06pPaboTKN MaTepuanoB B J1abopaTopHbIX
YCNoBuAX. YCTaHOBKa o6ecrneunBaeT BbICOKOTOUHYIO
pesKy MeTannnUecKunx, KepaMnyecKnx U KOMMO3UTHbIX
3aroToBOK C MWHWManbHOWM 30HOM  TepMUUYECKOro
BMUAHKSA.

YcTtaHoBKa O CUHTEe3a MOHOKPUCTaJIJ1oB

anMasa metogom MPCVD

O6opynoBaHne rnpedHa3HaueHO OnA  MNoslyvyeHus
MOHOKPUCTaNIMYeCcKux anMasHbix niactuH guaMeTpom
He MeHee 50 MM. Cuctema ocHaueHa CBY-reHepato-
POM MOLLHOCTbI0 6 KBT € pabouert yactoton 2450 Ml
N CTabUNIBHOCTBIO BbIXOQHOM MOLLHOCTK +0,1%.

[nopaBnnyecKnin KybuuecKnm rnpecc
MNpuMmeHseTca Ona GopMUPOBaHUA MUKPO- U HaHO-
CTPYKTYP Ha pasfnuHbIX MOOJIOXKKaX. YCTaHOBKa
obecreunBaeT MpPeLm3voHHOe COBMELLEHNE N 3KCMOo-
HUPOBaHWEe C MWHWUManbHbIM pPa3MepPoOM 3MeMeHTa
0o 2 MKM. PabotaeT ¢ noffioxKkaMu OuaMeTpoM 00
150 MM 1 nogOepnBaeT aBTOMATUUECKYIO 3arpysKy
06pa3sLoB.
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AHanuns cTpyKTypbl, $a3oBOro 1 XMMMYeCKOro CocTaBa

NH$pakpacHbit Pypbe-cneKTpoMeTp

Perkin EImer Spectrum Two

KoMnakTHbI MHbpaKpacHbii Pypbe-cneKTpoMeTp, NpeaHas-
HaUeHHbIN 0NA KAYeCTBEHHOIO U KOMWYECTBEHHOrO aHanmsa
OopraHMyYeckux U HeopraHMYecknx BellecTs. [lpuctaBka ogHO-
KpaTHOro HapyLleHHOro [MOfHOro OTPaYKeHUA C anmMasHbiM
KpuctannoM UATR Two nossonsaet npoBoauntb aHann3 obpas-
LLOB B TBEPLOW, YXNUOKOW 1 nactoobpasHon ¢opme.

AHanusarop ynenbHon nosepxHoctu BSD-PM1
MNpenHasHaueH ONA M3MepeHusa yaernbHOM nnoLlanmn noBepx-
HOCTW, O6bEéMa U pacrnpenefnieHa Mo pasmepy nop MeToaom
rasoBon agcop6umn. Nprbop No3BonAeT NPOBOAUTL aHaNU3
MWKPOMOPUCTLIX, ME3OMOPUCTLIX U MaKPOMOPUCTLIX 06pa3LI0B
C BbICOKOW paspeluaioLlern CrnoCO6HOCTbIO: MUHUMAIbHbIN
pasmepoB nop — 0,35 HM. BSD-PM1 obecneunBaeT aBTOMaTu-
UeCKyl 06paboTKy OaHHbIX, BbICOKYIO TOUHOCTb U BOCTNPOU3-
BOOMMOCTb Pe3yNLTaToB.

