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DONIACH’S Hypothesis.
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Large Fermi Surface of the Kondo Lattice. Martin (1982)
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Large Fermi Surface of the Kondo Lattice. Martin (1982)
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Figure 9. (a) Fermi surface of UPt; calculated from band theory assuming itinerant 5f electrons (Oguchi and Freeman, 1985; Wang et al.,
1987; Norman, Oguchi and Freeman, 1988), showing three orbits (o, @ and t) that are identified by dHvA measurements. (After Kimura
et al., 1998.) (b) Fourier transform of dHvA oscillations identifying o, w, and t orbits shown in (a). (Kimura ef al., 1998.)
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Reconstruction of the Fermi Surface ..ouer Tuson Park, (2007).

and mass divergence

resisfivity 5
21.0

16.0

1.0

1.00

Thursday, July 10, 2008



Reconstruction of the Fermi Surface ...ouer Tuson Park, (2007).

and mass divergence

resisfivity 5
21.0

16.0

1.0

1.00

Thursday, July 10, 2008



Reconstruction of the Fermi Surface comem Tuson Park, (2007).
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Large N Approach.
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-ermi surface and the charge of
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Conclusions / Open Questions.

e®Heavy electrons: extreme example of Landau’s adiabatic principle.

e Kondo effect can be likened to “ionization”

Spin --> Composite electron + background charge.

e\\Vhat is the nature of the zero modes (fermionic?) at a heavy electron QCP.
eHow do we unify the Kondo effect with (i) Superconductivity and (i) Magnetism.

Possible close links with (a) atom traps and (b) guantum dots.
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Cotunneling and copairing:

~ van der Wiel et al, Science (2000)

¢

\

Cotunneling

(Glazman +Pustilnik)

(Quantum dots)

ff — CJ{S_

conductance (e/h)

gate voltage

Thursday, July 10, 2008



Cotunneling and copairing:
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Heavy electron = (electron x spinflip)
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New HF Superconductors: PuCoGas & NpAloPds

40 35 300
Directly Curie PM to SC
3.0 50
30
— 25
z 200
g
20 3 20
£
- 150
(?
o 15
10 RS
T 100
S 10
% 100 200 300 Substantial fraction of 0.5 >0
Temperature (K) spin entropy.
1/3RIn?2 % 50 100 150 200 250 800

T(K)

Temperature (K)

Thursday, July 10, 2008



New HF Superconductors: PuCoGas & NpAloPds

40

3.5

Directly Curie PM to SC

300

3.0 50

30
— 25
T 200
20 g 2.0
32
P 150
<?
© 15
10 RS
T 100
S 10
0 . .
0 100 200 300 Substantial fraction of 05 >0
Temperature (K) spin entropy.
1/3RIn?2 % 50 100 150 200 250 300

T(K)

*Suggests Kondo spin quenching and
superconductivity develop simultaneously.

*Spin is not the glue, but the fabric
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Cotunneling and copairing:
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R. Flint et al, Nature Physics, 11 July, 2008.
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