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1ITAHEJIBHASA JTUCKYCCHUSA «Matepuajibl 1 KOMIIOHEHTBI BBICOKOTEXHOJIOTHYHBIX
orpaciei. lludgposoe npoekrtupoBanue u rexnosorun MU B coBpemMeHHOM
MaTepuaioseaennm» (I1/1-4)

PANEL DISCUSSION «Materials and components for high-tech industries. Digital design
and Al technologies in materials science» (PD-4)

May 21, Wed, 10:00 am

[TanenpHas qUCKycCHs MOCBSAIIEHA COBPEMEHHBIM MOAXOAaM K CO3JaHHI0 MaTepHUAJIOB U
KOMIIOHEHTOB ISl BBICOKOTEXHOJIOTMUHBIX OTpaciied SKOHOMHUKH: D3JEKTPOHUKH, ONTHKH,
dboToHuKH, TPUOOPOCTPOCHUS, IHEPreTHKU, CEHCOPHBIX U JETeKTOpHBIX cucteM. Ocoboe
BHUMaHue OyJIeT y/IeJIeHO MaTepraiaM Ha OCHOBE PEJIKUX U PEIKO3EMENbHBIX METAIIJIOB, KOTOPHIE
UTPAIOT KIIOYEBYIO POJIb B PA3BUTUU KPUTHUECKUX TEXHOJIOTUH M (POPMHUPOBAHUU HOBOM
KOMITOHEHTHOI1 0a3bl.

B LHCHTPC O6CY)K,[[GHI/I$I — IIEepexXoa OT TPAJUIMOHHOI'O SKCICPUMCHTAJIbHOI'O IIOHCKa
MAaTCpuaJIOB K I.lPI(l)pOBOMy MaTCpHaJIOBCACHNIO, TI'IC paC‘-IéTHOG MOACIINPOBAHHUEC, MAIIWMHHOC
O6y‘-ICHI/Ie, T'CHCPATUBHLIC MOJICIIN, I_II/I(prBBIe HBOﬁHHKH KU AaBTOHOMHBIC J'Ia60paTOpI/II/I
CTAHOBATCA MHCTPYMCHTAMH YCKOPCHHOI'O IIPOCKTUPOBAHUA, CUHTC34, HCITBITAHUN U BHCIAPCHUA
HOBBIX MaTCpUaJIOB.

Jluckyccuss HampaBleHa Ha pPa3BUTUE MEXIHUCUUIUIMHAPHOIO JIUalora  MEkKIy
MaTepuaioBenamMu, (U3NKaMH, XUMHAKaMH, CIICIIHATNCTaMHU 110 MOJIeTUpOoBaHuto, data scientists,
MHXXEHEepaMU U NPEJICTaBUTENIIMU IPOMBINUIEHHOCTH. OTAenbHOe BHUMaHuE OyAeT YJeleHO
MeXIyHapoaHou koomnepaunu Poccun, Unauu, BeetHama u 1p. cTpaH B 00JacTH KPUTHYECKHUX
MaTepuasoB, HUPPOBOTO MPOESKTUPOBAHUS U CO3/IaHUS TEXHOJOTUYECKHUX IIETIOYEK OT ChIPbs 10
TFOTOBBIX KOMIIOHEHTOB.

The panel discussion will focus on modern approaches to the development of advanced
materials and components for high-tech industries, including electronics, optics, photonics,
instrumentation, energy technologies, sensors and detection systems. Special attention will be
given to rare-metal and rare-earth-based materials, which are essential for critical technologies and
the creation of a new component base.

A key topic will be the transition from traditional experimental materials search to digital
materials science, where computational modelling, machine learning, generative models, digital
twins and autonomous laboratories become tools for accelerated design, synthesis, testing and
implementation of new materials.

The discussion aims to foster interdisciplinary dialogue between materials scientists,
physicists, chemists, modelling experts, data scientists, engineers and industry representatives.
Special attention will also be paid to international cooperation between Russia, India, Vietnam and
other countries in critical materials, digital design and the development of technological chains
from raw materials to advanced components.

