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nponsBoacCTBO
BAKYYMHbIX KOMIMOHEHTOB
M OBOPYOAOBAHMUSA

AONA IPCYAAPCTBEHHDbIX
OBOPOHHbIX 3AKA30B
U TOCYOAPCTBEHHDbIX

KOHTPAKTOB
Mbl crieymanusnpyemcs Ha pa3paboTke 75%
M NPOW3BOACTBE  BbLICOKOTOYHbIX  BaKyyMHbIX
CUCTEM, KOMMOHEHTOB U Y3M0B ONS Hay4HbIX B 2022-2026
nccneqoBaHMM U NPOMBILWNEHHbIX MPUMEHEeHWN.
PEAJTIM3OBAHHDbIX

Hawu MHXeHepbl MPOEKTUPYIOT U U3roTaBnMBaoT
HecTaHgapTHoe obopynosaHue, NONHOCTLIO
cooTBeTCTBylOWEe MOTPEBHOCTAM  3aKa34YMKOB.

TEXHUYECKUX NMPOEKTOB

>350

Mbl obecnedymBaeM MOMHbIM UMK — OT UAEW A0 3a BpeMa CyuleCTBoBaHUAa KOMNaHum

BBOOa B 3KCNAyaTauulto. 3TO no3Bonger Hawum

KNneHTam nony4yaTtb rotosble peweHud, nonglﬁ
afjanTupoBaHHble MNOO KOHKPEeTHble 3agavn u nPOM3BOﬂCTBEHHbIﬁ
cooTBeTCTBYyOWMEe MeXxXOAyHapoAHbIM CTaHOapTaM. LIM KJ'I

3aroToBKa, MexaHuyeckas obpaboTka,
cBapka, duHanbHaa cbopka

KPUOCWUCTEMBI

MPEBOCXOOCTBO TEXHONOInu

e NMPOEKTUPOBAHME C YYETOM
CNEULMNDOUKUN 3A0AHUYU

e MPOU3BOACTBO U KOHTPO/J1b
KAYECTBA HA KAXOOM 3TAIME

e PUHAJIbHAA CEOPKA U
HACTPOUKA OBOPYAOBAHUA

«KpuocucTteMbl» — OANH U3 NNOEPOB

B P®O 1 aopy>KeCTBEHHbIX IOPUCAMKLMAX
B pa3paboTke KOHCTPYKTOPCKOM
AOKYMeHTaunm, COOPOYHbIX YepTexxemn
N peannsaunm CNnoXXHbIX TEXHUYECKNX
MPOEKTOB.

i’

K «Kpunocuctembl» obecrneymBaeT
rocygapcTseHHble npegnpuatua PO
BbICOKOTEXHOMOMMNYHbBIM
obopynoBaHMEM U COBPEMEHHbIMM
TEXHONOrMaMm B 06pasoBaHmu,
MeauunHe, HayKe, KOCMOoCe M aTOMHOM
oTpacnu.
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KBaHTOBbIe TEXHONMOIrMMN U MHXXEHepUs§.
Ob6opyaoBaHue ANA 3a4a4d KBaHTOBOM GUBUKM U KBAHTOBbBIX
BblYNCNEHUN,

Hawwu komneTteHuun:

TepMUyeckKoe U MarHeTpoHHoe
HanblIeHNE TOHKUX NNEHOK.
CoBpeMeHHble MeToAbl cCo34aHuns ﬂOKpblTMlﬁ
C BbICOKOW TOYHOCTbIO U
BOCMPOU3BOANMOCTbLIO.

KpuoreHHble cUCTEMbl U KPMOCTaTbl PpaCTBOPEHMUS.
PeweHusa ona [OCTVMXKEHUA 1 NogaepXaHUsa CBePXHU3KMX
TeMnepartyp B aKCNepmMeHTax.

Halwu TexHonornyeckme yCTaHoOBKM MCNONb3YIOTCA KakK B
dbyHOaAMEeHTanbHOM HayKe, TaK U B MPUKNAAHbIX HanpasneHusx,
BK/IIOYAA MUKPOINEKTPOHUKY U HOBble MaTepuanbl. Mbl
NpoeKTUpyeM 1 NpomssoamMm obopyaoBaHue, KoTopoe
MO3BOMIAET pellaTh 3a4a4M Ha CTbIKe HayKuM U
MPOMbILUNEHHOCTM.

3NeKTPOHHO-Jly4yeBOoe HaHeceHue
maTtepuanos (Nb, Ti, Al u ap.).

BblcoKasi cTerneHb YNCTOTbl U KOHTPOSb Hafg,
MPOLLECCOM OCa)kaeHMs.

XuMuuyeckoe napo-ocaxaeHue (CVD).
MonyyeHune NNéHoK C yHUKanbHbIMU
CBOWCTBaMMW AN MUKPOINEKTPOHUKN U
HaAHOTEXHONOr K.

BALU MHTEIrPATOP i
BbICOKUX TEXHOJIO'MMA

Mpurnawaem K coTpygHuyecTsy!
Bynem pagbl cTatb BawnM HageXKHbIM
NapTHEPOM U MOCTaBLLVNKOM:

+7 (495) 215-55-65 | cryosystems.ru @
info@cryosystems.ru

MynbcauMoOHHO-a3epHoe ocaXkaeHune
TOHKUX NNEHOK.

