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I. Abstract Body
A series of green-emitting InGaN/GaN multiple-quantum wells samples with different In-content InGaN pre-strain layer are grown by MOCVD, and the effect of strain modification on the crystal quality and optical properties is comprehensively investigated. It is found that when a bulk InGaN layer is inserted beneath the InGaN/GaN MQWs, a better crystal quality is obtained, and the V-pits density is reduced to 1.9 × 108 /cm2 and 3.3 × 108 /cm2, respectively, while the V-pits density of the original sample is as high as 4.0× 108 /cm2. And the photoluminescence (PL) wavelength of the sample, which has an In0.03GaN pre-strain layer, is blue-shifted by 6 nm because of the weakened piezoelectric field, while the PL wavelength of another sample, which has an In0.1GaN insertion layer, is redshifted by 15 nm on the contrary. It turns out that the outcome is influenced by multiple factors, such as the 19% degree of strain relaxation of the InGaN/GaN MQWs, the 0.6 nm increase of the InGaN well width due to the composition pulling effect and the 1% increase of the In-content in the InGaN QW. Meanwhile, the samples inserted with InGaN pre-strain layer show twice stronger low-temperature PL (LTPL) intensity than that of the conventional sample, even though the In-content is different, and the corresponding internal quantum efficiency (IQE) is nearly three time larger at the maximum. These significant improvements are primarily attributed to the mitigated Quantum Confined Starks Effect (QCSE) and stronger carrier localization, which is proved by the temperature-dependent PL (TDPL).
II.  Images:
[image: image1.png]Normalized PL Intensity (arb.units)

o

—a— Sample-A
—e— Sample-B
—— Sample-C

wavelongth (vm)

1000/T (K™)





III. Reference:

1 Bernardini, F. and V. Fiorentini, 1999. Spontaneous vs. piezoelectric polarization in III-V nitrides, conceptual aspects and practical consequences. Phys. Status Solidi (B), 216: 391-398.
2 A. Ougazzaden, G. Orsal, J. Streque, J.P. Salvestrini, N. Fressengeas, R. Djerboub, S. Sundaram, T. Moudakir, Y.E. Gmili, 2014. Bandgap energy bowing parameter of strained and relaxed InGaN layers, Opt.Mater. Express, 4: 1030–1041.
3 S. Alam, S. Sundaram, M. Elouneg-Jamroz, X. Li, Y. El Gmili, I.C. Robin, P.L. Voss, J.-P. Salvestrini, A. Ougazzaden, 2017. InGaN/InGaN multiple-quantum-well grown on InGaN/GaN semi-bulk buffer for blue to cyan emission with improved optical emission and efficiency droop. Superlattices and Microstruct. 104: 291-297.
IV. Biography:
Tian Lan is now a Ph.D student of grade four from Beijing University of Technology. His major is Gallium Nitride based materials and opto-electric devices, such as GaN-based light emitting diode (LED) and laser diode (LD). He has already fabricated 2W GaN-based blue LD on sapphire substrate
 by using epitaxial lateral overgrowth method (ELOG) successfully.

V. Presenting author details 
[image: image2.jpg]



Full Name: Tian Lan
Contact number: +86-13426117262
Twitter account: none
Linked In account: none
Session name/ number: Electrical, Optical, and Magnetic Materials
Category: Oral presentation

Passport Number: E77354402
