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11. Summary of the new findings of the thesis
- Establish quantum kinetic equations for electrons in low - dimensional systems in the presence of two electromagnetic waves (including a laser radiation and a weak electromagnetic wave).

- Find the quantum analytical expressions of absorption coefficient of a weak electromagnetic wave by confined electrons in those systems in the presence of laser radiation with the electron - optical phonon scattering mechanism and electron - acoustic phonon scattering mechanism, for two cases of unconfined phonons and confined phonons. With unconfined phonons case, laser radiation is considered with both cases of modulated laser radiation and non – modulated by amplitude laser radiation.

- By analytical results and plotting, showed that in the presence of laser radiation, with proper conditions of external field and semiconductor system, the absorption coefficient of a weak electromagnetic wave will have negative values, i.e. a weak electromagnetic wave is increased. This is completely different from the similar problem in bulk semiconductors and from the case without laser radiation.

- Showed that expressions of absorption coefficient of a weak electromagnetic wave in low - dimensional systems with including the influence of phonons confinement, with the electron - optical phonon scattering mechanism, appear adding a quantum index characterizing phonons confinement for two dimensional systems, appear adding two quantum indexes for one dimensional systems.

- The numerical results show that phonons confinement in low - dimensional semiconductor systems leads to the absorption coefficient of a weak electromagnetic wave in the presence of laser radiation can change both quantity and quality, or only change quantity.
12. Paratical applicability, if any:

- The effect of weak electromagnetic wave increase in the presence of laser radiation is an important characteristic effect of low - dimensional systems. Thus, we can use this effect as one of the criteria for low - dimensional systems fabrication technology. 

- The study of influence of modulated by amplitude laser radiation on the absorption of a weak electromagnetic wave has a important significance in the application to control the remote physical processes as well as electronic devices. In particular, it can be applied in the transmission of information by optical cable away.

13. Further research directions, if any:

- Studying of dynamic effects in low - dimensional systems, have the influence of strong electromagnetic wave (laser radiation).
14. Thesis-related publications:
      [1] Nguyen Thi Thanh Nhan, Le Thi Luyen, Nguyen Quang Bau, Nguyen Vu Nhan (2011), “Influence of laser radiation on the absorption of a weak electromagnetic wave by confined electrons in doped superlattices”, Proc. Natl. Conf. Theor. Phys. 36, pp. 125-130.
      [2] Nguyen Vu Nhan, Nguyen Thi Thanh Nhan, Nguyen Van Nghia, Sa Thi Lan Anh, and Nguyen Quang Bau (2012), “Ability to Increase a Weak Electromagnetic Wave by Confined Electrons in Quantum Wells in the Presence of Laser Radiation”, PIERS Proceedings, Kuala Lumpur, MALAYSIA, pp. 1054-1059.
      [3] Nguyễn Thị Thanh Nhàn, Nguyễn Vũ Nhân, Lê Đình (2012), “Hấp thụ sóng điện từ yếu cao tần bởi điện tử giam cầm trong siêu mạng hợp phần khi có mặt bức xạ laser ngoài”, Tạp chí Nghiên cứu KH&CN Quân sự 20, pp. 61-67.
      [4] Nguyen Thi Thanh Nhan, Nguyen Vu Nhan, Nguyen Quang Bau (2012), “Ability to increase a weak electromagnetic wave by confined electrons in doped superlattices in the presence of laser radiation modulated by amplitude”, JOURNAL OF SCIENCE OF HNUE, Mathematical and Physical Sci. 57, No. 7, pp. 113-123.
      [5] Nguyen Thi Thanh Nhan, Dao Thu Hang, Nguyen Huu Chien, Le Viet Phuong, Nguyen Quang Bau (2012), “Influence of the presence of Strong Electromagnetic Wave on Weak Electromagnetic Wave Absorption by Confined Electrons in Doped Superlattices with Including the Effect of Phonons Confinement”, VNU Journal of Science, Mathematics – Physics 28, No. 1S, pp. 114-118.
 [6] Nguyen Quang Bau, Nguyen Thi Thanh Nhan, Nguyen Vu Nhan (2014), “Negative Absorption Coefficient of a Weak Electromagnetic Wave Caused by Electrons Confined in Rectangular Quantum Wires in the Presence of Laser radiation”, Journal of the Korean Physical Society 64, No. 4, pp. 572-578.
      [7] Nguyen Thi Thanh Nhan and Nguyen Vu Nhan (2014), “Calculation Absorption Coefficient of a Weak Electromagnetic Wave by Confined Electrons in Cylindrical Quantum Wires in the Presence of Laser Radiation by Using the Quantum Kinetic Equation”, Journal of USA - Progress In Electromagnetics Research M 34, pp. 47-54.
      [8] Nguyen Thi Thanh Nhan and Dinh Quoc Vuong (2014), “Negative Absorption Coefficient of a Weak Electromagnetic Wave Caused by Electrons Confined in Rectangular Quantum Wires in the Presence of Laser Radiation Modulated by Amplitude”, Journal of USA -Progress In Electromagnetics Research M 38, pp. 73-82.