MNepepnoBaa TexHonorua ansg GopMmposaHua
GYHKLUMOHaNbHbIX MOKPbLITUIA.

!’1.;'1
gﬁ. *.@H
LA R Xl
CBepXBbICOKOBaKYYMHbI€ YCTaHOBKM. _u:'!:i ,c'
ﬂpm MeHAKTCa ONd NpoueccoB HanblNeHWd,

TpaBneHna U aHannsa MaTepunanos.
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o s \‘ NTEGRA — nnatdopma ans 30HOOBOW M ONTUYECKOMN

i MMKPOCKOMUM U CMEKTPOCKONUM B HaHOMacLwTabe.
!‘ YHuBepcanbHas 6a3a 1 MoaynbHas KOHCTPYKLUMS

. i npenocTaBnaloT cBoboay KOHGUryprpoBaHUA

npubopa noa pasnuyHble 3aauy U Lenn UCnornb-

i 30BaHuA.

NTEGRA Academia — Mogenb CKaHUPYIOLLEro
30HOOBOro MMKPOCKONa AN UCMonb30BaHUA
B 06pa3oBaTeribHbLX LENsX: U3yyeHue
MPUHLUMINOB 30HOOBOW MUKPOCKOMWK, NMpoBe-
OeHue NpaKTUYeckux paboT u o3HaKoMne-
HWe C OCHOBHbIMW METOAMKaMM UCCrefoBa-
HUN.

NTEGRA Prima — MHorodyHKUMoHanb-
Hbl CKaHUPYIOLLMIA 30HAOBbLA MUKPOCKONM
c HabopoM u3 bornee 40 MeToOoOB aTOM-
HO-CWUJIOBOM U TYHHEITbHOM MUKPOCKOMUW.

NTEGRA Aura — aTOMHO-CUIOBOW MUKPO-
ckon ans paboTbl B KOHTPONIMPYEMbLX
YCINOBUSIX U NPOBEOEHWUS BbLCOKOYYBCTBU-
TenbHbLX U3MEPEHWUA B MHOTONPOXOAHbIX
MeTOoauKax.

NTEGRA MFM — cKaHupyowWMiA 30HOOBbLA
MUKPOCKON, CNeuuanu3MpoBaHHblLiA Ans uccne-

[OOBaHUA MarHUTHbIX CBOMCTB MaTepUaros, B TOM
yncne BO BHELWHEM MarHUTHOM rore.

NTEGRA Spectra — cuctema ansi ogHOBPEMEHHOr0

1 KONOKanu3oBaHHOro UccrenosaHus o6pasLos MeToaa-

MW 30HOOBOM MUKPOCKOMUM U MUKPOCKOMUM / CNEKTPOCKO-
N KOMB6MHALMOHHOIO paccesHUs cBeTa.

Mo3BonseT NPOBOAUTbL KOMMEKCHbLA GU3MKO-XUMUUECKUIA
aHanua uccrnegyemoro obpasua. KomnnekryeTtcs KOHGOKarnbHbIM
PaMaHOBCKUM U GOTOMIOMUHECLLEHTHBIM 3D CKaHMpYIOWMM
MUKPOCMEKTPOMETPOM cob6CcTBeHHOro npomasoacTea LS RamBo 620.

BKrioueH B peecTp POCCUMIMCKOM NMPOMbBLLLNEHHOM NPOOYKLMA nnpePo 719
Y B €MHbI/ PEECTP POCCUIACKOM PAMOANEKTPOHHOM NponyKumn Ty Wy 7

+7 499 390 66 78
INFO@ACTIVE-PHOTON.COM

WWW.ACTIVE-PHOTON.COM

124460, I. MOCKBA, I. 3ETNEHOIPAL,
MAHO®WITOBCKWW MPOCMEKT, . 10, 00. 44 H/2
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PeHTreHoBckoe o6opyaoBaHue SIGRAY, KanudpopHus
Mwukpo XRF AttoMap

PeHTreHodnyopecueHTHas
MuKpockonusa/mmukpoaHanus (UXRF) € BbICOKUM e
NPOCTPAHCTBEHHbIM pa3pelueHnemM 418 AeTanbHoro
KapTUpOBaHUA pacnpeaeneHuns 31eMeHTOB.

- obecneunBaeT NPOCTpaHCTBEHHOE pa3peLueHne 3-
5 MKM, BbICOKYH YyBCTBUTE/NIbHOCTb 1 BO3MOXHOCTb
KOINYEeCTBEHHOro KapTUPOBaHNA 31€6MEHTOB Ha
ypoBHe cy6-ppm

- NICNONb30BaHME NCTOYHNKA PEHTreHOBCKUX NyYeit
C HECKONbKUMU IHEPrnuaMun AN ny4llero
AETEeKTUPOBAHWUA 3aaHHbIX 3/1IEMEHTOB

- ucnonb3osaHue SiC-UCTOYHMKA A4NA YCTPAHEHUA
¢doHa ot Si

PeHTreHOBCKMiIA MUKpoTomorpad Apex XCT gnsa 6onbunx 06pasuos

3D peHTreHOBCKasA MUKPOCKOMWUA C BbICOKUM paspeLueHnem n
NPOU3BOANTENLHOCTLIO A/1A Hepa3pyLLaKLWEero aHannmsa BHyTPeHHUX CTPYKTYP
6onbLnx 06pasuos. MoAX0AUT AN PEBEPCUBHOMO MHXUHUPUHTA.

