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HP Cluster
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From quantum world towards novel
materials

Theoretical physics
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Background: fundamental studies of matter at pressure above 750 GPa, or
twice as high as in the Earth’s core

Experiment shows peculiarities of
pressure dependence of c/a lattice
parameters ratio in hcp Os.
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Theory explains them discovering

electronic transitions in Os upon compression

L. S. Dubrovinsky, ..., I. A. Abrikosov, Nature 525, 226-229 (2015)



Background: theory confirms experiment

Mechanical properties of high-strength steels
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I. A. Abrikosov, A. V. Ponomareva, et al., COSSMS 20, 85 (2016)



Background: theory motivates experiment

Novel NiAI-X alloys

Theory Synthesis Characterisation
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K. Sidnov,..., A. V. Ponomareva, I. A. Abrikosov, ..., A. S. Mukasyan, J. Alloys Comp. 688, 534 (2016)
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2. Scan hundreds of thousands of materials Published Materials
Predicted Materials
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(Material Discovery )

Generate, collect, and curate Big Materials Data (BMD) from a
wide range of sources.

Explore the BMD with efficient machine learning and visualization
algorithms.

Discover novel materials, exciting phenomena, new parameter-
properties and parameter-parameter relations.

Deliver the BMD data and the generated knowledge to end users
through visual decision support environments.
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Collaborating groups dealing with quantum physics, have a unique expertise in areas related

to the quantum simulation, fabrication of qubits and quantum circuits, quantum metamaterials,
theoretical methods of quantum many-body physics, electronic structure theory, materials modeling,
and data-driven materials design, which is necessary to achieve the project goals.



HayuHbIn anaep npoekTa

HauwnoHanbHbI NCCcnepoBaTeNbCKUN
TeXHOIOrMYeCKNU YHUBEpCUTeT

Nropb AHatonbeBuY ABPMNKOCOB

Axkagemunk Koponesckou LLBeackon Akagemum Hayk, AOKTOp dU3MKO-MaTeEMATUUECKMX HaYK,
npodeccop, 3aBeayoLn OTAENOM TeopeTnyeckon Gusnkm VIHCTUTyTa Grsmkum, Xmmmmn un
6uonornm yHmsepcuteta JinHuénunra (Lseumns), pykosoantens MexxancumnanHapHom
nabopatopun mogenmpoBaHma 1 pa3pabotkn HoBbIX MaTepuanos HATY MUCUC.

Ob6nacTtb nccnegoBaHni npodeccopa AbpmnkocoBa OXBaTbIBAET LMPOKUIA CNEKTP
dyHAAMEHTaNbHbIX MPO6AEM B TEOPETUUECKON PU3NKE TBEPAOrO Tena, Lesbio KOTOPbIX
ABAseTCA yrnybieHHoe NOHMMAHNECBOMCTB MaTepmanioB Ha OCHOBE PyHAAMEHTANbHbIX

NPUHLMNOB KBaHTOBOW MEXaHWKW M UCMOJb30BaHWE NOYyYEHHOTO 3HaHMA KaK B LLEeNIOM psje
Hay4HbIX ANCUMNAMH, BAKIOYasa NPUKAALHOE MaTepranoBeieHne, Tak U B MPOMbILLAEHHOCTW.
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