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PuCoGa5

•Suggests Kondo spin quenching and 
superconductivity develop simultaneously.  

•Spin is not the glue, but the fabric

Substantial fraction of 
spin entropy. 

1/3 R ln 2

New HF Superconductors: PuCoGa5 & NpAl2Pd5

Directly Curie PM to SCNpAl2Pd5
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odd  under time reversal,
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θ→ −S

S
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Magnetism

Neutrality

These discrete parities are lost in conventional large N 
expansions.  
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θ = iσ2K

but KU† = (U†)∗K = UT K

Uiσ2U
T = iσ2 SYMPLECTIC CONDITION

S
Uθ→ R(−S)S

θU→ −(RS)
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Cθ = −1 , but       and        ill-defined. C θ

“magnetic” moments Sαβ = f†
αfβ − α̃β̃f†

−βf−α, (θ, C) = (−,+)

“electric” dipoles Pαβ = f†
αfβ + α̃β̃f†

−βf−α, (θ, C) = (+,−)

Sαβ ≡ generators of the SP(N) group

[S, α̃fαf−α] = 0 Singlet pair commutes with symplectic spin

Local SU(2) gauge symmetry.
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fα → eiθfα
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q

ω∗
P γ

Zω0
P

photon = (Φ + W0)/2
Z = (Φ−W0)/2
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Model for PuCoGa5 & NpPd2Al5

Virtual valence fluctuations mediate
Kondo-spin exchange in two channels with 
different symmetry (Cox, 89).

H =
∑

k

εkc†kσckσ +
1
N

∑

k,k′

(
J1ψ

†
1a(j)ψ1b(j) + J2ψ

†
2a(j)ψ2b(j)

)
Sba(j)

ψΓ(j) =
1√
V

∑

k

γΓk ckeik·xj

f5

cf Cox, Pang, Jarell (96)
PC, Kee, Andrei, Tsvelik (98)

Single FS, two channels.

fn−1

fn

Γ1

Γ2

fn+1
        n
Pu:    5
Np:   3  

Tetragonal CF
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•NpAl2Pd5 and PuCoGa5 have 
identical crystal symmetry.  Possibility 
that  Pu doping will enhance Tc in 
NpPd2Al5 .
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