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Abstract: 

X-ray diffraction (XRD) reciprocal space mappings (RSM) were applied to 
structurally characterize InGaN multi-quantum-wells alloys with V-shape morphology 
(V-MQWs), epi-grown successively on the rough thick n-InGaN layer by plasma 
assisted molecular beam epitaxy on c-plane sapphire. In asymmetric (105) RSM, all 
reciprocal lattice points (RLPs) of satellite peaks have obvious shift to both sides 
along axis Qx, but the RLP of the zero-order peak diffracted from MQWs locates at 
the pseudomorphic line, aligning with the n-InGaN layer diffraction peak (substrate 
peak) along axis Qy. Unlike the shift of satellite peaks caused by partial strain 
relaxation of MQWs in asymmetric RSM, the abnormal shift in our sample is aroused 
by the special profiles of interfaces of V-MQWs. According to the x-ray reflectivity of 
the interfaces of MQWs, the quasi-symmetric V-shape MQWs can be divided into the 
so-called “high reflection coefficient (HRC)” area and the “high transmission 
coefficient (HTC)” area. In kinematics of XRD, the satellite peaks from MQWs can 
be attributed to the diffraction of reflected x-ray by interfaces of MQWs. In that case, 
the satellite peaks were modified by the interfaces of V-MQWs so that RLPs of 
satellite peak were contributed by the diffraction of interfaces of MQWs in HRC area, 
rather than in the HTC area. The zero-order peak from MQWs was still determined by 
the diffraction from lattice planes both within the HRC and HTC areas. 
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1. Introduction 
  The �-nitride semiconductors, including GaN, AlN, InN and their alloys, have 
become a subject of intense research in the past over score years due to the unique 
physical properties of these materials, which include a wide direct bandgap, 
remarkable mechanical strength and high melting temperatures, as well as their huge 
commercial value. The technological breakthrough in epitaxial growth of InGaN 
structures has revolutionized the optoelectronic industry, leading recently to robust 
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