CUHXPOHHbIN TepMoaHanusaTtop STA2000
MNpenHa3HaueH O0nA KOMIMEKCHOro mUccrnenoBaHns $asoBblX
nepexonoB, yaesnbHOW TeMnoThbl U U3MEHEHUI MaccChbl TBePObIX
N NOPOLLKOOBPa3HbIX MaTepuarnos. [Tpubop paboTtaeT B Anana-
30He TemMnepatyp ot 25 0o 1000°C 1 no3BonseT O LeHMBaTb
Ternosble 3¢ddeKTbl U MacCoBble U3MEHEHWA B OOHOM 3KCre-
puMeHTe. [Inana3oH u3MepAeMor Maccbl obpasua — [0
3000 w™r. O6ecrieunBaeT aBTOMaTUYECKYIO pPerncrpauunio
KPVUBbIX «TEMNIOBOM MOTOK — Temrnepatypa» U onpeneneHue
ToueK $pa30BbIX Nepexonos.
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AHanus cTpyKTypbl, $asoBOro 1 XMMMUYECKOro COCTaBa

CHeKTpOCKOHMbIeCKMVI KOMI/IEKC Ha 6a3e
MoHoxpomaTtopos ML P-23Y, MP-12
YcTaHOBKa [O/1 Hepa3spyLUaloLLero KOHTPOsA Nnosy-
NPOBOLOHMKOBLIX MaTtepuanos. [poBoouT namepe-
HUA $OTONMOMUHECLIEHLIMW, NPOMYCKaHUA U oTpa-
XeHnA B amnanasoHe 200-3000 HM npu TeMmnepa-
Typax 5-300 K. OcHalueH nasepamu 405-980 Hm,
no 2000 MBT) 1 BbICOKOUYBCTBUTESBHBIMWN OETEK-
TopaMn Hamamatsu. O6ecneunBaeT criekTpasnbHoe
pa3spelueHve nyuwe 1 A. MpuMenseTca ana onpe-
OeneHns onTMYeCKnX CBOMCTB U dedeKToB B Nosy-
NPOBOLOHMKOBbIX CTPYKTYPaX.

Mukpockon Confotec MR350 nonanamMepeHus

CNeKTpoB KOMOWHAaLMOHHOIo paccedHnA CBeTa
YcTaHOBKa 01 HepaspyLUatoLero sKcnpecc-aHa-
N13a MaTepuanoB MeTOLOM PaMaHOBCKOW CMEeKTPO-
ckonuu. O6opynoBaHMe MO3BOMAET NOEeHTUPULM-
poBaTb XUMWYECKUN COCTaB, KPUCTarfIMuecKylo
CTPYKTYPY W MOMeKyNnsapHble CBA3W B o6pasLax.
KoMmnnekc obecneunBaeT U3MepeHUsa B CrieKTpa-
nbHoM OmanasoHe 200-2000 cM™ ¢ BbICOKUM pas-
pelweHneM. OcHallleH aBTOMaTUUeCKoW CUCTEMOMN
$OKYCHMPOBKM 1 BO3MOYKHOCTBIO KapTorpadupoBa-
HWA NoBepxHOCTU. [puMeHseTcA ONnA aHanusa yrne-
pPOOHbIX MaTepuarnos, MOMMepPoB, dapMaueBTU-
UeCKMX CybCTaHLMN U GYHKUMOHANbHbLIX MOKPbITUN.
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AHanns MUKPOCTPYKTYPbl 1 MOPHONOrMm NoBEPXHOCTU

CKaHMpPYIOLLNI 9NEKTPOHHbIA MUKPOCKONM
Carl Zeiss EVO 10

MosBonseT uM3y4yaTb MOBEPXHOCTb O6Pa3LOB B LUMPOKOM
[Mana3oHe YyBeSIMUeHU C aBTOMaTUUecKol ¢OKYCUMPOBKOM
M crabunusaumenn nsobpaxkeHns. OcHallleH [eTeKTopaMu
BTOPUYHbBIX U OB6PaTHOPACCESHHbLIX SMEKTPOHOB, o6ecreun-
BalOLMX MOSlyYeHNe KOHTPACTHbIX U306paXeHuin penbeda u
3MEMEHTHOrO cocTaBa.

