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Magnetic impurities in metals: Fe/Co/Ni in Au/Ag/Cu

Kondo (1964); Abrikosov (1965); Anderson & Yuval (1969-)

Itinerant electrons ¢ Localized spins S
Pauli susceptibility y ~ us’v Curie susceptibility y ~ S(S+1)us"/T
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Antiferromagnetic exchange coupling J
causes spin flips that reduce S,;and x
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Perturbative RG:
J flows logarithmically towards oo
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— x reduced logarithmically
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Host metal near a FM instability: Fe/Ni/Co in Pd/Pt

Larkin & Mel'nikov (1972); Nozieres & Blandin (1980); Maebashi, Miyake & Varma (2002)

e Nearly ferromagnetic Fermi liquid: Exchange scattering amplitude Fy ~ —1
e Pauli susceptibility enhanced by factor 1/(1+F)

e Localized spin polarizes nearby electrons

— localized droplet with giant moment M = |1—1/(1+F)|S ~ 10u; g T
— giant Curie susceptibility, x ~ M*/T~ 100us/T g ﬁ J’+ '
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Paramagnon scattering, g, M
causes spin flips that reduce M,yand y
g “overcompensation”
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[ Vertex correction dominated by spin flips
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Vertex correction dominated by
‘potential scattering’ from droplet

in many angular-momentum channels
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g flows logarithmically towards 0

Useful to work with g =
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— x has log in denominator
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Strong-coupling approach for large g (near QCP)

Millis, Morr, Schmalian (2001); Loh, Tripathi, Turlakov (2005)

e Describe droplet magnetization field m(r) by dissipative Ginzburg-Landau action S[m]

— Fluctuations of droplet moment M governed by local susceptibility of Fermi liquid
x(r=0) ~ o, ~ 1/1°

 Discrete ‘Ising’ symmetry * Continuous XY’ symmetry
— maps to classical Ising chain — maps to classical XY chain
with 1/7° interactions with 1/7° interactions
— chain has long-range order for g > g, - chain is always disordered
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XY droplet, perturbative RG about saddle point:

g flows logarithmically towards 0

— x reduced logarithmically
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1. ghg Logs in numerator
9=290— In N — different from weak-coupling logs!
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Logarithmic reduction of susceptibility

For sufficiently low 7, g renormalizes to <1 — crossover to weak-coupling regime.

Expect similar scenario in case of ‘Heisenberg’ symmetry.



Phase diagram
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