Apex XCT: npegHa3HaveH Ans 3agady B o6nact nonynpoBoAHUKOBOM
NPOMBbILLNEHHOCTU U UCCNeA0BaHuiA ’

aKKyMynaTopos, obecneynsaeT paspelueHne 40 e
0.5 MKM 1 BbICOKYH CKOPOCTb CKaHUPOBaHWSA.

- obecneunBaeT getanbHoe nsobpaxeHue e —

BHYTPEHHUX CTPYKTYP C pa3pelwseHnem 40 500 Hm o

(MUHUMaNbHbLIN BOKcenb 70 HM)

- obpasubl 4o 300 MM B gnameTpe

- n3o6paxeHus c paspeweHnem 0.5 MKM MeHee,

4Yem 3a 15 MUHYT ]

- OTCyTCTBUNE apTedakToB Y)KeCcTo4eHNs ny4ka H' " i !
- HeUCKaxeHHbI KOHTpacT

- BO3MOXHOCTb paboTbl C po60TOM-NOAATUMKOM

info@conetech.ru
+7 499 350-20-60
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MUKpOCKOMNumn

DLTS-cnekTpomeTp

YHUBEpcanbHeli DLTS-cnekTpomMeTp ans
NCCNeaosaHus rny6boKux LeHTPos B
MoNynpoBOAHUKOBbIX CTPYKTYPOX

Van der PQuwTFRS

Scietex Van der Pauw TFRS — ycTaHoBKQ Ans
M3MepeHUn yaenbHOro ConpoTuBNeHns
TOHKOM/IEHOUHbIX MATEPUANOB

Cuncrtema HanbiIEeHNSA
C156TES

KoMBUHMPOBAHHAOS cucTemMa Hanbinenusa C156TES
¢ TypboMONeKynsapHbiM HACOCOM. HanbiNsemblin
merann Au, Pt, Pl, Al, Ta, Ni, Mo, Nb, Sn, Zr, Zn, Si
M ap.

CD-SEM

CKOHUPYIOWWIA 3/1EKTPOHHbIN MUKPOCKON
NPeAHA3HAYEHHBIN 419 N3MEPEHUA KPUTUHECKUX
PA3MEPOB B MUKPOINEKTPOHWKE U
NonynpoBOAHUKOBOW MPOMbILNEHHOCTH.

| |

Scietex TEM F200

NPOCBEYNBAIOLMNIA SNEKTPOHHDIA MUKPOCKON C
TepMonoseBsbiM KaToaom Tuna WoTTku, 200 KB

scietex.ru
info@scietex.ru
+7 499 911 90 01

Scietex SEM F30

MHOTOMDYHKLUMOHANBHBIN CKUHUPYOLWLMIA
3NEeKTPOHHbIN MUKPOCKON € KaToaoM LoTTKY,
paapeweHue 0,9 HM.




Octex-Ap1Tyn - komnanuus rpynnbl Ocrek, ‘Q,
nuaepa uHXeHepHbIX peweHun B Poccun osktec

rpynna KomnaHum

30+ 2500+

OMbIT rPyMnnbl B UH)KEHEPHbIX NpPOEKTOB peajsiu30BaHoO Ans
peweHunax npombilwneHHoctu u HUIOKP
KJINEHTOB + NPOMbILUJIEHHOCTb, yCTaHOBOK + o6opynoBaHue,
HUU, ONK BHeApeHHOe Ha NPOoUM3BOACTBaX

A 3KOoCMCTeMa 3KCnepTusbl
9 Ko M na H “ “ ] cepaucuoi'l noanepXxXKu

Ocrex-ApTTyn - UHXKMHUPUHIOBbIN
naptHep ana npombiwneHHoctu u HUOKP

O KomnaHum Hawa muccus Haw noaxopn
Cneumnanusmpyemcs Ha KOMIIeKc- ObecneunsaTb NPOU3BOACTBA PaboTtaem kak napTHep: nogbupa-
HOM OCHaLLeHUMN MPOU3BOACTB 1 1 HAW nepeposbiMu TexHonoru- €M ONTUMasbHble MHCTPYMEHTbI,
HWW coBpemeHHbIM TeXHOOrMYe- YECKUMU PELLEHUAMU, KOTOPLIE npegynpexgaaem owmbku npu
ckvm obopyfoBaHueM. NoBbLILWAT 3GHEKTUBHOCTL BHEAPEHNM 1 CONMPOBOXIAEM
CErofAHs 1 CO3Aat0T NMoTeHuMan MPOEKT A0 pe3ysbTaTa.
Ha Byaywee.
576 300 72% 14
eauHML HOBUHOK KJINEHTOB WHXXeHepoB
OSOPYAOBaHHﬂ exerogHo pa60'ra|0'r C HaMu U cneyuasncrToB
B aCCOPTUMEHTe Gonee 3 ner no NPUMEHEHMIo

Hawm HanpaBneHus

TexHuyeckas Hay‘-IHO-VICCﬂeﬂ,OBaTeJ'IbCKoe OCHaLLI,eHVIe pa60tw|x MeCT
MUKPOCKOMUA obopygpoBsaHue

