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Abstract: We discuss bond resonance in high temperature layer superconducting cuprates, HTLSC alloys: (Bi, ,
melts in concentrated sun flux, followed by rapid cooling, SFQA technology that preserves melt tiling, T_,, measured in Tiblisi, and local atomic enhanced synchrotron X-ray diffraction,
XRD near the Cu K-edge at DOE National Laboratory SLAC-SSRL. The SFQA alloys structure indexed in the ideal D7, Space Group indicates (n-1) units: (Cuoz)m/ /(Cqu)uZ are
030/5r0/(Cu0,), ,],. Surface effects lead to different n-phase mixing, and periodic lattice distortions, PLD,
organicH(0=0-0)/2%/)=3.24, ¢,=26.4A, c,-c,=1.64(n-1)a, or ¢ /(2a(n-1))=-0.2. Local atomic bonds Cu-Ca, Cu-Sr,
. related to bond resonance in the family predicts T ,=>298K as n=50, if the superconducting skin depth is within a few um.

intercalated at each end of the n=1 phase, [(CuO,),,,/SrO/Bi, ;

through bond resonance in crystal axes: 2(r,.+ry2)=4.2A>a=3.815A>(Cu0,
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Figure 2: Activity In[c,/(c,-c,)] related to T_, data obtains:

.AG?‘H =
-AG* /kyT =173.42 /T,

kgT Infc,/(c,-c)}= ks T{3.112/n+0.096}

n -0.400.
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Discussion: 1. Resonance is indicated by crystal axes: 4.2A=2(r +2+ry2)>a=3. 82A>(Cu0°,gamc+(0 =0-0)/232)=3.2A is an average of purely ionic and covalent
bonds. 2. The CuO non bonding Cu,0, HOMO allows [10L] GB formation in rapid cooled sun flux melts. These induce rotation detected by local Cu atomic
enhanced XRD of pairs Q,, Q* of mixed n=4 and n=8 phases formed in melt, indicating strong local Cu-Ca, Cu-Sr, Cu-O bonds. 3. Interaction between extended
electronic states |Q,>, |Q*> decrease Gibbs free enthalpy of formation, AG*related to T, (fig. 3) that may be due to tiling in melts exposed to sun radiation.

Conclusion: HTLSC, alloys grown by SFQA novel fast cooling, which preserves melt tiling, mix different n phases, and show GB typical of parent SrTiO, promise

useful applications with increased T_, 150 to 180K in emerging isolated regions, which appear to be related to Gibbs free enthalpy of formation AG*_ by tiling.
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