







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 20 June 2012



                    Electronic nematicity above the structural and superconducting transition in BaFe2(As1−xP x )2 

                    	S. Kasahara1,2, 
	H. J. Shi1, 
	K. Hashimoto1 nAff9, 
	S. Tonegawa1, 
	Y. Mizukami1, 
	T. Shibauchi1, 
	K. Sugimoto3,4, 
	T. Fukuda5,6,7, 
	T. Terashima2, 
	Andriy H. Nevidomskyy8 & 
	…
	Y. Matsuda1 

Show authors

                    

                    
                        
    Nature

                        volume 486, pages 382–385 (2012)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        394 Citations

                    
	
                            8 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Electronic structure of atoms and molecules
	Superconducting properties and materials


    


                
    
    

    
    

                
            


        
            Abstract
Electronic nematicity, a unidirectional self-organized state that breaks the rotational symmetry of the underlying lattice1,2, has been observed in the iron pnictide3,4,5,6,7 and copper oxide8,9,10,11 high-temperature superconductors. Whether nematicity plays an equally important role in these two systems is highly controversial. In iron pnictides, the nematicity has usually been associated with the tetragonal-to-orthorhombic structural transition at temperature Ts. Although recent experiments3,4,5,6,7 have provided hints of nematicity, they were performed either in the low-temperature orthorhombic phase3,5 or in the tetragonal phase under uniaxial strain4,6,7, both of which break the 90° rotational C4 symmetry. Therefore, the question remains open whether the nematicity can exist above Ts without an external driving force. Here we report magnetic torque measurements of the isovalent-doping system BaFe2(As1−xP x )2, showing that the nematicity develops well above Ts and, moreover, persists to the non-magnetic superconducting regime, resulting in a phase diagram similar to the pseudogap phase diagram of the copper oxides8,12. By combining these results with synchrotron X-ray measurements, we identify two distinct temperatures—one at T*, signifying a true nematic transition, and the other at Ts (<T*), which we show not to be a true phase transition, but rather what we refer to as a ‘meta-nematic transition’, in analogy to the well-known meta-magnetic transition in the theory of magnetism.
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                    Figure 1: Torque magnetometry and the doping–temperature phase diagram of BaFe2(As1− xPx )2. [image: ]


Figure 2: 
                        Nematic and meta-nematic transitions.
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Figure 3: 
                        Temperature dependence of the nematic order parameter and lattice distortion.
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