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Motivation

From Dirac to Weyl Bulk band structure of TaAs
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Yang et al., Nature Physics volume 11, pages 728-732 (2015)



Potential Weyl semimetal canditate: 227 Pyrochlore iridates

Non-Collinear Moments ~ Collinear Moments

Wan et al., Phys. Rev. B 83, 205101 (2011)
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Reduced tight-binding description®: 5d Ir-electrons "=~ jegr = 1/2:
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Equilibrium phases and key idea

Microscopic tuning parameters: *arXiv:1712.01067 (TDDFT+U method)
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Key idea: light-reduce U to induce Weyl semimetal by dynamical reduction of m



Optically induced non-thermal Weyl semimetal

time-dependent magnetic order
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Key result I: nonequilibrium pathway to Weyl semimetal
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Optically induced non-thermal Weyl semimetal

0.08

0.06

Terr (eV)
o

0.02 ¢

0.0

Key result Il: wide region of noneq. Weyl semimetallic order (no fine-tuning!)
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Time-resolved ARPES movie of phase transition

time (t;1) time (t;1)
50 0 50 > 100 150

<—— AFigap

W (toxy)




Time-resolved ARPES movie of phase transition
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Summary

m nonthermal Weyl semimetal in pyrochlore irridates
m dynamical phase diagram shows wide region of easy accessible WSM order

m ultrafast route towards light-induced topology

G. E. Topp et al., arXiv:1803.07447
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Supplement |: Effective temperature
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Supplement Il: Ab initio calculations
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