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Discovery of a novel super conducting iron-based silicide: 

LaFeSiO1-δ

ABSTRACT

LaFeSiO1+d /high pressure & lowT (unpublished)
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MRS

LaFeSiO1-d in the big picture of iron-based superconductors ?
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COLLABORATIONS, FUNDING & FURTHER READING

Below a critical temperature Tc, some

materials become superconducting,

transporting charge carriers without

dissipation and expelling external

magnetic fields. A lot of different

superconductor families exist and among

them the iron-based superconductors

(IBS). Discovered in 2008, they exhibit the

second highest Tc at normal pressure, next

to copper oxides. But, such Fe-based

compounds contain rather toxic elements

like arsenic or selenium. In the last years

new IBS were discovered with silicon or

germanium in substitution of As/Se. Here

we present a new member of the Fe-based

silicide family, LaFeSiO1-d, which is also

found to be superconducting.

Synthesis :
Topotactical oxygenation at ~ 300°C 

in air or oxygen flow

Oxygenation
starts

LaFeSi

LaFeSiO1-δ

→ Energy dispersive X-ray spectroscopy 
(EDX) 

→ Electron diffraction (TEM)

• Evidence of oxygen in the main phase

• Structure solved by electron diffraction

→ Neutron diffraction
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Electrical & magnetic properties

• Microscopic (100 x 150 µm) 
sample shows R = 0

• Tc onset = 10 K

• Non-Fermi liquid behaviour

• In-situ XRD (in air) using in-house setup

Crystal structure & composition :

• Rietveld refinement

• Oxygen occupancy : 90 %

• hFe-Si = 0.94(1) Å

• No apparent distortion at 
low T

• D1B instrument at ILL (Grenoble)

R. J. Sun et al. PRB 98, 214508 (2018).Y Mizuguchi et al.

Supercond. Sci. Technol. 23, 054013 (2010). → a mirror scenario of the intercalated FeSe system 
(i.e. an hole-doped analogue) for crystallogenides?

In-situ deuteration study of LaFeSi
into superconducting LaFeSi(H,D)• Resitivity /HP in Bridgman cell• Preliminary 

XRD/HP 
(300K) study

NEEL/Grenoble 
“in-house” 

setup (ANR JC 
project 

“CrystalPress” 
2007-11)

Room F320

- Two unit cell collapses as a 
function of pressure (Pc1 ~ 5 GPa
and ~Pc2 ~ 8 GPa)
- An increase of Tc at low (< 4 GPa) 
pressure?
→ How superconductivity will be 
affected at Pc1 and Pc1 ?

No long range magnetic order
and orthorhombic distortion
at low T in LaFeSiH

Over-hydrogenation
induced orthorhombic
distortion and loss of
superconductivity in

LaFeSiH1.5 (unpublished)

• Combined

XRD (SOLEIL), 

neutron diffraction (ILL), 

Mössbauer (ESRF)

& NMR (LNCMI) 

spectroscopies

• TGA & DTA

• mass 
spectrometry

• In-situ neutron 
diffraction

• Resistivity

• Tc = 10 K

• Squeezed Fe-Si layer

• Heavily hole-doped system with distinct Fermiology

• Weak anti-ferromagnetic fluctuations
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H2 source : Anthracene (C14H10)
→ Superconducting tetragonal LaFeSiH

H2 source : Ammonium Borane (NH3BH3)
→ New orthorhombic LaFeSiH1.5 : non SC!

Large volume 
press (Conac)
0.5-1 GPa
400-600 °C

• XRD/HP & low T at Elettra
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T = 300 K

• 2K – 15K magnetization 
difference shows strong 
diamagnetic signal

Conclusions: LaFeSiO1-d a new iron-based superconductor

Iron pnictides & iron chalcogenides

• Pressure-Composition-Isotherm measurements
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