ABTOMaTM3NpPOBaHHbIe
CUCTEeMbI XpaHeHUs

MeTponorudeckoe
obopynosaHue

MHeBmaTUyeckoe
nrungpasnunyeckoe oGopyp,oaaHme
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ftc]j o tcONf flafpdissds L Optatey cHidissCo d Mis OB  dedefGuyfs e d 4 MSE d - (
MCdtedzdls fids® tor Isdijw W jis@ls L sdtsls ¥ o dglsiziftz G d3O 6 dzd Is dz" d3  d3 ¢«
Ylsts o fdels/tBcfjdz0 iz Ysdpts ded U i GE e Odgk OB Mist H icd ¢ dz¥ YJ o
GO G dzd Is dzts G ts, G ff =AY O deye Stishy dzz Y[Rlddd 2§ tcOo dzv | di3ts J Ists €
¢ d tc 3dts datisadsj dzdz’. 7 Mis j dats €

[JHdddB dL dodetdij §jthtf@Cisdlsdy - oAD" ety
BOcdzdIststej L d Misd o dzOW fOlizwv Is fn SOTFMRSAIM )9, ts dz! toiE P H G
1 dzj e tsdzj L O dMd digtsylss & | 9" MBS ts?2 MC stelmlistcts? figfls o RO H:
CjljtesmMstezS IskztcO Clswy j dzr 2 Bj Is Odzdz/ o tsB tsSH dz" 2
BOt! jto/ WdSMdtetse Odzdz' 2 Mdzs2é&. v o Wy jltsif] izt ®
Ists ¢, Cslsts 2 eoftsLHj2Mboakjl dzO® dzOBOG dzad Yy dadats fiyls ¢
4t Cdzs3j daft§ilsigw deO ftoj ddBlzh j Mise O, -fiyfidddaLIthptilzo  offdig jHifte
WikdHOB] delsOcz? dzr | d bjodsdesedyujmMedj ftessdzy &
dzj sBRtSHJ iBsMls: odzgj hdzgjets dBOcdzdIlsdzsets f sdzv Hdzw
steOH d yd tsdzdz’ Ry dE SdzS fipef ity jdatsO R . t jh jdzdj 3 Wo dzw jIsfpw
fsfydzj Hodzd j] GtSH' Hie jradd) Gocdy' fijts o 12 DRO I jOtetef Oz , sOCdj § G
Cr Ge Te |, slsCter dzd lkzdzd ¢ Odzr dzr § oL i3sy detsmisd H dz
Olsts 30 tc @z dzef dz@mlzls j oW j 2 MO d Lif4b®o eevs§ dgOeky BEBE IS 4
fjtemMfjSIsdods j] ©OL OB JIStOBdtEQstseffuv Mg d df toj H «
HOdz! dzgj 2" jets tOLoadlsdw lsjyjMmlse j dadets?2 3d € to 141 GirjtLidsCic
o' f sdzdzj dz0 o tc OWRE PZ-ROBGOAERE OH O dzd v

[ dlsjtcOlsktcO

1. Samardak A. S., Kolesnikov A. G., Davydenko A. V., Steblii M. E., OgheW. Topologically
Nontrivial Spin Textures in Thin Magnetic Films // Physics of Metals and Metallogr&py. Vol.

123. No. 3. pp. 23260.

2. Shelukhin L. A., Kuzikova A. V., Telegin A. V., Bessonov V. D., Ognev A. V., Samardak A. S., Park
J., Kim Y. K., Kalashnikova A. Enhanced laseduced singlecycle terahertz generation in a
spintronic emitter with a gradient interface // Science and Taagy of Advanced Material2025.

Vol. 26. No. 1. 2448417

3. HeW.,WanC., Zheng C., Wang Y., Wang X.,Ma T. Y., Wang Y., Guo C., Luo X., Stebliy M. E., Yu
G., Yaowen L., Ognev A. V., Samardak A. Ban X. F. FieldFree SpiinOrbit Torque Switching
Enabled by the Interlayer Dzyaloshin$kloriya Interaction // Nano Letters. 2022. Vol. 22. No. 17.
pp. 68576865.

4. X.Wang et al. Currentriven magnetization switching in a van der Waals ferromagn€ee>. Sci.

Adv. 2019.Vol. 5. eaaw8904
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Plenary 06

l sk ypdefqisS s ygh] BdOdse HdW fodkkfttso sHddC o

ddgsh ddz [+ @] dzse O SZip.QJ of OH. SO N A5 s Uds.ef
dbf c11)1 cuOdzmlse, 1dyded? | SocEtSteSH
e-mail: anoshino@nppsalutru

S kzOdz datsfyls ! tcOB SiIsT sBEkMmdzse dzj dZ0 {§ v B3ts 2 L C
fosdzzf esosHdad Stsor 7 tod B st Sladzj( Sclsj tdsty) dmofsCiyfs, to Zt€ tflsldztdet o jdgw s
1L dzj Slstesdzd € d) s MtsHjtey Odedw MisOlssyde = fted dzgd MJ -
Wsdetsec s dzj e dteso Odedw d St j dzgmMOydd o 1 §dlsOCRdOdz
cdHtedHdzs?2 1 fdkOS¢Mmdd (CVD, MBE) , stcj BlzjIs ftoed d3d
ydimlstslss2 (6N d o"hj). stecd3j bets, o bkfmdtedwas
MsLHOdd ] f§ cddsfmls! & lsj yj Mise jdedets? Mmr te! joats?2 BOLT

