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A)	
  YBa2Cu3Ox;	
  B)	
  Bi2Sr2MCu2O8+d	
  	
  C)	
  Hg-­‐1245;	
  D)	
  Hg-­‐1245	
  ;	
  E)	
  La2CuO4+	
  y	
  ;	
  	
  
F)	
  𝑆𝑆𝑟2𝐶𝑢𝑂2𝐹2;	
  G)𝐶𝑎x𝑆𝑟1-­‐x𝐶𝑢𝑂2;	
  H)𝑁𝑑1-­‐x𝐶𝑒x𝐶𝑢𝑂4;I)	
  Sr1-­‐xKxFe2As2	
  ;	
  	
  

J)	
  BaFe2-­‐	
  xCoxAs2;	
  K)	
  Ca1-­‐	
  xNaxFe2As2;	
  L)	
  Ba1-­‐xKxFe2As2	
  ;	
  M)	
  LaFeAsO1-­‐	
  xFx;	
  
	
  N)	
  PrFeAsO1-­‐	
  xFx;	
  O)	
  SmFeAsO1-­‐	
  xFx	
  ;	
  	
  P)	
  GdFeAsO1-­‐	
  xFx	
  ;	
  Q)	
  NdFeAsO1-­‐	
  xFx;	
  R)	
  	
  

CeFeAsO1-­‐xFx;	
  S)	
  Fe1+	
  x	
  (Te1-­‐xSex	
  )	
  ;	
  T)	
  KyFe2-­‐xSe2

Layered	
  (2D	
  compounds)	
  

AFM	
  parent	
  compound	
  

High	
  TN	
  

Low	
  Magne&c	
  Moment	
  

Cu & Fe  
compounds

Common	
  proper$es	
  of	
  high	
  temperature	
  superconductors

candidates	
  based	
  on	
  :	
  	
  
V,	
  Cr,	
  Mn,	
  Fe,	
  Co,	
  Ni,	
  Cu



Ruddlesden-­‐Popper	
  phases	
  :	
  Srn+1CrnO3n+1

SrCrO3Sr3Cr2O7Sr2CrO4 Sr4Cr3O10

n : number of Perovskite layers

CrIV	
  
e-­‐	
  config.	
  :	
  3d2

J.A. Kafalas and J.M. Longo, J. Sol. St. 
Chem. 4, 55 (1972). 
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SrCrO3Sr3Cr2O7Sr2CrO4 Sr4Cr3O10

Difficult	
  synthesis	
  condi&ons	
  :	
  
High	
  Pressure/Temperature	
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  !	
  

J.A. Kafalas and J.M. Longo, J. Sol. St. 
Chem. 4, 55 (1972). 

n : number of Perovskite layers
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  config.	
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  3d2



Belt Conac
Diamètre utile des 

cellules 12 mm 40mm 28mm

Volume des capsules 
(Au,Pt,acier,CuBe,Ta,BN) 0.04 cm3 0.8 cm3 0.2 cm3

Masse de produit (moy.) 160 mg 2 g 0.5 g

Gamme de pression 0 - 8 GPa 0 - 5.5 GPa 0 - 7 GPa

High	
  Pressure	
  &	
  
High	
  Temperature	
  
Synthesis

Tmax ~ 1500°C. 

Cells diameter

Capsule volume
(Au,Pt,acier,CuBe,Ta,BN)

Mass product

Pressure range
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Ortega et al., PRL 99 (2007) 255701



Sr3Cr2O7

Sr327
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c ∼ 20.14 Å  
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X-­‐ray	
  diffrac&on	
  

a ∼ 3.82 Å  

c ∼ 20.14 Å  

Transport	
  measurement	
  

Insula&ng	
  
behaviour	
  

Ruben Weht

Calculations give metallic 
(without magnetism & U)
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Calculated and 
measured 

magnetic structure 
coincide

Magne&c	
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D1B$:$Claire$Colin$&$Vivian$Nassif$
D2B$:$Emmanuelle$Suard$
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  +0.33%

Neutron	
  Powder	
  diffrac$on	
  
ILL,	
  D1B	
  &	
  D2B	
  instrumentsSr3Cr2O7

LaMnO3 : a +0.8% at TNéel=141K 
                  b -0.05% 
CaCrO3 : c +0.5% at TNéel=90K 

D1B$:$Claire$Colin$&$Vivian$Nassif$
D2B$:$Emmanuelle$Suard$
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Magnetic measurement Specific heat measurement
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metallic	
  :)



Conclusion

strong	
  magneto-­‐struc
tural	
  

coupling AFM	
  structure	
  

determined

octahedra	
  distor&on

Orbital	
  

ordering..

Sr3Cr2O7
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3D	
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CrSb2 CrAs

3D	
  compounds	
  but	
  
quasi-­‐2D	
  band
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CrSb2

AFM	
  should	
  be	
  destroyed	
  around	
  10	
  GPa	
  according	
  to	
  HP	
  transport	
  
measurements	
  :	
  OK	
  with	
  metal-­‐insulator	
  pressure	
  transi&on

Poly-­‐crystal

High	
  pressure	
  transport	
  measurement
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