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Characteristics of YBasCuszO7-x Thin Films on SrTiOs substrate with
surface modification by Au nanoparticles
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Abstract: For many large-scale applications of
high-temperature superconducting materials, large
critical current density(J,) in high applied magnetic
fields are required. A number of methods have been
reported to introduce artificial pinning centers(APCs)
in YBapCusOr-s(YBCO) films for enhancement of
their J.. In this work, we investigated electric
characteristic of YBCO films on SrTiOsz (100)
substrates whose surfaces were modified by the
introduction of Au nanoparticles (AuNPs). Au
nanoparticles were uniformly dispersed on STO
substrates with one of typical solution techniques,
self assembled monolayer. After heating the STO
substrates with Au nanoparticles, the size of Au
nanoparticles was around 29~ 32 nm in height and
41~49 nm in diameter. XRD diffraction patterns
taken on the YBCO film with Au nanoparticles
show the c-axis orientation. The measured 7T, of
YBCO /AuNPs films was around 89K and the J.
was 0.75 MA/cm? at 65 K and 1 T.

Key Words: YBCO, Self-assmebled monolayer, flux
pinning, Au nanoparticle.
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Exposing STO substrate to oxygen plasma

}

Putting in APTMS solution for 1 hour

!

Cleaning by MeOH and DI water

y

Sintering for 20 min at 70 C

!

Immersing to Au nanoparticles
solution for 10 hours

Fig. 1. Procedures for preparing AuNPs/STO
substrate by self assembled monolayer.
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Fig. 2. Schematic representation for the chemical
self~assembly deposition process of Au nanoparticles.

Fig. 3. SEM images of Au nanoparticles coated on
STO surface with APTMS solution for (a) 8, (b)
10 hours.

Au nanoparticle |

Fig. 4. The 3-Dimensional AFM images of (fig.
3(b))Au nanoparticles on the STO (a) before
heating at 800 T and (b) after heating at 800 C.
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Fig. 5. 8EM images of (a) pure YBCO and (b)
YBCO deposited on AuNPS/STO substrate.
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Fig. 6. X-ray diffraction patterns for (a) pure
YBCO and (b) YBCO deposited on Au NPs/STO
substrate.
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Fig. 7. Temperature dependence of resistance for
the pure YBCO film and YBCO film deposited on
AuNPs/STO substrate.
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Fig. 8. Critical current density J. versus magnetic
field (5, 40, 65, 77K, B//c) for a pure YBCO film
and YBCO film deposited on AuNPs/STO
substrate.
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