Random search-a tool for physics discovery
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of the widely used CASTEP code. Recently he has introduced the strikingly simple, and effective, Ab Initio
Random Structure Searching (AIRSS) approach to materials structure prediction.

AbStraCt: Much progress has been made in the prediction of structure from first principles. Professor

Chris J. Pickard uses the method- Ab Initio Random Structure Searching (AIRSS)[1,2], which is simple and
powerful. Its lack of bias makes it particularly suitable for theoretical explorations leading to new and unexpected
phenomena. He has uncovered ionic phases of ammonia[3], and structural richness at terapascal pressures in
Aluminium[4] and Iron[5].This presentation focuses on the hunt for novel physics, illustrated by the discovery of
a new route to bulk magnetism in the elements[6] and the decomposition of water under terapascal conditions.[7]
[1] C.J. Pickard and R.J. Needs, Phys. Rev. Lett. 2006, 97, 45504

[2] C.J. Pickard and R.J. Needs, J. Phys.: Condens. Matter Topical Review 2011, 23, 053201

[3] C.J. Pickard and R.J. Needs, Nature Materials 2008, 7, 775-779

[4] C.J. Pickard and R.J. Needs, Nature Materials 2010, 9, 624-627

[5] C.J. Pickard and R.J. Needs, J. Phys.: Condens. Matter 2009, 21, 452205

[6] C.J. Pickard and R.J. Needs, Phys. Rev. Lett. 2011, 107, 087201

[7] C.J. Pickard, Miguel Martineé-CanaIes, and R.J. Needs, Phys. Rev. Lett. 2013 (accepted)

| 4 -._,.”'_.- o e _ =i
S i e R = =
BT e aa aaeeT o e &S

 BEREA: ETHIEMRRA, #pfE: xzdi@pku.edu.cn
 ERASMRSERESIR SRR

'http Iwww.phy. pku edu cni- '.cmp/forum/njt«xml_'_'___

= = = e == Photoed by X|aodong Hu -