OnTtnueckuin Mukpockon MNIAHAP EM6339
MNpuMeHaeTcA OnA HepaspyLUaloLLero KOHTPONA MUKPOCTPYK-
Typbl MaTepuanoB. O6ecneunBaeT BblCOKOKaUYECTBEHHYIO
BM3yann3aumio B NPOXOOALLEM U OTPaXKeHHOM CBeTe C yBenu-
yeHneM o 50 000x, OcHalleH cucteMon undpoBON BU3Yya-
nU3aumnmn 1 NpeumsmoHHbIM NpeaMeTHbIM CTOSTIMKOM C Koopau-
HaTHOW pa3MeTKoW. [lo3BonaeT NpPoBoaUTb JIMHENHbIE U YTI0-
Bble U3MepeHUs C MUKPOHHOWM TOUHOCTbIO.

[porpaMMHo-anmnapaTHbI KOMMIIEKC MO aTOMHO-
cunoBon Mukpockonuu NTEGRA PRIMA

MHorodyHKLUMOHanNbHbIN NporpaMMHO-annapaTHbI KOMIIEKC
no ACM p[Ona BbINOMHEHUA HamMbonee TUMUYUHBLIX 3aday B
06nacTn CKaHupylowen 30HO0BOW MUKpockonun.  meet
BCTPOEHHYIO OMNTUYECKYI0 CUCTEMY C pa3peLleHreM 5 Mn u no-
nem 3peHnsa 2000x370 MKM, C MOMOLLIbIO KOTOPOM BO3MOMXHO
KOHTPOSIMPOBATbL MPOLIECC CKaHMPOBaHUA B peXume peasib-
Horo BpeMeHW. OcHalleHa CUCTEMON NO3ULIMOHUPOBAHNA Ha
PYUHbIX MUKPOMETPUUECKNX MO3ULMOHEPAX.

I =
=&
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VlccnepoBaHne MarHUTHbLIX CBONCTB

MarHutometp Gryogenic Ltd 14T

CeepxnoBofALLMA  MarHUTOMETP Of1A  U3MEePEeHUN MarHUTHbIX
CBOWCTB MaTepuanoB B nondax oo 14 Tn n temneparypax 6-400 K.
OcHalleH cucTeMol aBTOMaTUYECKOM CMeHbl 06Pa3LIOB U KpUo-
CTaTOM 3aMKHyToro umkna. lNpuMeHsetca Onsa uccnenoBaHUs
CBEpPXMPOBOOHNKOB, MarHUTHbIX HaHOMaTepuanoB U OKCUOB.
O6ecneuvBaeTr UM3epeHNs HaMarHWYEHHOCTW, KPUBbIX [UCTe-
peaunca n MaHUTHOWM BOCMNPUNMUYMBOCTU.

YcTtaHOBKa 0715 N3yyeHnAa TeMnepaTtypHbIX 3aBUCU-
MoCTel yaenbHOW HaMarHNYeHHOCTN U MarHUTHOW
BOCMNPUNMUMBOCTU MOHOEPOMOTOPHbIM METOOM

B HEMPEPbLIBHOM peEXnMe

CFIeLlI/IaﬂI/IBI/IpOBaHHbIIZ KOMIMeKCc anAa rnpeueH3noHHbIX n3Me-
peHI/II7I HaMarHUYeHHOCTn W MarHUTHOM BOCMPUNMUYNBOCTU
noHOepoMOTOpHbIM ~ MeTofoM. O6opynoBaHWe paboTtaer B

TeMnepatypHoM aumanasoHe 80-1000 K npu MarHUTHOM
none 0,86 Tn.

YcTaHoBKa 015 USMePEHUs MarHUToaMHaMUYECKNX
csoncts DX-2012SA

YcTaHOBKa npegHaszayeHa pnOna USMepeHna OUHaMUUYeCKUX
MarHUTHbIX MapaMeTPOB: 06LLNX noTepb, KO3PUUTUBHOW CUIIbI,
OCTaTOYHOW HaMarHUYeHHOCTW, MarHUTHOM MPOHULIAEMOCTH,

WHOYKTUBHOCTM M OOGPOTHOCTM B UYacCTOTHOM [OMarnasoHe
o 1 MlL.
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ABTOMaTVI3VIpOBaHHaF| cnucremMa MOHUTOPUHTA
CMNeKTpoB " TOMOMOMIM NOCTOAHHbIX MarHUTHbIX

