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BACKGROUND PROJECT OVERVIEW EXPECTED OUTCOMES

The Materials Genome Initiative has an ambitious goal to

discover and develop new materials at greatly accelerated The I\/Iar_ Researc_h Group leads the effort within UAIberta In Implementing machine-learning tools l_Jsing scientific data that We anticipate building a platform in which the other
rates at a much lower cost. One way of achieving this is by are publically available, and through feedback _prO\_/lded_by other memb_ers of the solar _grOl_Jp (Buriak, Shankar, Bergens). partners in the solar group will be able to specify the
taking advantage of breakthroughs in modeling and data- Also, the Mar Research Group p_rowdes_ expertise in solid st_ate synthetc,l_s and cha_xracterlzatlon. The B_urlak gnd_ Shankar desired requirements of a “good” material (e.g. limits on
mining methods for the analysis of “big data” and by Rgsearch Groups gre experts in seml_conductor r_1anopart|cles, §peC|f|caIIy (_:Ie5|gned for photovoltaic applications; they band gap size, restriction to certain earth-abundant
ntegrating theory (design) and experiment (synthesis, build prot(?type devices a_md characterlzc_e _the optlc_al an_d e!ectrlcal pr_opertles._ The Bergens Research Gro_up has starting materials, or avoidance of strategically critical
oroperty measurement) more closely. Rational materials expertise In photocate_\lys,ls of water sp_llttlng and_ |nve§t|gat|ng caFaIytl_c behawor._ Togethgr, the team l?eneflts frgm elements). Subsequently, a list of proposed new materials
discovery is extremely difficult, with most materials uncovered compl_ementary expertise and the resulting synergies will prove fruitful in accelerating materials research in alternative will be generated with quantifiable probabilities indicating
and optimized via empirical methods. chergies. their likelihood to exhibit those properties.

What we already can do with machine learning? . - _
Our projects will include:

Classify Crystal Structures Predict Physical Properties * Optimization of synthesis conditions for existing solar cell systems
* Proposing novel solar cell candidates via machine learning prediction - _ _
1:1 Stoichiometry Thermoelectric materials _ _ o _ . Serendipitous Trial and error Fast Expensive
VEEHA * Improving catalytic activity of the materials for photocatalysis discoveries

1» « Machine-learning design of novel solid-state intermetallic semiconductor materials
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SHORT-TERM OBJ ECT'VES picture the problem learning would look like

Example of model statistics

We will implement machine-learning methods to guide

| [ ' I [ 0.5
researchers In the solar research group to “think outside the Regression =
. - . — — T | . | 04
box.” Subject to optimized parameters (e.g., improved 5| X11 - Xq 1 = : 2
performance, earth-abundant materials, low cost), we will Entries 5 | P 5 ¢ g 03 AN
: : : : (Sa m p I ES) —> y m X ml - X mn E. - ; | S http:/iblog.a2zinc.net/2012/04/20ffinding-the-needle-in-the-haystack/ ?& s‘/;:ackln materials.com/2013/11/11/wh -hack-r;;ferials/
identify new candidates for solar cell absorber and materials a . A 5 | 4T e S 1log azaine penackingmaerils v
to provide leads for the Buriak and Shankar groups for 4 r 41 Sl 1
. . . o ® 0.1
photovoltaics, and catalyst for solar fuels to provide leads for Property Features (variables) S A ]
X &g | L | L | 1 0

the Bergens group. As long-term objectives, experimental
data will be fed back to the growing database of materials
structures and properties to improve the quality of predictions
and eventually lead to the design of better solar materials.

EXTERNAL PARTNERS

Citrine Informatics (Redwood City, California)

THEME OVERVIEW Citrine Help us with advanced informatics tools

The same structural loads and forces,
75% weight reduction Solar
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U THE Sparks Research Group (Salt Lake City, Utah)
OF UTAH Help us with physical property measurements

The sun powers the entire world, providing warmth, light, and sustenance for countless forms of life. Technologies have made it
possible to use some of the sun’s energy to produce electricity and fuels, but new refinements may allow us to diversify the ways

In which solar energy can be generated, stored, and utilized. By identifying lower-cost materials for use in the construction of
i — conciit_ion_obt_imizc';lti_on < one vy o spply meerne solar cells, finding new catalysts to enable different types of production, identifying more efficient methods for market integration,

techniques. It allows researchers increase the success rate in experimental and considering the possibility of solar-derived hydrogen fuels, it may be possible to develop vast energy resources from the

WOFk,. as well as, find an optlmal way to _make knoyvn materials. In our case, most abundant source in our lives.
we will focus on photovoltaic and catalysis applications.

Michael Gaultois (Cambridge, UK)
Help us with materials characterization
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