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Symplectic Spins and Large N
Expansions
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The magnetism and neutrality of the electron spin
are manifested two discrete parities:

odd under time reversal,
even under charge conjugation

These discrete parities are lost in conventional large N
expansions.
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So that:
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SU(N) spin:
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SU(N) spin: L &Bfigf—a

—a
Maﬁ_fafﬁ C o~ : :_~~T
= aBfpflo = —aBfl 4 f

CO = —1 ,but C and 6 ill-defined.

“magnetic” moments Sas = [l fa — &ijﬁf—a, (60,C) = (—,+)

“electric” dipoles Pos = [ f5 + &Bfiﬁf—a, (0,C) = (+,-)

Sap = generators of the SP(N) group

- Singlet pair commutes with symplectic spin
S, @ fof o) =0

—>  Local SU(2) gauge symmetry.



Application to the Kondo Lattice
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SPIN NEUTRALITY (Flint, Dzero,PC).

H = Zekckackg+ Zc ,CigSsa(d) + H,

Sap = [l f3 — sgn(a)sgn(B) 1 5f-a
"Symplectic spin” (Flint,Dzero,PC)

e spin

() Y,

What is the gauge
field of the

constraint? U(1)giobal X SU(2)i0cal

(Read Newns, PC, Millis Lee... 80's)

b photon = (& + Wy) /2
W~ | WP w Z =(®—Wp)/2

cf Weinberg
Salem
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Model for PuCoGas & NpPd2Als Tetragonal CF

n

fn_|_1 Pu: 5
Np: 3

T s
"

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

f’n

H =D oo =3 (Bl )orn() + T, () (3)) S

k k'
Single FS, tvvo channels.

cf Cox, Pang, Jarell (96) Ur(j e cetEX
PC, Kee, Andrei, Tsvelik (98) \f Z v
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Decoupling the interactions
e Two channels:
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Decoupling the interactions

e Two channels:
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Crystal Fields determine the gap symmetry

The gauge-invariant cross term ; A, — 1,/ , describe the overscreened

formation of composite pairs - .
(S - P10920Y1) x ViAy — Vo Ay

k —k , .
e ‘ ‘ 5 PC, Kee,Andrei & Tsvelik. (97)
Asxya(—k)
k _k €6 o b3
g ® - resonant Andreev scattering.

Acrr(k) ~ ViAoyi(k)ya(k)
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experiment (Curro et al., 2005) -
oo theory
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oNpAl2Pds and PuCoGas have
identical crystal symmetry. Possibility
that Pu doping will enhance Tc In
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