N HN3KOYACTOTHbIX 3SMTEKTPOMarHMUTHbIX rnonen
ABTOMaTU3MPOBaAHHbIA  U3MEpPUTENbHbLIA KOMIMNEKC O
aMMNIUTYOHO-BEKTOPHOIO aHanmsa MHOYKUMU MOCTOAHHbIX
N NepeMeHHbIX SMEeKTPOMarHUTHbIX nornen. CucteMa npo-
BOOUT m3MepeHuna B OuanazoHe 0,05-10 000 mKIn npwu
yactotax 0-10 K. lNMpenHasHaueHa 019 KapTUPOBaHMSA
NPOCTPAHCTBEHHbIX pacrpeneneHnin MarHUTHbIX Monewn
N aHann3a nx CreKTpasnbHOro cocraBa.

YcTaHOBKa-UCTOUYHUK TPEXKOMITOHEHTHOIO

NOCTOAHHOIO N NepeMeHHOro MarHMTHOI o roJsiAd
KannépoBaHHbI UCTOUHUK OS1 CO3OaHUA OOHOPOOHbIX
MOCTOAHHbIX U NePEMEHHbIX MarHUTHbIX Nonen. YCTaHOBKa
obecreunBaeT HeOOHOPOOHOCTL nosa MeHee 0,3% B pabo-
yeM obbeMe OuamMeTpoM 6 cM npu yactotax 0-1000 I,
OcHalleHa ceptudpumkatoM Kanméposkn Oryr «BHUUM
nM. .. MeHgeneeBa». [NpuMeHAaeTca Ona rpanympoBKU
OAaTUNKOB MarHUTHOro rMonf, WUCCNedoBaHUA  MarHUTO-
UYBCTBUTENbHbIX MaTepUarnoB 1 NpoBeaeHa BOCNPON3BO-
OVMbIX MarHUTHbIX U3MePEHUI.
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lccnepoBaHne MeEXaHUYECKNX CBOWCTB

Mpodunnomerp SMT-5000 3D Identation and

Scratch Tester

yHMBepcaanaﬂ CncTemMa Ond KOMIMJ1eKCHONro MexaHmyecKkKoro
TecTpupoBaHuA Matepuano. O6opynoBaHME MO3BOMAET
npoBoautb 3D-NPOoPUNOMETPUIO MOBEPXHOCTY, HAHOUHOEH-
TUPOBaHNE W CKpPETY-TeCTpUpOBaHNE B aBTOMaTU4YeCKOM
pexunme. YcTaHOBKa npuMeHAeTcA Os14 onpeneneHna Mexa-
HUYECKNX XapPaKTEPUCTUK: TBepOOoCTW, MoOynAa YNpyrocty,
agre3mm I'IOKprTI/II7I N M3HOCOCTONKOCTMU. OCHaLLI,eHa BbICOKO-
TOYHbIMX  OaTYNKaMU Harpyskamm u cuctemMomn Jla3epHOro
CKaHNPOBaHNA TMOBEPXHOCTU. V|CI'IOJ'Ib3yeTCFI ona uccneno-
BaHUN TOHKUX MJEHOK, I'IOKprTI/II7I, KOMMO3NUMOHHbIX N Kepa-
MNUYECKUX MaTepraioB.

PazpbiBHasa MawmHa KASON WDW-5

YHUBepcasbHasa areKTpoMexaHNnYecKasn paspbiBHas MalluHa,
npenHasHavyeHHas OnA UCMbITaHUI MaTepuarnoB Ha pPacTaXKe-
HWe, cXatnme n usrnb. MaxkcuManbHaa TecToBasd Harpyska
cocrtaBnfeT 5 KH. [Mpnbop obecneumBaeT paspeLleHne nepe-
MeweHna o 0,001 MM M WMpUHY Onana3oHa CKOPOCTeN
Harpy»eHua (0,005-500 MM/MKH), pabouyee MPOCTPaAHCTBO
MalWmnHbl no gnvHe - 800 MM. WcnbiTbiBaeMble 06pasupbl
MOrYT 6bITb MeTan/IMYeCKNMK, HeMeTaINIUUECKMY, KOMIO-
3UTHbIMW. YipaBneHne 1 06paboTKa pesynsratoB NPouCXoOaT
C rnomMoubio LMbPOBON N3MEPUTENBLHOM CUCTEMBI U Crieuma-
NTU3NPOBAHHOIO MPOrPaMMHOro o6ecrneyveHus.
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NccnepoBaHue TEPMUHECKUX CBOWCTB