Karwuesnbie cimkepnl / Key speakers

e Jlupaxx Kymap, nupexrop, Muauiickuii e Dheeraj Kumar, Director & Project
texHosiorudeckuit uHcTUTyT (IIT-ISM), Director, Indian Institute of Technology
Jxan6an, Muaus (1ISM), Dhanbad.
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Sergey V. Popov, Deputy Director
General for R&D and Innovation
Development, Shvabe Holding; Doctor
of Technical Sciences

Alexander M. Sergeev, National Center
for Physics and Mathematics;
Academician of the RAS

Ekaterina V. Skorb, Director of the
Infochemistry Scientific and Educational
Center, ITMO University, St. Petersburg

Evgeny V. Burnaev, Director of the
Applied Artificial Intelligence Center,
Skolkovo Institute of Science and
Technology; Professor

Ekaterina S. Solntseva — Deputy
Chairman of the Government of the
Nizhny Novgorod Region

Suraj Prakash — CEO, TEXMIN
Foundation

Alexander G. Kvashnin, Doctor of
Physical and Mathematical Sciences;
Professor, Energy Transition Project
Center, Skolkovo Institute of Science and
Technology

Tematnka / Topic

OcHOBHBIE HATIPABJICHUSI

Main directions of

dialogue

Ob6cyxaenue B3anMo3aBrucuMocTu otpaciu PM/P3M u
3JIEKTPOHHUKH, ONTHKH, (JOTOHUKH, TPUOOPOCTPOCHHUS,
HEPTETHKH U 00OPOHHO-TTPOMBINIJICHHBIX TPHMEHECHHUH.
OT}IGHLHBIf/i AKICHT — KAaKU€ MaTCpHrajibl U KOMIIOHCHTGI
ABJISIFOTCA KpUTHUeckuMu Juist Poccun, Uuaun, BeeTHama u
JPYTUX HOBBIX YYaCTHUKOB PBIHKA.

JAHAJI0ra

Pe)lKI/Ie METaJlJIbl KaK MaTCpuajibHas
OCHOBA TEXHOJOTMYECKOTO
CyBepeHHTETa
BBICOKOTEXHOJIOTHYHBIX OTpacicH /

Rare metals as a material basis for
1 |technological sovereignty in high-
tech industries Discussion of the interdependence between the rare and rare-
earth metals sector and electronics, optics, photonics,
instrumentation, energy technologies and defence-related
applications. A special focus should be placed on which
materials and components are critical for Russia, India,

Vietnam and other emerging market participants.

Pons Ga, Ge, In, Sb, Te, Se, Bi, Hf, Zr, Ta, Nb u P3M B
MOJTYIPOBOTHUKAX, CCHCOPAaX, (POTONMPHUEMHUKAX, CUIIOBOM
3JIEKTPOHUKE U MHUKPOJICKTPOHHUKE. CBSI3b
MaTEepUAIOBEACHHS C HAIIMOHAILHBIMH IIPOrpaMMaMHK
Pa3BUTUS IIEKTPOHUKHU.

Martepuans! 1715 3J€KTPOHHON
KOMITOHEHTHOH 0a3bl: OT

2 | BBICOKOUYHCTBIX BEIIECTB 110
(OYHKIIMOHATIBHBIX CTPYKTYP /
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Materials for electronic components:
from high-purity substances to
functional structures

The role of Ga, Ge, In, Sh, Te, Se, Bi, Hf, Zr, Ta, Nb and
rare-earth elements in semiconductors, sensors,
photodetectors, power electronics and microelectronics.
Connection between materials science and national
electronics development programmes.