10 BOL] ¢ ¢11)1 cuOdz6lse MtsLHOdz d BBdZj J 25 ¢
SsBlIsCts9 0 OLOdOOjIsmMmw fedzdzr 2 yYydqSeédz fesdLotsHmlsa O ¢
L dzj d3j delsdzts?2 B OLT . | -£0OKRY O8 i i dzf datizts dz® Iz Y glatigls deiPdz W
sjrdasdzsedyj M Ow f dzOls YW stc 3O, sn 9o Olsr 9 O h Ov  fd dzls §
shdtso dz" = ¢ dZzOMMtse fsdzzftcsotsHdzdStsoar 7 i3OI j tod Odzts o .
ftesdLotsHMlsok ftojCktemMtstecseo CoOdzdW S OyYydd c¢ch jmlss H,

dddzlsjL dtctse Odzr d Olblsj mMistse Odz 9" MsSCsydmlsr j ¢
WsmWddzs, OBBJOL), foodizyjddz j oBjlssHsd dzdL Ctsisg o3 § ¢
fteiydLrdsdzdz | cOLBoar j Mmd3j Md o (HEBD dztdin d 2@ d2,dzdf s Wzdeds,o
CodiBf sdzj dzlstseo, dzj i sMted Hilse j dzdets ftedetsHde | HdzvW f s

[ jssHtsds cdzEBtsC 52 ydfimsSd § sdzkzyj dz or MsC syd
Istcd m dztstod H T BrhtweO dd BBtO, O kOS] btedWiststedH
ftod dzj Mj 2 ( EEOQict) dzf sLOBdzv jls M sdz L tse Ols! H Odzde
tcj] OCG J dzls soff taitzlayj iChytDe , o Cdzt yOwW MddzlsjL L OBl tsS HE
i ddLCddd Sfsdujncdad fslj s dd.

1 sdzlz yj dz" CtedMmMlsOdzdzd yj MSdj dBOIsj ted Odz : B dzts € to
BjMisdejdz dgts?2 L eSdedets?2 Of ds@C®dj (df 22 * w ¢ o MsC 82 ydml
COL d&ztsy jdzdj o5 o' MsCsydmssets OwMddO (6N). 1 sdkzyj
COujfmbej distsuddcO djcdtizs " j2 ftedd md d ddBs¢ sy

{ OLcOBBISOdO desdBj dzS d&ZOlszte® o' MsCsYdmMls' &7 &j 5O
[JeedHtcdHdzts?2 1§ dlsOC Mmdd: stcd &34 Isd dz¢ Odzdzd 2 ( TMGa) ,
(DEZn) , O OS¢y Istcd 1 Isd dz' dz" § OdzOdzse d ¢ Odzdzd W ¢
zd B Isd Bk jfdisd dsi i 2 o § sdzkyj deder =* BPOMHe %,dzj Ylfts ] HhsE
stcj Btsoa Odzagd W d3 HdzW tetsis©O® OCIsdodzr » tsBd&zOMIsj 2 Htodeste

] tcjLEzdz sOIsj ftocso jHjdedzr » tOBBIs MBLHORZO (
(GdHtedHT GOdztsG j dgd H ™ [ {a, CtdMmlsodddu N¢dj a3
M sdz L so Odzdv ©® Isj Sdescesedy mgqn yds &zon ftd
t OL tcOB fsls @3t2dz’j tc d O dzr sBj M jydoe oL diBtsy dztsfyls ¢ i s
dZdL Cddi3 tesodzgj 3 tsMIsOlssydesa ts ¥v6 @sstsmglsr.sts o) o6 df e jisi® iprdzd
Eidzse dj 5 Hdzv MBLHOKIY ftds s B ] eor MsC2 § SH
d i3t tsite@sdsj " j dedw o MjClbtste] HtosdLotsHMissa O BOIsj ted Odzise
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Plenary 07

ushisswdd] MisOdHOlsdL Oydd o w8 d&OMisd dL &jte]
fsdkzbfesosHdz{C o' & O] ted Odtse

stsB i dzi Wz pR3)tesad ed¥l d BsaP),, stdgl Jdse
N oydtsdzOdz: dz' 2 dffdzj Hise Olsj dz' MSd2 Isjodesdztse o yj M
A LL c1OLLOBEBIEO d dqLetslstadzjdzdj dL d3jtedlsj o
pCydsdej todetsj tsB A nfiplsia) 8 5@ OB ozt d2 dJdemisdlskzls ff tec

e-mail: kob@misisru

J HtsC dzOH § OdzOdzd L dqtelz j Isfyw mMdMmisj BO  d3j YSEMIdzO tc t
(SemiconductoEquipmentand ManufacturingInternationa)l, ® € dz¢ yoO¥ h dn dL d3j toj dzed W
fsejtondesMmisdzise s 1 dzjr SRSty tedsasddz@iaj dlzs/dzdzi{c 5 o toj d3j dz
desmdlisj dzj ) LJOWYWOHED K steso, dqL Bjtew jdi3gr » s 1 WWJiClhk

r smisdedelzls tsftej HJ dzj deder 2 ff tesG te iRk tots Shistai@soh dgjdedc
mMdlszoOoydj 2, O dzO diff]L dzts ts o PHzdztSPz I pMiso Iz OdzO dzts G 59 i
B ded 3L dqelzs " dn MdMisj O UjMEEE (st dtsfls! dL &
Bsdgj dzls dzjls, COC dzj o' cOBElsOd BN 2 §SHABH ¢
dqLBjtews hdn 1Isd f OO Ister .

