The Role of Volumetric Strain to Electron Phonon
Coupling in MgB, Films with Various Thickness of ZnO
Buffer Layer

R. P. Putral, Y. S. Leel, J.Y. Oh?, P.V. Duong?, M. A. Anugrah?, W.N. Kang3, B. Kang!

1. Department of Physics, Chungbuk National University, Cheongju, South Korea

2. Department of Electronics Graduate School of Engineering, Nagoya University, Nagoya, Aichi, Japan
3. Department of Physics, Sungkyunkwan University, Suwon, South Korea

*Corresponding author : bwkang@chungbuk.ac.kr

Introduction

T., EPC and Strain Relation

 Magnesium diboride is a phonon mediated superconductor following BCS * It is known that T. of MgB, is controlled collectivity by three components:
theoretical limit with critical temperature up to 40 K phonon frequency, density of states (DOS) and deformation potential which
* As a main substitution for archaic superconductors, enhancing its properties can be simplified by electronic and phononic contribution.
while bonded with metallic substrate in application field is important . | | .
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Coupling Quadratic Formula adapted from DFT Calculation:
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* Relation between E,, and a-axis parameter explained that changes of E,,
frequencies are caused by in plane axis change in MgB, films
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* Calculation of c-axis lattice parameters from XRD data are presenting out-of- A e
plane lattice mismatch between 0.05 to 0.15% on Al,O; and 0.01 to 0.07 on ZnO Thickness (nm) ZnO Thickness (nm)
Hastelloy compared to the single crystal sample by Zheng et.al., [PhysRevB.
73.024509] 3.521 A Conclusion
* There are weak relations between the c-axis parameter and T_ that we have
measured * ZnO buffer layer introduces an in-plane strain in MgB, crystal which can
* With c-axis oriented films on all samples, a/b-axis from hexagonal structure observed from phonon hardening and softening carried out by Raman spectra
of MgB, and in-plane strain should be calculated * Higher volume strain drive to a higher coupling between phonon and electron

(electronic contribution) which lead to a higher T_




