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GaxIn1-xN/GaN multiple quantum wells (MQW) are an active ingredient for enhancing the efficiency of 

optoelectronic devices such as light-emitting diodes (LEDs) and laser diodes (LDs) [1]. However, the 

lattice mismatch and piezoelectric nature of GaxIn1-xN/GaN and GaN cause a strong built-in 

piezoelectric-field inside MQWs and a quantum-confined stark effect (QCSE) [2]. Both QCSE and 

built-in piezoelectric-field simultaneously reduce the overall overlap of 1h-1e electron and hole wave 

functions, so the 1h-2e optical transitions during optical excitation happen, which in reality are 

parity–forbidden transitions [3]. Dynamical screening of the built-in piezoelectric field by 1h-1e and 

1h-2e transition, using ultrafast optical excitation leads to terahertz radiation [4]. In this work, we used 

laser wavelength-tunable terahertz emission spectroscopy to study photon energy dependence, terahertz 

emission at various quantum well widths (Lz) assisted by 1h-1e, and 1h-2e transitions. The detailed 

experimental setup is explained elsewhere [5]. Figure 1(a) shows the sample structure used in this 

experiment. We used three samples with a variation of only Lz (Lz = 1.5nm, 2.4nm, and 3.0nm). We 

observed strong terahertz emission dependence of Lz with 1h-2e optical transitions at various l. 
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Figure 1. (a) shows the sample schematics, and (b) The wavelength dependence for the MQW sample 

(inset) shows the comparison between different Lz = 1.5nm and Lz = 3.0nm. 
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