r hij B sdzj j fndzts y dzOw mMdlszoOoydw dzO B dz¥ H{Gsj Is fipy O Hel
ssftesosHdBsMisd (A)). [Mtssj dzdes dOs cdgOf Ofjdnsl o § @f
s jton desMisw i RBsdsCtodMmlsOdzddyj MSsets Stoj dddedw ([ s)
ftojHlJdvehddy adzdvdedi 3 o jten desisdes?2 toj € sd3B d dzON
f OHO2]AY) toj Hdztsy j dgdz” | oSEMIe D%k d HzBtzH ®@HQJ Istse  ff sls
AL Od3d sdzts tslsdzd yoe Isimw d dzay oMjeHO EMzseadw t©OMYJ |

tcOLtcOBESISC ] lsjyd mMise j dzdzse s MIsOdzH Ols© M ESC OL Odz
OmMMmdo dtetseo Odzdz n, ISOC d dzj f OmMMdodtecso Odzgdz" = BBLOL
J 8O
®ad ¥

S @ = ==

]l tOBtls] dO thdatse j tOMY ydmdzj dedz" s of3j IstsH
ted dimf sdz' L s9 Od4d]di das | ct©dgiydzHs SMissw dzdzts?2 MY OH O
9 Bl jd&3j BHLOL YO. RABY dzdzs 1 Istsls § OteOd3j Iste §f t6j HMISC

ltejHAZBY jdedWw 5 tOLodIsds® md milsd d3" MisOdzH Otels d L
BOIjtcdOdztse tsBMEYHOE Isyw.

[ dlsj cOlskztcO
} stsB j dzj 9 O, [ . 1. MtsSdztsH dzr 2 . [ dIstetsdztse d yJ m
J ClstecsmMsf eslsdodzj dedWVw sz tcsosHdzd Stso" n dBOIs§ t6
SdzO ¢ jlstesdzsedw d MIsOdzH OtelsdL Oydw o dzOdeslsy -
12,. urgsS zZ0OHtse, M. 35.
[
O]

%”'

. (dW ddizse, du .Hlte. sstByjEfjtetOMEz B G tcj HJ dzj dzad d

HE WoksfttsotsHdhismMisd dzO daj § OMMdoe dtetse Odzdz’ n
RLo JMdw Juvyte. [Cu. -216sd3 19 ~ 3, 2016, m. 210

3. Test method for carrier recombination lifetime in silicon wafers by-cwmrnact measurement of
photoconductivity decay by microwave reflectasteMi MF1535.

4. Test Method for Contactless ExceSkargeCarrier Recombination Lifetime Measurement in Silicon
Wafers, Ingots, and Bricks Using an Ed@urrent Sensor, SEMI PV168211, 2011.

<=, -
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Plenary 08

[MeeEmlsr j SoOLyjorj StdyjdstOlr, COC dzj sBRBHC]
Mtsdzdzj ydets2  dzgj ecjlsdSd d BgStetst dzj Cltets

1Lt sdkdg” h (frdzdpfy jrj.,.0 MOBPSjHEsA jhislese ¢ . [ .

RdzmMisdlskls cjtsaddiddd dqdz. ¢.1. JddztsctcOHBO O
e-mail: ainepg@igc.irk.ru

[ MepgMmisr 2 fodtesHdz 2 CoOtey dqd3ddils hdesScd?2 myJ
ftodd3j dagj dzd2. soOtydlsr or MsC 2 yYydmilstslsr dzj 5B SH d A3
sindesdzsedd ndBdud MEtsets ndzstcdtetso Odzdf3] ) 9§ e dgdzafi velzr 1 «
wWodzwjlsfmw dMrtHd d@3 BRBOI ) tedOdztsdz Hdzw f sdzeyj dzdvw C9 O
MisjtfJdd ydmkstslsr. 10 thdtssej Co0OtkyJor s Ctdzyj dzlstcC
Hdzv odHddi3s2 d Bdzd X dzj 2 d deW tc QGotisO® ffafe® Is lcts@afGME 3 3 BY |
CoOteyjooOw CjtcOBIEO MOBsets hdqesS sets fted dgd dzgj dad W .
dimf sdz' L ¥ Isfyw H dzw dLeslstse dzj dzd v Isd ¢ dzj 2 gL ¢
Bedets S ted Mis Odzdzd yd MEsets Ctoj didedwy d d Uz df s @€ e dnts D dzg
Ctcg d3ded v .

rdzv CoOtyjorna Ctdzyj dzlstcOIlstse dmf sdz? L 24 &3 ~
BsdesC tod Mls Odzdzd yj ME sets € toj dzded v , ftej HiI Wodzwe [sfpw 51

udmisslsj, KOS d 6 kjtehshMss2Sshisd So0yjosets fils

I Rdzfylsdlklsj ¢jsodddd s (61 foSomsHWISMY £ sdyf
ydmssets ftodesHdsets CoOteyjotsets Mrte!w d tcOLKLOBTL
Codpyj delstcOlstso HdzW  tcOL dzd ydesects  tod d3d dzflzflzlf 6 OH dly d Stk
qflscysifSedhnsscts So Oty paEds offmusCsydmnis’ = SoOtydlst
e BEON jddY d (odzyjd cEOBses,] 6 ) j LB s ¢

