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Main question

What are the interactions that affect the T*?



The CLBLCO system
(Cax Lal—x ) ( Ba1.75—x La0.25+x ) Cu3oy

Similar structure as the
well known YBCO

1:2:3 atomic ratio

The main structure
doesn’t change with the
families

Controllable doping
level (y parameter)

Controllable magnetic
coupling (X parameter)




CLBLCO phase diagram

« Similar phase

diagrams
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Transformation of the entire doping range.
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The scaling works in the entire doping range apart for x=0.1?
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The role of anisotropies

» Ty is determined by the in-plane J and out of plane J, coupling.
* We extracted J out of T

Unified Phase Diagram
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The in-plane J is extracted from T,
Ofer PRB 73 220508 2006



Scaling Conclusion

« We found that T, scale like the in-plane J
therefore iIs a consequence of a 2D magnetic
Interaction.

T, ocd

* Question: Does T* scales with J as T does,
or with some other magnetic parameter?



The experimental methods

« The SQUID
(Superconducting
QUantum Interference
Device)

« The temperature range
1S 1.2K to 310K

» The field range Is up to
6.5T.




Susceptibility

- Definition ¥, =1lim M
0 H—0
oH

* Practice M ZZdCH

« Where D is known as the demagnetizing factor, and it get different values
for different geometries. ¥
0

A =1 Dy

» For needle like sample D=0, then:
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Susceptibility types

 |solated spin: Langevin paramagnetism, Curie law
Ny _C
PO T T
» Weakly coupled spins: Curie-Weiss
~ C
T+0

X0
 Pauli spin (Landau ) :
%, (T) = const = 15 D(& )
e Core: Van Vleck and Langevin
¥, (T)=const

There is no traditional theory about increasing susceptibility with T



Strongly coupled spins

Two coupled spins according to Heisenberg

model.
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T*
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We added the T* to the phase diagram

Conclusions

T* scale like Ty, and it is a 3D magnetic phenomena.
T. Is a 2D magnetic phenomena.
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