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Jc of technical conductors: comparison
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In HTS Jc decreases exponentially with GB angle. 

In IBS, GBs are weak link but critical misorientation
angle is >10°, higher than the 4° of YBCO.

IBS has Advantageous GBs over HTS
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Si W. et al, Nat. Comm 4 (2011) 1347

Si W. et al, Appl. Phys Lett. 98 (2011) 262509

11 thin films were successfully grown on 
textured metallic templates used for YBCO 

Fe(Se,Te) conductors: state-of-the-art
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Given that in IBS the misorientation angle is about 10° and therefore the weak link behaviour is
much less critical than in YBCO, it is possible to deposit on biaxially textured metallic substrate
with a simpler structure than commercial ones.

Furthermore, oxidation of the metallic template is not an issue for IBS.

It is possible to reduce or even remove buffer layers

 Reduce complexity and costs of production
 Obtain a larger Je

Idea
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NiW biaxially textured + CeO2 buffer layer deposited via PLD
NiW5% CeO2

NiW5% + CeO2
Prepared @ENEA Frascati, I

(11) thin films grow biaxially textured on NiW + CeO2
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RvsHvsT measurements up to 18 T
• DTc0 ≈ 3K in 18 T
• Hc2 has a very low anisotropy
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Jc measurements @ 4.2 K & 9 K up to 18 T

Jc is isotropic @ 4.2 K

T=4.2K, B=0T
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INVAR36 (36Ni/64Fe)

• Commercial alloy 64% Fe , 36% Ni
• Low cost
• FCC structure, compatible with Fe(Se,Te)

From rods Ø 2 – 10 mm => drawn / flat rolled =>
=> 50 / 70 m + HT @ 1000 °C  / 2h in Ar/H2 atmosphere
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INVAR36 (36Ni/64Fe)

Commercial alloy 64% Fe , 36% Ni, FCC
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EBSD analysis on INVAR tape 
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Growth of epitaxial thin films on INVAR has been demonstrated

First attempts of growth of Fe(Se,Te) on textured INVAR
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 scan:
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 – 2:epitaxial FST film

2MO3-02, V Braccini, EUCAS 2017, Geneva (CH), September 19th, 2017



Conclusions and perspectives

NiW + oxide buffer:

• We have demonstrated the possibility of growing epitaxial superconducting Fe(Se,Te) 

thin films on NiW + CeO2 with high Tc and good Jc performances

• We are working with simpler buffers, i.e. oxides deposited via chemical methods much 

simpler than PLD used for CeO2 and thererfore much more appealing from an applicative 

point of view, e.g.

- NiW + La2Zr2O7 (LZO) deposited via Metal Organic Deposition (MOD) and

- NiW + Zr-doped CeO2 (CZO) deposited via Chemical Solution Deposition (CSD)

INVAR (36Ni/64Fe):

• We have demonstrated the possibility of texturing FeNi (INVAR) commercial alloy and 

depositing expitaxial Fe(Se,Te) thin films without any buffer

• We are working to obtain good superconducting thin films 
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