Penko3zemenbHbie U
peaKOMETALTEHBIC MaTePUAITBI IS
OonTUKH, (POTOHUKHU ¥ UH(PAKPACHBIX
TEXHOJIOTH1 /

Rare-earth and rare-metal-based
materials for optics, photonics and
3 [infrared technologies

JltoMuHECHICHTHBIE, JIa3epHbIE, CIUHTHILISIIMOHHBIE,
Marautoontuueckue u UK-marepuansl; MmaTepuaibl s
Y®/Bupumoro/MK nuana3oHoB; OTOYYBCTBUTEIIEHBIC
rerepoctpyktypsl HgCdTe, PbSnTe, Si/Ge, [1I-V u apyrue
cucteMbl. CBs3b C 33]]a4aMH ONITHKO-3IIEKTPOHHOTO
NpUOOPOCTPOCHHUS, TUCTAHITHOHHOTO 30HUPOBAHMS,
MEMIIMHBI U 0€30MaCHOCTH.

Luminescent, laser, scintillation, magneto-optical and
infrared materials; materials for the UV, visible and IR
spectral ranges; photosensitive heterostructures based on
HgCdTe, PbSnTe, Si/Ge, IlI-V and other systems. The
discussion should link these materials to optoelectronic
instrumentation, remote sensing, medicine and security
applications.

Lndpooii mu3aitH MaTepuanoB: OT
ab initio 1 10 UUPPOBBIX JTBOHHUKOB
TEXHOJIOTHH

Digital materials design: from ab
initio and to digital twins of
technologies

Kak 00beMHUTH KBAHTOBO-XUMHUYECKOE MOJICIIMPOBAHHE,
TepMoIuHaMUu4ecKkue 0a3pl, pa3oBbie AUATPAMMEBIL,
MOJIEKYJISIPHYIO THHAMHKY, MOJICIIUPOBAaHHE 1e(PEKTOB U
IUQPPOBBIE TBOWHUKHN TEXHOJIOTHYECKHUX MPOIECCOB.
BaHblIi1 BOpOC — T7ie BBIYUCIUTENLHBIE METOJIBI YKE Aal0T
MHXCHEPHO TIPUMEHUMBII Pe3ybTaT, a IJIe OCTA0TCS
OTpaHWYECHHBIMH.

How to integrate quantum-chemical modelling,
thermodynamic databases, phase diagrams, molecular
dynamics, defect modelling and digital twins of
technological processes. A key question is where
computational methods already provide engineering-grade
results and where their applicability remains limited.

Al-driven materials discovery:
TCHCPATUBHBIC MOCIIN, AKTUBHOC
o0ydYeHHe ¥ ONITUMH3AIINS COCTABOB /

Al-driven materials discovery:
generative models, active learning
5 |and composition optimization

UcnonrszoBanne ML/AI i ycKOpEHHOTO TOMCKA HOBBIX
COCTaBOB, IPOTHO3UPOBAHUS CBOMCTB, 0TOOpa
MIEPCTIEKTUBHBIX CTPYKTYP, ONTHMHU3ALIMH JIETHPOBAHUA U
TEXHOJIOTHYECKUX PeKUMOB. HykHO 00CyANTh KauecTBO
JIaTaceTOB, HEOIIPEACNEHHOCTh MOAEeH, PU3nyecKyto
HMHTEPIPETUPYEMOCTb U PUCK «UEPHOTO SIIUKAY.

Use of ML/AI for accelerated discovery of new
compositions, prediction of properties, selection of
promising structures, optimization of doping strategies and
technological regimes. The discussion should address dataset
quality, model uncertainty, physical interpretability and the
risks of black-box decision-making.

