1SS 0169-4332

Accepted Manuscript

Applied
Full Length Article Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS
AND CHEMISTRY OF SURFACES AND INTERFACES
H. RUDOLPH EDITOR-IN-CHIEF

Analysis of Raman Scattering from Inclined GeSn/Ge Dual-Nanowire Hetero-

structure on Ge(111) Substrate

Delong Han, Han Ye, Yuxin Song, Zhongyunshen Zhu, Yuekun Yang,
Zhongyuan Yu, Yumin Liu, Shumin Wang, Zengfeng Di

PIL: S0169-4332(18)32350-X

DOI: https://doi.org/10.1016/j.apsusc.2018.08.207
Reference: APSUSC 40244

To appear in: Applied Surface Science

Received Date: 27 July 2018

Accepted Date: 23 August 2018

Please cite this article as: D. Han, H. Ye, Y. Song, Z. Zhu, Y. Yang, Z. Yu, Y. Liu, S. Wang, Z. Di, Analysis of
Raman Scattering from Inclined GeSn/Ge Dual-Nanowire Heterostructure on Ge(111) Substrate, Applied Surface
Science (2018), doi: https://doi.org/10.1016/j.apsusc.2018.08.207

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.apsusc.2018.08.207
https://doi.org/10.1016/j.apsusc.2018.08.207

Analysis of Raman Scattering from Inclined GeSn/Ge Dual-Nanowire

Heterostructure on Ge(111) Substrate

Delong Han', Han Ye'", Yuxin Song®?, Zhongyunshen Zhu??, Yuekun Yang?,
Zhongyuan Yu', Yumin Liu*, Shumin Wang?***, Zengfeng Di**
1. State Key Laboratory of Information Photonics and Optical Communications,

Beijing University of Posts and Telecommunications, Beijing 100876, China
2. State Key Laboratory of Functional Materials for Informatics, Shanghai Institute of

Microsystem and Information Technology, Chinese Academy.of Sciences, Shanghai

200050, China
3. Key Laboratory of Terahertz Solid State Technology, Chinese Academy of Sciences,
Shanghai 200050, China
4. Department of Microtechnology and Nanoscience, Chalmers University of
Technology, Gothenburg 41296, Sweden
Email: Han_ye@bupt.edu.cn, zfdi@mail.sim.ac.cn
Abstract:

In this paper, the-Raman spectra of GeSn/Ge dual-nanowire heterostructure
grown on Ge(111) substrate are systematically analyzed within the framework of
anisotropic elasticity and lattice dynamical theory. Based on the experimental samples
grown by molecular beam epitaxy, the partially covered dual nanowires standing
along <110> direction are modeled and the structures present effective elastic strain
relaxation due to the free surfaces. It is discovered the Raman shift of GeSn nanowire
is mainly affected by the Sn content while the influences of strain becomes less
important with the increase of thickness ratio. For Ge nanowire, the peaks of Raman
spectra merely move with Sn content, but the spectra possess asymmetric broadening
induced by the non-uniform strain distribution. The red-shift and reduction of
intensity of the overall Raman spectra of the dual nanowires are observed when Sn
content increases. Moreover, an analytic fitting expression for Raman peak position is
obtained based on the numerical results and is expected to serve as a reference to

predict the Sn content in GeSn/Ge dual-nanowire heterostructure.
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