CHAPTER V

Discussion and conclusion

\M have investigated the thermodynamic and the electroaynamic
properties  of high-Tc superconductors In thoretical work V¢
have shoan how to obtain Ginzburg » -theory from the framawork of the
conventional Girzburg-Landau theory - and the scaling theory. \¥ hawe
obtained the free energy density function for the high-Tc
superconductors
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Fom the Ginzourg-Landau  equations which vie have obtained

in Egs. (4.10) and (4.11).
A+Byry TCmin+ 2I('|t)V'eA)2y =0 (4].0)
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¥ hae obtained the expressions for the penetration
depth A , the coherence length § , the upper critical field H?2
the thermocynamic critical field K, the discontinuity specific
heat d , the lower critical field H1 and the surface critical

field H3 a follows
A = AO(LTf'3
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Substituting Ao for a pure superconductor Eg (3.98) into
Ey (5.1) gives,
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This ™ (0) becomes to Pippard coherence length in g (2.26). .

In orderto compute the coherence lenght £ and the
penetration cepth A~ from Egs. (4.27)and (4.13) 5 the coefficients
A ad B met ke obtianed first. If we assume that high-Tc
superconductor s @ superconductor inthe dirty limit ; we may then
obtain A8 and Bo from the microscopic theory of alloy (63)
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Were Vo is the Femi velocity, < Is the feral
energy, 1 1s the electron men free path and s the electron
density. Therefore, substituting Ecs. (5.3) and (5.4) into Ecs. (5.1)
and (5.2), yields
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For high Tc superconductor, the oxygen-deficient mixed
crystals ceramics oxide carries the electron density the experimental
(18),(64) works = (2-4) X 1020 m3" smaller than conventional
alloy superconductor (65) ( = (6-8) X102 am3). Substituting

=(2-4) X104 om3, nf = 2w, = 2 into By (5.5) gives

(600-12000 A Since the men free path (66) x - (5-10) A
which is very short with respect to the alloy superconductor (67) 1
= (30012000 A ) ad the Fermi velocity (68) \F = (1.5-4) X103
om sec-L which s less than the one for standard
mtal (65 (M = 14 X 18 m secl) ve thus
substitutes « = (5-10) VF = (L5-4) X 103 am .sec
into Eq.(5.6) , to yield, £(0)« (16-30)A . These show that , for
the high-Tc superconductor the penetration depth at the absolute
Zero temperature very short with respect to alloy superconductor
(69). Consequently, the GinzburgrLandau parameter K = A/E is very
large , the high-Tc superconductor is thus the extreme type Il
superconductor, Ecs. (4.26) and (4.52) show high value of the upper
critical field H2 and the low value of lower critical field H1
respectively. These results are in  agreement with ary experimental
works (70-74).



\¥ hawe also found the temperature dependence at near Tc of
the penetration depth , the coherence length £5 the upper critical

field H the lower critical field H1 ad the thermodynamic
critical field K as follows
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which are the save as the results from the work of Lok (75), but ve
obtain the factor in nore details, as well & the work of Kulic and
Stenschke  (76). whereas, the temperature dependence of the upper
critical field H s the save as the work of Snapiro (77-78).

In addition to the work of Ref. (75-78), vie have extened the
calculation in obtaining the critical current density Jc and the
parallel critical field H for thin film of the high-Tc
superconductor. V¥ have found that the temperature dependence of
Jo and K1, at near Tc from Ecs. (4.74), (4.78), (4.79) ,
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Finally, the author is interested in a phenomenological mocel
for the high-Tesuperconductivity from GinzourgLandau free energy
of  th layer for calculating the critical temperature Tc (79-81).
Tre author would like to propose that it may be viewed as a

modification of Ref. (79-81), when the temperature dependence of the
coefficients A = - A (LTMQ R ad B = B(L-TMQ23



ad then follws the author's work  which nay e
leading  essentially ~ to  the perfect agreement with the
experimental result for the values of T
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