나노기술과 재료 중간고사 – 김기범 교수님 강좌
중간고사 (10월 22일 (수요일))
이름: ________________________________, 학번: ___________________________________
1. Write in your own words of about what is the nanotechnology and why it is considered as an important subject in recent years of science and technology. (10 points)
2. Describe the general two differences of approaches of nanotechnology in the aspect of fabrication, so called top-down and bottom-up, and describe the advantages and disadvantages of each process. (10 points)
3. The simplest way of figuring out the surface energy of a material is as follow;
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Where, Nb: # of broken bonds and a=surface atom density.
Based on this equation, express the surface energy of (100), (110), and (111) of FCC structure and identify which one of these is the lowest energy surface. (10 points)
4. During the lecture, I spent some time try to explain the basic crystal structures. Now let’s consider the diamond crystal structure. (20 points)

(a) Draw a unit cell of diamond crystal structure and identify the location of each atom in a unit cell.
(b) Now this unit cell can be considered as just apposing two different FCC unit cells. Explain why.
(c) Identify the stacking sequence of this structure.
(d) Identify the surface energy of each planes of (100), (110), and (111) based on the equation given in problem 3. 
5. Explain the Ostwald ripening phenomena and derive the governing equation. (10 points)
6. One of the key requirements of growing nanoparticle either by the wet-chemical or dry (vacuum) process is to fabricate uniform size of particles. Explain how you can approach to grow them. (10 points)
7. Explain the DLVO theory and how it applies to nanotechnology. (10 points)
8. When you deliver the atoms on the surface one by one, it first forms nuclei and then grows. Depending on the energy balance in between the surface and interface, there are three different forms of material growth on the substrate. Name three of these growth modes and explain when it grows by a certain modes. (10 points)
9. During the CVD growth, the overall deposition rate changes with the temperature and these different regimes are called as surface reaction limited and mass-transfer limited regimes. Show the overall deposition rate behavior with temperature and explain each case by deriving the governing equation. (10 points)
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