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1111 - Introduction

Similar building 
blocks; no spacing 

layers

1111 structure
122 structure

Pnictogen,replaced by Chalcogen
preserves the layerôs charge balance, 

Parent : LaOFeAs/LaOFeP ïTc ~4 K

La O1 - xFxFeAs : hole doping : Tc ~ 28 K : 
first report (0 ¢x ¢0.1)

La can be replaced by other rare earths.

Sm ï1111 has the highest Tc ~ 55 K

A(Fe 1 - xCo x )AsF ïanother 1111 structure : 
electron - doped; A = Ca, Sr : Tc ~ 22 K

Superconducting electrons flow in the 
planes that contain Fe
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122 - introduction

Similar building 
blocks; no spacing 

layers

122 structure

Pnictogen,replaced by Chalcogen
preserves the layerôs charge balance, 

Parent : AFe 2As 2 (A = Ba,Sr,Ca)

A1 - xBxFe 2As 2 : hole doping : Tc ~ 22 K :

B = K, Cs, Na.

Sm ï1111 has the highest Tc ~ 55 K

A(Fe 1 - xCo x ) 2As 2 ï: electron - doped;

Superconducting electrons flow in the 
planes that contain Fe
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11 - Structure - comparison

Similar building 
blocks; no spacing 

layers

1111 structure
122 structure

Pnictogen,replaced by Chalcogen
preserves the layerôs charge balance, 
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How it started! : 1 st report in 2008

Tc ~ 8 K only with
Se  deficiency

1 -d
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Fe - Se : Phase diagram

b-Fe1-xSe
Tetragonal PbO type

d-FeSe
hexagonal NiAs type

FeSe2

Fe7Se8

H Okamoto, J. Phase Equi. 1991
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McQueen etal, PRB 79 014522 (2009)

Fe - Se : Phase diagram ïCava Group
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Structure

Edge sharing FeSe 4 tetrahedra 
stacked layer by layer

Tetragonal : PbO type hexagonal : NiAs type
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Structure - comparison
Similar building 

blocks; no spacing 
layers1111 structure

122 structure

Pnictogen,replaced by Chalcogen
preserves the layerôs charge balance, 
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Top (c - axis) view

side (b - axis) view

Structure :  Fe ïAs(Se) layers

1111 122

111 11
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Te substitution (FeSe 1 - xTe x )

Fang et al, arXiv:0807.4775
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Sample Preparation ïFeSe0.5 Te0.5

Step 1:

Sto ichiometric Fe, Se and Te in evacuated quartz tube at 650C for 

24 hrs

Step 2:

Seal in another evacuated quartz tube (while cooling, quartz 
tube breaks)

Step 3:

In Bridgeman Furnace: heated to 970C, pulled out at 2 -5 
mm/hour

Step 4 : As grown crystals can be sliced off to smaller crystals

Step 5 :

Characterised by X - ray diffraction
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X- ray powder diffraction
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Resistance Measurements

Tc decreased by 
only 11% in 9 T
Ý dT c/dB = 

0.175 K/tesla

Tc decreased by 
only 5.5% in 9 T

Ý dTc/dB =

0.087 K/tesla

WHH 
VALUES
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0 T
3 T
6 T
9 T

Raw data Ctot C˾ph

BCS fit

Does not fit 
nicely !

Single crytal

Cph 2 Debye + 1 Einstein + C el = gnT

Tc

DC(T c) = 210 mJmol -1K-1
Heat capacity Measurements

Energy gap 
with nodal 

points/lines??
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Isofield Magnetization

No ïve Meissner component!!!

McQueen etal, PRB 79 014522 (2009)
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Isofield Magnetization
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Isofield Magnetization

H // c

H ^c
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Pressure dependence

dT c/dP = +0.7 K / kbar 
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Isothermal Magnetization

Ba(Fe 0.93 Co0.07 ) 2As2
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Isothermal Magnetization