]l HsCdZOH] BRERHEIS ttOMMdislstej dz@ GMmdzso dzr § ffpsEtsSH
ydmilsra Ceoa0Otyjo'n SCdyj dzlstcOlstse, EZHtodzjlsotstew s h dn

[ dkj Okt

1. Nepomnyashikh A. I., Fedosenko V.A., EreminP. and Krasin B.A. Low cost multicrytalline
silicon for solar cellsSilicon for chemical industry VI, LoeNorway, 2002, pp. 19196
2. 6. R. 1 JfsdRgdv"h dr, 1.1. r[tejdidds, 1. ¢. stOmdds R
4. R. 1 s 59, 1. 1. sddzdycd?. [ zdz Isd € ted Mis ©dzdzd .
RLOjMmlsdw affr]hq"" EyiBsdzr = LO9jHjdzd2. [ Olsj2.d Odz
3. Sergio Pizzini. Towards solar grade silicon: Challenges and benefits for low cost photovoltaics // Sola
Energy Materials & Sol ar-1583DOI: ¥.101&]8alnat,2010.01.0864 -
4. [ . R. l stetsB! J 9o, o. [ . s dcdHBdzts 9, . R. 141 Bd3dgv
I smistsydzse s s OWdzO (tiMmMfkeedzdtB®. 1 B&80Isd-223.21 siyd 2 )

5. ¢. RrR. 14§ sd3dzw h d =, d. [ . ANjHBtSY d. 1. rOBBJHtsz

l simssydese s s OV dzO // | jBdzcedl2l5d 6 its¥dLdeO. 20
6. 1 Jfsdigdzv P dr ¢. R., rOBBjHBE ¢. 1., 1ddddz [ . r
[., zOdkzOj9o ¢. ¢., uwkzBOdZOC O ¢. 5ch($£ts©'fr]dsO$Uzﬁxlj¢
2025, Istsds 583 -~ 5, fy. 534
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ddzj H' L O HdMzZsCOydwdd o Ctoj diikdzedd, 50 dzj

cSddise . 1.
Rdzmisdlslzls ftetsBdzy d3 Isj mndzsdzse d d ¢y jedipEscsuddplssr G

e-mail: yakimov@iptm.ru

1 dzd v dzd § C o OL of HoosAsH jytg ddzdg HiWjcCls
Wstedgdteze h oy L O MStsd LwWhddsd HJMdzsS

Oydvw izd da(
5B 0Ly j dzfs [1h WEHEHOC 4 j B ds dzOyOlts (hhdjHss Od
i Sslste’ | ECOLOdRIY &0 fwdmiklsMmisod {Ildn HJWjCl
l sfdzj Hizs hdj dMfdzj Hse Odedw § 5C OL Ocdzd, ylsts fdzj Hr

6jCtdiB d ZOYJsdds2d Otsellplszsmisis: o' wodzj d¥ B SBHISH
fMfjClte cdkkesSdn ktto das? § SO O@uzdy Ay Mmis. Moz HOd

Mo w L Odz f slsd dzyd Odz! dzr 2 BOt! j to, Cslstster 2 ftseor h
fitetf jdzHd S Edzv todetsdz [ ¢ . g4 1Isdds BOt! jtesds MoawL Odz
ZzOo jH] dzgdzse B Is5C O, Hdzd dz0 ' CEIEstcBdts d H iffds djchfdsjolsi dz
HdWW kL dtsdedgz® Hdzd dzlz dzj e Oo detse j de" 7 desydlsj dzj 2 L Ote
2O fsHody dtsfls! HdMzZcECOYydd, ybt ftoswedwjlsmw o {1
2Oy Qo dzj dzd W dr MS Bdz! 3§ EAgt8tcr J tSdzaylg Islz" ) a1 Prizods jj dz' Mls «
HdfdzsS Oyd sdadzlz 8 dzs B dzj My dzyds . 1 5COL Odats, ylsts oL
O ted di3j 6, COC Ltsdzslsts  ded$ 4 dz2 , Mmkh jMmlse j dzdes f tso

[HdZOC s, dzj Mdstslstew dzO@ Hdzdlsj dzt dgzs dMlststeds d My
9" W idzj dzO I sis@ts sa|ddgs O 0O dets $ tg juH Y tisdetsizy] jtedgds jis,fp 8§ l9/ezdz