Kamepa Tenna-xonona ESPEC Bench-Top SU-261
KnuMatnueckaa Kamepa AMNOHCKOro MpPou3BOACTBa ONA UCHbI-
TaHUW MaTepuanoB W KOMIOHEHTOB B SKCTPeMasibHbIX Temne-
paTypHbIX ycrnoBusax. O6opynoBaHWe noOnepyKmnBaeT Temnepa-
TYpHbI OuanasoH ot -60°C pgo +180°C B pabouenn Kamepe
obbeMoM 22,5 1n. KaMepa oOcCHalleHa cucTteMor BO3OYLLIHOIMO
OoXNaYkaeHMA U1 obecrneunBaeT CKOPOCTb M3MEHeHUs Temriepa-
Typbl 00 3,2°C/MyH Npu HarpeBe n 21°C/MUH Npu oxnaoeHuw.
ABTOMaTNU3MpPOBaHHOE YrpaBfeHne Mo3BOMAET MPOrpPaMMUpPO-
BaTb ClOXHble TeMrnepatypHble UMKIbL. [lpuMmeHAaeTca OnA
TEPMUUYECKUX  UCTIbITAHUI 3MNEKTPOHHBLIX KOMIMOHEHTOB, Mare-
puanoB M TroTOBbIX K3nenui. Mcnonbayetca B MCCreqoBaHUAX
TeMrepaTypHON CTabUibHOCTU, YCKOPEHHBIX PECYPCHbIX WCHbl-
TaHUAX N KOHTPOJS1e KauecTBa NPoOyKLUMN.

AHanusatop TeMnepatypornpoBOaHOCTU U TeNo-
npoBogHoctn Netzsch LFA 467 HyperFlash

[o3Bonaer nNpoBOOUTL M3MEPEHUA TeMrepaTyporpoBOLHOCTH
METOLOM J1a3epHOM BCMbILWLKW. [Tpnbop npegHasHaueH ona uccne-
OOBaHMA TernnodusnyeckMx CBOWCTB MaTepuanoB B Temrepa-
TYPHOM [Mana3oHe OT KOMHaTHOM Temnepatypbl o 500 °C B
atMocodepe asorta. LFA 467 MicroFlash o6ecneuvBaetr aBToMatu-
yeckoe BbluMcrieHne KoabduLMeHTa TemnepaTyponpoBOOHOCTH.
OnpepneneHve yOenbHOW TeMIOeMKOCTU BOSMOMHO MPU UCMOJb-
30BaHUM 06PasLIOB-3TaNIOHOB, BblUMCIIEHNE TEMnonpPoBOOHOCTU
BO3MOYXHO C MCMOMb30BaHMEM W3MepPEeHHOW 60  TabiINYHON
BENNUMHbBI yOerbHOM TENOEMKOCTU.

