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CuQO, plane two-leg ladder



} Theoretical Predictions I

1) Ladders with even legs have
a spin liquid state.

2) When lightly doped with holes

the spin gap will remain and singlet
superconductivity should occur.
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2-leg ladder | 3-leg ladder

M. Ogata



3-leg ladder

2-leg ladder
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gapless gapped
orderd disordered
state state

{ -

quantum fluctuation
Tc (quantum critical point)

B.Nowvmand. et al
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— Trial to hole doping in ladder compound

* 8ry,,Ca,Cu, Oy
Yamane et. al., J Ceramic. Soc Jpn. 98 (1990) 105.
S. A. Carter et. al., Phys. Rev. Lett. 77 (1995) 1378.
Kato et. al., Physica C 258 (1996) 284.

* Sr56Ca, ,Cu,, Co 0y
Uehara et. al., Physica C 255 (1995) 193.

- La,. Sr.CuO,;
Hiroi et. al. Nature 377 (1995) 41.
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Sr, ,Ca,, ,Cu, O,,
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— Results on single crystal
measurements

1. Temperature dependence of p. gradually
changes from T-linear to 72 with pressure

increase.

2. p./p.is 10 ~ 20 and 1s almost temperature
independent in the superconducting region.

(The slage W 2-D!
3. With Ca concentration increases,
(1) maximum T is increased.

(2) optimum pressure is decreased.

(3) superconducting region become narrower.




- Questions

1, Has any crystallographic phase
change occurred under pressure ?

2. Where are the holes 1ocated—1adders
or chains 7

3. T, (=12K) should be higher ?

4. The relationship between the spin
gap and superconductivity.

5. Why an another ladder compound
La,_ Sr,CuQO, s does not show
superconductivity.




Intensity (a.u.)
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Spin Gap (K)
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Is there any difference
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