ssyjruds’j W B8 I§ o O dgfiped B M sesamge” | GJ dzg Mozl s By
dzd S sz j tco Olsdo dzsets Hody jdzdw [Bllskzfd dizd & s dafad dAf] daf] d d dz
ddets e syd mdzj dzdzr = Mlskzf jdzj ¢ RO HIMAZsSOyYydw -, ded 34
HijWjSClkse © MlsOBddz dzr j mMirthintdg mts'o Ode v gk ts m ©dgd
I Ristetsdzgdzs? RS tesMEtsfidd dagfj o' weoddzd L O Isder =7 HJ W
M HdWWELdj2?2 LbodslkO, Skttt j ot ddsedr Mazzyowana
90COmMdsdzdzscts Isdff 59, Antslsw d eorwoeoddzd odadwdafls Oy
fodztsy jdzedd L ORI N jdedw, daj ftsLotsdzddzd fmHj dzOls' SH dzts|
ysts rd4 mMozjH' BKOLEEISMWY dzj L O eaMmMiddd HIMzEC Oydw
ra LO HdMdAsSOydw i3d, mMesdz Ldoh d &3¢ .J dzCs B ig2PBlistH2 HJ
cOmMswedo O hdrn dOftwwyjdd?2 184 ) dOdetdij Mdd da
5B dzOtclzy d o OkclddPH i@z &0 f dzj ysdBz § sdzkzff Jj Isj dz¥ o Its
ZzOo jH ] degdetsets ssC O (JjMmdzd etstsBh j Mkh jdgjsdelizts dg) f t5 @iz
O dzOdzdL §odzEyd ddz' » toi L EzZdz IsOlstsyls & s dejsUdd da] f jtdiy SHAf ts
Wtstcdzdtolz® Is fpw ftod MCtsdz yddedd tOMmh j§ dzj dzdzets?2 Hdfmd
HgMdzsCOydj2. 1 dOfmlsswh j2 tOBtsls 1§ &jifithd OP fgd) dz HsB a
9Sid ftede jHjdzr ftodd3j ter , Hj isdemistedtclzes h dj otsL dstsy
Hiczednrn ftodkEftctsosHddStser » dOISj ted OdzO~R .

[ dlsj Okt

.. [ t6d o34 dz$ t5, l . R, 1dSdlIsy dzs ts, r. 1. cSddise .
ZOmsdud MSéd HjWBStedBdtotso Odzdztsds € toj d3delf d MM dz3@KOazs 2 €
6(2), 1937, Mmlstc. 72

.C. Dash, Evidence of dislocation jogs in deformed silicon // J. Appl. Phys. 29, 1958, ${29/05
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Lilsjtesej dzdzgOv 1 éizjisoyjdatald dRO W tSENMLUe@S | dzd v dzj 2 e d3S o ¥ dz
f) deser &g OwRdlsj ClsksOdg

v jdz izddztse [ . ¢ .

dSyddzj edetsj 5B o fifpisa 8 @ OBE qazth)S §2 Jdzfilsdlskl & dzj
€. [BMSoO

e-mail: otelminov@niime.ru

1 sorh jdzdj BT MstesH |-DNEOEO B¢ EOBIRAES Mo &Sy .
flsjd §jtejrtHO dO (OLOdkdj d d&j Odcstdlsd d I
RO e dj to, dz0 dzgj 2tesMmilsd. 1| LOsdmddsmsd Gl tj Odd
ety Mipter % stedsOdz’ df 7 dzj Qtetsdzse P HEP'? (Ol ™ jo
Jte ftsHOodzweEh jets Btsdz "ddzmlso © fwOSIsdud MSd Lo
tse fesyj Mo, o MmMewiLd M yjd3 orf ydldzj dzd
BdL Oydw 9" ydfmdzj dzd v WtcOG d3j dzlsts o ddzd d- Gtolz
Jegedsmistetsn j 2Misedje, cistsayfusddsilsd ¢ddzsT @dMls
dz'jdgdztsor Hjdzj deds, 1 dzgjteetst WWiClsdodesMmisd d Hte
d B34 dzj dzd j %JQGBMJBJ? Memissdls dL daj MS sz €dna
kh j2 orBited ], ftotso jtcCd Ctttej Clsdesmisd OB
I sOk0 A0 sfdse | tjOd d & HORE » (Jdti) d
fiistctse tBOBISd dzj 2tetsMmjlsj 2, MyshmsBdzr B o' |
| W sdshisds? ftdesHs? dj2eshilsj?2 d&Odssdjj

BOIr 9 08 s ¢ d&zOMMduj MSddd OdcttedlsEOBEL" A
weEOslshw ) fsyjnNstOodd SBOBGlkSd doj 2ty lsj

tcOBtslsy ftwtso jHjdz McOodzdIlsj dz' dz" 2 @ OdzOdzdL 151 da
qLOydd fsyjmMhstese SBOBESISCd dgj 2tetsfylsf?2:
tsdztsd oz L e O stetse, HJBZOBIU)MSB2 fORYISdR d o
Wi MS dn 3 dgif digmd fff OBVMREM, do M SEsE Olsj dz' dzOW 5B tcOE
ter n o fsdzdgw j sfqpw dzO O dzO dzts|cA®tE Sdzlz B to | dpcistfj tots frlr
jdzstse fsyjmMsted &O ydfdjls' d d8 §shdjHkzs
56 j dedetsilsd + dzj d3j dzls dzts 2 BOL'T . MeOBOWmstYy drticOff
tesHj2Mlsodd ®RixHE o' udMmdzdlsj dz’ dz' B3d { dzj B dals O a3

f OGuigrels@fdzd L(RYd W zdze¢ yd2 tsnbs@lsddy M s dektjf dgdfsdzi
jstese dzjtesmijlsd) d HI@OBIU)MSBEs (dzj § sMte
Bd) orBBtO® BAESCO rydfmdzj ded?2 dzO IsteOH d yd tsdzdz
j 2 5¢d
q d
h n

A

NN g
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—empr11p &g
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N ONO)
g5

¢ 9
Jtlodzts? BBtOBSISE M Eyjbtsds BJdddBdL Oydd c¢ctfk
tcOL tcOBSISC j fn sjd&3 EfttOo dzj dzed W tctsBtsSlstsils j

—

M

SHO &O tr dzs¢ deso ' n f toSH 2!
dr oBfttsMOd3 SdBjteBjL B OfMC
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