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Fig. 1 (Color online) (a) Crystal structure of BaFe,As, in the high-
temperature tetragonal phase. (b) A side view of FeAs tetra-
hedral layer along [010]y direction. (c) A top view from c-
axis. Stripe-type magnetism is realized below Ty.
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Fig. 2 (Color online) (a) T-x phase diagram of BaFe,(As;_,P,),.
Ts (V) and Ty (@) represent structural and magnetic transi-
tion temperatures, respectively. A superconducting phase
emerges at 0.2 <x<0.7 with the highest T, (o) ~31K. T*
(x) represents the nematic transition temperature deter-
mined by magneto-torque and synchrotron X-ray diffraction
measurements. Schematic images of the electronic
anisotropy at (b) 7> T* and (¢) T<T*.
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(Color online) (a), (b) Schematic images of torque mag-
netometry using micro-cantilever. (c) In-plane angle depen-
dence of magnetic torque in BaFe,(As, P,), for x=0.33.
The upper panels show raw data while the middle and lower
panels represent the 2-fold and 4fold Fourier components,

respectively.
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Fig. 4 (Color online) Temperature dependence of high-order
(770) Bragg peak measured by synchrotron X-ray diffrac-
tion for (a) x=0 and (b) x=0.27. (c), (d) Fitting results
for 2 peak analysis.
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Symmetry breaking and orthorhombic lattice
distortion in the electronic nematic state
of iron-based superconductors

Shigeru KASAHARA Graduate School of Sciences, Kyoto University,
Sakyo-ku, Kyoto, 606-8502, Japan

Abstract The discovery of iron-based superconductors has opened up a new playground for the investiga-
tions of unconventional superconductivity. Recent experiments in this system intriguingly show
the presence of electronic nematic phase, a self organized electronic state with broken in-plane
rotational symmetry. The presence of the electronic nematic phase is discussed based on the
results on highly sensitive in-plane torque magnetometry and single crystalline synchrotron X-ray

diffraction experiment.
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