53




McnblTaHna Ha pPadnaunOHHYIO CTOMKOCTb U AJIEKTPO-
MarHMTHyIO COBMECTUMOCTb

KoMnnekc oueHKu 3ﬂeKTpOMaFHMTHOVI COBMECTUMOCTHU
O6opynoBaHMe paboTaeT Ha OCHOBe peBepbepauroHHOro
MeToda C WCMOMb30BaHNEM [OJIOCKOBOW JIMHWUK, CO3[aBas
HanpseHHocTb nona pgo 200 B/M B4acToTHOM OManasoHe
80 MIly - 2 Ty, KoMmnnekc namepaet apPeKTMBHOCTbL  IKpaHU-
poOBaHWA MaTepunarnoB, MNpPoBepsAeT YCTONUMBOCTb  padmo-
3MEeKTPOHHOW annapatypbl K 3/1eKTPOMarHUTHbLIM NMoOMexaM U1
WUMMYMbCHbIM  BO30eNCTBUAM. OcCHaLleH BbICOKOUYBCTBUTESb-
HbiMM pgatumkamm (0,05 B/M) u cuctemon dopmMmpoBaHUA
UMMYNbCcoB AnuTenibHocTblo o 30 HC. ABTOMaTU3WpOBaHHOE
ynpaBfieHne obecrneunBaeT BOCMPOU3BOLOMMOCTb pesyssraToB
UCMbITaHWIA 06Pa3L0B Pa3fNYHbIX rabapuUToB.

I'lnHenHbIN ycKopuTenb anexkTpoHoB JJ1B-8
YHUBepcanbHbIA YCKOpUTENb ONf HayUHbIX UCCNedoBaHUA U
pagmaLnoHHbIX TexHonorn. O6opynoBaHne reHepupyeT MyYvoK
3NEeKTPOHOB C 3Hepruen 1-2,5 MaB n tokoM fo 50 MA. YcTta-
HOBKa MpUMeHAeTCA OnA paduaunoHHOW 06paboTKu MaTepu-
anoB, CTepunusauMM MeOUVUMHCKUX u3menun, mMoaudukauum
nonMMepoB U  MNONynpoBOOHMKOB. [lo3BonseT MpoBoaUTb
nccnenoBaHUs  paguauMOHHOM  CTOMKOCTU  3MIEKTPOHHbIX
KOMIMOHEHTOB U1 Pa3paboTKy HOBbIX pafnaumoHHO-CTOMKUX
MaTepuarnos.
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I'lnHenHbIn ycKopuTenb anekTpoHoB YOIT-10-20C
CoBpeMeHHbIN ycKopuTenb A7 paauaunmoHHON 06paboTKU
MaTepuanoB 1 ¢yHOoaMeHTanbHbIX ccnegoBaHuin. O6opyno-
BaHMe reHepupyeT MYyYOK SM1EKTPOHOB C 3Heprnen 5-/ MaB
npu MowHoctn o 10 KBT. YcTtaHoBKa npedHasHaueHa OnA
cTepunuMsaumMm  MeOuUUHCKUX  u3genu,  Mopubukaumm
CBOWCTB MaTepuasioB 1 NpoBedeHNA pagnaumoHHbIX SKCre-
puMeHTOB. [lo3BONAET OCYLIECTBNAATb TOUHbIA KOHTPOSIb
napamMeTpoB 3MEKTPOHHOrO WU3MlydYeHUA [ON1A HayUHbIX W
TEXHOMOrMYeCKNX 3afaul.

[aMMa-ycTaHOBKa «/ccnegoBatenb» Ha Co®°
MopepHu3npoBaHHaa raMMa-yCTaHoOBKa OJ15 pagnaumMoHHON
06paboTKN MaTepuanoB M HayuHbIX nccnegoBaHun. O6opy-
[OBaHMe OCHALLEHO WCTOUYHWKaMU y-U3MyueHUsa Ha OCHOBe
Co% n kamepol o6nyueHns guametpom 150 MM. YcTaHoBKa
npuMeHsetca Ona  mooudukaumm  GU3NKO-XMMUUECKUX
CBOWCTB MaTepuarnoB, WcCCnefoBaHWA B 06/1acTu  pagua-
LUMOHHOIO MaTepuanoBefeHns U 06paboTKU  PasfUUHbIX
nanenui. NosBonaeT NpoBoauUTb CUCTeMaTUyecKme nuccrne-
OOBaHVA BO3OEWCTBUA WMOHU3UPYIOLLErO W3MyyeHua Ha
MaTepuarbl N 3NEeKTPOHHbIE KOMMOHEHTDI.
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