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Nb is also used to make 
jewellery (perhaps for 
St. Valentine’s Day!) –
the colour depends on 
the thickness of the oxide 
layer.

Niobium
One of few Type-II superconducting elements

Body-centred cubic crystal structure

Low Tc = 9.27 K

Hc2(0) ~ 0.4 T

Low κ = λ / ξ0 = 0.774 at Tc

Fermi surface of Nb

In purely isotropic situation, flux line 
lattice takes hexagonal coordination.



Flux Line Lattice Structure in Niobium at 2 K

Magnetic field applied parallel to fourfold [001] crystal axis.
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For flux density B > 330 mT

Two exactly square flux line lattice domains, 
orientated ± 11° from crystal <100> axes 
(vertical and horizontal).

For 103 mT < B < 330 mT

Four scalene-triangular flux line lattice domains 
(one of which is illustrated here).

At this field (325 mT) no nearest-neighbour 
directions are determined by crystal symmetry.

As field is decreased (B = 200 mT here) 
one of nearest-neighbour directions aligns 
with crystal <100> axes.

For flux density B < 103 mT

Again two exactly square flux line lattice 
domains, this time orientated ± 15° from 
crystal <100> axes.



0

100

200

300

400

1 2 3 4 5 6 7 8 9

Temperature (K)

Fl
ux

 D
en

si
ty

 (m
T)

M. Laver et al., submitted to PRL (2005).



Acknowledgements:
Ted Forgan (pictured in green!)
Charlotte Bowell, Birmingham
Dave Fort, Birmingham
Dave Christen, Oakridge
Joachim Kohlbrecher, PSI
Charles Dewhurst, ILL
Bob Cubitt, ILL

Unexpected new phases observed at high fields.

Orientation of exactly square domains breaks crystal 
symmetry; not seen in High-Tc superconductors, where flux 
line lattice structures orientate along particular directions of
high crystal symmetry.

Unexplained by current theory.

More measurements will help unravel how and which 
underlying anisotropies couple with superconducting state.


