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Flat bands and long range Coulomb interactions: =

conducting or insulating ?

Wolfgang Hausler, Institut fir Physik, Universitat Augsburg
l. Institut fir Theoretische Physik, Universitdt Hamburg , Germany
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Pseudo-spin description near Dirac points
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3 energy bands
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why flat ?
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current in flat band
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Coulomb interaction J. Vidal, P. Butaud, B. Dougot, R. Mosseri, PRB (2001)
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HOWEVER : cages are bound to H-sites

commensurate WC
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two phases with phase boundary
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WC of cages

at v = Vcomm




commensurate fillings

1/Vn1n2 ny mn» 9711712 Anlng
3 1 1 30. 1
4 2 0 0. 3
7 2 1 19.1066 2
9 3 O 0. 3
12 2 2 30. 1
13 3 1 13.8979 3
16 4 0 0. 3
19 3 2 23.4132 2
21 4 1 10.8934 4
25 5 0 0. 2
1477 31 12 15.6886 6
1483 38 1 1.2886 5
1488 28 16 21.0517 1
1489 37 3 3.8606 3
1492 34 8 10.3327 5
1497 32 11 14.2536

1501 36 5 6.4171 ( 15
1516 30 14 18.1432

1519 35 7 8.9483 2
1521 39 O 0. 3
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incommensurate filling
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destruction of caging

mm) dopants acquire kinetic energy and mass mff



tunneling during imaginary times 7 .

F negative Coulomb potential —V (x)
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Drude weight 1
o(w) =D —
D =ndv lw
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dilute instanton approximation:

n ~ l/_]'/8 e—SO

Z. Ambrozinski, Acta Phys. Pol. (2013)

{ COS } 3(9| 1/4 J. Zinn-Justin, Nucl. Phys. B,((11§§31))
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0 . angle of WC wrt. 73 lattice



Drude weight D

phase transitions
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Summary :

m Coulomb interactions can turn
a flat band insulator into a conductor

= but notin a simple way as a function
of flat band filling L.