ABTOHOMHBIE JTA0OPATOPHH U
poOOTH3UPOBAHHBIN CHHTE3
(hyHKIIMOHAITBHBIX MaTEpUAIIOB /

6 | Autonomous laboratories and robotic
synthesis of functional materials

PoGoTn3upoBaHHbIl CKPHHUHT COCTABOB,
BBICOKOITPOU3BOIUTENBHBII CHHTE3, aBTOMATH3UPOBAaHHBIE
U3MEpEeHHs, aKTUBHOE 00yUYeHUE B IMKJIE OT Pa3pabOTKH JI0
WCIBITAHUS ¥ MAIIMHHOTO 00YYEHHUs. DTO XOPOIIO
CBSI3BIBACTCS C YK€ 0003HAUCHHOW TEMOW aBTOHOMHBIX
nmabopartopuii u Al-cuHTesa.
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Robotic screening of compositions, high-throughput
synthesis, automated measurements and active learning
within a design-make-test-learn cycle. This topic directly
supports the broader agenda of autonomous laboratories and
Al-assisted synthesis.

[lannbie kak HoBas uHppacTpykrypa |Kak ¢opmupoBars comocTaBrmbie 0a3bl TaHHBIX 110

MaTepI/IaJ'IOBeHCHI/ISI: CTaHAapThI, CoCTaBaM, CTPYKTYypam, CBOﬁCTBaM, YHUCTOTEC, I[e(beKTaM,
kadectBo, FAIR-momxome! n TEXHOJIOTHYECKAM PEXUMaM U Pe3yIbTaTaM HCIIBITAHNH.
Bepudukarys / Oco0bIil Bonpoc — co3IaHue MEXKIIa00paTOPHBIX
IMPOTOKOJIOB, 3TAJIOHHBIX 06pa311013, BaJIMAALITMOHHBIX
7 Data as a new infrastructure for HAOOPOB U JIOBEPEHHBIX JAaHHBIX ajsa VN,
materials science: standards, quality,
FAIR principles and verification How to build comparable databases on compositions,

structures, properties, purity, defects, technological regimes
and test results. A special issue is the development of
interlaboratory protocols, reference samples, validation
datasets and trusted data for Al systems.

WU u pusnveckn 0600CHOBaHHBIC MexauCUUIUIMHApHAs AUCKYCCHS MEXKTY
MOJICJIM: TOYHOCTh, OTPAHUYCHUSA U | MaTepUaATIOBEAaMHU, TeopeTukaMu, data scientists u
JIOBEpHE K IIPOrHO3aM WHXXEHEPAMU: KaK COBMEIIATh HEMPOCETEBBIE MOJEIH C
(I)I/I3I/I‘IGCKI/IMI/I 3aKOHAaMH, KaK OLICHUBAThb
Al and physics-informed models: HEOMpPeAeaEHHOCTD, TEPEHOCHMOCTD MOJIEIIEH MEKTY
accuracy, limitations and trust in KJIaCCaMH MaTE€PUAIIOB U TPUMEHHUMOCTh ITPOTHO30B K
8 predictions MPOMBIIIJIEHHBIM PEIICHHSM.
An interdisciplinary dialogue between materials scientists,
theorists, data scientists and engineers on how to combine
neural-network models with physical laws, assess
uncertainty, evaluate model transferability between classes of
materials and determine whether predictions are suitable for
industrial decisions.
Marepuainsl 1Ji CEHCOPOB, CUMHTWIISTOPHL, TOIYIIPOBOIHUKOBBIE AeTeKTopbI, K-
ACTCKTOPOB U CIICLIUAIIBHOTO (I)OTOHpI/IéMHI/IKI/I, paILHaHHOHHO-CTOﬁKHC MaTepualsbl,
HpI/I60p00TpOGHI/I5{ / OINTUYCCKHUEC KPUCTAJLJIbI, MaTCPUAJIbI IJI1 MeﬂHHHHCKOﬁ
JAUAarHoCTUKHU, AACPHBIX U KOCMHUYCCKUX HpHMeHeHHﬁ.
Materials for sensors, detectors and  |IlepcrieKTHBHBII aKIIEHT — U(PPOBOE IPOSKTUPOBAHHE
advanced instrumentation COCTaBa, Ae(DEKTHOM CTPYKTYPBI M TOCTPOCTOBO
9 00paboTKH.
Scintillators, semiconductor detectors, IR photodetectors,
radiation-resistant materials, optical crystals and materials
for medical diagnostics, nuclear applications and space
technologies. A promising focus is digital design of
composition, defect structure and post-growth treatment.
Hudposoe MarepuanoBeicHHE s Meram-uoHHbIE aKKYyMYJISITOPBI, TEPMO3JIEKTPUKH Ha
SHEPreTUKHU: HAKOIIUTENH, ocnoge Te, Se, Sb, Bi, In, Ge, maTepuans! TOIUIMBHBIX
BOJIOPOJIHBIE TEXHOJIOTUU U 3JIEMEHTOB, AJIEKTPOIU3EPOB, MEMOPAHHBIX PEAKTOPOB U
mpeoOpa3oBaTeid SHEPTUu / CHCTeM XpaHeHUs Bojoponaa. BaxkHas muHuMsSI — kak Al
10 IMOMOracT ONTUMHU3NUPOBATL COCTABbI, ACTPAJALITUOHHYTO

