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Superconductivity in the Presence of Strong Pauli Paramagnetism: CeCu,Si,

F. Steglich
Institut fily Festkbrperphysik, Technische Hochschule Daymstadt, D-6100 Darmstadt, West Gevmany

and
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and

H, Schafler
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F Steg“Ch (Received 10 August 1979; revised manuscript received 7 Novemher 1979)

A comparison was made batween four low-temperatlure properties of LaCu,Sl; and

h CeCu,8iy. Whereas LaCu,Si, behaves like a normal metal, CeCu,Si, shows (1) low-tem
Phys. Rev. Lett. perature anomalies typical of “unstable 4f shell” behavior and (i1} a transition into a
43,1892 (79) superconducting state at T, = 0.5 K. Our experiments demonstrate for the first time

that superconductivity can exlst in a metal in which many=hody interactions, probably
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Generalized Bardeen-Cooper-Schrieffer States and the Proposed Low-Temperature
Phase of Liquid He?

P. W. ANDERSON
Bell Telephone Laboratories, Murray Hill, New Jersey

AND

P. MorEL
French Embassy, New Vork, New Vork

(Received May 15, 1961)

Particle interactions in a Fermi gas may be such as to attract
pairs near the Fermi surface more strongly in I=1, 2, 3 or higher
states than in the simple spherically symmetrical s state. In that
case the Bardeen-Cooper-Schrieffer condensed state must be
generalized, and the resulting state is an anisotropic superfluid.
We have studied the properties of this tvpe of state in consider-
able detail, especially for f=1 and 2. We have derived expressions
for the energy, the moment of inertia, the magnetic susceptibility
and the specific heat. We also derive the density correlation func-
tion and the density-current density correlation; in some cases

Spin

Mig)

£

EptEg
EMERGY =—s=

Frc. 2. Comparison of the individual-particle excitation energy
spectra for normal fluid (constant density of states equal to Ny),
an s-type condensed fluid (f=0) and a d-type condensed fluid

i=12).

Susceptibility o

the latter implies that the liquid has net surface currents and a
net orbital angular momentum. The ground state for =2 is
different from those previously considered, and has cubic sym-
metry and no net angular momentum. A general method for
replacing the possibly rather complicated potential by a simple
scattering matrix is given. A brief discussion of possible collective
effects is included. We apply our results to liquid He?; after cor-
rection for scattering by a method due to Suhl, it is found that
the predicted transition should take place below 0.02°K. Other
possible applications are suggested.
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Iron-Based Layered Superconductor La[O,_,F,JFeAs (x = 0.05-0.12)
with T, = 26 K
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JACS 130, 3296 (2008)
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LaFeAs(O, F,): Layered Crystal Structure

From c-axis

@ Fe atoms form a square 2D lattice.
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