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Fig.1. Schematic diagram of 3D-RSM 
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Fig.2. Dependence of (a) DC resistance R and (b) microwave surface resistance Rs on 

temperature for sample 1#, sample 2#. 
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Fig.3. (a) 3D-RSM of (108) diffraction peaks for sample 1#, and (b) sample 2#; (c) 

projection of (108) 3D-RSM of sample 1#, and (d) sample 2# on the horizontal plane. 
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4 (a ) 1# ̆ (b)2# ( 200) 3D- RSMȂ 

Fig.4. 3D-RSM of (a) sample #1, and (b) sample #2 around the (200) diffraction peak. 
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Fig.5. (a) 3D-RSM of sample 1#, and (b) sample 2# around the (109) diffraction 

peak, while 3D-RSM of the diffraction peak of (108) are plotted in the figure; (c) and 

(d) are vertical cross sections of (a) and (b) in the 45º direction. 
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Table 1. Relative intensities of YBCO (108), (018), (109), (019), (130) diffraction peaks 
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Table 2. The c-crystal to b-crystal ratio calculated from the intensities of the (109), (019), and (130) 

diffraction peaks 
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Abstract 

High-temperature superconducting films can be used for the fabrication 

of cutting-edge high-temperature superconducting microwave devices 

because of their low microwave surface resistance. However, the 

microwave surface resistance of high-temperature superconducting 

materials is particularly sensitive to microstructure due to their special 

two-dimensional superconducting mechanism and extremely short 



superconducting coherence length. To investigate the correlation between 

microstructure and microwave surface resistance of high-temperature 

superconducting materials, ὣὄὥ2ὅό3ὕ7-‏ (YBCO) films with different 

thicknesses were grown on (00l)-oriented MgO single-crystal substrates 

using pulsed laser deposition (PLD) technique. Electrical measurements 

revealed that their superconducting transition temperature and room 

temperature resistance do not show significant difference. However, their 

microwave surface resistance at superconducting state display a 

significant difference. The characterization of the microstructure of 

YBCO films by synchrotron radiation three-dimensional reciprocal space 

mapping(3D-RSM) technique shows that the number of the grains with 

ὅόὕ2 face parallel to the surface (c crystals), and the consistency of grain 

orientation are the main causes for the difference in microwave surface 

resistance. 

Keywords: three-dimensional reciprocal space mapping, YBCO films, microstructures 
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