Digital materials science for energy: |ycToifunBOCTb, peCypc ¥ CTOUMOCTb.
storage, hydrogen technologies and
energy converters Metal-ion batteries, thermoelectric materials based on Te, Se,
Sb, Bi, In and Ge, and materials for fuel cells, electrolysers,
membrane reactors and hydrogen storage systems. An
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important line of discussion is how Al can help optimize
compositions, degradation resistance, service life and cost.

11

MexayHapoaHasi Koomeparus
Poccus—unus—BrerHaMm B o01acTu
KPUTHYIECKAX MaTepHajIOB U

U POBOTO MaTCPUATIOBEICHUS /

Russia-India-Vietnam cooperation in
critical materials and digital materials
science

DopMHUPOBAHUE KOOTICPAIIMOHHBIX IIETIOYEK: CHIPhE —
BBICOKOYHCTHIE BEIIeCTBa — (PYHKIIMOHAIHFHBIE MAaTEPHAIIBI —
KOMITOHEHTHI — IprOOpHI. [t Maamu mornaHo
MOTYCPKHYTh SICKTPOHUKY, MOITYIPOBOIHUKY, (POTOHUKY U
MarHuThl; 17151 BbeTHaMa — MpOMBIIIUICHHYIO TOJIUTHKY,
peaKo3eMensHOe ChIPhE, epepadoTKy, TEXHOIOTHIECKAN
TpaHcdep U co3JaHne TPOU3BOICTBEHHBIX KOMITCTCHITHIA.

Formation of cooperation chains from raw materials to high-
purity substances, functional materials, components and
devices. For India, the emphasis may be placed on
electronics, semiconductors, photonics and magnets; for
Vietnam, on industrial policy, rare-earth resources,
processing, technology transfer and the creation of
production competences.

12

OT Hay4YHOI MOZENHN K
MIPOMBIIUICHHOMY HU3ZCINIO;
MacCIITa0NpPOBaHKE, CEPTUPUKAIUS H
BHeapeHue /

From scientific model to industrial
product: scale-up, certification and
implementation

Kak mepeBectu pe3ynbTaThl IU(pPOBOTO AHU3aiiHA U
71a00paTOPHOTO CUHTE3a B TEXHOJIOTMYECKUI IpolLecc U
KOMIIOHEHT: MacIiTabupoBaHue, KOHTPOJIb KayecTBa,
WCTIBITaHUs], CTAaHAAPTH3aLus, cepTUHUKALS, HATEKHOCTD,
BOCIIPOU3BOIUMOCTbD, 3amuTa VIC 1 TpeboBaHMs
NHAYCTPHUAJIIBHBIX 3aKa3YUKOB.

How to translate the results of digital design and laboratory
synthesis into a technological process and a component:
scale-up, quality control, testing, standardization,
certification, reliability, reproducibility, IP protection and the
requirements of industrial customers.




