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Nanolamellar Materials

Context Single Crystal Growth

Max phases: a family of nano-lamellar materials with Q All MAX and nano-lamellar phases grown so far are
more than 100 known members non-congruent and require the use of high

| | temperature solution growth. We grow more than
MAX phases combine the good properties of metals 10 different nanolamellar phases.

with that of ceramics

Ex.: In 2017, we successfully
grew rare-earth-based

ad Evolution of Cr,AlC single crystal size across
magnetic I-MAX crystals.

the years (up) and Bales-Zangwill 2D growth
Instabilities at the top surface of a TiSIC,
single crystal (right).

They can be exfoliated to produce MXenes, a novel
family of 2D materials

Yet, due to a lack of single crystal availability, most
anisotropic properties are not accurately known. In
2019 we still were the only group growing MAX single
crystals of macroscopic size (cm)

A. Champagne et al., Phys. Rev. Mat. 5, 053609 (2019)
Q.Tao et al., Phys. Rev. Mat. 2, 114401 (2018)
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Context

Team NanoMAT leading activity focus on the chemical

-
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synthesis and crystal growth of low dimensional Q We build-up instruments which can be moved to ¥ g\_‘{oss ) (@) ¢l . (b)

materials. An outstanding problem is understanding large scale facilities (i.e. synchrotron centers) and ' S S oo 1Y

how to reproducibly synthesize nano-objects with the characterization platforms to perform in situ studies

desired structural and physical properties. Achieving Q We implement probes for in situ and real time 553 y Z e

this requires precise understanding of the monitoring of growth and annealing in LMGP load lock [LRCE: Sy B Y T

mechanisms that take place during growth and Pl s ' (2) MOON ALD reactor (b) In _situ

annealing process. : air pad AR ke /& ikgio(gect:réD ?e?ﬁ?]irtzwe%n;t ézsr;aOF“nGaAs
In Sltu StUdy Of the Early Stage Of i 3* R. Boichot et al., Chem. Mater. 28, 592 (2016)

ZﬂO ALD On |ﬂGaAS dlffr:;r:e ‘ " M.-H. Chu, Cryst. Growth Des. 16, 5339 (2016)

ODbjectives

 To study/monitor the growth and annealing In

X-ray fluorescence
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X-ray diffraction
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« Targeted materials: oxides, chalcogenides, lamellar
di-chalcogenides
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Structural and chemical characterization (XRD, XAFS,
Raman scattering, TEM, ellipsometry)

Chemical Vapor Deposition (ALD, MOCVD)

Synchrotron radiation experiments E. Skopin et al., Nanoscale 10, 11585 (2018)
| E. Skopin et al., submitted (2019)
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CRYSTALLIZATION PROCESS
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